WO 2009/134711PCT/US2009/041785 Humanized Anti-Factor D Antibodies and Uses Thereof
[0001]This non-provisional application filed under 37 CFR 1.53(b), claims the benefit under 35 USC
119(‘e)' to U.S“Pdgg{@j%%,é\pplication Serial Nq. 61/048,431, filed on April ]gg,r/%{%%% 6}51%%%8.
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 the diemamzebifirfiaretBriplixediemantdaemirssebponse 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
uncontrolled activation of the complement cascade could provide clinical benefit to patients with such
diseases alid¥8nditions! THOGAFIRY BRIl edenATHaEREY il istiriotsdbekensfit
pathways, desigGated iy tassical anerthisiaternptive:pedsaaysNy .bM/dHelers, ML liniegrimmunology:
Principles adFiactiee, £, B R RIEMMPERLeSs: 1930,36% A1), The dlassicalppthway is a

d d Iy e

calcium/magnesium-dependent cascade which is normally activated by the formatioh o
antigen-anfiBuE) e ShpiEkeE e TRED SRR sE AnEers aCaiadhris R @épendent cascade which is
activated by deposition and activation of C3 on certain susceptible surfaces (e.g. cell wall

polysacchasidas. Qf weast aRdRAGESIQ, and certain biopolymer materials). Activation of the
complement pathway generates biologically active fragments of complement proteins, e.g. C3a, C4a

and C5a a latoxins Ah BB GHTRR & AR KTBRRI &3 tha Alegranpresl imseiage inflammatory
activities im@xﬁi&gdeahdd&@dmhenw’mﬁs_pm:@&ﬁe@mﬂmemha@q?sa ml@éﬁﬁmmﬁiﬁ@ig@, mast cells
and endoﬂafeh@'a@@'@w&%@n@rm%ﬁ%mpwgm%sa@@%&'&é&&1H"M1:¥P ,Qéﬂﬁﬁ%ﬁ’&%{%gn%'gh'y

specific serine protease essential for activation of the alternative complenient pathway. eaves
factor B bolrit {8 e Rt g RSBy B Rl o) aievsraiv thensenbalies ApHFERAR 6f e alternative
pathway C8CHlemsnermede Bactbpvivayinica baitaiil e patpeitforith Rikitiahs siees disiplasma
concentratim #iymans is very low (1.8 pg/ml), and it has been shown to be the limiting enzyme for
activation g&@&e@alternat%e complement g?thway (P.H. Lesavre and H.J. Mthler-Eberhard. J. Exp.
Med., 1978"148: 1498-18%° T RN/ E RO RIGRFEN BV IiRBE! 2e8eionpetherr01). [0005]The
down-regutigiigneddneptensinat activiatiolfehaaivepatteapoisivatedida be effectverimdireaiing several

disease indigAtions kharimalaedels angiin awodyp siudiend Seystiamielpys ervihematgsus and
glomeruloneghcréi}%s Y. Wang.et al., Proc. Nat!. Acad, Sci.; 1996, 93: 8 63-85683, rheumataoid arthritis

et
(Y. Wang &t &1L A Ad T B8N 1 8l0e 53 TR b B e el RSHYAE R by praliamer
hemodialy$Ri@@ 5 apikaer comBiprevER. 905 GopaEe4y iS5 Z M abypsnacdteeejctionstacegan
transplantatigsh(E- dcieashug @é;ﬁJsatﬂSFaé}&pmm%H,ol%%%rﬁ&ér@al@éﬁ%@é}%ba@é@%éﬁ%Ei!%f@éﬁﬂon (J. W.
Homeister%tar'fll. Ichjirpc%Jnrgj%I., }933',{%5%:&%?@51{106%; H.F. WeisTgrr)] et al., ,Sciencef_ 1990; 249:
146-151), repe?ﬁ%lon IURY (B A Riviaterdai &t a9 AR PROWTNB6556d: AGUEI94SY) and adult
respiratorytOfsHERRIAPATroATRVER IRadRTBYielcingitally dplimsurrimarge 2f ¢49plETdhIFBR)ndnsagldition,

other inflaromatons eapditens Ang A aNaeAIMHIaHoRRlaX HiSsASR AL HRTS Gipsgly associated
with complr(%rgfgtt activation (V.M. Holers, ibid. n. Eur. J Olin. Invest., 1994: 24: 219-228),

. ,.B.P. Morga
including tir e o Eloa S T g ko Ve R T AR e
angioedenf@WassiifitRiatpaiipresiierssiad pydaiintini aalmvis aviennteramsepidiferddyeis, and
glomerulongpbsiiigugnd Sjogren's syndrome, [0006]There is a need for antibody therapeutics in the
field of co ent-media isarders, and humanized anti-Factor D antibodies, and antibody
variants th re%%,? and fra%?ﬁ%ﬁtﬁsj ﬁ%ge%?{’es. &.a%r‘ﬁiaeerﬁn-%Pr{a?ﬁasﬁgaﬁ?@ﬁ?g%??ﬂ‘é%?@?éHﬁnvention

provide high!@Mi#itF SANPSISELReENIR MhEEES e Bhoune amCRI0 0B EetipsebeitadiStiosure
relates generaliydo/aphitotiestapablapphihibiting higlegicabastiviiessasseeiaiedwith Faster D.

D may be a suitable target for inhibition, since its plasma concentration in humans is very low

(1.8 pug/ml}, and it has been shown to be the limiting enzyme for activation of the alternative
complement pathway (P.H. Lesavre and H.J. Miller-Eberhard. J. Exp. Med., 1678; 148;
14898-1810; J.E. Volanakis et al., New Eng. J. Med., 1985; 312: 385-401).

[060035] The down-regulation of complement activation has been demonstraied to be
effective in treating several disease indications in animal modeis and in ex vivo studies, e.g.
systemic lupus erythematosus and glomerulonephyritis {Y. Wang et al., Proc. Natl. Acad. Sci.;



[00074a] In one aspect, there is provided 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
substitutiagcat oBesss MEFEBPORHionNaH saictitelerencegatinodprovheesinisair seferasse @mtibody
comprises li in HVYR-1 comprising |T I N (SEQI + 30)~Jight.chain HYR-2
comprisin%ég%’lg%ﬁréo@éwﬁnﬁo%)ﬁ%@ﬁ%c %%QA@ %‘?c%m%ﬁ% ’ I:CFSJSS!IE%Y@'}I' (@ég ID NO: 38),
heavy ch&fi H¥RIBEANipHSAGIEYTEIRY B M’E%E@ﬂ@aﬂ@?‘%ﬂﬁegﬁfﬁﬁ%ﬁ #VR-2 comprising
WINTYTGEFLIYARREK@ESERQ: 1D MO 240), mpstheamyirchaitioh (RS, cosmplisingtEGG. VNN (SEC ID
NO: 41), and wherein. said_s itution | of the f ing. ing acid at position 33 of
the ight CHATH IS o1 Arktas S0 ot pouier B o fhe ot o a?r%?é%%ﬁ‘*‘%%éc SLiine acid a
position 5@mﬁrfh@'dight%hé?n"isﬁ@éfﬁiﬂ;a(d)?hﬁ‘risnﬁ"ac(dPét}’ﬁé%-itib?%?@Pﬁié*ﬁé%\%/’ 5 EYe) amino
acid at pogitign. 88, ofidheshesvshailRisFAmA&IDs (BLaminenagie atipositian: 108 4f ise heavy chain is
A or Q. [006/blIn ane aspect there s pravidedan ai-RadnR ALlagry SomRdsing. A RRlypeptide
comprising e folfoWing amino Al sequence: - .
XIVOLVOSEHELRPTAIVK ¢STIesEertaliyE MW\ ARG AP E QBT EVeRsaW AT YTEETTYADDEK
GRFVFSLRESY $TAYLASSLEARRTAY WeRREGIGY X8\ GRETE L MMBFSE GIRINO: 74),
e PRt P2 AR RN L RSBIAR SRR s fellowing
DIQVTQSPSSISASVHRHVE gl PDiDBiK 255 RSRIRPEIRASIELLISGGX6 TLREGVESRFSGSG

SG IDFTLHHSSLQPEDWARYY € kSRS LR EECREIINTEIK (SERIIDNOEBmavheretnuid is M, L or

;XS 15 N L QKOS L S0 pnd Kads & Sl A0 TEL B ARE ARRel Deids plgyided an

anti-Facto?“T‘Bra o y, wherein 't ody comprise a heavy chain variable domain of SEQ BD NO:
19 and a Ifeparessnhaaeidred GRigRNSISET TBANONE). [O0BPR R &id"%Spiet, RN EPtovided an
anti-FactogEhaptipashsisvheegin theantifedeomprise a heavy chain domain of SEQ ID NO: 63 and a
light chain domain of SEQ ID NO: 61. [0007¢e] In one aspect, there is provided an anti-Factor D
antibody comprising light chain HVRs and heavy chain I-IVRs of a reference antibody, wherein said
anti-FactoP®ramaityody further comprises a substitution at one or more positions of said reference
antibody, yeaerein Sﬂigﬂﬁaﬁeﬁeﬂi@a@mm&yﬁ@@ﬂﬁﬂﬁ%diﬁﬁﬂﬁhﬁi@cbb\dﬁicbﬁomprlisiﬂg IgSTDIDDDIVIN
SEQ ID NO: . 30), light chain HV.R- IS} P (SEQ ID NO: 35), light chain HVR-3
éom%risiné‘%@ggﬁwa?ﬁ Y?%ﬁ%?ﬁ%%@ﬁﬁ%@%ﬂ%h%rv(R__-chomprisi,n_g ZBY?TTNYGNIN (SEQ ID
NO: 39), hEHV3Ihais ERR-ZRSHpRETY S A PYTERPT P AD DR GBS NSt A" ahdHeavy chain
HVR-3 comprising BGe UNN{SERQ 1B:NQ:4k)ans whereln saidl subStitutioD isitamindadie at position
1 of the heavy chain is E, and amino acid at position 104.0f the li ajn.| n
em bodiméﬂ?}ﬁﬂseespraegg%stﬁa’l%g?o% r%n?ei)arténsoé ﬁﬂ%?r%zgé 3%%&%%%1%% g%{lﬁg}){%l[gg%%l\%l nsg{?zfvariety of
therapeuticétyrdesirdeb ¢heraomsésiics! T disdosgreiitshiges the amino acid sequences of the HVRs
of these hugranizechantsEacorD: anfibgdiessiantRheicccopresgobdiiy. RECRHS dRiNGetfudigobes. The
disclosureingludes-the-aminge peis-seavenses @b NO: 38), neavy chain HYR-1 comprising
© GYTFTNYGMN (SEQ ID NO; 39}, heavy chain HVR-2 comprising WINTYTGETTYADDFKG (520 ID
NO: 40), and heavy chain HVR-3 comprising EGGVNN (SEQ [D NO: 41}, and wherein said subsfitution
is one or more of the following:

{a) amino acid at position 33 of the light chainis L or |;

(b) aminc 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 1 of the heavy chainis &;

{e) aminc acid at position 89 of the heavy chain is A or & or
{fy amino acid at positibﬂ 100 of the heavy chain is A or Q.

[0007b]In one aspect, there is provided an anti-Factor D antibody comprising a polypeptide

comprising the foliowing amino acid sequence:



the variable domains of the heavy and light chain of the humanized anti-Factor D antibodies, and their
corresponding nucleic acid sequences. The disclosure includes the amino acid sequences of the

heavy and Ji i h ani anti- D antibodies, and their corresponding nucleic acid
q:;f%o e e e N e e e
without linfRafi¥ATHhANZ B aRtR Rt 6 D AN OHiESS EOMpRYIRRATAS GFhipRahizéWarti. Factor D

Fab clonew#288, 2381, 238N A28&:3rR38-4, 0336 R88«6, 238-7, 238-8, 238-9, 238-10 or 238-11. In
one embodipagnttine: umanize thartidnacierihantibedigs-eemprise the variable domains of the heavy

andior lght ehaiasebiumarjsekantEaston BLEADCIRNeRdiaR 430 Lok an 204: 3 SRR RS,
slansi s ks =g ﬁéﬁ%?ﬁgﬁéo IR N e S %@8?5238-1,

antibodies comprise the heayy an_d70r [e] cfones

238-2, 2383238 1 2888, 5386 %8 739 8. 238-9, 238-10 or 238-11. In one embodiment, the
disclosure inghylos,e:22, W0\ 200903 1RCPUS009/041 788 huanized allfacton B ab clones
#238, 238-1, 238-2, 238- ,.2138-4, 23 -?, 238-6, 238-7, 238-8, 238?—9,, 238-10 or 238-11. In one

embodimerft M URRIBs & e AR ity g hite @ L ahitiber- Bidig PapieitsFerEil-length
antibodies ofdnumanized anti-Factor D Fab clones #238, 238-1, 238-2, 238-3, 238-4, 238-5, 238-6,
238-7, 238- -9, 238-10 or,238-11. In.one embodiment, the disclosure includes full-length
antbodies oA Bh e e e e RS 1) e St B eGSR CETBFthe
heavy chair befforhibie Hghashaiftsl RuManiZzeadniidhaclor Ddeabiclohds ¥ (288-1, 238-2, 238-3,

238-4, 2385023816, 23B1he238e 2389 2381001 2381 b Inana.embodiment, sughaniigrn-binding
sequences comprise at least one, two, or three of the HVRs of the heavy chain. In one embodiment,
such antige?Pbiring SelehtRs Compride st 18X URe, FRE Bt ﬁ%é‘%?ﬁ?@tﬁ\;h?’ﬁf’ﬂ‘}é fgRtEhain. In
one embodiment;sstich auntidgetichinding sequencestonmprisé atideastarportatbodalkaktha hedvy chain
variable domai bodi t,-SUC tigen-binding .se %ﬂ%if I tion or
all of the Iig%?%%g%%%%fg%cgg}%% 1%%1%]5'% %?g epng 0 m%lenr%tﬁﬁe present isg‘(szﬁ)&%??e%p(?b%%es
antibody fragfieritaite gy Brtigentbineing FPAbRients o fih-TaRgf hritibo dlesrothifniapizeu argi-Factor
D Fab clong #$bt1 gomprsingraiieast oneedification-ofdhesequaenceohbumanized aptiskactor 0

Fab clone # wherein.s full-length an{'m]gqi? igen-bjnding fragments comprise the
antigen-bindi glhseg“dﬂecn%gs%ﬁ% e vl)?l%:]ﬁaln and%&%@ﬁdﬁ%‘?ﬁ%gghﬁﬂﬁaﬁﬁ%daé?ﬁﬁ%a%ﬁg‘gD Fab
clone #111 chaiprié\ginbodimentahé&antibodyiragmbiats 4é)g aehtigervibirdihg:fraigrments) anifull-length
antibodies othumanizedl aoifasianREAL clong:#LLL. comprising:at lkasionermedifisatiop of the
sequence of humanized anti-Factor D Fab clone #111, comprising the antigen-binding sequences of
the heavy H-and/ ' in,Qf njz I-F r Ll 1 ther hind,-.
essentialIy(f(a)@tt_jr}e]al gn?éet:f?ﬁ%%%ﬁgs}%g %ﬁaﬁ%%?aﬁgﬁg y Ea%%%n% g%?l%%?%r% t%%%%%?rﬁéﬁ@ gﬁlgﬁ
antigen-binBiNlsaqaenieed bempsiisedy kusedairanerbiithrdacotithest v RslBithe heavy chain. In one

embodimentspichhanfigenshiRding seaUaNZas soMYise Ahipasiong. twasihras ofithedHyRg:of the

light chain. Ignoene e .bodin‘ilent, s(ych antige%-biﬁgiqg seque}nges comprise at least aPontion or all of
the heavy chain Vatabie HoRait ¢ SHEE b BHISEIRESH I Bhtg R BISiAG SEshEERs comprise at
least a portios crablef doertightof fisimsavyale tiietiain woine bmbsodisresni Surstomo diffiatios.in said
antibody fragmenis or-said.full-lenath. antiedlies.ds Mhthebrawy shaited mongigMiediment, such
modification in said anti})h%dﬁ fragme 11;shcgr aid fy{kleggth antibodi?% istin he g hé.chain. Iph one
embodiment: SUeh odifitatioh inSaid?anti %‘8353 fraﬁmeﬁl%né e&aﬁa faffehgtfan ﬂ)(’)%ﬁe%??s iR'the heavy
chain varialsiergsnsaidingrongie b eimieantceuich modification in said antibody fragments or said
full-length aé@@b@fiiﬁ?@ﬁé intheilight chaimyariable domain e Qps.embrdimnsni sy modification in
said antibo y Lra&rperg or cFald fqli-len%tq:antltg%fdle%bls 4 at Ieast.one,i_R%Q orft}pree of the I-tIVRS of the
heavy chain [ one  BRBOdITEAL S0 motifeation In-Sard antibody fagments oF Said tullength
antibodies, Fematleaa chaeawiddr Bifed. abthe. MRS, gihd |ight8hakt-§ 00381 In<Shie efdbddiment, the
disclosure cancemns: antibpdies aidhe.praseatdisslasHenigedragnrenistbesamided amiger-binding
fragments), which bind ta Factor D with a bindi ffinity of at least about 10-9 tg 10-12M, [0012] In
one embo BRI TR i SRS KA B LS B e e GRLSd. o1 e Heats thereor

(e.g. antigeH4SiRIHTG ftaghiehts$ivinéssint & P&b. ffa§rReRBBI ‘s dsh-BntilollieS hhbis2d bidlodical
function of FaeterBdairfahingmentin BasteatiomDlantatiae! abapidd 8% hi09SHwahgut 10:1 (10),

or about 0.09:1 (0.09) to about 8: or t0.1:1 t 1 ( : 15) to
about 511 (9 3 6 DA 15) 8 ST 1A arAort b0 (6 bt 08 o7 Bhou
0.3:1 (0.3) t6-386uh 23622 raBsst 0 o 130 14) b asombrdipent chapistiens: 1S tbout 1:2 (0.5),
or about 0.6:1 (0.6) to about 1:3 (0.33), or about §: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 embodiment, the antibodies of
the present disclosure include human, humanized or chimeric antibodies. [0014] In another
embodiment, the present disclosure includes antibody fragments (e.g. antigen-binding fragments) of

humanized anti-Factor D antibodies. The antibody fragments of the present disclosure may, for
oavamnhnle he Eah Eah' Efah'Y <crEv (eceEVY?2 AABb comnlementarityy determinina renion (CDR)



[0014Db]In one aspect, there is provided a vector comprising the polynucleotide as defined above.
[0014c] In one aspect, there is provided a host cell comprising the vector as defined above. [0014d]In
one aspect, t%&ﬁ;%?"-}ﬁjﬁd a method of making an anti-Factor D antibody, wherein the method
comprises (a) culturing fi¢ host cell as defined above under conditions suitBpleUBeKmESSion of the
polynucleotide encoding the antibody, and (b) isolating the antibody. [0014e] In one aspect, there is
provided a paRmEee antanssuRufatiorccen i Ringthe 2 86-Farser D astiheheas sefinegkahove, and a
pharmaceutivally agceptahle dilvent, carr ipient..[0014f] In one, aspect, there is provided an
anti-Factor.D an%ibog%made bxwt%ﬂllr?(q:gzg %%ggf%l%?uﬁ% gﬁ?ilﬁuggﬁ%% %éa éiﬁﬁcefyd above; and (b) -

isolating the ShTBody THrR S8 SRRl Wb A Sk Brdaapiad arerb e proviibend-Cotmosition
comprising hechmiprRecter D aiftiboditas defidedbabo\ess{O0E]4n nther epabndisrents;she present
disclosure ingluder, cauapsiigns, comering, ananiodyal e, disdlosure, o fagment thereof (e.g.

antigen-bin ingr:jnfra[ rtrp]ent. .fln another embodiment, t_ee Isclosure prOV|?fe%éa%ﬁ1%? & 4R vectors
encoding at [SASt & portion SPAR &b B, BF A8 didis srausPtragHERt Rk SRS gn dintigen-binding
fragment). ligfériéamb ddirreved e diSoibsie riclintes wEsbaeBefimesdng 2retodsf pregducing, and

method of using anibodiessop fragmentsithesael (.9, ant inding fragments) and compositions of
the disclosure In one embodimegf%, %tth%m hod o malgn ﬁ%&%ﬂ%gﬁ ’o?atli%é %?2%%82@?8}“& fragment
n

t f
thereof (e.g. antgan:Bihding fra F’mﬁﬂ(&&h“ﬁh%erﬂ d B ésayceaifing st cell, for
example a elikaA/BEG O CHD gsin-oaipgisiny srvectamfuither comprising s polynpkdestide encoding

an antibodyoRther gisalesusesinr fragmentihareek igen-hinding fragment), under conditions
suitable fori ea@res(s)i%n %f thﬁa § | r}gmcleot'de enc?,oé(iieﬁgctrﬁgnﬁgzﬁyg&gg?réagggﬁrgﬁtstﬁ%nﬂggf E(hea'(.%g.
antigen-binding Tragment) an ?B%I GIRNRPR & RO HY 6 rdf e THeEETeE. § e tgéanbinding
fragment). [OTH6Y ReeustificpiToPamBbdrnenhatierdisdb sitesciant enasm a aemmRasiHemof matter
comprising fap;antifegly afthe;dise! Aj theregf (e,q. antigen-binding fragment), WO
2009/134751@51%%%0%/ 4%%% as mf?%éé%i%fﬁ%ﬁ%‘_‘ﬁﬁn |tr%a0t$ r?%\ﬁ eﬁt%%rﬁgear??gﬁ?fonany, the
carrier is a phanaceuticaty actepiabie carner 00 YT AN B rBaaReTR bf e Bfddent disclosure
is the use GPRBSENANEAR SRMIidionpEhtibedydragmienis: thereDi {8-Baaptigenbinding
fragments)xfar thenprapalatiomol M edicRNentos SRR E@Q&JQ{nwaﬁFﬁgﬁﬁ%%Pnaﬁ‘def r treatment of
disorders asshocig_t&d ith excessivef%gﬂcontrq_lled complement activation. Taney Rcitde complement

activation dUring CardiopuImonary Bypass Bperatiih& diin b Abhehainvhfivmaniasant-Factor
ischemiareBerrisiorIdiiowing aceempydcandidhiatiion, mmeunsne. steokechamarnmgagic shock,
crush injuryagbing argandiaiurentirarlolenieshack .itestingl isehe mﬁ%é’%?ﬁ?&}%’&%ﬁ% causing

ischemia. p nt.activation has also been shown to be associated with inflammatory’ conditions
such as seq\:%r% %%O%ﬁg lt‘}/togx%&nqg,ssegﬁ I Eho Ok SR P BirR Bt HtrtsSWmtitdime, hemodialysis:
anaphylacti®SREeRILBe S igmttivgingrigiaessre Crehravilisesisensiok b afhanesmias
poststreptaesesab-giomersieaephrts apekpanaleatiie: fine disordsr,maxbehe é%ﬁb%%fsa” adverse
drug reactiggmgm,r%glggg%ﬂu_ﬁ%g% O%ce;‘gl1 Y?S?ng‘re'ea a%e s%]ndrome or radiographic contrast media
allergy. It also includes autoimmune disease Suck §¢° 9 {8 Eﬁh‘ﬁﬁ?%ﬁéﬁ?&fﬁ%é@%ﬁ?ﬁ%ﬁhenia
gravis, rheGAVRORE FHEARORIZMERIdheaisEisd s viditplesolerasis. inawathenembadiorent,
complemenhagtivaiiafnis @isosassociatpryith Fansplanteisation. Jn.aneiher %{@Pé)@gmc}%ﬂ in.
nd di

compleme fivation. sociated, with ocular diseases (all ocular conditions seases the
pathology ﬁ %%Tééﬁ%}g@o’ﬁ/%ggrﬁﬁlgﬁ S, Fﬁgi&d%qnsge e GRS SRAP R AHeRs R Rt yath@aseof

complemeRf2SUEF B/ FERUK ARTBR WitiSataiiediroan rmchlandrgeredative=dizease cstghsas all
stages of agdseatatanbnaculal degrirrativaitAMBRLINGHARY tryandwetinon-exudative and
exudative) - labetic refir d other isc ia-related retinopathies, choroidal
neovasculw@%ﬁ%ﬁ%ﬁ\%kj\%ﬁ? % %rrhg .r?i‘i;a%‘ru aalﬁe%lig*mré?%ﬁﬁ SYrEalHy SdSesh disbem indau
disease, hiSiSTEIAYEIE Bt SHe e iEsatinmiraaithan insidy Gesrositn (GRV @)i-eogteahtibodies, is
neovascularittetityhtahdinetinahaeovastmlerizalionmbunosisxample. £ARNRIEMeAAsSorialgd eve
conditions ingh d. ion D), including non-exudative (e.g intermediate
dry AMD oﬁmge%%srﬁ)ghﬁggg%%h]g](ﬁgﬁ%aﬁg%gge%ﬁ% Z\tsﬁlréafgﬁ%éov%e i%hﬁtf?gﬁé?gﬁ%ﬁ“ﬁ%%g ularization
(CNV)) AMBPHi&BLeR 'Pe%ﬁﬁ%ﬁﬁ% FOOBRIIS Sh it fitideanth eushisise. & forthehgxahie,
nonexudatieiANADioTayrintiude tmoprrsence .ol hasditaseninseiidrisen, 9aaaanbis atgphy and/or

pigment clympi el | I -associate e conditions include age-related
macular dé%é%?rgatﬁgrﬁ ({%ial\%?gs)r %ﬁ?gl%%%% E”ﬁ%ﬂj(tté‘fé?iﬁiﬁ%g’ﬁﬁu?t%ﬂs éﬁ%ﬂ 15 W ke bPThore

non-extensive medium sized drusen), intermediate AMD (e.g. includes extensive medium drusen to
one or more large drusen) and advanced AMD (e.g. includes geographic atrophy or advanced wet
AMD (CNV). In a further example, intermediate dry3AMD may include large confluent drusen. In a
further example, geographic atrophy may include photoreceptor and/or Retinal Pigmented Epithelial
(RPE) loss. In a further example, the area of geographic atrophy may be small or large and/or may be

in the macula area or in the peripheral retina. In one example, the complement-associated eye
conditinn ie intarmaediate drvy AMD In one avyamnle the compnlement-acenciatead eavve condition i



container comprising a buffer. In one embodiment, the buffer is pharmaceutically acceptable. In one
embodiment, a composition comprising an antibody of the disclosure, or fragment thereof (e.g.
antigen-binding fragment) further comprises a carrier, which in some embodiments is pharmaceutically
?ccep;abl%dgb%ﬂ%w@% im&ﬂ:i,céﬂﬁﬁ further mawi%ﬁ&%@ﬁ@?féé?&@%ﬂ%?ﬁﬁ%% £gmposition
.e.g the antjbody, or anti ragment. there, .g, antigen-binding fragment) to a subject. In one
embo_dimé%J,egsi(ﬁr?ﬁ’r%wgroéo%%/%%ig%{g?nﬁ%%t%%%?ﬁ Fﬁgg#ﬁthe-kit. [0018a] in one aspect, there is
provided ddit idommprisimgpthienantidkaticioDrantivecy asidefinad @berecantsinstitctions for
administerng said antiaedy. o Weal-a sHpplemenzassodiaed disordes 100191 In.qne embodiment,
the disclosure concerns an article of aakr?acture containing materials useful for the treatment,
preventiorf SRS é‘ia{a%%é!%{)&% é@ﬁﬁl@%e t-associated disorders. In one embodiment, the disclosure
concerns dhtatjcle afceabulaatireheatinprising:(a)ancantanie; (0)ia labetmnithecontaiferant (tjreol

composition of.maller Lomprsaing AN paibady. otyadenLhereator fragment thereof (¢.9.
antigen-bindi] gfﬂrggments, of the present disclosure, Eontained with the container, wherein the label on

said contaftriEE RS thARE SGh PESTHITH LAADBE R EHaSTArdXamst. reveitiormatenstigiignosis of
complemestieatss06iateddjsorters. 10020} Irvorteenthditients thedisclasure psovides use of an
anti-Factoyd pptihody e g, disslsute: o satibody agmentaheentds.o. Antigensbinding fragment)

- nucleic acid of the disclosure, expression vector o the disclosure or host cell Isclosure, in the
preparatiof: 6f & etiedhient fGr thi REfEpeltic dHd7eP BrOphyIdthic traatHent ¢ aiiagade, such as a

complemeaiasgotjatedeyte dofiditorbmiohs:efhifodinentithe cos)plersenitassogntdaye condition

s selected o Agectelatetynaciian dedenaraion. g&%@%v@.@q ® Ealilesfg iermediate

-ex

dry AMD or geographic atrophy (GA)) and exudative (e.g. wet AMD ch%)r(g?c?a neovascularization
(CNV)) AMBOdiasetié®&t 1(\?)2@),@1dophthalmitis and WO 2009/134711PCT/US2009/041785
uveitis. In onE Examplesthedconplemeniassaciated pyecandiiondsratemediate dry AMD. In one
example, tpgn%}mgkegﬁgﬁ%oﬁ%%%gge condition is geographic atrophy. In one example, the
complement-associated eye condition is wet AMD (choroidal neovascularization (CNV)). [0021] In one

embodimeHi‘tfie Bisersberaproiinaas. (eerbesan Aicrvst mantrastihedr hemmrtibstre in the
preparationsf@-medicamentfatithetherspediccandfatiprap Aytactit-t eatmentiobd eisgasar gch as a
complemenASAOSIRIEd s conion. Ing %@%5}%@65@%@, samplement;agsociated eye condition

is selected from age-related macula neration (AMD), Including’ non- Xudative (e.g intermediate
dry AMD oF JBRIGFHFE MtrS T (TR Fahd dsatia ey Switsanay{erdissicirsiestaiscandpizition
(CNV)) AMbgidiakatientetindpathiatbRys endophithabifiitisrahd dyeitism bk arerexamples- thghents.
complement-associated eye condition is intermediate.dry AMD. In one ex le, the .
comglemeﬁ{)ﬁzgg%a%eda ¢ fgt%r?ﬁt%ﬁ ﬁ%véaeeogarg(gﬁ?cug%roﬁp ey? %Oé;ﬁgqeﬁfaa%%%%?ﬁreﬂ antibody as
complemenhssooiated eye condition is wet AMD (choroidal neovascularization (CNV)). [0022] In one
embodimentthe;disgloswe providasusedel a kitef thedisslostre inthe pieparation of amedicament

for the therapeutic and/or prpphylapt|'c treatment of a qlisease, such as a comglement—associated eye
condition. IHBH&&RBEEREhIRE E ORISR SRR ENE TnaRiohas EERsc & Yom age-related
macular degengfgtionm{ANE), inckdingonoirdxudatiden(argiite rmediala dry AMBW0Egeagraphic
atrophy (GA% and exudative (e.g. wet AM oroidal neavascylarization (CNV)) AMD, diabetic
retinopathy” g)ﬁ‘fglé’ nd%oﬁrlzﬁ‘ﬁséf(rgﬁ sc\é\ﬁﬁ\%e%é%?ﬁ 5%1?@‘2%5?&%1%\%@ rtrl]%lre%ﬁ)g nl%-?%%ssboucll‘% &d'eye
condition isciptersedidtecchy MBS o etaiiptarthe o mplémentatissdbiatetbedie condition is
geographicigirophy. In.ons.axample, the.cemplement-assaciated aye-candition isywet AMD (choroidal
neovascularization (CNV)). Brief Description of the Figures [0023]Figures A-1C shows the alignment
of sequen CQ%?‘?H@‘\?&I‘?& qi@?ﬂ‘@hﬁ?ﬂ a pharmaceutically acceptable dilient, carrier or excipient.

[0014f] In one aspect, there is provided an anti-Factor D antibody made by the process of: (a)
culturing the host cell as defined above; and (b) 1solating the antibody from said cultured cell.
[0014g]In one aspect, there 1s provided a composition comprising the anti-Factor D antibody as

defined above.



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 Vt. Kappa | consensus sequence (SEQ ID NO: 65).

Positioniﬁﬁﬁm%e%%a%@m in:Kahat-and hypenvariable rRgions.in AseRIdance WithoK Qﬁ&é’
Chothia HVR definitions) are boxed (HVRs: (1) HVR-L1 identified as Al-All (ITSTDIDDDMN (SEQ

NO: 30), drdrtip b rsR s 8152 *E%lﬁi’iﬁ%fﬂ?%%%@ |B!ﬁ@f%fé)ewgérﬁ?ﬁoﬁmm§ﬁﬁeuo
NO: 33) pfoM&IDéDD@M@c’(SE@ﬂDeMBdﬁg)e)t [@ptiViRtidridentifiediasiB b3l GENTI-R B ShG 4R
NO 35) 1L 11} R 113 I 5 e e If k] 1 09
(LOSDSLETE (BRD- B 208D BT 2B 00R TS (N, B A 2 Sl o
human|zé@tbmuoﬁa@@mg:awiaﬁétw&%ﬁ&l&&ﬁ&ﬁ@@ﬁ@@é@pﬁ@ﬁ%@&@ (SHoNS gRe-RiNG e Brgragnts)
sequencesiotshgaarimbleherviichainrdomains arihedieowing siumanizeshant-maciaidady asr alene
#111 (S D NO 2) and humanized anti-Factor D Fabs 238, 238-1, 238-2, 238-3, 238-4, 238-5,
238-6, 2 B, 238-9, 238 10 and 238-11 gE D NOs: 18-29, respectively) and VH subgroup 7
consensh%gg?&ﬁgf%gofé%% 5UReS- %5 "B SEHi0R A ﬁ?ﬁb@%ﬂ’g@%rﬁ?ﬁﬁ’?ﬁ%é@ﬁ%ﬂ”ﬁypervamame
regions @rraxtoetdaaceanithic@bukaryaitothia i PRIidefimitiosisy areebto}xedrﬂhda‘r/&snm;nhgm H1 identified

D1- HVR-H2 id
?VSVINTY gl@ %EEJAQX&M@%! %% g%’é\l %g&w H S%T‘?t?# m" £ %WW%SEQ ID NO:
41), EG é@ BN 2&3 E‘&i ‘B“I\?E) 40 E’é’ (%ﬁ?}ﬂﬁﬁ% 44) or EGGVNQ
(SEQ ID=NDodR)yr Rmeﬁéf@@@é&ﬂg@sﬂmlmhiWﬂimafrﬁzécﬁaﬂt&rﬂh@ﬁw@aﬁw)ﬁmemmwan@r italicized.

[0025]Fi%5%.,§,.§lﬂgyy§omg JusragtideiseayengaieiQ ID NO: 46) of the light chain of humanized
anti-Factor D Fab 238, The nucleotlgle S?SH? ﬁeﬁ?ncodes for the light chain of umanized anti-Factor

D Fab 238ih'thé Stdr HRbFsEp°esHd i SRE ERach mam%ﬁgncadomﬁ%%n%)é%ﬂ%%g&‘%
the first amibaipoidlin Figuserd, (8 EQPnNG:rd¥ ) ¢szboldzanditdiiciZedn{@0R26]Figure 4 shows the amino
acid sequence (SEQ ID NO: 47) of the light chain for humanized anti-Factor D Fab 238. The amino
acid sequence lacks the N-terminus signal sequence of the polypeptide encoded by SEQ ID NO: 46
shown in Figure 3. The HVR sequences are bold and italicized. Variable regions are regions not
underlined while first constant domain CL1 is underlined. Framework (FR) regions and HVR regions
are shown: FR1-LC (SEQ ID NO: 48), FR2-LC (SEQ ID NO: 49), FR3-LC (SEQ ID NO: 50), FR4-LC
(SEQ ID NO: 51), HVR1-LC (SEQ ID NO: 30 (ITSTDIDDDMN)), HVR2-LC (SEQ ID NO: 35
(GGNTLRP)), HVR3-LC (SEQ ID NO: 38 (LQSDSLPYT)) and CL1 (SEQ ID NO: 52). [0027]Figure 5
shows the nucleotide sequence (SEQ ID NO: 53) of the heavy chain of humanized anti-Factor D Fab -
238. The nucleotide sequence encodes for the heavy chain of humanized anti-Factor D Fab 238 with
the start and stop codon shown in bold and underlined. The codon corresponding to the first amino
acid in Figure 6 (SEQ ID NO: 54) is bold and italicized. [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 ID NO: 53 shown in Figure
5. The HVR sequences are bold and italicized. Variable regions are regions not underlined while first
constant domain CHL1 is underlined. Framework (FR) regions and HVR regions are shown: FR1-HC
(SEQ ID NO: 55), FR2-HC (SEQ ID NO: 56), FR3-HC (SEQ ID NO: 57), FR4-HC WO
2009/134711PCT/US2009/041785 (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). [0029]Figure 7 shows the nucleotide sequence (SEQ ID NO: 60) of the light
chain of humanized anti-Factor D Fab 238-1. The nucleotide sequence encodes for the light 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 8 (SEQ ID NO: 61) is bold and italicized.
[0030]Figure 8 shows the amino acid sequence (SEQ ID NO: 61) of the light chain for

b4a



humanized anti-Factor D Fab 238-1. The amino acid sequence lacks the N-terminus signal sequence
of the polypeptide encoded by SEQ ID NO: 60 shown in Figure 7. The HVR sequences are bold and
italicized. Varighlgfggions,are regions not underlined while first constant dgmain CL 1 is underlined.
Framework (FR) regions and HVR regions are shown: FR1-LC (SEQ ID NB?E%)S,ZIE%@QE?”(SEQ ID
NO: 49), FR3-LC (SE%ID NO: 50), FR4-LC (SEQ ID NO: 51), HVR1-LC (SEQ ID NO: 30
(ITSTDIDDBMRAT RRYRSEE (SEHTHRD 48 fsaNiel KenjorrRr 6 casEd mpNonageutialy
(LQSDSLPtE¥ramteCliti¢SEQ ID NO: 52). [0031]Figure 9 shows the nucleotide sequence (SEQ ID
NO: 62) of tﬁ@fﬁax}{&ﬁgl%fot}%@&n&g% cf;t’llnetsl-lzt%g%q{ﬁ%@%a& 31213-e1c.) %’tpeeﬁg &le%%gz%ﬁ sequence encodes

for the heavy chain of humanized anti-Factor -1wi e start an p codon shown in bold

and underlHEGCFRE RoHSREEgmsHtintRIEThE Arstliepncleiadi Mg sl0ieSEQIBING®3) is bold
and italicizetlz[0@32}Friguterkdahosittieramipoasid GegHenEeLSE B N9: 83k eltheheavy chain
for humani I 4Pk - I Ci seguence la ks the N-terminus signal
sequence og\?[ﬁhg%g%%ggédge E%E@j%%%f Q%ﬂé@ﬁé%%@ag Shown 'f'ﬁc\'—uf%eu?gr@@ﬁ”ﬁg %?fﬁvsaéia%ences are
bold and it4fE28a2 ARAINE 1Y BHEF SReGIRS rstruplgartinr livatientidue dofrstaamidomain CHL is
underlined rérarnsinofldiFR)regiens\andriy Riegions Breushowsi-GiR INHG4SEQI B NQ: Sk FR2-HC
(SEQ ID NQ; . : -HC (SEQ ID.NO: 58), HYR1-HC (SEQ ID NO: 39
(GYTFTNY%%)S,E ﬁ@%&%@é@ %Qﬁb%%“oﬁ: %@?ﬁgﬁaﬁﬁﬁ%ﬁ%ﬁ%‘ﬁ\?ﬁ%@ GFEED 1D NO:
41 (EGGVNKIFAR %ﬂw'(@@é StKREE05S B3 SRSIE SO BHmes tRdaietiuitioesvagiresults,
showing inbibitigorefsine: attenativecomplemensiet)\diyitosfiumanized antbgciabsEab clone #111
and humaniged anu-Facian i 5ahs 238,906 2381 égvg%‘é%'t%{%%,aaf% Shown. 19034 F'%“re L2 shows

the hemolytic assay results, Showing inhibition of the alternative patiway (AP) ComplSment activity, for
humanized®4iitf- FEERIED Etp $36RptATed SORRIRIRERItiafoASocTeANIS 16 % wfiacaser 2615 NM) of
Factor D. Tables3sshutiws dhed@hé: (iivh madit, gouthMik:rpl ues (values) K@gg@@n@éh@@verage of three

repeated expRUEIRIIS MO AINOLAIRGTAS200R041 185 oniespondig tg the trce seru

concentrations of Factor D."The antibody to target _ olar ratios are also <hown M-Table 3.
[0035]Figufs TG LIBHE SHIRRIAsHE SWGRIGTTh I BRYTassme Ritiie. fath@me(AP) complement
activation idigehsaean eydinsingasingle mtetitreadVihenectionohantidiasion R kab 238 ata 2.5
mg dose (agsumingahak-lifeft112) of anti;Fac 38 =.11.5 days, based on intefspecies
scaling from thefrabb#?ﬁ_ A sing(le \V in}ectionadmEﬁ ;}rﬁ-gﬁgﬁﬁeﬁé#ﬂ? evﬁgg?ggﬁ\rﬁaﬁ &d18 {lsnhibit AP

complemeREEHTETONh IHETAINRTSIGE 96114t FRsiians dd 4aesaea it inatheivayab udinumor for at
least abouir@PidaysripidFigntert;dhe itlasheditineshoves:thersimulptedvantastorRdrabseas
concentratigy) é@r@%NJM@HU%BHWQ&&&%R%QJ%U%%ﬁé%%'r?ﬂ@mé%%@g,o cWa'éigygfaj%ég the solid line

0

< E L age- .
shows the S|["ntul ted anti-Factor D Fab 238 concentiration in the retinal tissue fo ing iRfravitreal
administrafion .ef?ﬁga&H%? REETHFH oHEEn Al b A Ufred s Kumer aiYe Posriussu® is based
upon an estmetelisbtis retimalaissaedpentticecoetickmtofr20kmdthiethenwsitrds, 20% of the total drug
adminiSterﬁéé@aﬂ&@ixﬂiﬁﬁ’é’fﬁ(bW}?h%#i@@&éﬁ&ﬁ%ﬁ:&%%éﬂé@%hﬁﬁ%‘@cg%@&g,Des?{iii?ti?n of the

a e

Invention I, D finiéi{,ons %)" SGéJ)Terms used throughout this application are to construed with ordinary

and typicale AhTE R SR BESTITRES LSIFXTF the aire! BGHal e MPaRbEing GEY)tkattes following

terms be givisiyahei|saiidotarcadiinitiehrasvaefinedzbttow. 08B Ehed raser stiestastiaksigentical”

with respegtoandaady Al PRIMASPtE SEHe ﬁ\@n 1antbody, chain
exhibiting gy least 70% orféﬁsé)éﬁ)og%r 90% or 95% squtg‘)r%cr%1 f?él%eltr)mtity 6%#%%@?&%%%?&5%&%
e

sequence. HREMERR AR (HECH ARIUFR SRl SRqUehCeshias e onstreieilas (Ehseeit@ince of
nucleotideSextbtiHy zatiea st R\E548i2be 0% rare B0 (ORY Ardsenitenas dantity:tasthe seference
nucleic acie;s86U8RRRpIe, nonexudative AMD may include the presence of hard drusen, soft drusen,
~geographic atrophy and/or pigment clumping. In another exampie, complement-associated

eye conditions inciude age-related macular 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 medium drusen to one or more large drusen) and advanced

AMD (e.g. includes geographic atrophy or advanced wet AMD (CNV). In z further exampie,

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

atrophy may include photoreceptor and/or Retinal Pigmented Epithetial (RPE}Joss, Ina

2



[0038]The term "identity" or "homology" shall be construed to mean the percentage of amino acid

residues in the candidate sequence that are identical with the residue of a corresponding sequence to

which it is tothpasadiaftetraligning the geghentesoandripirbduaing gapsdfneressanntoagbieve the

maximum peresaLIety Bt e epike-seauenes, aadehcopsidering any eonseivative substitutions
. Nei a 10

as part of the sequence identi ther N- or C-terminal extensions nor Insertions shaf be construed

as reducin§I0EHER/ DINFRERRSIGE AMetiod<raRtESRiIpwer hrogramis Tertresatigate ararendiéinknown in
the art. Seguenegddentityontay beomeasurettusingsegense-analysisseiiwarm a3l heiasm
"antibody" @Eﬁ&géﬂnt%g&ﬁg%%ﬁ?éﬂ\ﬁﬂd specifically covers monoclonal antibodies (including full
length monoclonal antibodies), polyclonal antibodies, and multispecific antibodies (e.qg., bispecific
antibodies)Artibbuies (Als). dhddmmunodiobidinst WO P0DH Gy 1P CEISRO09£0@1 785ifIgs) are
glycoproteins fiaving thg-same stiustural characterstics. Mhilgiantibedies exhibit hinding specificity to

a specific target, immunoglobulins include both antibodies and other antibody-like molecules which
lack target!SBEEHiEHY PRIARE anBOdiBE BT iRTGGRARNIRs AR Us I Hstst sRstrafie e =
glycoproteins:oiabouh b 008:daltaasiconiposedref-iie identiedl ight(i):-chains and two identical
heavy (H) ins..Each heavy ghain h t end_ a variable domain (VH).fallowed by a number of
constant d@r@a???sl.nE%%% 1?8?% ain ha %%ca%?:gig g%em%%lrf%t %%ﬁépg%%of{/ IE)Sa%C IIélecoarg:(s)E’faé/n%ndq}c}Fnain at its
other end. JOTABIAA CiSotdtsdcaptb Bl igabHE WiNieR FasheaTrirsritifiecr aeid vepardhsdiardror
recovered ffamqa gonapenent of its natural environment. Contaminant components of its natural

environmept are materials which would interfere with diagnastic or therapeutic uses for the antibody,
and may T BB HOT S B S e aLEbL B KRB SIS SHITEE In one
example, the antibodyuwitlibenypdidfiedn{ Iptorgreaterctivar 9594 byswaightdafeantibody as determined by
the Lowry meihodsandmastareferably, more;faan,89% Ry weioht(2) 40,2 degresspificiengfo obtain

at least 15 residues of N-terminal or internal amino acid sequence by use of a spinning cup
sequenatoP T8y REnfoRERERY %@@Sﬂfb%‘ﬁ?Jﬁ@jér‘i‘éﬁﬂéﬁﬁgaﬁﬁyﬁ@n%ﬂﬁ%ﬁgﬁ BofdRioneclising
Coomassienalugiaf, preferwplyrsiverisiaifvrisataied antihodkinaludas theaptihoay-in:sibe:vyithin
recombinaglt 8%!35 since at least one component of the antibody's natural environment will not be
present. Ordslnarlf', however, isolated antibody will be prepared by at least one purification step. _
[0041]As USBHhdreirotbshspRadiar bt BRIBsuy e andtarrmntisodywithodpeéificallscbinds to
human Fagtainianin skelbaeanaeizsensdedniiihensubstaniali- radHse, COMRISMRRMARINAHAN, it
[0042]The term . Factor D"ﬁigogse(()jf P}géegg t0 refer to native se uencfe and variant Factor D _
polypeptides. [0043]A ™ native sequence” Factor D, is & PORbeida! hiivin I Satid aimitraeny and
sequence &8aHaBH0FD Pelypeptid endmdiments o ihscirenre gandiess okitsamopiésink pre paration oF s,
pative sequencafacionLAAR NRIsoiAe] TAMARBHE RBRGHMAMIGRIDY IRCAD RN A0 e
p

synthetic means. In addition to a mature Factor D protein, such as a mature human Factor ein
(NM_001G55F Whe 18rHFnadoaRismBhasIeiitdr Frordpedticany Bresimsassbs Akpirany-octiteing ki
precursor formssaftdatter D (e.g., an inactive preprotein, which is proteolytically cleaved to produce
the activederital sraturallisiog eusingoaant JOrNSHE chealieraativelysphsrdJorpsland ne

naturally-gcc rring gll%it(fbgg\ri%nts g}{té:@ce'%gg tDé as a\lllvtlellt&é.sg{_uct_ ral cop%)rm tional gariants of Factor D
molecules S(é\(/}frlf”é thée sa_m_e:’fam 0 acid sequ ﬁ%elasga actoroy %é fide H&FiVEY from nature.
Factor D FON/FERides 8 EhhOWTah dhitialsrikeriameHighey s atraadantmhumespiaammmals, are
specifically ineluseddithin thissgefinito bonMOiZONABETA IR GRS 2O02/Q4 1485.4R044] Factor D
variant” means.an active Factor.D polypeptide as defined below having at least about 80% amino acid
sequence? en%t)%' 'aaﬁ% ?&éﬁ géan e‘?ﬁ%%%?g’hﬁ ]eﬂdgggﬁlﬁasé,ascﬁéﬂe&s n'éhn'gtﬁloemseequence human
Factor D fOPEPTEBNNMh a0 0P g calYRrarme e dbterDerirmsitwill hdidutieasirabees 80% amino
acid sequerteitentity; etahlsesb@heutSoMaminoagithseausnse ifentibsQrialjeast @beut 90%
amino acig.sequence identity. or at leas 1 95% amino acid sequence identity, or at least about
98% amin%sgiid _s%queng(?e %éar%it%, §r%h%%%¥é g%oétig@“%“ rgPrﬂtr%]'(T 3%,&23%&“5%8@% @Hﬂ%ﬁmith the
mature huRTYEIFTId Hcite SeHiFerice (NM_001928). [0045]"Percent (%) amino acid sequence identity”

is defined[@@}tm L@%‘é@%@@ﬁ, @fere is provided & kit comprising the anti-Factor D antibody as defined

above and instructions for administering said antibody to treat a complement-associated disorder.



amino acid residues in a candidate sequence that are identical with the amino acid residues in a
reference Factor D sequence, after aligning the sequences and introducing gaps, if necessary, to
achieve the maximum percent sequence identity, and not considering any conservative substitutions
as part of(thiesdguencenleitity:, Alig Hirkrrforpiepos e orekiefmirmG Fere satamitordde girdhice
identity can pe achiewed,invanqusway s thatare withip dheslidlbini e artofabinsianeensitigaubliely
available computer software such as BLAST, BLAST-2, ALIGN or Megalign (DNASTAR) software.
Those sKiEPMEROBERAA St hE APHOPH a8 P R% ters for measuring alignment, including any
a|90fithm§d)%.6tﬂﬁdaﬁﬂ@gibi)%/%m%rﬂaé ?diglnam@rmam@ta%@#bﬁamh Mﬁ&é@@ﬁmbﬂ?g )
compared. ence identity is then.ca ted relative to the langer sequence, i.e, even if a shorter
sequenceasrh% g\gvé;vl%\é%# %@qﬁgﬁegg ?&rﬁﬁ@%ﬂtﬁ%%ﬁ%% of %lgl“onr%gmegrg ?@c? ﬂe%"&%?e?ng?g\'/ee%ﬁsg%tquence
identity wifidséofass ehpian@UvEL[H046TtRarESHI(TH) HUCHIR aeitidsqnieimss inberity tist defined as the
percentageeipagriestigesdnacandidaignseqvensetitiabaanmidemicalivindheonusiaatides in a
reference Factortga%%cggépg sequence, after aligning the sequences and introducing gaps, if

necessary%st%sgghleve t(he maximum percent sequence identity. Alignment for purposes of determining

percent nUel&e! aicse gubpdiEsabibityiEsiv PEcaERIAVEdH Vafda WAy THararSRItNIN IR disRFiRctHE
art, for instanesdwsingnembliclavalabig campuies satwale sUeRiasR Ao BlASFe2epkdiabh @kctor
Megalign (RNASTAR) software. Those skilled in the art can determine ropriate parameters for
esstning B TR Sk A A e BePTa TR, Al R o GUaP T
length of thevsededncesbemgtomparedudeguence identity is then calculated relative to the longer
sequencecb@pireantashried spuentecshdwsnt0ffbaaimuencrddeniiikwina Rebineafmadonger
sequence. e gyerall sequence ety fedassdban, L00% [0pA7IARISlaled: uglsie acid

molecule is a nucleic acid moleculé that is identified and separa m at [east one contaminant

nucleic acl§-tBiEEtRAGRHWHIMYILTSERIRRAG HERWARYI IR eRHaiP d8GcuebMB nucleic acid. An
isolated nycteivideich sostaculais: itheCtidn Aviheaifasmi oreetivighHn (R eidsdataehin: aature. Isolated
nucleic acid molecules WO 2009/134711PCT/US2009/041785 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 acid molecule with which it is
ordinarily associated in the natural source of the Factor D-encoding nucleic acid. An isolated Factor D
polypeptide-encoding nucleic acid molecule is other than in the form or setting in which it is found in
nature. Isolated Factor D polypeptide-encoding nucleic acid molecules therefore are distinguished
from the encoding nucleic acid molecule(s) as they exists in natural cells. However, an isolated Factor
D-encoding nucleic acid molecule includes Factor D-encoding nucleic acid molecules contained in
cells that ordinarily express Factor D where, for example, the nucleic acid molecule is in a
chromosomal location different from that of natural cells. [0049]The term "antagonist" is used in the
broadest sense, and includes any molecule that is capable of neutralizing, blocking, partially or fully
inhibiting, abrogating, reducing or interfering with a Factor D biological activity. Factor D antagonists
include, without limitation, anti-Factor D antibodies, and antibody variants thereof, antigen-binding
fragments thereof, other binding polypeptides, peptides, and non-peptide small molecules, that bind to
Factor D and are capable of neutralizing, blocking, partially or fully inhibiting, abrogating, reducing or
interfering with Factor D activities, such as the ability of Factor D to participate in the pathology of a
complement-associated eye condition. [0050]A "small molecule" is defined herein to have a molecular
weight below about 600, preferable below about 1000 daltons. [0051]"Active" or "activity" or "biological
activity" in the context of a Factor D antagonist of the present invention is the ability to antagonize
(partially or fully inhibit) a biological activity of Factor D. One example of a biological activity of a Factor
D antagonist is the ability to achieve a measurable improvement in the state, e.g. pathology, of a
Factor 0-associated disease or condition, such as, for example, a complement-associated eye
condition. The activity can be determined in in vitro or in vivo tests, including binding assays,
alternative pathway hemolysis assays (e.g. assays measuring inhibition of the alternative pathway
complement activity or activation), using a relevant animal model, or human clinical trials. [0052]The
term "complement-associated disorder" is used in the broadest sense and includes disorders
associated with excessive or uncontrolled complement activation. They include complement activation
during cardiopulmonary bypass operations; comple?fient activation due to ischemia-reperfusion
following acute myocardial infarction, aneurysm, stroke, WO 2009/134711PCT/US2009/041785



hemorrhagic shock, crush injury, multiple organ failure, hypobolemic shock, intestinal ischemia or
other events causing ischemia. Complement activation has also been shown to be associated with
inflammatory&%]émg&%ﬁlrlch as severe burns, endotoxemia, septic shock, adult respiratory distress
syndrome, hemodialysis; anaphylactic shock, severe asthma, angioedemaf)ﬂg{?ﬁgg digE’Se, sickle cell
anemia, poststreptococcal glomerulonephritis and pancreatitis. The disorder may be the result of an
adverse driplEadtions @agakefhy crmplairides spileish elsakenyitisy it et etizadiogdphic contrast
media allengysré amm,lusslea@mmw@@&m@@@@%m@meﬁ&%éyﬁ% SRR MAGSYS,
myastheniae)%ravig, trhhee(lzjor}}]qa girg1 agggistgsd %éz?heeié“ce%%, iisease %22 r@gﬁé’l{p e sclerosis. Complement
activation is alsb associatad with Tranaprant rejection Complement Saiienesr dedetisted with
ocular dise@d€$)such as age-related macular degeneration, diabetic retinopathy and other
ischemiarelated retinopatigansheraidalareyasaylaizaian fGNY. U veilisydiabetic macylar edema, |
pathological myopia, von Hippel-Lindau disease, histoplasmosis of the eye, Central Retinal Vein
Occlusion (’5??%)%8?@@%‘7 SRR R SRR S R Ptih BT PRI\ AsE e (Ta#IZsBON. [0053{The term
"complemehE4LsEaateHE S eorimsingsiussadaittetozaiatigensecandireltidesiatheye conditions
the patholl Q@)Yn@fé?‘léiﬁhaﬁt\é@iyﬁﬁ @96"&#6611%%@ Relugingthe, CA@@SQ@%@O{JJ&%@H@@B@Q&? cﬁ?@thwayls ’da”d
in particula alternative pathway. of complement. Co ent-associated eye conditions include,
without Iim@gg :'Pﬁ%@hgsﬁfféﬁgfygﬁ%g& S%%é@g’g%a&%#&@&a SPAGESHPRYE FERRfad nkant
degeneratiBRHEAIDIE Bt diphaedeetIpsiasadatian 466 e ddélivepietinstichoatidal
neovasculangatien (e rineiis ciaietic and athenischemigralaied:ialinenpaibies. andiqther
intraocular pnegvascular di s, such as diabetic macular edema, pathological myopia, von
HippelLindis?t?rI 37@855%%”?%@@#&?@ %? %ﬁ?%?é%“téﬁ?ﬁ’%%%%ﬁ%f fERYERVRD), comeal
neovascul 8528t GREPREtin Al REB PE3EHEH e RIEE1Re exeanpiécCopeplendéion st eye
conditions {aehicles agevsetalad-amasulandggeneration (AMD), including non-exudative (e.g.
intermedia or geographigc, atr. GA)) and exudative (e.qg, wet AMD (chgroidal
neovascuIﬁ%%%%gﬁ&%gﬂﬁﬂn&gﬁ%ﬁ%%%%g é)l%ﬁiyl/d?f)hgf 8%86‘6%%%. ORI LIRS PRSP @
example, ndadkiEaer AN Derraguircindethwpraseicecathard trdsenssoft drusen, geographic
atrophy anelien pigmentgbmepingsttiane exampleicemplemeahsssacatedLyssandiions include

age-relate atior including early AMD (e.q. includes multiple small to one or
more non-%ét%%}gg{\?e& r%feeng?ﬁphr%{I g?zge% %%%s%gr%ﬂlgnnﬁe% %dﬁga%gd:% eﬁ%%%?ﬁ&%% %é&@h}@cﬂﬁ%ﬂjm drusen
to one or MERsTAEE HFUESH) BRI SRS ER MAND gegraitlisaergeotrdpriohohiveragvanted wet
AMD (CNVAMBetriseitial sdRED S Refiort (SnVIBviSatiaesd sdysp RS (34 (3 R3Rndf(2009); Jager
et al., New Fpgho o Mefle S9N 35 (2908 et xample, iermetiate iy AMD may

include large confluent drusen. In a further example, geograpﬁ?(cea rophy may el ef:)%’toreceptor
and/or Ret%h‘é{‘quiW@ﬁ%@@ﬁi%&%FWET%?W%‘?W@WW@, ifrgeagepf geographic atrophy
WO 2009/ k34 ExaPOIE/tHS 2069/8 4785 smajbe spratbatinsgesand/amay beithe macula area or in
the periphq@éggggﬁlﬁar!%gg}@(@mple, complement-associated eye condition is intermediate dry AMD.
In one example, complement-associated eye condition is-geographic atrophy. In one example,
complement-associated eye condition is wet AMD (choroidal neovascularization (CNV)).

[0054] " Tre&rizd ¥ ssriptivrieri/tntiBigwedormed with the intention of preventing the development or
altering thegatiology obg,disorler AeearEingliglisainant: dsiRrs apin ermppylc isatment and
prophylactic or preventative measures. Those in heed of trea ment incllde Those aftea y With the _
disorder as"/af 3% th % TRIVATEh thEndrieraentstedly prevemians i treaRte & immune related
disease, a theraperdierdigentondyraivecijcatesthe psaynide obgesponse cfadomponent.of the
mmune resgensesenteilesdho dissasenere suproRLble e aimOn fypiheinerapeutc agents

e.g., antibiotics, antifungals, anti-inflammatory agents, chemotherapeutics, he "pathology”
of a diseasFEFNHSH R PR rignt-ZSUEMSRE By eeiTdifGHOTER NSRRI SRSy R dhie
compromiseghesnéllsseindpottheipatinat. Thisihelutlés defithiouslimitadivrdabraenal orumeantrollable
cell growth;¢aeuEanhilic,.gosineahiic manecyte, !m@!%%iﬁ%%‘bﬁbﬁfﬂﬁmgwg%}@?ﬁ f

go

auto-antibo ugtion lement production, interference with the normal functioni
neighborinéqgjés?g%?eigﬁ %%?gﬁ&%é@oﬁ&m%%&@dﬁﬁﬁéau% 21 B hbrAlevEL §¥BrEssion or
aggravatioh@f afy. iFflaimatoeotiinthae A0leYiCaIGESpBRSES dafilvatineef, isikBmnraronzcelts
(neutrophiligceesinprbdicrmenesyticolwnpbesytiskinie cellularsnaces. ete. [Q0S6ET be-ferm “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 amount” is the amount of a "Factor D antagonist" which is required to achieve a measurable

improvement in the state, e.g. pathology, of the target disease or condition, such as, for example, a
comnlement-acenciated evve conditinon TOOROTThe tarm "econtral ceniienceac" reafare tn DNA caAdliencrac



is operably linked to DNA for a polypeptide if it is expressed as a preprotein that participates in WO
2009/134711PCT/US2009/04178.5 the secretion of the polypeptide; a promoter or enhancer is
operably linked to a coding sequence if it affects the transcription of the sequence; or a ribosome
binding site i&*60&30R#TiHked to a coding sequence if it is positioned so a&¢3 EE MR F8hslation.
Generally, "operably linked" means that the DNA sequences being linked are contiguous, and, in the
case of a $ediexoi§))eddeincandghengearimtdacreadingipbd setilovievet anhartesdssdo not have to be
contiguousglidiking is accomplished by ligation at convenient restriction sites. If such sites do not exist,
the syntheﬂ 2o{#’gonucle tide %g’a%tors orgi\gke_rs are used in accordance with conventional practice.
[0061]"Str ée cy” of hyBHERAhon NG BT PPEER RABPANASHRE B vreble SiRfMuAPERIl in the art,
and genergdifpanarios thpifianirgcatieniziserideattapd r gratieiehtth (SEGHINY TeRiperature, and salt
concentratighat-aeneakdonger miehessesire hisher sampesaiuesdspsapsy agnoabng.gnhile

shorter pr n wer rature bridization generally depends on the ability of denatured
DNA to re%\%%?gaﬁv%%in ac%dm%%;"ﬁ”?eﬁgg @’tﬂ%&ﬁ& fsgi?ﬁft%e% séﬁ{)/}/rg R R 06 RRERSHSelting
temperatufeaTHSH(§FE TRBe §Pae Rpsiissisetichaimblogy betweding the<ppebend i ieytmitizeble
sequence régpiygheidhndalativatiaapst atgre at-aa Reivessh Arcd resyi-idelqws pat higher

relative temperatyres t ion.candifi stringent, while lower
temperatuﬂpe%eiﬁ‘gg g%#%#@dﬁ%r@]%ﬁ&%%%@pﬁgé%%ﬂ@%gﬁ@%@Wtﬁ? | a%%% reactions,
see AusuB¥{IBRY TSR PIPGIHEJRER NS ABL Biblddy: W idsniitedt esiEA O REBRHEN(SEQO5).
[0062]"Stringeot copditonsiiorshightsimgencrcenditions0as defingd bereiny@ecba idqntified by

those that; ignic strength.and high temperature for washing, for ex le 0.015 M
sodium ch"i‘g}iég%g(%}i@lx_és%%ﬁ% Q%@/oﬁ%’" %g iﬂ%ﬁ %%Fescl)r)l Q g%%”ﬁ?%%@; ?%%gn%%g)during
hybridizatiofP2eerRif Al such as formamide, for example, 50% (v/v) formamide with 0.1%
bovine sefoo2abumin/GiglteFicoide. i elyviryd pyralicenaBOm/hendignpnhe sghalehuder at pH
6.5 with 7 Wl [ di igraf , empl 0% formamide, 5x
S5 (0.7 N R O et Lo S S e Bl e R e S S
pyrophosphRan5et BRiRARRSoRRGH Winibseatand strrserersRavES0 ballnd uodeskinss, and
10% dextramesuifatecatré26hnith washésatrMBe 40ii2 KGLCH(&EhiD sdositeisesiumcitrate) and
50% formanpide.at 55C, followed by a high-stringency wash consisting of 0.1 x SSC containing EDTA
at 55C. [OOG%Moderate_ly stringent conditions” may be identified as described by Sambrook et al.,
Moleculari96Ring: A LAEOESR REHDEIPRER 3e6HREESACE ARG HMob et the ks chaia ffciude the
use of waskingrésidtioti-Baddnybfdiz atidn Genahion e¢i. gedempetadks ehdonigsitengsiyasd %SDS) less

stringent thaf [baseARCHBRHARAY @ nbis BRI DRRASIREY M Prigure 3. The HYR . .
2009/134711PC1711S20091041785 strln\gaent conditions is overnight incubation at 37 C in a solution

comprisin§®ISRFS AE AR A RIR s Eet: stPRRNIER PR (SIS dibkHndadner 8o mRissodium
phosphates¢p#ienidiomainBdinardtdsgviedioR art9ateXtidhregifategrand R rewgnsLadestatured sheared

sajtlllmon spermRNSE fpliowes bm,mhm(m:fi@r@d%%ﬁ@%@%@é@@ﬁcﬁ%@; Hﬂ@&&'ﬁi"eg atfti?ant
will reco u rature, jopic str ¢. as necessary to accommodate factors
such as %?ggéﬂmizsﬂjé ﬁ%%ﬁi‘e‘%%%(ée% “ﬁ’fﬁ?ﬁﬁ%@(’h‘% E’éﬁ%’i&t%éﬁ%é%l@%b?ﬁain of

antibodiedGentTs G th &R -Hat TR AthHerio nb@ Bse R fibieddom d s ified@xténsively in sequence
P R e s o
articular target However, the v ili eve stributed throu e variable domains o
gntibodiesE.){fllt[ﬂljérl goncen ?gfgqacfr? r?ﬁﬁébg!)%%%nﬁﬂ s%ﬁ%ﬁ%%ﬁ‘?ﬂ%‘?ﬂ%%%ﬁ ge 8?&6‘&1%?@%5?8& (CDRs)
also knowsl BePResdamdbiedes o hakdSiRElhbmsietrniigier bedensitbtiteihbayaoain variable
domains. Ehgnase. ighlycssenseivasparigns pvasiabiendemainsyasslies theframewask (FR). The
variable dgg; m%&q{%@ heavy and light chains each comprise four FR regions, largely a adopting a
13-sheet configuration, connected by three CDRs, which form loops connecting, and in some cases
forming pdfPef! the 13-dHeeed et Re 0D REG SBEREER AP hsldabiyeltiherinaogajiroximity by
the FR redtonsraadzedtinmthE<CORS Fromibe THbenthabi cesiiibrte taciadonmatiama thpdarget
binding it ofaniikadiesdins. RRALLaLY hRebieLeis: ticgglimryaqalppulin amino acid
o the lobu

residues is done accordin Immuno In amino acid residue numbering system of Kabat et

al., (Sequéﬁ%%%?ﬁﬁméﬁﬂ% BririRieReloglcaPRiteRAe P RIEI RPN BRIt drtieadih frstrdsda, Md.
1987), uniessatienvisinifdtitidectd DR T hateswolh Ry vagiale reghuR rEGvH "aerstdwin: when used
herein refers i sergienaer e aniibngy yarARIKEoRIItAIGE pedYBaEAPIEHR fequence
and/or form structurally defined loops. Generally, antibodies comprise six hypervariable regions; three
in the VH (H1, H2, H3), and three in the VL (L1, L%, L3). A number of hypervariable region delineations
are in use and are encompassed herein. The Kabat Complementarity Determining Regions (CDRS)
are based on sequence variability and are the most commonly used (Kabat et at, Sequences of
Proteins of Immunological Interest, 5th Ed. Public Health Service, National Institutes of Health,

Bethesda, MD. (1991)). Chothia refers.instead to the location of the structural loops (Chothia and Lesk
1 Mot Rinl 10A:-O0N1-017 (1027)Y The and nf the Chnothia CDR-H1 loon when niimbearead 1icina the



WO 2009/134711PCT/US2009/041785 AbM antibody modeling software. The "contact" hypervariable
regions are based on an analysis of the available complex crystal structures. The residues from each
of these hypervariable regions are noted below. LoopKabat AbM Chothia Contact - L1L24-L34
L24-134 L24¥94Y%33# 36 | 21.50-156 L50-L56 L50-L56 L46-L55 L3L89-L §F1/BER09P41785

{SEQ ID NO: 58), HVR1-HC (SEQ ID NO: 39 (GYTFTNYGMN)}, HVR2-HC (SEQ ID NO: 40
(WINTYTGETTYADDFKG)), HVR3-HC (SEQ 1D NO: 41 (EGGVNN)) and CH1 (SEQ ID NO:
598).

[0029] Figure 7 shows the nucleotide sequence (SEQ 1D NO: 60) of the light chain of
humanized anti-Factor D Fab 238-1. The nucleotide sequence encodes for the light 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 8 (SEQ ID NO: 61) is
bold and italicized.

[0030] Figure 8 shows the amino acid sequence (SEQ ID NO: 61) of the light chain for
humanized anti-Factor D Fab 238-1. The amino acid sequence lacks the N-terminus signal
sequence of the polypeptide encoded by SEQ ID NO: 60 shown in Figure 7. The HVR
sequences are bold and italicized. Variable regions are regions not underlined while first
constant domain CL1 is underlined. Framework (FR) regions and HVR regions are shown:
FR1-LC (SEQ ID NO: 48), FR2-LC (SEQ ID NO: 49), FR3-LC (SEQ ID NO: 50), FR4-L.C
{SEQ ID NO: 51), HVR1-LC (SEQ ID NO: 30 (ITSTDIDDDMNY)), HVR2-L.C (SEQ ID NO: 35
(GGNTLRP)), HVR3-LC {SEQ ID NO: 38 (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 1D NO: 63) is
bold and ialicized.

[0032] Figure 10 shows the amino acid sequence (SEQ ID NO: 63) of the heavy chain
for humanized anti-Factor D Fab 238-1. The amino acid sequence lacks the N-terminus
signal sequence of the polypeptide encoded by SEQ iD NO: 62 shown in Figure 9. The HVR
seqguences 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 ID NO: 64), FR2-HC (SEQ ID NO: 56), FR3-HC (SEQ ID NOC: 57), FR4-HC
{SEQ ID NO: 58), HVR1-HC (SEQ 1D NO: 38 (GYTFTNYGMN)), HVR2-HC (SEQ ID NO: 40
{(WINTYTGETTYADDFKG)), HVR3-HC (SEQ ID NO: 41 (EGGVNN)) and CH1 (SEQ ID NO:
59).

[0633] Figure 11 shows the hemolytic assay results, showing inhibition of the
alternative complement activity, for humanized anti-Factor D Fab clone #111 and humanized
anti-Factor D Fabs 238 and 238-1. 1C4 values are shown.

[0034] Figure 12 shows the hemolytic assay results, showing inhibition of the
alternative pathway (AF) complement activity, for humanized anti-Factor D Fab 238, at three
serum concentrations (9.7 nM, 16.2 nM and 26.5 nM) of Factor D. Table 3 shows the I1Cy,
(nM) and 1Cq (nM) values (values represent the average of three repeated experiments),



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

WO 2009/134711 PCT/US2005/0641785

corresponding to the three serum concentrations of Factor D. The antibody to target Factor D
molar ratios are also shown in Table 3.

[0035] 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 2 2.5 mg dose (assuming a half-life {f;,) of anti-Factor D Fab 238 = 11.5
days, based on interspecies scaling from the rabbit). A singie IVT injection of anti-Factor D
Fab 238 was estimated fo inhibit AP complement activation 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. Ths difference in
the concentration in the vitreous humor and retinal tissue is based upon an estimate of the
refinal tissue partition coefficient of 20%; in other words, 20% of the total drug administered to

the vitreous humor will have access fo the retinal tissue.

Detailed Description of the invention

I. Definitions

[00386] Terms used throughout this application are 1o 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 "substantially identical” with respect {o an antibody chain
polypeptide sequence may be construed as an antibody chain exhibiting at least 70%, or 80%,
or 90% or 95% sequence identity to the reference polypeptide sequence. The term with
respect to a nucleic acid sequence may be construed as a sequence of nucleotides exhibiting
at least about 85%, or 90%, or 85% ar 97% sequence identity to the reference nucleic acid
sequence.

[0038] The term "identity” or "homology” shall be construed to mean the percentage of
amino acid residues in the candidate sequence that are identical with the residue of a
corresponding sequence to which it is compared, after aligning the sequences and introducing
gaps, if necessary 10 achieve the maximum percent identity for the entire sequence, and not
considering any conservaiive substifutions as part of the sequence identity. Neithar 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 sequence analysis software.

[D039] The term "antibody” is used in the broadest sense, and specifically covers
monocional antibodies (inciuding full length monoclonal antibodies), polyclonal antibodies, and

multispecific antibodies (e.g., bispecific antibodies). Antibodies (Abs) and immunoglobulins
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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 Qa0 4dmain residues are numbered according to Kabat@t/HS2¥4{5#asr each of
these definitions. [0067]"Framework™ or "FR" residues are those variable domain residues other than
the hypervdgilsie mgiomoesidiesioy ©B R reskiuetuhe miardeéingibs[006RETdrei bednes ¢ainiaible domain
restdue nUSRRRShasHE| RRRLRLRTHBARIHBRSHAR AMRRINGRH BrtRRALs anfoaations thereof

refers to the numberin% system used for heavy chain variable domains or light chain variable domains

of the confPIPSH UremRalSHIeS 1Rk alaak &rapt weglichceNaie Rittibngiet ARtHTRIBER R RS rest, Sth
Ed. Publicareattiaicreien!dtativmal dhystifutésinf ¢ abtibl Bethesdaltdrb). (drBpdged)singothis numbering

system, thgagfualiiReas eming ArldReRMARGS MRav,qatainfewesor additional-aming acids.q
corresponding tg a shortenjn E or insertion into, a or CDR of the variable domain. For example, a
HARlB RN bl

heavy chafh" Xl P URRE A SRRB A It (rE_RIUB A E8fding to Kabat)

after residverBRlefieiraimer prseerst(veshdes (englard siduein 8Ris 8Risr and 82¢, etc according to Kabat)

after heavyhghejn FR feﬁﬁ%lﬁ?eﬂﬁﬁﬁ%@é}%%@@ﬁf&ﬂ%’é beeilWRs hay PR defterauieed fasa given
antibody b%e gclJl\%rr]gagpot at regions of h molo

A %/ a{j’f the se uence of the antibody with a "standard" Kabat
numbered'seguence. (00 & RASAL RORD&riRg 4yste rs%%ﬁéifaﬂﬁfM@H‘Bﬂﬁ‘SH*?é#e'}ﬁng to a
residue in tR&IRZAAYIENTNEARC AlGiR ORIl weuid irtsriereorithfdingrigitic chiarapebtiesiskreforl - 113 of

the heavy ebairlii6dg, dababeinelude eaupnesseftvrunmagisal Inatesicaidskd. Public Health WO
2009/134711PCT[1152009/(?4178%3 Service, Natignal Ingtit tes1 %f Hea]Lth hesda, Md. (1991),
eé?the nitbogy will 15. a\c?é

expressly Pr?é‘SFBBer‘S sd herein. eisl're eor%%g)é?. numbering %%fé'r%d BHT Xi.‘sa}g generally

used whe¥3&d¥ing46! Qrasiodviasrelfminne flobeirrwaane tledirand nerahereigiakly@ers the EU index
reported inHéAlgaLEbaleRINDr &) g edaesumMEsNStEe damaknel FeRGHGEalT is-_RRXXisately
residues 216- ing) of the heav. in). The "EU index as.jn Kabat" refers to the
residue nﬁ"}n é%g%ﬁ?%%g[ﬁg%gn X Ob éf?g?lﬁyggg‘y.lﬁn%%g %%3?83 grfh%rr?zé"stg ﬁ8We? e ¥dhces to
residue nuphiSsF&RRYERIfABIE D A AIPRETRIstIsoRRBd iR HETe Sia 0@ M Rk aiseakitbat

numberingsisystetin Uslgse statiisbofhatwize feraiiveieie Ree withirasichsbmamais Bindesgonstant
domain of ,antibodi i : ' ' see United Stat
omain of atinadiesmeacs (e MEBPEHOR.LY NS BOH IR égl[%g;)g%geme@fﬁg@h niied States

Provisional Application No. 60/640,323, Figures for EU numbering s used here

"polypeptifl8WFeFEr sgairsr anfPrrpaptibe sRarpiceideral g RiBFEsan €8 ut ten amino acids. In one
example, f8843dlypeptide issadrharaimébat-protairt; @xardpleshobwhielzincindefbadionicand fragments

and/or varj eI eTe t tide, | I ' antibody
fragment tﬁ@?fiﬁeﬁ% @Et%gﬂm%cﬁ;% r[ﬁ eg rl%h ?@%%?h%ﬁﬂ@%ﬁtéﬁQf)%%)%ﬁm%g?egg%@\?vhich

include Faf> R 152°%nd F, fragments; diabodies, linear antibodies; single-chain antibody
molecules{i@Ad} multispébiitcantibadefdsmeetifrensiattibedeytdragive stsi(ergeamtigenidnnding

fragment).£actor D polypeptides.

[0043] A "native sequence” Factor D, is a polypeptide having the same amino acid
sequence as a Factor D polypeptide derived from nature, regardless of its mode of
preparation. Thus, native sequence Factor D can be isolated from nature or can be produced
by recombinant and/or synthetic means. In addition to a mature Factor D protein, such as a
mature human Factor D protein (NM_001928), the term “native sequence Factor D,
specifically encompasses naturally-occurring precursor forms of Factor D (e.g., an inactive
preprotein, which is proteolytically cleaved to produce the active form), naturally-occurring
variant forms (e.g., alternatively spliced forms) and naturalily-occurring alleiic variants of Factor
D, as well as structural conformational variants of Factor D molecules having the same amino
acid sequence as a Factor D polypeptide derived from nature. Factor D polypeptides of non-
human animals, including higher primates and non-human mammals, are specifically included
within this definition.
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[0071]A "variant” or "amino acid sequence variant" of a starting polypeptide is a polypeptide that
comprises an amino acid sequence different from that of the starting polypeptide. Generally, a variant
will possess at least 80% sequence identity, preferably at least 90% sequence identity, more
preferably at Yea3#85W Bdquence identity, and most preferably at least 9896 FaF¥NEd itRntity with the
native polypeptide. Percentage sequence identity is determined for example, by the Fitch et al., Proc.
Natl. Acadi08¢#]USA, 8(FaLR820 1aBian(it 3883 nversiantobtifactgdiithboydesittibed hipfileedeman et al.,

J. Mot Biok 4y é‘r3reé§[3a@&¥%@ft§m!&9%@@ LQ%é&%@%@ﬁﬁt;‘z‘)tﬁ’@%%ﬂ\f&rs@!ﬁ?&!ﬁ%”% Nagpalogy.
Amino acid sequence variants of a polypeptide may be prepared béslntro ucing ap@rosnate nucleotide

changes iMYBREAdEN BHh Pth o KRG8 ILe 5% p%‘ﬁﬂﬂ% 5%%% PSlYERRIgEa gé&ifor
example, deiditioniy, fedtactand/eaimserii havatat Eeciarbsub8iittions oécie selnesewiiientihe @mino acid
sequence RELGRANYBERLIYSiAL IR e RRYLCRRRITANPBOEISISHAN: mrgme%&e@&&@%&n s

made to arrive at the final construct, provided that t e final construct @ﬁ ssesses the desired

characterid{RUDPIE 2HGRY a%?&f&%&&%%%%%ﬁ%%%w Yrf81atii5as1 BPoLLeELsagtipercid
polypeptidesmistcasieningingt theshahtoé Pdvopusitionad ghresymtieniiitestiietmalsrfohgearerating

amino acmj,,s@qy%@e,é@f@gés(mnp@bﬂ@@gldes are described in U.S. Pat. No. 5,534,615, expressly
mcorporatﬁ% rein by[ ferenc Er example. WO 2009/134711PCT/US200 /041785}‘[@&7?
Ia n amino

‘antibody ¢ or "moEHEL At BAP o %dstc‘oﬁ'%%{]%ﬁ%%&syls'ﬁﬁj% 8% thaResHIp

acid sequeénteidtisterridcsminitacatdidetsteatinenantingdye ideelicn witieibe anire efitheeaihinniacid
residues 05tbeesafémraaﬁb@yseaweqeee@ﬁ@pdiﬁ'@-%@ﬁ{@@éb{;@ﬁ@medwaamdvﬁyaegwﬁss at
least 80% se%uence denth ferably at least 90% sequence tit r@:retprefer at least 95%
sequence |3enﬁy, and oS pre erarB]ay TSP 5@5} SEHUENER itk 'l Re SEHHT ﬁ’%dy.

Percentagecsegiiyelice fubplitytinheicaernafeal f@?%)@mﬁe?%ydml%tchﬁ&fﬁﬂ@ﬂriﬁ Mﬂpm@f Sci.
USA, 80: M&@ P8h yeisioachf Hagwrlgesitbenieserardhyibleadiemnaid el abyd MataBiol., 48:

443-453 (Jv%,m @fter fﬁh%n ing tnF g8 rc1m,e,[nces fthe st rllt(l:rllm\g a}/rég‘bﬁ]dy and tt{1e caﬂwldate aﬂtlbody

variant to prowde of maximum homo ogy dentit y P simi y Wi rggrf)qe)ctefo the parenlf sequenced is
defined hefeids BlepéréeftaGd ¥ ManpigriduaRilAR)inehwarandidese vidliad Setjgeritsanat are
identical (icztsaime m@gitieher ;ﬁmﬂwé‘r@fcﬁnﬂ@@saﬁi@ egigichierantithmgame giedmbaseday common
side-chain, RS REEIT RS BRIRE! A1 ﬁnt'%%gw%?qwssﬁ Rrelgniag e seshighces and

introducin gaps, if necessary, leve t e maximum-percent se nce |dent|t acid

sequence YaARRECOERIRN IR FRlgHRes epiaika ) RrieemseaRpIepriste ?M%‘léi)ﬁd%’@ﬁ%’nges into
DNA encoslngethves sstithad Y0 @ yepeptideisynthyesith Syshriicariants ineledesfperyanpepdelations
from, and/gédgéﬁggqg@ ﬁm%g%s%%ﬁﬂt%ws 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 constffétd browded tﬁ%@ﬂ%éﬁh&?‘ésﬁﬁﬁ&?m@%@@ﬁé Feditietratherrisialstd amino acid
changes atsoletéiveslierapostivarstationatpliogessadeniithbvaititbedychutidsasrchaeigirgdhe number or
position ofrghepSViaan A esqMaticdrdos AR Il Gamiady.seHRRER NG UARLS phanbgies are

similar to those for gggeratl%gJ amino acid sequence variants of polypeptides descrlbed in U’S. Pat.

No. 5,534, B SNEYS TP SERET HERMANGS IRBHEN R 9P e AR RSP e ARG ted” variant
of a polyp@ptmﬁeﬂmemg lecid sepadype pdiidiiyhendia exidicvedioraispanagmnbdNaer withr) tiesidie(s) of

the orlgmahn@a/&@naaemv@eh@ﬁ%%ﬁ@ﬁ%@é&@%@&é%ﬁﬁs@m& e peyirabaryide side chain
has been res K t%kg %verall idic char cte Deamlelﬁgtlon may be revented by
convertlng ar8 AW ertamihe ( %Sreéh@ ﬁ.ﬁ% G SFKRIZ) B 8BPIR R %r Ser)
(Amphlett, s:@raet%ersnn“amaser@'te@ﬁg@m@rumi@deeey)ammméeﬁﬁﬂzedfcmamemafmpolypept|de
molecule igjgiakypeptidevDreieigIeRe:RE m@memm@e&%weme@)eau&y@mw R TrP)
reS|due(s) of thi(‘%1 gngenaeyvgq i%/&)leqtldeepsaveu(taJre((:aen ané@rt fd S Ifgne or sulf X|de gh the sulfur of
methioniné. on may be pre At b convertlng methionin 5891“8 Rié (%Wﬁ e (L or Leu) or
isoleucine S(ﬂ?%felfl'é? (ﬂﬁ‘ﬁ}ﬂbﬂ‘é‘ﬂ acpoetoal OfPHafﬂﬁ‘f»‘F BRSteRNNgolh oY1 DSEnYeBYR Wﬁwﬁwﬁrdﬁ}mtamate"
variant of shnpelyp@ptide molecule is a polypeptide wherein one or more glutamine (Q or GIn)

residues(izoga e origi g* pg&(ﬁggﬂﬁj‘e Q%v&%ere\r& cod?vertaeguc\ﬁ\é% 20 9/1%ggi%]tEQT/léS%% 3/041785 to

pyroglutamate which occurs w utamine residues, for examp ermlnal utamine reS|dues

spontaneo%@;ﬁ%%’f?i@qggmt‘?ﬁ&ﬁ%é@%&@fw&ﬁﬁﬁﬁm@%%@ww{hy ipePtevEnted by
convertingagHstcaniaan thenain}iresidieds)He glukamade. (Ao Gl d AnepideitiGnat alie Rhar.

Blotechinoly Sl (P H] PIhRAAITY amiPAduliRgMentideiiiade adhemianaaice ul-lendtd
antibody, generally the target binding or variable region. Examples of antibody fragments include Fab,
Fab', F(alti)2 and Fy fragments. The phrase "functional fragment or analog" of an antibody is a

: 9 : i T & : i
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 Fy, F(ab) and F(ab’)2 fragments. An "Fy"
franment ic the minimiim antibody, fracoment which containe a comnlete taraet recoanitinn and bindina



cleavage of the disulfide bond at the hinge cysteines of the F(ab1)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 fraghh@rAtEeGaEices (for example, polypeptides of the invention)PEF HEWEEHBACIds that
encode these sequences, the sequences being different in the combination of variant amino acids that
are introdutegirroatsedstisgyabed s dtordingitadermeihdd s ot thdsinirentiona[08IE9]) The term

“monoclonghppitogy' et BRISHL iR Lo aDIRORY RitalRa ERTR LopHiAtaN PEsbstantially
homogenepus aﬁtlbodles, i.e., the |nd|\égg[%l antibodies compn&r;llgﬁ%]?%(rnﬁulatlon are identical except
0

for possible Hat AR b EXPF RS FeRSE SRR FRUSPOL BrEsh 17 YHlRiS 2R MSsSHSI
antibodiesaireahitihiynspesididotalion diierend drow O 2009A134T ¢dIRCT/US2009/041785 against a single

targetic sitgokgythermopg, iddtaalrast iR CopsRppngs lysianall-aribadwisaasatians wiich typically
include differgnt ?ntiQomeF, diéecﬁ;d d;é%jl'nst differ{gpt det{eiminants geé)itgﬁjes), each manoclonal
antibody i€ diré&ed againstasingle FFRRLHE D e targeh OffF SQ0IADI 80 tHERp 8t ficity,
monoclonaletibieaids whichdaadigedsssatiatethsytraag sk yotressi dobifatie Bybriddna culture,
unqgn;amim%n@y% Eléiﬁlthf?{ iﬁa?t@a@glﬁa@%ngﬁi@gtm@@mﬁrdimw&@@i&iﬁ@i%%tﬁ’é_km%r_@maﬁgﬁf of the
antibody ing obtained from a substantially homogengo ation of antibodies, and is not to
be constrﬂ%ﬁ %’é’gé’éﬁf?ﬁ'}” 6?0“’ ﬁ%%('?ﬁso?(tjﬁg ‘gn%/ﬁ?%f((fyqbgﬁ 3%? Lp%r%%% aP?‘r‘Yé’t?%@?' Fore Efriﬁmle, the

monoclonakakifoRsifesasicuiss thareiere piedistibawaisrdromalems sseinscfisin asithaeleritipsily libraries
using the wethispewstiaehaigueseilhe-pasirt napnaenar ankbodiasdeheusretincacersanse with the

present inn ' 1 . he hyhridoma method first describe Kphler and Milstein,

Nature 25%,682%%% %?%?r%g%ﬁi rﬁrﬁggig%m yé%%??n%?ﬁ%%?%%’tﬁod@.Cfgagﬁbyﬁﬁmg%{ & forms of

non-humah@%. ) fanestents %%ﬁf%‘l‘éﬁ@%ﬁﬁﬂ@%@l@bﬁWfﬁﬁmﬁ%l%aﬁﬁn&i%@br

fragmentsftbﬁfe@%@umﬁéi EalisFab, Fab', F(abl)2 or ot’her.target-binding. subsequences of antibodies)

which confaipdinimal seqgnse-ARINAL RN HIRMJEITIAAOBHIN, &n gansig!, the humanized
all of at | and typica e do

antibody will comprise substantially  at least one, and typically two, varia r}gains, in which all
or substarfiaifF4R 81aHe ©eav'rjibrdadeagirrkiRgtRasE bt & A RORItReIARRBEBOUlN and all or
substantiad@daﬂirm theEERertrgionth arégthas@ brbaagiuaha@mtmmﬂfmgiobwmagenw&u&mquenc_e. The

numanized ailRqd ey, alspehimpBsmAldaRs! a-aaipba) iR RSP GeRRIANL region (o),

typically that of a human immunoglgbulin template chosen. [0081]The terms

culture” inCRABIIOJEHF O I ST dRGeEa HeR AP AR Ay HIRPREPIRE SFaelsar/sa¥Rtical in DNA
content, dtretoidelibérstord? araldyrertentbiruthtionsalVangahltopkoge pyrtady hafudhenikdting function or
biological peapeHingaRscERRNRthierindgs Ateinaly tranriosmed Gells Me By drealiae phost cells”

used in the present inventior%\ ﬁener lly are prokaryotic or eukaryotic hosts. [%JOSZ]The term "vector"
|

means a DRAGSHE LIS ERH A R fRher Ot i2Y6 58Pd9 linked to a suitable control
sequence [04pBble of effedting!thwlespirédsidalivbtheeiaAtdnhavsuitabidehoist. Seight deitvobseguences

include a pMmetetia-efieabiransariptiansameptional operator sequence to control such transcription,
a sequen oding syjtable mRNA ribospme binding_ sites, and sequences which control the
terminatiocﬁﬁ?anscriptﬁ}c\)%'\é%d) Ergﬁéwa{yio?{. JPWZ"%@& i’%’/ We%éepqgg o' l?a?éoé Barticle, or simply a
potential geaaritishehe oseent ivstiinnddtheteiivtinasiesektettraielyor mlly inbilibate and function

independesidiy@tihechast enMeDoIGRa:BraReer i sangRs Igarale dadbemsnampilsglf. In the

present specification, "plasmid” and "vector" are sometimes used interghan ea?/lé/ as, the plasmid is
the most CoPaL I ROULTa B e Rl Stk e M PR B ctr D

2009/134 EB$pested dizeasyou tyadtiprl sdehAscfro Mrarmopms siveererstveRichigied evequivalent function

as and whighdiien orhecemey kaows derthainst P0B3IThe waidh lahie] invhany sedihgerisuiefers to a
detectable,gompoul r.sompasition which can be conjugated. directly or indjrectly to a molecule or
protein, e.a., an ant%%y%%hgﬁaggéﬁsrﬁgﬁ ge?? éadsgtasgta ele.c .,'?ﬁl %Psno?féeelg eer%a%‘feﬂuorescent

labels) or, FAENEESSBRRIPREE REHMGE fsHetinnay eing R slevrehacia fepddioArdluaanisitiete

compoundr@tcomposition which is detectable.
[0052] The term “complement-associated disorder” is used in the broadest sense and
includes disorders associated with excessive or uncontrolied complement activation. They
include complement activation during cardiopulmonary bypass operations; complement

activation due to ischemia-reperfusion following acute myocardial infarction, aneurysm, sircke,
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[0084]As used herein, "solid phase" means a non-aqueous matrix to which the antibody of the present
invention can adhere. Example of solid phases encompassed herein include those formed partially or
entirely of glass e.g. controlled pore glass), polysaccharides (e.g., agarose), polyacrylamides,
polystyrene, BSh1%4idéhol and silicones. In certain embodiments, depdifdift e Bntext, the
solid phase can comprise the well of an assay plate; in others it is a purification column (e.g. an affinity
chromatodraphyragieram)c{0085]) Phagerdisplaytdsrafséaten igye ayantivaihoeriariegolyipeptides are

displayed @aHuaianPsaeins i atiearlyaseation. At soBRiate LA EBR S TACS N0k Ed ,
filamentous phaggﬁpartlcles. A utility of gaﬁje display lies in the fact that Iar%e_llbrarles of randomized

protein vaf&Ats CaA BS WARIAN B B¥H SRR LG TG T6F FRGERG Rrsle fhdgbts $9R%t antigen
with high affiriitsesDisyitey Bifipsstivedindproteindibysise srarmtedie Haxheevaisedtfonacreening
millions of Helypeptides i anassyilh skreilisiPiRding aReHigR Bl aISAERNRES g methods
have been used for digplaying small r niﬁ%e@tl es a%g sma{l L%rg})tem_s throu h”fusmns to either
gene Il orGEREAIFof REMEHESLTBARE & EHL M aL BWFER (1B 27 CaR SR SRk Biol
3:355-362indnekfeferchice Saliegt therdvmercarativgraain cphitase Hisives/lcagproteisoinpeptisle library is
fused to ageammLAE AiPaIOBREIE Rl EXPIRSSSthahiansiRValsJniBe PRsaacaaMisidype gene
I protein sq, it piage particles display, ane oo lone of e fusion preteins, vy effects are
reduced rélative to po yvafen phage so tha Ror Ing is on the PEEIEGARLIMSIE I?gaa%d affinity, and
phagemidazserirpiea raiideanspn iesssiionty EIRlemahativaion Balsmasseriatay it @) Methods: A
Eompan:oam@d\é@}émdls n @Eﬁ%@%ﬁ@&%@@é&r@@f&%ﬁé‘m Yty @rmfaﬁa%idétﬁ@taﬁhavingha
acterial origi replication, e.9.. ¢l El. an opy. o intergenic,reqgion of a bacteriophage. The
nagenia R, e R B R PR G SR e
lambdoid BaEIRABISAEGEORhe pId3iRREhiNdas disRarsrdligtepiatainds stbetaite FRaHA RRjnahtibiotic
resistancev&e gragnson i CRAD T caeddntediasridaciass cani betipsopagaiediasaplasmids. When cells
harboring these VeCtOfSraEeté?ﬁ?"&%ﬁq?a%@nff‘-'!ags%%?a%e?;en%%séa(é{i%Frt_'%eugé‘aqh‘%@Br8£<§’é%"f‘9,8n88r“c'es'

the mode of replication of the plasmid changes to rolling circle replication to generate copies of one
strand of tRRAIIEUARS BNNGFRIPteRa g pA @%Hﬁ&@&@ﬁ‘é’b’ﬁ%@@w&?ﬁﬁﬁﬁﬁﬁ‘ﬁqf’i‘félﬁﬁ)us or
nor_l-infectmﬁnnlab@'&i p!mtkttlmaﬂ_dsawﬁwammdem M&Qﬁ@%@%&@rﬂ%WOM?SS phagemids
which coniain dhade SORbRIRLAILAENERTRIMSMIBRISALIRKS IR & REIEIRIRAAUB Ry Peptide

gene as a gene fusjon such that the heterologous polypeptide is displayed on the surtace of the phage
particle. [ RINRAATIEE TR gidr BDRTTRES &h %TW@%&%H%H%@\W@PBiW?}mm that of

another Finchglon by \antieaf{atleastdeties"aodingudstdantulficattandids heceasdddmmdofreferably, the
variant Fc ragignfiarialdepstionsaiaasaaichas PSiution FOpARAES i b Malve-ssgience Fc region or

to the Fc region of a parent olg@)eptide, e.ﬁ?from about one to about ten amino acid substitutions, and

preferably FrOR SR ETE B S TR/ & ARSIy 55 BAY HPE SR IO B o R E®P#&E region or in
the Fc regidrief theepagehisipolippeptide! Teeeyari@atta Regionl VierelvcolilbiprefeRAEN. possegs at least
agﬁme&t)iod/?é and &%ﬁ?ﬂiﬁhiﬂ%ﬁ%@;ﬁ? ast ab%fe%ﬁ(%g %rﬁ%%gre%mﬁga itgﬁﬂﬁgir%&%f@es rBaét)i%ﬁé‘gt least

B out S5O e e RSP S RO M R 08 St i FIG,
23 of WO Gu4oTmedietindiy 4R aagiseosmiieaicerhiviiain gBilsRedaiyin (e @ove N A allotypes);
native sequepesiBLRBaNaERZZ6HAOICRVYRAND SERUENS R thiPaiRy 96 Rt HegiIR: AR Ralive sequence

human Igca\dlfelii% n?rc';iagp l%e\#vell as at%ral% é)ctglufrp'%l\g%variantsi élﬁgerﬁof. Native Sfﬁu%n e murine Fc
regions are Shéwn'in FICT2TRGPWE 05142075 [ §]i¥:&n§r ﬁg o RhgShveR ion, alt&Fe" FcRn
binding affffhfisseneIRpIEAPHIsAERRRY eMHamRISE Bf tditTTgige d FRIP ISy Coctvigynedmpared to a
parent polypeiiedsyie cRdiipe pidieis AP rsgRRiive seguirRnstoh cARDIDMINGREL|@Mple, the

antibody wj ered EcRn hindi ffinity has increased binding to FcRn at .0 and/or decreased
Pimcimg 1o B B R e B Bl o o omct one
FcR with DEREPediHm AR B PalelRsofppeladecdvs JaisaRtoIeP" dRepPaeaactrearta Binding"” to
an FcR, bitlaaddedgnDrie. & o mits wesgeagiltiydianca aupeerepalypapiec N vesraskwdich binds
an FcR wit{}s: ity than ide, is,.ong Which hind cR wj tantially
better binoﬁﬁ a iﬁ?ﬁgﬁa@néfég? "a%ﬁ%n%h%ﬁéﬁ%éﬁ%@:%ﬁﬂ@?b%%ﬁﬂé@%@% parent
polypeptidé Hathe Birdihg 2o Uts: d8eivihRy fareaimdnierrediaimnprs AP gy iR/ ¥gRant with
improved EafRilEnddngsaffinitys mahat spiaysfeo geadraphit. Abddilg toaairaiidOthéaddecepgofremd/about 1.2
fold to ab%tﬁ,%ﬁplemwgmﬁawa%&ﬁ piding AHiniY compae e BASER RBIVPSRIgR, Where
FcR binding affinity is determined. [0089]An "amino acid modification” refers to a change in the amino
acid sequence of a predetermined amino acid seqyence. Exemplary modifications include an amino
acid substitution, insertion and/or deletion. One example of an amino acid modification 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 least one amino WO
2009/134711PC T/ US2009/041785



acid residues adjacent the specified residue. By insertion "adjacent" a specified residue is meant
insertion within one to two residues thereof. The insertion may be N-terminal or C-terminal to the
specified residue.é0091 An "amino acid substitution” refers to the replacement of at least one existing
amino acid r&&HHE% 4 Pledetermined amino acid sequence with another*GifférEfit*fabigtement"
amino acid residue. The replacement residue or residues may be "naturally occurring amino acid
residues" (hey,berrroeied kyahegierotieydonl &) thadhseléx tedarin the ppopipednsiistingrofnalanine (ala);

?(rsclzir)uineI (/é;&}hg?peéﬁ%%éﬁﬁﬁgsm Iati@y_@qgri@%%?b;sqxﬁﬁ%ﬁ%ay@Mtgmmsn%%w&am)acid
u), glycine , nistaine IS); I1ISOleucinge (lie), lieycin . ysine S);, metnionine el),
nony I ETES BTGt 1 SEP e A BT A, By BRB R TG Toy): anc
valine (Vadswalsiistisrconidiions siehfdvie fericitarasigvescuaiizgiamifdidbid residues is also
en%omp%qaagaﬂpg the defiritigne "d of wrwlaanaiea/@fediersy&%m %@Mﬁ&ﬁ@ﬂm&ﬁﬁ@%ﬂg&ﬁ@yrﬁq&@r{ingdambino
acid residue" refers to a residue, other than those naturally occurring amino acid.resjdueg listed above,
hich s aBRORERA S SR A RREPARIG SR AvATE 1ok S ORNRS AR P amptes of
non-naturdigrasiiigiiepinaniceae ierpebithids MdlrYemaeutRRs UThitRTseribvegthel trraimedrine and
other aming-reis tRslHP-aaRNBVES Sitehdas d00sa deswiead Whichmmariebaler MeshdEnzym, 202:
301-336 (1991)..To generate s non-naturally occurring amino acid residues, the procedures of
Noren et a1 G 3 SR e T 60e) i ny Srar oG Ban s S R roceciures
involve chBhBaR) BERRITREPANSER R SSBPARRIA QUifHe iFHBHIAARIPANG D CEURNAG" dRRiASREE residue
followed by dnevilrecghseriptionanct baosiativieabtieRiyénti0eR]Anibamisceasidngaertan refers to
the incorp%rf%t'lgrq aﬂg%t Aggg,ttso %%r&%ga %iﬁj[i' QR predetermined amino acid sequence. While the

i S Bft.

insertion will usually consist of the insertion of’one or two amino acid residues, the present application
contemplafé&frger "pepfd@FHM Y 2 SigEaRe HHighast ApYUPHINSa tBsspeatef Y8 cevdictp to about
ten a}minoiamldjeeﬂtduesnammmMedfmagjdﬁ@(s)dm&y~beimmuﬂnaﬁ)pgmurrmgsdmoasb@,anitmﬂg occurring
as disclosgighyeaRBAalA iARinpaRsit delFbiTIR AR TEsaRuBhAb hisRsl pne amino acid

residue from a predetermined amino acid sequénce. Il. Detailed Description [0094]|The invention

herein proVYBREHIGSEES 2 ARLEBHREIHEIaniRy QT ERC P B RNy FRIEP SR VaRIRAtSiRRreof, and
fragmentsitivstesh(e. gitanbig eorbid dingtivaigmentsighbefibfoelthegeeve nfioyicaa dreadthent of
complemegyassRciatadoncingmitaeing sysRauiipasdal ain ceorllipns-apasipgases the

pathology of whic olves complement, including the classical and the alternative pathways, and in
particular (I HRERATRICSSRAN Ry " e 90 ol §)13RTPABETHT SHBHSRU IS S8 WBlement), such as,
for examplepmagidaly tiebendiativie dideasepastrielas all stages of age-related macular degeneration

(AMD), inglging dry anehwel-tnonsgrHslabyeRRc e alive) foEmpasinRlicidatneguaspularization
(CNV), uveitis, di betlcgand o[@er |§Chegn|arﬁ§1ated rgﬂqrhogathles, endo hthalm(l{[/lfs, and ,othFr intraocular
neovascuIg'ramg}é‘]zé%}J ten's 8‘1’%\ TRt TIPS , bﬁ?ﬂ?ﬁ@@fc d Bf)l%{' &ﬁml—%%?-ﬁ’indau
disease, histo phessrssis of pREasiealCeymindl Redtin alovehatBc slogtopalC Ry res méal In one

neovasculgrizatipreandralinaMRAYascHarzaliaN, QRgaaroup of complement-associated eye
conditions,] des age;relate acular degeneration (AMD), includi n-exudative (e.g.
nermedidlDay AMD a8 IR LRSI P Ao Lo (R PR G RGO
neovasculBfEees 5iTiaNgoAMDotHHIenc 2atsopaenytivd RYreNgBRIRN AIARISOEIRT- uveitis. In one
example, goragiement-aprecinietayetRBtiiaRsRtasMrRMUMBLAN-AMBaJBranarRigsnRIe,

complement-associated eve condition is geographic atrophy. In one example, complement-associated
eye ConditIE TS B et Haas ot IR o R el SEE
degeneratidididiseasmeirerdifien ssdnasdatmgralisae ePnrsersiresadaldssteredsion individuals
over the ag®sd160. TworheprsofAMIDI exiglemazextatty o d v anshexsaibse{wesy AD. The dry, or
nonexudatj m.involv. i ic ch ' etj i ifhelium (RPE)
ndenying LR e B R e BT
nonexudafif8URIAESCEA BrB GHIEE!fofoh B AlaEY Bleax i SHE PIBrINCHI& N B IR AR IPEMIRIMASI blood
vessels caliestathoseidehne osasaulassmembirairtess(ENKMs)ydev et ardenthetoatifiagleak fluid and
blood, andp%mg%[ypgg,gﬁgn@%m%gggm%gg%é'ps_and under the retina. Nonexudative AMD,

S .

which is usually a precursor of exudative AMD, is more common. The presentation of nonexudative
AMD varid§2A%hd drusdh €0k FHdda PR EuGh e Ll geehBpigHariahpRE S be
present. Ceithpieotetreomipauehisarence pbsitexkomith® RP Breadie seipidamtsecetog) tradenstituents
of drusen.id osIEMNIEREABHRAGERS W@@é@?z{%O@:@JFEfé@é&“ég@%ﬁﬁ&ﬂ%@%&%ﬂpduwon
and use of humanized anti-Factor D antibodies, and fragments thereof. Exemplary methods for
generating antibodies are described in more detail in the following sections. [0097]Methods for
humanizing non-human antibodies are well known in the art. Generally, a humanized antibody has one
or more amino acid residues introduced into it from a source which is non-human. These non-human
amino acid residues are often referred to as "import" residues, which are typically taken from an

"import" variable domain. Humanization can be essentially performed following the method of Winter
and co-wonrlkare I Tnneac at al NAatiire 221-KE22_E25 (102RY Riechmann at al Nlatiira Q29292297



WO 2009/134711PCT/US2009/041785 are chimeric antibodies (U.S. Patent No. 4,816,567), wherein
substantially less than an intact human variable domain has been substituted by the corresponding
sequence from a nonhuman species. In practice, humanized antibodies are typically human antibodies
in which som&eperedidlies and possibly some FR residues are substituferBisrensigieisssfrom
analogous sites in rodent antibodies. [0098]The choice of human variable domains, both light and
heavy, to hiesuseebipmukingptigp bpsanizedrdtibedies Az inspBabnsianses ebgpgrtant to reduce

R S B e e R S G R o

human therapeutlc use. Reduction or e |m|nat|on 0 response Is gener e’ant aspect

of clinical dBSRApHENTIBS §8ﬂ5ﬁl’é€ir‘fér§p@ﬂ?@8§‘éﬁ?@@@éaﬁiﬁi%ﬁﬁﬁ@ﬂe%ﬂe@'b&aﬂ Cancer Inst.

(1988), 80:0paraBbffked!t mbafsansplaniatiosdl286s4kind Ansraetoatiglouk, lsAm imnele (1985),

135:1530; I r I o) il | l:_|.9 3),.62:988;
See's ket e%o%%%c{%r%qrrgsom Shd TPRBiY 8115%" bR g%%?ag%é o zgr

Hakimi et aI J. Immunol 352; Reichman Nature unghans et

al., Cance @’8§°@%§®3t'%‘1§19 “'ﬂ%}l‘é@@ﬁﬁ@&“ﬁ@?@lﬁyfﬁ@*iﬁ@éﬁﬁ@ﬁ"ﬁﬂﬁﬂﬁ@tﬁﬁ%bﬁf% tHat are
human|ze@mtmaid-mt\mmﬁmnmnstmd@adwmhmmm;ﬁdrs\tﬁnim@rﬁlm antibodies can

further be ghtaingd-LUsiRg Cr&;,{;gpﬁmtgggggénown in the art, some of which are further described
below. Ac gng to the so-called "best-fit" method, the sequence of the variable domain of a rodent

antibody i | uened ag3AReENGYe RfiFYRistizAT st isTeatlateiBIR By 88§ %ences. The
human V dudiresiry skitj ire freeavhick g;anhusasistartleanmﬂcﬁﬂezammrbmddmndm @wpuh tretiaLiongin,

frameworky2ging &Rendthie %;@pgap&%%art%num 764 3HBOAY: S5US GLifd- nignlpmunol.
151:2296 §19932 Chothia et al., BIO| 19 901 1987)). Another method uses a particular

frameworkKTEgRA! H'eersvg'dpﬁpo‘?'ﬁrtﬂ@% %bS’F a’l‘f’%m‘%?f HHBYGIHEST a particular
subgroup bihjHizatidrezrneaHxidspar s Qarthe aamm@mmwdb@med feamgewkrdiledifferent humanized

antibodiescépaitar&italy &msl\éaél p&@eﬂr iR Hﬁ%ﬁ%&%&%@#&%}r R&@eﬁr@ eh%%ramﬁw'

151:2623 (1 93 009 Fo no acid nce an antibody as described herein
can serveFa% aer[tln ar{e(rf '§%quen ?g]b GV g%@éi?r Sﬁﬂé?ﬁ’gﬂ?&ﬁ % 5HRECRyBErvariable

sequence@ﬂ%’é@é@!@@ﬂﬁéﬁﬁé\ﬂ@ﬁk@éb@@@@@ﬁﬁ&ﬂﬂciﬁa srastitigitippewsdhiaiiigseestive is linked is
referred tq@ap@i@taﬁeawanee@ﬁ@rt@ma@értﬁ@r@meﬁl@o\m@nm(ﬁemeémume isageworks may be

from, ord uman.im ) (? (the V andfor VH egions thereof the acceptor
human fra%rrér%\%%ig%fe Q gnrc?r:ﬁ) ' g% d g?ﬁ,% ?r%q%an exﬁgﬂaégﬂsoéﬁéﬂ§?r C%efvgtig') ‘Zau%hce as such
framework§ #4985 &eR %F@r‘r’féﬁ‘rﬁfra’re@w PEVEGSeRH A1 MolaeanBinieag dieityriietsoienas patients. An
"acceptor hubiiginefeamessyrk” for the purposes herein is a framework comprising the amino acid

sequence @hgyyL or VHAABENQHS dfEhe M AbHaR mHedo g amewatk. apiiem &

human consensus fram An acceptor an erived from” a human |mr¥|unoglobulln
frameworK4 HURH LY thoes §"(ﬁ§9(/11)ﬁﬂ7*1QP@VY/@S‘QW@W@W%W@W&%W%R1ﬁ@a{Péomprlse the
same amiegaagitt Sty ferc thereofiodiatagoaeipindiier existiig wmsrmraraaldcﬁmymremnges Where

pre- exrstrr\g)a@?g)@ﬁbcﬂog%ﬂg %ﬁ{,ed%%e)rg d%%f@];a%l%g@é{ne%%t ﬁ%ﬁ&?n%e \?EF rah BA{ or less, or 3

or less pre-exi anges are present acceptor human

amino acl
frameworofs ?dé/m%%[mﬁ'%@adﬂﬂb%} tﬁ‘é“VﬂSﬁ(}rﬁh‘ﬂQHﬁ’Fﬁlﬁ%gfrdﬁﬁﬂ’fHOfﬂaﬁwework sequence or human
consensugfiaringprklsegasiosV Isodiven emizptintentffthe \AHACE epto? Sunwars Siumewoskds, identical in

sequence 1g i WalHEARITUNASOSION O 7S 9@t SEONRRCE PERUTARCNIaSt afework

sequence. A "human consensus framework™ is a framework which represents the most commonly

occurring SPUIHD SH5RtPe S0 TaM S ST R PEA R ARTLS B hil HORBHMIRXAPRSERPRarework sequences.
Generally Rtwhgaléetoletohh sonératied saimog | ofertin MAQBY HogetL@nteS s fram s0subgtowp of variable
domain sequencess BEnGHally.hgssibgreun efz%?ggerrgsamﬁran%é% B 'até?e%%abﬁ)” one

embodiment, for the VL, the subgroup is subgroup kappa | as in Kabat et at In one’em odiment, for
the VH, thiOSaBis 7 @s&aé%%eﬁ|bé(sa|H'%ﬁaﬂﬁaﬁ[@@ebmrﬁmefQcté&%%@oaéﬁ%a from a
human imgifdgtdaitin, one may optionally select a human framework sequence that is selected

based on ffBemolooy i9 dhe ARRA TR USHERS L SGPIM ARG donal IR Renri-pequence

with various human framework seéquences in a colle uman framework seguences, and select

the most HRoIMGRTY RaHRUKH ey AMaps E@é‘bYc?ﬁkTﬁé"ar?@éﬁﬂoHﬁﬁﬁréaﬁﬁarﬁgﬁ%rk may be
from or de&hﬁemdkﬁm thamendintisbily geluiitimerstigieidzetavedabitienn the.pisbticctatabasaig. [0101]In
one embo @gtfg? f fr group VI
and/or VL kappa subg oup ricéo%jséelrr‘rﬁs%gsﬂ ggﬂ?ﬁ?%ﬁ%%ﬁ%@%l%{gdﬁ%ﬁgeeﬁ é( Ar'_rln‘?lezz?ér4 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 JK¥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 SEQ ID NO: 2),



FR2 comprising WVRQAPGQGLE (amino acids 36-49 of SEQ ID NO: 2), FR3 comprising
RFVFSLDTSVSTAYLQISSLKAEDTAVYYCER (amino acids 67-98 of SEQ ID NO: 2),
RFVFSLDTSVSTAYLQISSLKAEDTAVYYCE (amino acids 67-97 of SEQ ID NO: 2),
RFVFSLDTSYS Y IBIESLKAEDTAVYYC (amino acids 67-96 of SEQ |IFRI(IS2909/041785
RFVFSLDTSVSTAYLQISSLKAEDTAVYYCS (SEQ ID NO: 3), or

RFVFSLDI:SAETASLMISS IKAERBAMYESEN(SBQ IDilNDs diitoR 4@ apipisiii/6RGHIdTVSS

(amino acigs 38614 APRRID N A WO 20 SAT 1R 20090041 185 103041 one

embodiment, the VL acceptor human framework may comprise one, two, three or all’6f the following

frameworkPS8HBBHE SSIUERY Lo PRYG Bt PreySEE SI98RISIRBRIGH Phearar iRl aRiesReI™ 3 of SEQ
ID NO: 1), R iotonpigingrsMQOkiGiEy PKILL ES (o aicki 585 A0 TokSER AR 1l FR3

comprising GYRSRESASGREHR ThSSLARERATYE [emina s RTBR A SEAIR NO: 1)

Veird,
FR4 comprising FGQGTKLEIK (amino acids 98-107 of SqEQ ID NO: 1), or FGQGTKVEIK (SEQ ID NO:
5). [0105VPAIRESRECH CEpEdsAg BB SPin sequence to the human framework sequence
selected, \WHétier that Bédriemmdvadaidel imime nogiob afinaoie biddonaainodrseibsde §f aeferworkdhe

present inyenien CORIRMBILRS HaldNe AERSBLNARILRBCE. AV RAMPUSE RIRERIRG amino acid
substitutions [%eolg\tlve to the hugﬁ\g}?ﬁfgﬂgglo%hn si?qgjence or human consensus framework

sequence 2t séeﬁr%']%ﬁf&iﬁ%e ARSI ETN AR SR TSY AN HRRYYHPESS two or one
amino acidaitfefenieegebniorea sl ¢ vibré bilitn smirherenp giebibliteddbpwegbdhervedablensus framework

\S/?_quegfed%ﬂ&lﬁi"éytﬁﬁﬁﬁaﬂii@@.“ﬂlﬂ%&i@ﬁc@%&ig{ﬂéﬁﬁrﬁm@@ %%BH@@QI@@HQM%ﬁ%ﬂm%rporated into thc;e_
ana/or acceptior num MEWOIKS. FOI example, one may Incorparate resjiaues corresponain
e R e RN A A R R SR L i AbTha e :

to the Kabat . résigues, . | ypervari g bind/or contact
residues. CiftioARAyheHe Rt Ehaag ajpdedamadns rddiomessitigbly asnesiyaksrartameof periateel: 24-36 or

24-34 (L1)dcHhabfe ere2fdiRl (hayran@BSHOF ky3)r b, 35431t Hbmal56 hivehesA%RP iige) and 93-102,
94102, or 9,40 (13), [0307]i0 90 Aspeet he. pvenjon proyides o anifactor D antborly
comprisin alhea cﬁal variable dom%un com rlglng E%%Bﬁl%ef o gspe’c(f, theSifvention
provides abY NG abide WHFiFBH/ M sHRNGRAFNCCh SPriasREse iaonirirred sipisifeBEQ 1D NO: 1.
In one aspaaictiite. iMvertbRyIryidAS RN FagtRg Rt edyCompmal g, aRaayaghais variable
Comme TERRSRTHIR N 068 Il DRI SR PRIRSERIR NG 1D e
fragments?.f antibodies (see Kabat et al.). As used herein, numbering of immunoglobufin amino acid

residues is done according to the immunoglobulin amino acid residue numbering system of

Kabat et al., (Sequences of Proteins of immunological Interest, National Institute of Heaith,

Bethesda, Md. 1987), unless otherwise indicated.

[0085] The term “hypervariable region”, “HVR", or “HV”, when used herein refers to the

regions of an antibody variable domain which are hypervariable in sequence and/or form

structurally defined loops. Generally, antibodies comprise six hypervariable regions; three in

the VH {(H1, HZ, H3), and three in the VL. (L1, L2, L3). A number of hypervariabie region

delineations are in use and are encompassed herein. The Kabat Complementarity

Determining Regions (CDRs) are based on sequence variability and are the most commonly

used (Kabat et al., Sequences of Proteins of hﬁmunological Interest, 5th Ed. Public Health

Service, National Institutes of Health, Bethesda, MD. (1991)). Chothia refers instead to the

location of the structural loops (Chothia and Lesk J. Mol. Biol. 196:901-817 (1987)). The end

of the Chothia CDR-H1 loop when numbered using the Kabat numbering convention varies

between H32 and H34 depending on the length of the loop (this is because the Kabat

numbering scheme places the insertions at H35A and H35B, if neither 35A nor 358 is present,

the foop ends at 32; if only 35A Is present, the loop ends at 33; if both 35A and 35B are

present, the loop ends at 34). The AbM hypervariable regions represent a compromise

between the Kabat CDRs and Chothia structural loops, and are used by Oxford Molecular's
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[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 90%, 91%, 92%, 93%, 94%, 95%,
96%, 97%, 98% or 99% sequence identity to an amino acid sequence of SEQ ID NO: 2. In some
embodimentd¥ARUHiHE dcid sequence having at least 90%, 91%, 92%, 9BOA/G2IRYOHIBS 969%, 97%,
98% or 99% sequence identity contains substitutions, insertions, or deletions relative to the reference
sequence Abit amtibodipodyaipmpofsirge dtesimina ettt segaddde rejains dkebabdiytabind to Factor D.
In some eqbadimients A/l oLagid0 ARk AGkls La (R ORANLRIH Edhnferiad. or deleted in a

sequence of SEQ ID NO: 2. In some embodiments, the substitutions, insertions or deletions occur in
regions oUtERFE HERBGI668 A8 4 P1aPe¥S2000/041785 HVRS (i.e., in the FRs). In some
embodiments, an anti-Factor D antibody comprises a heavy chain variable domain comprising an
amino acig ggauence HpEQ ID NGy, In one exagplgydhe inventignprpvides a fragment of said
anti-Factor D antibodies (e.g. antigen-binding fragments). [0109]In some embodiments, the invention
provides an anti-Factor D antibody comprising a light chain variablé"domain comprising an amino acid
sequence Having at l€dst$0%, 91%,282984 93%, 94%A-050, 96%, 9FH4,388% or 99% sequence identity
to an amingacid sequgnog;of SEQ jBINGg 1. In some . eagpodimentggansamino acid sequence having
at least 90%, 91%, 92%, 93%, 94%, 95%, 96%, 97%, 98% or 99% nce identity contains
substitutiolr‘l , insertié‘ g:L§r;deletion%$§"lé%Kle to the%%%gr%ﬁce seq&e%gégelé%ut an antibody comprising
that aminddcid sequécE3etains tha280ilii§Ho bindHatFas2epH. IntErdd8mMmbodiments, a total of 1 to
10 amino acigsthawaeeay) substituted, inserted, or deleted in a sequence of SEQ ID NO: 1. In some
embodimenjs, the syhstituiions, insert r deleti ur in regj tside the HVRs (i.e., in the
FRs). In s%‘ri]e embo |m'§§nt5§, an anﬁ-%%%?ogD antibaogc%ﬁc%gmpriseswagﬁg-lh%%hain variable domain
comprising@e@iaiNBrakainsBquence of SEQ ID NO: 1. In one example, the invention provides a

fragment oizsaid antiHsagtiesD antibpdesiée.g. antigen-bisgling fragmemsy [0110]An anti-Factor D
antibody may comprﬁ%_qﬁnygﬁuitabl gmqwrk var!ir?gtglr%q%wain SQRAMENSE, provided that the antibody
ind [

retains the ability to actor D. For'example, in some embodiments, anti-Factor D antibodies of the

invention comprise a heavy chain variable domain framework sequence that is a combination of VI.4.1

b+ and JH4dgSee Figurg@nvinisome:gorkodinestisyrantidaaiosdnapéivadiesrob e invention comprise

a human syharoup, Vil Beayy ehain jfa S e bodments.
LR BBV SEAYY HARISHOLK SNSRI SR Ea0f: HLSAME eIRSMREn

anti-Factor D antibodies of the invention comprise a heavy c aria omain fr rk sequence
comprising 8 68T 20 FS 195 U8 BONER & Pipthe mipriding araks acids 36-49 of
SEQ ID N@uraik R3idoasprisimgraraiad aeicts ity 05K eib b el Dsiiia agbi-R4hesspsfBitigramino acids
105115 ofeR 1D NOidpanseBhedmedtpldires a0l batie lmaranaianeragle doman

sequence comprises substitution(s) at position 40 and/or 88 (Kabat numbering). In one embodiment of
these antifJSHIEESPEEIR HI' Crerling ey BR &RsiiHes (9 e dRIINsdsition 88 is cysteine (C) or alanine
(A). In sonigdeshbodimeniis, tenti- FarktbieDiandib odisiehthebienmntio i ¢Grivdlise “artighbtscithin variable
domain framenerkae thatds g 9959@)&{?5&%Qi@@&ﬂ@»@%%%@%ﬁ%&?ggé& seme

embodiments, anti-Factor B antibodies of the invention corrnlcf)rlse a human kappa [ (icl) light chain

framework¥SIFEN S8R LgTiRRR SomalnH s b siab s APRak® PO S fSEROBAhe invention
comprise anigladigsamKabdblelddraaiefianeivudieseqpiémeeuoolvgcingeri?l SbragriBingamino acids

1-23 of SEQUM NG ke FASANAUBIIGANA0:AGI 2 BBsAD AISTRID NG, BB SALRHGING amino
acids 57-88 %S?ﬁ IDal\%%'_l and FR4 co %rligin amino a%ds 8-107 o(; WO o _
2009/134 Y1 BETIGSSH 157788 &5 L8 M Bhe SRR BIYRERT 21418 AMARARES the light
chain vari&oleefraneind ik seberderieccdnrinsestiondntt. mbfe aubisRtatite(gyrabioditioaint 5748 and/or
%S;r,(Kab?é%ﬁQ@Eﬂ@h\}ﬁd?a% emtlaa@ @@g&iﬁfrﬂé%@c%?@??gﬁgﬁe @ﬁﬁﬂ\?jp&ﬂﬁﬁriw@%m@e@aor valineI

, position 43 is cysteine, or alanin osition is valine or leucin 1 one example,
the InveteE B R S LRt o B R Lo L de e T e Aot
[0111]FurtPrsh, YA 2a5eRiRetEY takailiBben ey ebaiphiBaasiine Gtablecbabeintadaiiia Gequence,
provided thaiidbesansipodylstiminsthRedditetabinddyastandinfor example, dnepmpgapediments,
anti-Facto tihodi inventior i t leas ortion of a heavy chain constant domain.
In one em %&%t&an%—%na{@t%é%ﬁaﬁﬁb%%%%&iﬁg%}#v@nré(k?enp%%{r;ﬁ ﬁgrécg'heavy chain constant domain
of either of¥%ta combil&iSePst Brmpesne sysErpiheers dhvaineOepen ey he the BNt dtid
sequence it theisbissianbomairodhibiely redvyeshaing (EHH lignmthzogiolukssicanibelassigaed to
different classpsnaisObBoRaeie SR Aas s AhinIagiphulns clak. /9, loRlpfs, and IoM
having heavy chains 'designated a, 6, e, y, and p, respectively. The y and a classes are further divided
into subclasses on the basis of relatively minor differences in CH sequence and function, e.g., humans
express the following subclasses: 1gG1, 1gG2, IgGl§, 1gG4, gAl, and IgA2. In one embodiment,
anti-Factor D antibodies of the invention comprise a heavy chain constant domain comprising
substitutions at amino acid positions that results in a desired effect on effector function (e.g.. binding

affinity). In one embodiment, anti-Factor D antibodies of the invention comprise a heavy chain constant
domain combpricina cirihetitiitinne at amino acid nocitinne that do not reciilt in an effert oNn affectar



[0113]The invention herein includes the production and use of modified anti-Factor D 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 detaififl i HHing sections. [0114]A parent anti-Factor D antibB8Y/TREIEUIAY % humanized
anti-Factor D antibody, can be modified to generate modified anti-Factor D antibodies, and variants
thereof. InGsméaenibeidinabinstibtesraidifistihaBetresster M atiidisd tiexpransiwiademieratest befeimay have
improved pitysigab)chemicd) ialagisgkosbpmagenalyXrapgLiRsAy esthavaarartamtipraly. In one
example, the invention rovidqs a[fr menthof. said e%ntit-Factor D aqﬂb%qées O(%% anéi?gﬁn-binding
fragmentsS?f Eﬁﬂr? e Bt aImEn “an &ntibot ?%?rt‘hlrg %‘J\F}eﬁ%h COmpried OHE 6F Mdre amino acid
alterations@bgt eubstiiianynastcoion Brovryedideaaiy pbhearablaindgiapgs ofithrigharesiduastibody.
Alterrgatiyeiygczamég@di‘hu%eaﬂg) oF fﬁ_i?F@a’ﬂf,ecfﬁéiiﬁ?SKR%Qwahaﬁ%EMQHf&ELEW%KH@Qig!:y resitliu‘;es
may be introduced in the parent antibo mples of framework regign residues to modify include
those Whiéﬁsﬁ%}ﬁ-gg% Bt Qé?ﬁﬁ %%%Sgﬁggl?ﬁfy%f%%yét g@®?f9°é%‘?%%?é%"&"£?%§§?"’?‘47-753); interact
with/effect et iriatoHONIEDRIT O ERRBEAHC1I08 7] 3ol asislcanssesiddegumbeting/or
participatepinttieeddbaMitritentacs (h 2801400 Bijedpertiaie aarbndiateniscdvasifigatien of one or
more of su k region residues results.in an. enhancement of the binding, affinity of the
antibody fgﬁr,hftgegg%gg% ; Eﬁ)%%@é%%%ﬁ P?oarr‘\%fg)égﬁtsﬁgag a{Jl s(‘)dl?tesgfjréfr%ee}wgr%r}ggﬁgﬁgumtgﬁrgg altered
in this emISYEHPAEIRBf 858 HiVIERRIAIES RIS Y FPRNcalRsYRI o184 PROréeioh atesd fesBd modify include
sites, whereimaastfications at such sites result in the generation of deamidated variants (for example,
asparagine (N or WO 2009/134711PCT/US2009/041785 Asn) residue(s) modified to aspartate (D or
Asp), oxiddtdfvariantsFaEesaaiple, RRRRATRE (ReoT snBe#hsid weinanarst rroiiophanneyv or Trp)
residue(s)mndified tosulfeneninsulxide) Siyxoasiitamateowpiande (far examRIRrghtamine (Q or
Gin) resid ified 10 I ) les, of fr work region residues or HVR region
residues t%%%%gl% %’ﬁfb‘gﬁ g%ogs{tg%llg%@a?rtﬁaa@:ﬁégﬁgs& i%@%ﬁdar%agqnsec%ﬁa&{%ﬁ%?g% gﬁron sites (i.e.
methionin&ATBlEMER) oG pliep fam ot ibesyreghathetitd 2encet fisreeftesyiantighitamine (Q
or Gin)), wheterio fragaificationat airsisaiusitesragyeD] deampidatowacdianwddadior snofayroglutamate
onve s o [FEpRalNes e pIsNant e rauRn O g iR BB FsRAAe (M Of Asr) may

be mutated to alanine (A or Ala), glutamine Qﬁor Gin) or serine (S @ To prevent the formation of
oxidated VEHARRS e aRRAES MEDESMPPhEoRaAY (TR Brerts ) Friny BiSFRRNEIng & 38MERE: (L) or
isoleucine[(¥)7Tio preveht theidormatoniad pytbgiutematearaninita glattmgipel(t@mideinmay be
mutated tq,ghtamatat o6l LAMBNGH.4Ca bAoAl BIPIRANNR) o HeldQ-hg96)).

Alternatively, or in addition, one or more alterations (é.g. substitutions) of framework'region residues
may be in RAY R YEBioRaRRL parah P B R SRTHA e@?&ﬁ”ﬂ/fb?efﬂ%eﬁﬁfe'ﬂﬁﬁ%ﬁ\?ﬁ??g[ fitagment of
said anti-Hegsb e esnibediesidengivantige nbiadibly fidgmbnis). f@LE6]a ideetibnmibutiment, an antibody
of this inveniiRn-eRMPHasssR ¥ aIBNERS "BEHIR SHENBaLIR halfiHeuet thesralitgsly dogvivgis increased
or decreased relative to the parent antjbody or tlpe antlbocli_,y comprising a native seeg)qence Fc region.
In one emiSSBINARE ARG A EORT <L o PP TE6I I th 2 e S HS Ay ecriiases neonatal
Fc receptot3@ecR§Hinisipaffiity agonéantigredpdd by We2BGoGIMAGT.2/indorfiratdd: By deference in

its entirety) sk @I ExANRLY BHERRMIQY SRR MPHagAR AN @6 iHmedifiFatian-at ARy one or more
of amino acid positions 238,.252, 253, 254, 255, 256, 265, 272, 286, 288, 303, 305, 307, 309, 311,

252, 2
312, 317, 33U/ 558 V3R0T5652 BN PERISBY DEP SRR CASY ' HETUPTS, PRECRBC B43e9% 435, 436,
439 or 44 Tisfraes FEGERGEWoing P EnRohRRTINEE NG bF thRpdsiaydbesith SR nagionsdntiedeof the EU

indgx ani?dﬁé@hp@é%l@@ﬁ@%ﬂd%wﬁflﬂﬁlm&wghsrﬁlﬂﬂﬁﬁﬁl&iBQ'&H@Gt&Qo%@ FcRRigaY &ARNPHse an amino
acid modification at.any one or.mare of amino acid positiopns 252,253, 254, 255, 288, 309, 386, 388,
300, 415, 400 S TR B e o R 2 AP e ites i the e
region is tRaf SRR ARIBRIS haxilsaat hrdind srastieitnddgsolpdpeideal spasitadnay,
alternativelyseisplaytinaiessachingingisodsCRAaadico apiseaagearniswmejchmediigation at any one or
more of amj o iti 5 . 6, 3 4307, 311, 312 317, 340, 356, 360,
362, :’576,%}%;&13(%I 84)(?%%:;&%%géegﬁi%r%%%%ﬁze%%?eﬁ8%%3\%%%|r? trhue% rtl?ﬁz;nqtg ﬁﬁ'g'ogf? e residues in
the Fc regfbYFrsYIRarasiises- EVpiRaek'asIprREYA8 #Binesif SRAUPRCBNARMY ebrpraetddssaifant Fc
region thatibsodsewith inEreasethhalfIfes i vivpreskafive toptretparentianilbetlysorceheantibody
comprising.a pafive sequence Fc region. For example, the antibody comprises a WO
2009/134711PCT/US2009/041785 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 bindjpg 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/NHS for 7min at 50/min. 100ug/m1 of human FcRn can be injected for 30

sec to 2 min at a flow rate of 1041/min over the activated chip to give a final binding response unit (RU)
of 100 t0 200 Aftar coniticaatinn the EcRn cnitinled chin fran bhe bhlacked by an iniection of RE\WN nf 1M



[0118]One useful procedure for generating such modified antibodies, and fragments thereof (e.g.
antigen-binding fragments) and variants thereof, is called "alanine scanning mutagenesis"
(Cunningham and Wells (1989) Science 244:1081-1085). Here, one or more of the hypervariable
region residuB(@)?4t¥ ptaced by alanine or polyalanine residue(s) to affe GREFABIAHTEA of the
amino acids with the antigen. Those hypervariable region residue(s) demonstrating functional
sensitivity [e0it# substitAtidastitrely aaearfinethivgiffddodticiody futhetofirethetitoujasans at or for the

sites of substititiohnatumpnbule g Hite fR5dritqduER% A B IAS-AFS %ﬁ&%egigﬁ;ﬁ@gﬁﬁ%l}?
predetermlr'hed, the nature of the mutation per se needf\r}l% %%Rredetermlned. The ala-mutants

produced SRR PAPCESIREI A PTHER Hi SRfiddes RerenHerdriraie Ser_ Meliss-assay) as
described fereia!jo 2a @jNbohatrienewliquiskstart iths Bi0Gh sequative idabiitiitytieirrabshaas shose

shown belgwssigelprctie headingRfcpaterses %'HEé%@ﬁ@?%_%’éfz'ﬂié#&é}o%fhﬁﬂ%@%&?ﬁ%é&ﬁf“ange
wO 2009/1§471%§T/U82009/ 41785, In P;?olo ical aCtIVCIr)'%y gﬁg?. binding affinity), then more
13 I

substantiaf ciARGEs *dEAE ARSI W N &%%’B&ﬂﬂﬂ% REFARRRTUENNR 'Y fBirther
described $riRiminedctsrexsterte. ymino FichlallabsBgicaréihtfoddosd. At e pragRidRescresard.

Preferred suhstiiusions aggisteddsdindah)absipnatalls 1 Pipleber Sshstiutions GHginal Residue
Exemplary [SubstiEHtions Preferred Supstitution. S AlargAz val; ley; He val Arg \gR I%/s; gin; asn lys Asn
aigning d ¥y variant to

(N) gin: hid R rgeg?ﬁquences of the starting antibody and the candidate antibod provide
for maximum homology. ldentity 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 betow) 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 introducing
appropriate nucieotide changes into DNA encoding the antibody, 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 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 also may aiter
post-translational processes of the antibody, such as changing the number or position of
glycosyiation sites. Methods for generating antibody sequence variants of antibodies are
similar 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.

i0073] A “deamidated” variant of a polypepiide molecule 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 Gin) 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 to suifone or sulfoxide through the sulfur of methionine. Oxidation may
be prevented by converting methionine (M or Met) o leucine (L or Leu) or isoleucine (I or lie)
(Amphlett, G. et al., Pharm. Biotechnol., 9:1-140 (1996)).

[0075] A “pyroglutamate” variant of a polypeptide molecule is a polypeptide wherein
one or more glutamine (Q or Gin) residues(s) of the original polypeptide have been converted
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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) leu; val; met; ala;phe;

WO 2009/134711 PCT/US2009/041785

to pyroglutamate which occurs when glutamine residues, for example N-terminal glutamine
residues, spontaneously cyclize resulting in pyroglufamate. Pyroglutamate conversion may
be prevented by converting glutamine (Q or Gin) residue(s) to glutamate (E or Glu) (Amphlett,
G. et al., Pharm. Biotechnol., 9:1-140 (1996)).

[00786] The term "antibody fragment” refers to a portion of a fuil-length antibody,
generally the target binding or variable region. 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 Facior D in such a manner so as to prevent or substantially reduce the
complement activation. As used herein, "functional fragment" with respect to antibodiss,
refers to Fv, F(ab) and F(ab'); fragments. An "Fv" fragment is the minimum antibody fragment
which contains a compiete 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 {Vy -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. Coliectively, 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. "Singie-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.

[0077] 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 af the carboxy! 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 skill in the art.

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

i6079] The term "moncclonal antibody" as used herein refers to an antibody obtained
from a population of substantialiy homogeneous antibodies, i.e., the individual antibodies
comprising the population are identical except for possible naturally occurring mutations that

may be present in minor amounts. Monoclonal antibodies are highly specific, being directed
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norieucine leu Leu (L) norleucine; ile; val; met; ala; phe ile 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

WO 2009/134711 PCTMIS2009/041 788

against a single targetic site. Furthermore, in contrast to conventional (polyclonal) antibody
preparations which typically include different antibadies directed against different determinants
{(epitopes), each monoclonal antibody is directed against a single determinant on the target.

In addition to their specificity, monocional antibodies are advantageous in that they may be
synthesized by the hybridoma culture, uncontaminated by other immunoglobulins. The
modifier "monocional” 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 particuiar method. For exampie, the monoclonal antibodies
for use with the present invention may be isolated from phage antibody libraries using the well
known techniques. The parent monocionat 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, 485 (1975}, or may be made by recombinant methods.

[0080] “Humanized” forms of non-human (e.g. murine) antibodies are chimeric
immunogiobulins, 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 least 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 aiso comprise at least a portion of an
immunoglobulin constant region (Fc), typically that of 2 human immunoglobulin tempiate
chosen. '

[0081] The terms "cell", "cell line" and "cell culture" include progeny. It is 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 transformed cell, are inciuded. The "host cells” used in the
present invention generally are prokaryotic or eukaryotic hosts.

[0082] The term "vector” means a DNA construct 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 include a promoter to effect iranscription, an
optional operator sequence to control such transcription, a sequence encoding suitable mRNA
ribosome binding sites, and seguences which control the termination of transcription and
translation. The vector may be a plasmid, a phage particle, or simply a potential genomic
insert. Once transformed into a suitable host, the vector may replicate and function
independently of the host genome, or may in some instances, integrate into the genome itself.
In the present specification, "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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Thr (T) Ser ser Trp (W) tyr; phe tyr Tyr (Y) trp; phe; thr; ser phe Val (V) He; 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 iF th&1?%&#éton maintaining (a) the structure of the polypepti#€&TAE3009/041785
2009/134711PCIMS2009/041785 backbone in the area of the substitution, for example, as a sheet or
helical corifemationh @ih¢hécharjeatdydidphebicityafithemolecide at Hhe iengeissiesor () the bulk
of the sideﬂg@gf%’lﬂ%w@”ytgg%y{ring residues are divided into groups based on common side-chain

properties; %13 hydrophgbic: norleucine, met, ala, val, leu, lie; (2) neutral hydrophilic: cys, ser, thr, asn,
gin; 10063] The word "label” when used herein refers to a detectable compound or

composition which can be conjugated directly or indirectly to a molecule or protein, e.g., an
antibody. The label may itself be detectable (e.g., radicisotope labels or fluorescent labels) or,
in the case of an enzymatic label, may catalyze chemical alteration of a substrate compound
or composition which is detectable.

[0084] As used herein, "solid phase” means a non-aqueous matrix to which the
antibody of the present invention can adhere. Example of solid phases encompassed herein
include those formed partially or entirely of glass (e.g. controlled pore glass), polysaccharides
(e.g., agarose)}, polyacrylamides, polystyrene, polyvinyi alcohol and silicones. In certain
embodiments, depending on the context, the solid phase can comprise the well of an assay
plate; in others it is a purification column (e.g. an affinity chromatography column).

[0085] “Phage display” is a technique by which variant polypeptides are displayed as
fusion proteins to at least a portion of coat protein on the surface of phage, e.g., fitamentous
phage, particles. A utility of phage display lies in the fact that large libraries of randomized
protein variants can be rapidiy and efficiently sorted for those sequences that bind to a target
antigen with high affinity. Display of peptide and protein libraries on phage has been used for
screening millions of polypeptides for ones with specific binding properties. Polyvalent phage
display methods have been used for displaying small random peptides and smali proteins
through fusions to either gene Il or gene VI of filamentous phage. Wells and Lowman
(19982) Curr. Opin. Struct. Biol. 3:355-362, and references cited therein. In a monovaient
phage display. a protein or peptide library is fused to a gene lll or a portion thersof, and
expressed at low levels in the presence of wild type gene Il protein so that phage particles
display one copy 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 simpiify DNA manipulations. Lowman and Welis (1991) Methods: A
companion to Methods in Enzymolfogy 3:205-0216.

[0086] A “phagemid” is a plasmid vector having a bacteria! origin of repiicatibn, e.qg.,
Co1E1, 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 selectable marker for antibiotic
resistance. Segments of DNA cloned into these vectors can be propagated as plasmids.
When cells harboring these vectors are provided with all genes necessary for the production
of phage particles, the mode of replication of the plasmid changes to rolling circle replication
to generate copies of one strand of the plasmid DNA and package phage particles. The
phagemid may form infectious or non-infectious phage particles. This term includes
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(3) acidic: asp, glu; (4) basic: his, lys, arg; (5) residues that influence chain orientation: gly, pro; and (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*Rg&¥Hitifications with improved binding affinity are selectBeISBHEG4dRBplay .
[0123]Nucleic acid molecules encoding amino acid sequence mutants or modified amino acid
sequenceglageprigparadinoataiariety afeneth pesdmowre ior theganinessyekbads anclude, but are not

limited to, 9&@9&3&%@#&@%@sﬁ&etsgn@éggeg@iE%@a) SHARENRR RolelfpBHARRAEYR. A Cassette

mutagenesis of an earlier preparéd variantor a non-variant version of t par anti y. One

method foP FRRIAY PRIESRY G Aiift o579 BaHEE: amino acid sequences is site directed mutagenesis
(see, e.g.,[RKuAKel (1983) PadenNathedical cSohridS/ B 2mia8 )a fRild|lpreerteiivie tibodifentsathe

modified agtibeghvenil pohbhayeRRingls REHRNERIR S digmEityRRUBSTLHSH oy piher
embodiments, two or more of the hypervariable region residues of the parent antibody will have been

substitute&’,“@fﬂaﬂ%nﬁhﬁﬁ’@ﬂ?'f\}v%ctf?ﬁiﬂ&ha%ﬂt IRASE RS RIBRCrRY bR EEHEti R eraree R @i, the
invention pravidessd freagpine ot of teid ardgibacior Rrantibogesi{deg eantigensbimdiogetagbuants).

[0125]Ordigariiwithadradifiad ABHD oA Wilhavs, o ATIRAAFHE SesBirnfenaing Al deast 75% amino

acid sequen%gtidentity or similarit LrEdeﬁnlgd above in Defipition ,section% with the amino acid sequence
€

of either tHE HERAPBY HighP bR SAMRSR Tl OF thd B &reiReiitiBidhy PRISR Rrdrshiids APfeast 80%,
more preferilsht bt lesnrebysimuolieorsisfetiibhossdenst 90sbhabnd Aidshprefambhitatleatv®5%. In one

example, theiRvestiendyevidess ingment lssideatiFactenihapiRodies (R4 Ratiaaninding

fragments). [0126]F Ing production of the modified antibody, or fr nt thereof (e.g.
antigen-bizle |%%5Pré}gtcrgﬁbg>r{’1\%'?%]§ rBﬁJ\(Ict)%?E%\ingdtR}ff{/e&( ?ﬁ%??i?’o?&ﬁ {l%?gﬁ?/%g?g IRE 819Nt antibody, or
fragment therevitle kyamnie At birrtive Feagpieatiug de it negieds AsarsitedrabdVe; 8ioME involve
determiningptheobinghiagnafiidity asel/eredhentiologisnl AstivitiespitiieAntibasx vasigptsr fragment

thereof (e.gatﬁntis%egépiined#r&%gg rB%r};%.rln one %rtp%oscgment oﬁ the inve%;ilgn, aﬂoanel g}%gg.odified
antibodies, or rag?nenfs hereof (e.q. anﬁ%en’- méflng WS ' /f@ig €T @265_ Y785
fragments§ e {srapabenahie sérEe raioopbivelimg BRfivia)ectHE agNgaantberas Pdetive D or a fragment
thereof. Oseyaetperephthecaatbagyradtans armmdifiedrantibogies o fragments thereof (e.g.
antigen-bingiag) iraomepiab Al hiLardNBinial aesakars ontional SOIRE A o e or more
further biological activity assays to confirm that the antibody variant(s), or fragments thereof (e.g.
antigen-biRBiRY $PAGREAS) dirainished & cReRINANG afdivirsemrar S to diearqolatypeel fsauited
anti-Factoptlypapinzotes) misfiggments teqreot¢eg ragitigan-one example, the antibody with

aftered FcRn binding affinity has increased binding to FcRn at pH 6.0 and/or decreased

binding to FcRn at pH 7.0. The variant which “displays increased binding” to an FcR 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 polypeptide 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 fold 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.

[0089] An "amino acid maodification” refers to a change in the amino acid sequence of

a predetermined amino acid sequence. Exemplary modifications include an amino acid

substitution, insertion and/or delation. One sxample of an amino acid modification harein is a

substitution.

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

io the substitution or deletion of the specified residues, or the insertion of at least one amino
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binding fragments) described herein may be subjected to further modifications, oftentimes depending
on the intended use of the modified antibody, or fragment thereof (e.g. antigen-binding fragment).
Such modifications may involve further alteration of the amino acid sequence, fusion to heterologous
polypeptide(sy2rt®i6¥hlent modifications such as those elaborated belBE VHHHE$FEEL to amino
acid sequence alterations, exemplary modifications are elaborated above. For example, any cysteine
residue natditvekidekmnatjairtditiiaghbefiprpaidcenfByatdvofibedsatldiegeaitdbodyiclsesmay be
substitutedhSEASItUINARIN todmRiE Readre il s T RIsaHIR AN prevent
aberrant cross linking. Conversely, cysteine bond(s) may be added to the antibody to improve its
stability (pﬁ%@ﬂ%ﬁ@/%ﬁ%‘?@%@éﬁﬁ'ﬂﬂ@y is an antibody fragment such as an Fv fragment). Another
type of amipi®élcid mutamt ‘basrarsciliendssifjlyicos ykiticriqphtterplathisaniay belachievedxhjideleting one
or more cayhRysiateqieties fosiddn-the-anthedyAac(aLadding onasy- MRLRlycosylation sites

that are not present in the antibody. Glycasylation of antibodies, or antibody fragments (e.qg.

,the, . ] . 1ents (e.g
antigen-binGRg RGN ey SRIDIESIRVEItHEP KERIACET B GefifiE L NERitkies Pas e atiEaMachment of
the carbohydtategroiety tsithesiieHam, ehamas paragipendsdisidods e tatidésethences
asparagingr¥sung¥n @@%ﬁg@%ﬂ%ﬁm@%@m%%&as@@XA%H]E%@&{% SXRERLRyoline, are the

recognition sequences for enzymatic attachment of the carbohydrate moiety to the asparagine side
chain. Thu@’,s?éié' %Fé@a@é“’%?f‘%ﬁ%& ‘81)1%8 it YRR S8 AB i Seitite 'EPE4R A potential
glycosylatida)sieacheifikeas: dispediaionstienio (theatbemiatmins (the obthinsygerks serine
N-aceylgajaeigsarmiimIaiRciassdphyIons) i BvdroXyaRiaQ Are (Restsaamealy walineor
threonlne,oeilﬁlmo%gqh g-nh%grﬁxxgrollne Or 5-hgdaox lysine ma also be useg. Aidlt(g??, qf glycosylation
sites to the antbody 1s Convemently Sceomp |§he'3y%}é/u§ﬁésriﬁ YREBMRE S PL NS @ét'é]ﬁg that it
contains offe aPiftorel behslibiovderettribeaonipeliily seeisneesforanidirdaidi glyetssylation sites).
The alteratigyimayaiiatan thastenB iy adeiianylmaos s ibuiine D5 e 8L AIRcaEIRBIOthreonine
residues tq the s e of the original antibody (far 0-linked glycosylation sites). [0128]In one
embodimgﬁ?%gﬁgézﬁ%ﬂaﬁ%siﬁgs %?ﬁ_@dﬁ%% é&gﬂfﬁg 8&693%}1% 80X o ga;%?ee%tégﬁﬁfﬁactor D
antibody otafeaty BRERitE, ARG EiFidRes s fedusp N isedd AREHBEyCOrABIs doTRsaiftno acid
sequence afcuithnanert anirbacter 3 asiedyueh RenWOREAHIShELRLATHIER2088/041785
applicatio rej g Siti ing.to K ring). of the amjno acid sequence
of such p%ﬁ@h%%%ﬁ?%@qﬁgﬁdyﬁgéé@gﬁéﬁscna%o%ﬂs%g%gt%%g Wﬁé One of more of the following:
(a) amino XG@RFRBTEOA d9sniRictligRtienai 141 637 (HI8ine BlipatehakitkvRrg4%sh bR light chain is
A or Q; (cuaminddetigl dtepogitiandlaafitheiligbbehaifllisaStionthg (8 sappiaesaciRBLpasitiona04 of the
light chainj i I ] A f ' I-F ibody (e.g.
antigen b A Tl o e e e e pa ey et SR Factor &
antibody o arent anti-Factor D antibody of the application, wherein the modified anti-Factor D
antipody viRkiaat cc_)mpriseéam'euaadidc_jr_aeidkséqak_mw @fesimchrpmmmmtéﬂmoor[é a_mi’ﬂnai_yobf the
applicatioyheseif.al-isAsh Re-BORHOLL RERELIIng o KahalMMBRIING)AL the alpigycid sequence

of such parent anti-Factor D antibody of the application is substituted with ane or more of the following:
(a) amino RERYIRISRBAE BRRY Gsirer e @PsiRPRIGaTar SOSIEBRIaE DeE heavy chain is
A or Q; or @rdidaitsertichat, pasiticrr 100 didhe hibese/tclbiuisive or emupnie elarhfzie athieanvention

provides afiagaeiteaf sigl irethEarieiRANIarY.(R A anigenkinding fagmear), [43PHy one

embodiment, th (fntion provides a modified anti-Factor D antibody of a parent anti-Factor D

inv
antibody o?stﬁjéséﬁffﬁ QHS\ﬁe,'Wherein the modified anti-Factor D antibody comprises the amino acid
sequence [8P88ch pareAnaamiFackd Delattbowiess théhappicatber, allerdionatdedrst atie position

(accordingdgidrAindpRadRemAiheaRiInRiacishsemuence 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

chainisLorl;
li. Detailed Description

[6094] The invention herein provides Factor D antagonists, including anti-Factor D
antibodies, and variants thereof, and fragments thereof (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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(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 SHATTIYRYHQ. In one example, the invention provides a fradth& 3P &4id #iti-Factor D
antibody (e.g. antigen-binding fragment). [0131]Iin one embodiment, the invention provides a modified
anti-FactooDoamtioasntf supaesnfastieRadto nR auftisedy rof thiecappizsdio s uvher @ihsthgamoiified

anti-FactorR:aaiRasn iR 2R0EACHRABIUSINNUM 185 GemRsises asiaming acid sequence of
such parent antl-.Fz}\)ctor D %r’\tlbo%}/ of the a %)llcatlon wherein at least two positions %(;r([:ordlng to

Kabat nuniBSARGICof HasafhAE 4 69448 rézgtl’%&%W&ré’ﬁ?'gﬁtﬁﬁﬁéfﬁr%da?fﬁ%ﬁ? e application
is substitutétpigitiiednepstnarengbtinéheditdivirayd(athaniitrecrcidratgousitiofe Sdsskyes lighbclsain is L or |;
(b) amino agigeat RORILIAR -k hetiolbRarIRYSHH AR HiEhaming acidAkROsIBRAZREE ight chain
isSorA; (tg)aamin au%idi tPosgi ion 104 of,theg g} hain is V. 013%1? one. embodiment, the invention
provides a mo(:”ch‘:ﬁ’e%e"grlF |-l%§(f[13r "an |B%’a§)%}(a% r%chtcgm?-?llzg DPEFRRHFYR ot & PBlication,
wherein theeawsaide iaetipraties Doaantidcanplsmprisesstsi@tamhe aeidietgimateles ageh parent
anti-Eac_tok&bﬁﬂth@w@fﬁ‘@a@ﬁ{i@ammm?m@émf@ J@ﬁ%ﬁg@%ﬁ@@%ﬁﬁ%&@i}c@%ﬁ@@% o
numbering) of the amino aci uence of such parent -Factar, D antibody of the application is
substitute?%}lﬁga H'ec (a)?o OYeR(\’)%iﬂaen 0 61\1/\/%’:8/:@(%. ‘rﬁvf‘?\toA%aﬂzttiidg Oﬁ%gltl?&? 9'3%1 %rﬁ(gg% %%\LY is E; (b)
amino acid\M%@é@ﬁéﬁngtiﬁﬂﬂ‘i’éhhé%Wf endapihalBtiQad uveltis. In one example, compiement-

associated eye condition is intermediate dry AMD. In one example, complement-associated
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 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 fluid 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 deposited on the RPE early in AMD
and are major constituents of drusen.
1. Humanized Anti-Factor D Antibodies
[0096] The invention herein includes the production and use of humanized anti-Factor
D antibodies, and fragments thereof. Exemplary methods for generating antibodies are
described in more detail in the following sections.
[0097] Methods for humanizing non-human antibodies are well known in the ari.
Generally, a humanized antibody has one or more amino acid residues introduced into it from
a source which is non-human. These non-human amino acid residues are often referred to as
"import” residues, which are typically taken from an "import" variable domain. Humanization
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); Verhoeyen et al.,
Science, 239:1534-1536 (1988)), by substituting rodent CDRs or CDR sequences for the
corresponding sequences of a human antibody. Accordingly, such "humanized" antibodies
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(c) 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). [0133]In one embodiment, the
invention provides a modified anti-Factor D antibody of a parent anti-Factor D antibody of the
application, WHaRERAHE Modified anti-Factor D antibody comprises the aminb %@ ¥&¢d&hce of such
parent anti-Factor D antibody of the application, wherein at least two positions (according to Kabat
numbering¥eftipeginambtasigstdteReteof Nuch§i&ent antidraictouiBtantilydysefithe apjigstion is

substituted ywih QRA DI MR t08 EQHF?\@’UBQ'EH@%@B}J%%@ﬂéb@ﬁ@ﬂ@é‘e%e%mBtn%a'n IsLorl
(b) amino acid at?gosjtionE 34 of the i%r’it chaic? istA % %; gc)tamlr] aﬁ\gld ataEP%gltlézn 52 of the light chain
is S or A, Fdﬁmaarﬂi O acid at B@soltt'f:(?h PoFtite '?g‘HP AR s WC(%& e iE et lﬁ&ﬂi‘%@ of the heavy
chain is EstiafPi weidugs posinesdy spine R assidtivgiars satstiQedbyyeaidies Bo at position 100
of the heayyAhaindSidPNdEneRRiIBI@BPIE, the invention provides a fragment of said anti-Factor D

oy (grioen g earent o el e hon paides s modfe:
anti-FactofBrEtbe dyBensisediiedienfian iacermeijsanceoisiiprpané it imdideaitigeDieihtibody of
the applicatigrbr MAMR QIR hIRETAKSASALEBE MhREAIhablamskiienagiiass (according to
s substi I e e Qr T o AR S o chain s L or ¢
(b) amino EeMfisepRsaeF SucktigsbdryBlosRantief ALBpkYE tegraraulls a6RNE: prrmtiew s EupaReliight chain
IS S or A; et al., J. Natl. Cancer Inst. (1988), 80:937; Jaffers et al., Transplantation (1986), 41:572;

Shawler et al., J. Immunol. (1985), 135:1530; Sears et al., J. Biol. Response Mod. {1984),

3:138; Miller et al., Blood (1983), 62:988; Hakimi et al., J. Immunol. (1991), 147:1352;

Reichmann et al., Nature (1988), 332:323; Junghans et al., Cancer Res. (1990), 50:1495. As

described herein, the invention provides antibodies that are humanized such that HAMA

response is reduced or eliminaied. 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

WV domain sequence which is closest fo that of the rodent is identified and the human

framework region {(FR) within it accepted for the humanized antibody (Sims et al.. J. Immunol.

1561:2296 (1893); Chothia et al., J. Mal, 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 light or heavy chains. The same framework may be used for several

different humanized antibodies (Carter et al., Proc. Natl. Acad. Sci. USA, 89:4285 (1992);

Presta et al., J. Immunol. 151:2623 (1993)).

i0099] 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 selascted framework seguence to which a starting hypervariable
sequence is linked is referred 1o herein as an acceptor human framework. While the acceptor
human frameworks may be from, or derived from, a human immunaglobulin (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 demonsirated to have
minimal, or no, immunogenicity in human patients. An “acceptor human framework” for the
purposes herein is a framework comprising the amino 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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(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). [0135]In one embodiment, the invention
provides a modified anti-Factor D antibody of a parent anti-Factor D antibody of the application,
wherein the HSUHEY dHtiiFactor D antibody comprises the amino acid sed§eHeRHP4dERDarent
anti-Factor D antibody of the application, wherein at least three positions (according to Kabat
numberingcoteheLarfranoesicick seyuamaeicd Suckaparantanticliesrtouddantibaay, of theyapptuation is

substitutedh wityiofe, A MRrscRf bauoliaving: ) amipr aridalaRsitiond Aldhedieawsphain is E; (b)

amino acid at position 9%of the heavy chain is A or %{ or (c) aming acid at position 100 of the heavy
chain is A BT ThFEHE 8RN AR IE FRd A 2 RSP SIRARS LHES 8Nt OF 5% BifieksHig Y BRtibody (e.g.
antigen-biadithgHrageserme) p[eds6]Iimene emibuifiraenththéHmaeeatitn providésraewodifiedanitaractor D

antibody ahagareniagtinsaatorhantinadyidhairralicaion whsseia themesiisdsanti;gactor D

antibody comprises the amino acid sequence of such parent anti-Factor D antibody of the application,
i

wherein af TRAE F et B8N (BRR SPRRY RS WuATEERIG U HE 2R AR erisahe of such
parent antfFrerseDodhabodyuofaherapplisieianindrentsstischsdauithcerme lomaoreco$eheufollowing: (a)

amino acigahpRsiiaRARMdNA listhehathis ds 08 iRl AoMN R aCKd ALREN MRS Phibelighlchain is A
or Q; (c) aminp aci%at osition 52 of the light chain is S mino acid at position 104 of the light

chain is V;r?cé? é:r%qqnoogl id %(i“ﬁ%n fon P SFhe” ‘é’899%%a?ﬁ@rr%/’f}@%df?()ﬁ%ﬁ{‘oi'aaar‘&égkﬁ?gi'ﬂb}%@’ of the
heavy chaitli§avevork gy easamozasier dtypbsiseleaitn of teaedvyenedivhsin ¥Qr Wrone example,
the inventigsypsavidas Rofiag BegtRpsaid-ARE-asi Dsaqtibady (Senanligandingipafiagment).
T L

subgroup kappa | as in Kabat ef al. In one embodiment, for the VH, the subgroup is subgroup

Hl as in Kabat et al.

[0100] Where the acceptor is derived from a human immunoglobulin, 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 acceptor. The accepior human framework may be

from or derived from human antibody germline sequences available in the public databases.

[0101] In one embodiment, human consensus frameworks herein are from, or derived

from, VH subgroup VIt and/or VL kappa subgroup | consensus framework sequences.

[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

(Vi family) and JK2 for VL chain.

[3103] 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 SEQ 1D NO: 2),

FR2 comprising WVRQAFGQGLE {amino acids 36-49 of SEQ D NO: 2),

FR3 comprising RFVFSLDTSVSTAYLQISSLKAEDTAVYYCER (amino acids 67-98 of SEQ ID

NO: 2),

RFVFSLDTSVSTAYLQISSLKAEDTAVYYCE (amino acids 67-97 of SEQ ID NO: 2),

RFVFSLDTSVSTAYLQISSLKAEDTAVYYC (amino acids 67-86 of SEQ 1D NO: 2),

RFVFSLDTSVSTAYLQISSLKAEDTAVYYCS (SEQID NO: 3), or

RFVFSLDTSVSTAYLQISSLKAEDTAVYYCSR (SEQ ID NO: 4)

FR4 comprising WGQGTLVTVSS {amino acids 105-115 of SEQ D NO: 2).
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WO 2009/134711PCT/US2009/041785 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¥8mMHdi{g i QSDSLPYT (SEQ ID NO: 38), and wherein said SGESa#IH8#! i8ne 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 chi@i@4s A or O}rienaramioodicrdt ihestiorSEbof theviaghrahawors Gay odir(sh)sani) acid at

position 1Qgpthe IGhl Chaila isiMwk) AIBRGEIdaLpasIHON 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
2.1n one BRI BTE REH S VRS AR R E P 2 HEBP S Brobly (D
antigen-bififiagdrayisien il YOLISTEHOMIERS dalinmertcideIndenfGER (Vies Bn anti-Factor D antibody
comprising-Rea¥mshaiy IhVRsr aastasenes-antiked v metsyainsald antidiasiersR.antibagy further

compriseslg @l(:’)bs1 itution at one or more positions of said reference antibody, wherein said referer]ce
antibody comprise$ heavy chain HVR-1 comprising GYTFTNYGMN (SEQ ID NO: 39), heavy chain
HVR-2 compfiskignvising YFQETINENDBPKGASEEIDINO! 2BY, dntlBedvprchain HVR-3 comprising
EGGVNN (SeR1RNR dbaandiwhsyein said substitution is one or more of the following: (a) amino

acid at po bti g33 of_t_hﬁllié;h%chain is L or I'_ tgg)i eripoi c’I:ICid at osi;io_ 34 of th_ light chain is A or Q; _
(c) amino c% ;ﬂ position 2 of tﬁ%oﬁﬁtﬁ){ énhae¥|n i<SOF %\; ?dg)egﬁ%%)ﬂ%e %.%%P%’Béﬂ%ﬂ%%& the light chain
is V' (e) arPR9oasel saigsiRtkivh ahsr that hedimeh AirmsrEmm) uasoinb disidra posabacssenttse heavy
chain is A larkgvarKgthapisaseaciel etiesiiar hpR e thet heavy cRaiPdsBedEfmay comprise pre-

existing amino acid substitutions relative to the human immunoglobulin sequence or human

consensus framework sequence. These pre-existing substitutions are preferably minimal;

usually four, three, two or one amino acid differences only relative to the human

immunoglobulin sequence or consensus framework sequence.

[0106] Hypervariable region residues of the non-human antibody are incorporated into

the VL and/or VH acceptor human frameworks. For example, one may incorporate residues

corresponding to the Kabat CDR residues, the Chothia hypervariable loop residues, the Abm

residues, and/or contact residues. Opticnally, the extended hypervariable region residues as

follows are incorporated: 24-36 or 24-34 (L1), 46-56 or 50-56 (L2) and 89-97 (L3), 26-35B

(H1), 50-65, 47-65 or 49-65 (H2) and 93-102, 94-102, or 95-102 (H3).

[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 1D 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

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

(e.g. antigen-binding fragments).

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

heavy chain variable domain comprising an amino acid sequence having at least 90%, 91%,

92%, 93%, 94%, 95%, 96%, 97%, 98% or 89% 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%, 93%, 94%, 95%, 96%, 97%, 98% or 99% sequence identity contains substitutions,

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

amino 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 sequence of SEQ ID NO: 2.

In some smbodiments, the substitutions, insertions or deletions occur in regions outside the
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In one example, the invention provides a fragment of said anti-Factor D antibody (e.g. antigen-binding
fragment). [0139]In one embodiment, the invention provides an anti-Factor D antibody comprising light
chain HVRs and heavy chain HVRs of a reference antibody, wherein said anti-Factor D antibody
further compM<2&'%ddhSttution at one or more positions of said referencePantibBaY Whefein said
reference antibody comprises light chain HVR-1 comprising ITSTDIDDDMN (SEQ ID NO: 30), light
chain HVRAZRo(mprisitte GENT irRieniS EQU Ent85)n antl-HabtbcBaantiBvR-@cpngessingd@SDSLPYT

(SEQ D N 38 Beat R h SRS YT EINY GINIRBIDNGE30). heavy chain
HVR-2 Corél)g{glilng WO 2009/134711PCT/US2009/041785 WINTYTGETTYADDFKG (SEQ ID NO:

40), and hERMRGANF VIO AKHEMY EEBINR F3E & D R A iPerish &+ &@nPBiRPSubstitution is
one or moemdhthisefptientrlg: (a) amino acid at position 33 of the light chain is L or I; (b) amino acid at

position 34pqhthe light ghaiiis Ardb@mEanNeN ASHALREHION P2 RE R ligh shaipds S or A; (d)
amino acid at gosﬂmn{éﬁ%{gf the Il%I%} chain js 'V, e)_ amino acid at position 1 of the heavy chain is E;

(f) amino ZEHEPES P I ARG AP TR TSR SIS 2B AT AT AR e BRI BBt the heavy
chain is A %) StV 8@ exadfipl 84 thettveBtibn PV iiSs o Ralnsentafcditbaliili-Bactemantbody (e.g.

ant?gen-biegaﬂjgﬁgaw@-:zflﬁ)mé@}in sa.%@ér&%omﬁém@aﬂme\é@@%&ﬁ;@ﬁé&%ﬁ%ﬁ@%ﬁé&ép; E\J/R "
compriomg o S A S e B R AR B S i e ORoETU805, obat, 979%, 98%
or 99% setjifstiBdioaennaptiras antllstnnierskiveictecfertbarety SEE. DIND 289b0d) an HVR-H2
COMPprisingaRABIHGArAEhERE UEAGR DAY retdpa3h bmH P 6indd%er Q386 DI4HE R0, 96%, 97%, 98%
or 99% ;e%gg&%ieq] Sntg fo,an g{gi ‘,:‘an(]:gglosae| lence electegf. GSS%E_%J\IO%E# gii. an HVR-H3
comprising an amino acéosequence aving a?qﬁéasef (%o?rb.sﬁd o?{é)ﬁr&), b, 0495, G50%, 9656, 97%, 98%
or 99% setffSEEaERERT 18 AlPamito WeNg SEhdiRe SelbatedPrIHiICE DS 21dEetiontD NO: 42,
SEQ ID Nexch3inSEsdH Nicd4rane\BEQ.4D N@e4Rs). In some embodiments, an anti-Factor D

antibody comprises a light chain variable domain comprising an amino acid sequence of SEQ

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

(e.g. antigen-binding fragments).

10110] An anti-Factor D antibody may comprise any suitable framework variable

domain seguence, provided that the antibody refains the ability to bind Factor D. For

example, in some embodiments, anti-Factor D antibodies of the invention comprise a heavy

chain variable domain framework sequence that is a combination of VI.4.1 b+ and JH4d (See

Figure 3). In some embodiments, anti-Factor D antibodies of the invention comprise a human

subgroup Vi heavy chain framework consensus sequence. in some embodiments, anti-

Factor D antibodies of the invention comprise a heavy chain variable domain framework

sequence comprising FR1 comprising amino acids 1-25 of SEQ ID NO: 2, FR2 comprising

amino acids 36-49 of SEQ 1D NO: 2, FR3 comprising amino acids 67-98 of SEQ ID NO: 2 and

FR4 comprising amino acids 105-115 of SEQ ID NO: 2 In one embodiment of these

antibedies, the heavy chain variable domain sequence comprises substitution(s) at position 40

and/or 88 (Kabat numbering). In one embodiment of these antibodies, position 40 is cysteine

(C) or alanine (A) and/or position 88 is cysteine (C) or alanine (A). in some embodiments, anti-

Factor D antibodies of the invention comprise a light chain variable domain framework

sequence that is a combination of DPK4 and JK2 (See Figure 4). In some embodiments, anti-

Factor D antibodies of the invention comprise a human kappa | (1) light chain framework

consensus sequence. in some embodiments, anti-Factor D antibodies of the invention

comprise a light chain variable domain framework sequence comprising FR1 comprising

amino acids 1-23 of SEQ ID NO: 1, FR2 comprising amino acids 3549 of SEQ ID NO: 1, FR3

comprising amino acids 57-88 of SEQ 1D NO: 1 and FR4 comprising amino acids 98-107 of
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(iv) an HVR-L1 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: 30,
SEQ ID NO: 31, SEQ ID NO: 32, SEQ ID NO: 33 and SEQ ID NO: 34; (v) an HVR-L2 comprising an
amino acid sé”&%%%’g%éving at least 90%, 91%, 92%, 93%, 94%, 95%, 9644 B GEVBBr 9996
sequence identity to an amino acid sequence selected from SEQ ID NO: 35, SEQ ID NO: 36 and SEQ
ID NO: 3758RUDWPah HvEne Srabedpigih gf direaerintbadiess it eHeivivagiattlécfomn 008tk 91%, 92%,

93%, 94%; Rp¥ncAGUmHTEL 40N RIRHIENSE)IdERtKiln a5 amir/arithserysnce selected from
SEQ ID NO:n%’ztE)Bé or WO 2009/ 3§711PCﬁUSZOO /041785 gﬁ%qa%éeast one variant HYR, wherein the
e

variant HVR con%'B?i)s'eié1 Mo |ca€f|ci)nﬁ%q‘t§ Q%Sé? 8P1'eb? isei?j’d%o% éﬁ%%%'@ed(e ﬁfé’&'lﬂ%?éb ID NO:
39, 40, 41pasitirBidis AEleBE 1), B2|BABA)3HBBCE Vo IBBIINe dMbasieunipre(ithe ingeation provides

a fragmengefrsgisl @atinkasion Brandibosly-488eaiigen-bidng:iag mamnbdleldinsope
embodimeo@t@ an HVReri]‘l ving an amino acid sequence having at least 90%, 91%, 92%, 93%, 94%,
95%, 96%, g 5}? G800 Yoo sequence identity contains substitutions, insertions, or deletions relative
to the refeletidé sequehedhpiearpaiitibe®y amesingaacamniise aridsifie neestethifsriie ability to

bind to Faséguéhch) seme-gnmaodiswiised ietalefthdasifamiacidenayvehaesasphstifuted, inserted,
or deleted_in the ref ce.s I rom.t roup consisting of SEQ ID NO: 39, SEQ ID
NO: 20, SEO TN R BEa 1 R PR 1o MO A RS, B pNg 2 seo 1o
NO: 30, SERFVDRRH BrsEEFIDAND:IB2reprpAdinest antispaaPacibedies eGhpINeNtias, SEQ ID
NO: 36, SEsh st @ hdFvartaSEQrdiahM@oslin 014R)k oneaspashbinetisvention, avides a modified
anti-Facto thady ISing.. h f ive or six HVI elected from: (i)
VR B e e S R B SR v
comprisin§tRESHind BB eeRbEinGCEn SE E5HGO (udiferfy FrrreRIGEALABridMyaREedivino acid
sequence cSa#eeSe:ﬁ mrmmrﬁ:ﬁi@oL[Br&I@gMIgSE@J [y Gl @nd 2% FaVIRY NEXv43hSEQIdIdNGed4,and SEQ
ID NO: 45?5,@%%&&){%%&%1 " TROJAAATURR AR SRR AR RI IR GO EO: 30, SEQ
ID NO: 31, SEQ ID NO: 32, SEQ ID NO: 33 and SEQ ID NO: 34; (v) an HVR-L2 comprising the amino
acid sequ@AtE SEIREINA BIRS EEFIRNRRS: B 5 HSRYIATFARA I 46SHRN SH6 RRDS $7P1ERwI &) an
HVR-L3 ctotprisinsutinssampadid gegugfde igiedted fromi IGED |DANOeB8odim@d)t adreast one variant

HVR, wheggindhg yafiRaldd YRreomurigss m%ﬁi@g%%a&q@a%ﬂa%@&%%mm ence
depicted mﬁ@lﬁi}%lD NQO: 39\';’1‘38’ 1, 42, 43, 44, 45, 30, 31, 32, 33, 34, 35, 36, 37 or 38. In one

example, IRBS A ABUREEY frsbionmiat esidta Meresit s R r0e R PelY, AT Bihding

fragment) bjodinggfiiote. émbuelambnt itheninsethiiociqrovidisdien adifiedramtitibactonibisedibody
heavy chain constant domain comprising substitutions at amino acid positions that do not
result in an effect on effector function (e.g.. binding affinity). in one embodiment, anti-Factor
D antibodies of the invention comprise a heavy chain constant domain of the IgG type (e.g.
lgG1, 1g52, [gG3 or lgG4) and further comprise a substitution at position 114 (Kabat
nurmbering; equivaient to 118 in EU numbering), 168 (Kabat numbering; equivalent to 172 in
EU numbering), 172 (Kabat numbering; equivaient to 176 in EU numbering) and/or 228 (EU
numbering}. In one embodiment, anti-Factor D antibodies of the invention comprise a heavy
chain constant domain of the IgG (e.g. IgG1, l9G2, IgG3 or IgG4) type and further comprise a
substitution at position 114 wherein position 114 is a cysteine (C) or alanine (A), position 168
is cysteine (C) or alanine (A), position 172 is a cysteine (C) or alanine (A) and/or position 228
is a proline (P), arginine (R) or serine (S). In one example, the invention provides a fragment
of said anti-Factor D antibodies (e.g. antigen-binding fragments).
f0112] Further, for example, in some embodiments, anti-Factor D antibodies of the
invention comprise at least a portion of a light chain constant domain. In one embodiment,
anti-Factor D antibodies of the invention comprise a light chain constant domain of either one
or a combination of a kappa or a lambda light chain, as the light chain from any vertebrate

species can be assigned to one of two clearly distinct types, called kappa and lambda, based
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comprising an HVR-H1 comprising the amino acid sequence of SEQ ID NO: 39. In another
embodiment, the invention provides a modified anti-Factor D antibody comprising an HVR-H2
comprising the amino acid sequence of SEQ ID NO: 40. In another embodiment, the WO
2009/134711¥8 #)0983438/041785 invention provides a modified anti-Fac®f TLEHIBEE Fomprising an
HVR-H3 comprising the amino acid sequence of SEQ ID NO: 41. In another embodiment, the
invention pro thdesnén maiifiesh satedact dred antidtady caripsisingandriiBiioiech arprSiagtiie amino acid
sequence gfBEGLIDMNR ,ﬁ&gdfbﬁ%gmsws%rgtﬁ@mra% B IANPRID P gﬁér?? madiiigdantyactor D

antibody ComErISI‘ﬁJ{% an HVR-L2 comprising the amino acid sequence of NO: 35. In another

embodimefT RS BB B oot das srﬁbﬂ‘i’%ﬂ%‘ﬁﬁ@ﬁ%?@rqgeé fkf%?}’%rﬁ?&sﬂ’f@j%aﬁffﬁ% acid
sequence W@E@ﬂ@)ﬂl@e%am baga@danizodies ofveniormiovidewdskagiperthafrsaidsanti-Factor D

antlbodleso@&@msns RQAGMER IR 440 D ARRINCHSMROMMEN TS NMRNEIGR provides a
modified a @g}ﬁorﬁ? antlboc%/ mpr@%&? an HVR-H1 comprising the amino acid seéc)]ﬁuence of SEQ
ID NO: 39° e ¥ ngﬁ]@ fio A ARPHBRRHTE Ut FEG BN B 2880diRP SH RR/R-H3
comprisindtee tm icriradiek sdight ataintSEBNIDINGIrAS. the appeXarapisd fhehaventiorsprovides a
fragment ofi sgid ABH-Steiida aibody {geaRItioRE bindincfragerent)- D4R anather embodiment,

the inventio ovid ified_anti-Factor D antibod mprising an HVR-L1, com rising the amino
acid sequenqcfa?_r 8r'e E%afﬁﬁ% ?h TR-P2 COReph 8%59‘3\" %\ r% AT YRR L e éﬁéalD NO: 35,
and an H\XMEWN@W@ﬁ@ﬂﬁ@samm@ﬁém!@équ’@nﬂ?&@@em().13& aroysieinexéin plesatine invention

progiddes ainpameRttioh aawﬁm}dﬁamr@aa?éhé@ﬁy (Q@)gr a@khg%rw rmiagsfﬁag Menkinéadi@Hp another
embo |ment t Inver tlon provides a modifie antl or D an HV

comprisin 1 ehglr(ﬁrr‘i:"o gfdvséraeugﬁcag %f (Boi%t Rib1 Pﬁ)}sig)g f Ssnmrﬁ%iéimd
sequence 6f®E®"ﬁ5‘N®*%‘”&Wwwf%d@érﬁﬁﬁgmg% ﬁﬁﬁﬁ@%EﬁP@é@J@ﬁtﬁ@@ﬁS@@ ID NO: 41, an
HVR-L1 cenmfésingdhe aaypemeid sequence of SEQ ID NO: 30, an HVR-L2 comprising the amino
acid sequence of SEQ ip I‘ﬁb’gdlﬁéd %19:?% 'J%IAS ﬁggy%lsslng the amino acid sequence of SEQ ID

NO: 38. In one example, the invention prow es a?ragment of said anti-Factor D antibody (e.g.
antigen-biftihg fragme?ﬁf)e [O4THIR BereindpdidemBsiietiiBioprovides of mediffrscainfacindr D
antibody cmmporﬁmagfarrmampiehauniﬁaﬂa:bieaﬂmmawhmmmsmg@nmm@m%mqgw@dﬂavmg at

least 90%,.919 9 f ino acid
sequence sﬁeél}e%g?ﬁﬂésrﬁ%%ﬁfgjﬁp %?)tg&selgt%@dﬁg @ﬁﬁﬁt@o%@zﬁg%ﬁ%ﬁdgz%%ﬁ gf‘%’%ﬂ% 27,28
and 29. |n@8?ﬂf@%ﬁ%88ﬂ‘ﬁéﬁf§ AR 5t R ARIRY 2 RSSEPYDY6, 91%, 929%, 93%, 94%,

95%, 96%10978b, 98% ok S8% saxfuBaceriDentityodgnitailnsgisy astitutivnsdredrfactsy Orateletigns relative
10 the refeEsref SRR RULAIANBBRGY SATIRIRNG DakRMECAGI SedieAeRRIainghe abilly to

bind to Factor D, In some embodiments, a total of 1 to 10 amino acids have been substituted, inserted,

or deleted T 2°dERREN0E g&%@?@dﬁﬁ&ﬁaﬂ@&8&6*)88@.&%%%%@&6%% heye SBpYo%, 23, 24,
25, 26, 27 #8s¢ad 28¢1ricsbinelegitebdirmants;etiets phstitigonsgirtbeti@rstantetetions @ecur in regions
outside the, Y58 @ iniHid RSB SOme REMariments: e MoAHeHRRHiEARIYr Ihaguipody
comprises a heavy WO 2009/134711PCT/US2009/041785 chain variable domain comprising an
amino acng’ QS 34&%@@?@ ﬁ)cted from the group consisting of SEQ ID NO: 18, 19, 20, 21, 22, 23, 24, 25,
26, 27, 28[%‘0529 In o encagnpledithenineestidhashovides aveationennuirsaricaatbFacterrDiantibodies

(e.g. antlggadoa&etagoﬂgwge@m)st [RidiInensRspasbihg tﬂa@.%@ﬂ&w@?e%@m%@m@ #A8firFactor D

antibody co tc ain va e domain comp mino aving at least
3056, 5190 o A e %35? oA S BT SIS A B B A

sequence @@!@Bt’é@'ﬁ@ﬁﬁft??é’@ﬁdub%ﬁg%ﬁh@%ﬁgﬁ@aﬂlw@y 6Exargples pOframederkl@gion, 15, 16 and
17.1n SOW}%sﬁcmedim@ﬂt@,iﬁ@@@iﬁ@s@%@ﬁ%ﬂ%é@%ﬁ?%% @ﬁ@e%Q%(pe&@%n%Z%aB%%&%ﬂ% 95%,

96%, 97% o or, identi s stltutons in lative to the
c?g gi FLSs tllg %yct:r})/v%ﬁ%gc?ﬁ] oma f a %&@e lae %gﬁ

reference se uence mprisin amino aC| sequen alns ity to bind to

Factor D. H @’@mb‘?ﬁilﬁ%rﬁyhQﬁﬂé@w@t@pf@edﬁﬁkﬁ)\écwgm%éﬁﬁ %@ﬂ)éﬂﬂﬁéﬁ IAserted, or
deleted in ceseiguensaiBiecieddomtathe eroup consistisTes irSQdNINQedor résifuskeddits12, 13, 14,

15, 16 an 1a7n érﬁ %gl%q%@gg\g mﬁ?%‘l%@o&%' efrtlr%}% %a%f:oltret [Ens occur in re,glons outside

the HVRs e in the ome e ents, a mo an?)%ooﬁl éomprlses a light
chain varléﬁ%}ﬁ?ﬂﬁéﬁﬁ%%ﬁrfﬁﬁ{?‘ﬁﬂ%ﬁ?ﬁﬁ@ﬁéﬂ‘@éﬂ%6“%’@%&1é@&%ﬂﬂﬁ’fﬁ@tgﬁdbﬁ B¥PRiising of SEQ
ID NO: 6, Ex@nBlet®f FrhmERoliBod UV ETetibaraiidednoonedinamles Hrednvesdonmsovictisa fragment
of said anthFaetntisaBtneM 9% Gl e ARIARR ARG IAMNSRIS ) JOSAARR! R lfipdnvention
provides a modified anti-Factor D antibody comprising a heavy chain variable ain comprising SEQ
ID NO: 18. For example, the invention provides a modified anti-Factor D antlbody 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 variable domain comprising SEQ ID NO: 19. For
avamnlae the invventinn nrovvidece 2 modified anticEactor D antibodyy ecomnricina a liocht chain vvariahle



WO 2009/134711PCT/US2009/041785 a modified anti-Factor D antibody comprising a light chain
variable domain comprising SEQ ID NO: 9. For example, the invention provides a modified anti-Factor
D antibody comprising a heavy chain variable domain comprising SEQ ID NO: 21 and a light chain
variable dom%ift &¥fipidihg SEQ ID NO: 9. For example, the invention pr&tfaESHINETEd anti-Factor
D antibody comprising a heavy chain variable domain comprising SEQ ID NO: 22. For example, the
invention provideddaats)difiddiant-Eamida® @ntbésly), aofdptitsingrdahghtfehaianveld albledlonaain
comprisingyS&QuLR Pé@a&&sfﬂd%ﬁm&@pmW&nfmr@gﬂmg@% rﬂa&ﬂgaf%%aﬁﬁhge%%f& e&f'body

comprlsm a heavt]v chain variable domain comprising 2 and a %_F} chain variable

domain cothB¥SH %’E?ée|ﬁ'ﬁ\?6‘3ﬁ9fﬁ6?f8&'§n%%a’ﬂ’fée&%ﬁﬁw b‘?%‘gféee@é”ﬁfg dfl anti-Factor D
antibody coymyiigiargatehebyvyrublasol/fsimieleodo ragitn cesiturising FBEQdPON @sRBek oy @xdifyple, the

invention mcaw@ﬁo%@m%@aifoﬁéﬁw(%aggmggw@mnﬂ%ea 7 dabL ehaine@igblg-aoman
comprisin @ BAID NO: 11. ‘; le, the invention rowdes a modified anti-Factor D antibody
comprlsmg HARN eh YRR @@m&& ?fd?ﬁrﬁﬁgﬂ?é”%%@%q{ﬁ?”ﬁ%@ea ANRBIRGiIHRAriable
domain coBiphisiigSEQdifi@ion Bf Feshesitias plevehedieneitkitinnprovides<da stiodfimtlcaanti-Factor D
antibody Wmma@e%awr%aime%e%aﬁm%mmﬁ&%&%Qd%%@ﬁef%rwp'e the

invention prowdes a od| antl acto tlbod light ch ble domain
comprising SEGXBN é/xaemnﬁ éa%%? ?n%/%'ﬁ?ﬁ ﬁwﬁf éllsq?éf ’8%&% %'élao&ﬁ)?riﬁ Ehtibody
comprisi n@raae?@avsnmﬁam%h@mmm Q?@ﬁﬁiﬁfﬂsvﬂgasEQﬂ@hN@ﬁQMHoa tgHoptritWariable
domain COTﬁW!ﬁH}{}JSE’@téféd\l@iebngQL)Q%a%@%iﬂée(IlﬁVﬁ‘@Bm&{ﬂ%@ﬁﬁrﬁmed anti-Factor D

antibody com r| |n eav |n varla in compris .F r example, the
S D TR PR F21 I comai

invention ﬁyovﬂjes a mo actor omprising a domain

comprising’SEtyath Rt g5, W @xﬁfﬂ‘ﬁl@f’ﬂﬁe ﬂﬂ/éﬁﬂdﬁ%@ﬁii/ldﬁ?@?ﬂ!ﬁiméﬁ inmgditiastor® emtibody
Comp“SIn%arbeﬁwaﬂbmﬂé@fafﬂﬁitﬂﬂmﬁﬂbﬁﬁmm roi6d HosNG¥s2hagnst & ltgbiFehalionaniable
domain cqf%ogg@g[ §l§i&)0!]|% Nn oﬁle f%%%qﬁrénl%e nv%Q;[é%Q Q%des a éﬂf g)lfle ent;{ Factor D

antibody comprising a healy chain vari Smain COMPHsING or example, the
invention Sroekesd b dmisteaRindae sy eMebody comprising a light chain variable domaln

comprisingd$EQD 1D NOnleharoniexample stheniiverytisnhyg avideson congifies anlad_:amﬂ% r@g&lfﬁlbOdy
comprising & NeRYEAIRNRIFRIE AN FANBTSIAG LG D O 20,8000 fRAGgyiable

domain comprising SEQ For exa e Invention prOV| es a mod ntl ctor D
antibody c'i‘i?ﬁ BRI @%%@(RP@Y]&WQFT'&EI@ @%ﬁ?@éﬁﬂﬁlg&@@% 'IW@QQEIO@BP@xampIe the
invention pirevidigsdymonudifiee aativaeto D ragiiibatiyt tarsprsing ddigiichainoratislyle rdomain
comprisinge3RE3 HAMY: kit @ %agn@é%dma@waaeao@w%% ‘}’éff&? %tgng.anﬂbody

comprlsm%ﬂgheavy chain variable domain comprising S an a ain variable
[

domain coPag T SEBIHRfosUE. %P‘é%ﬁ?ﬂ|EO’EFPé'?ﬁ\Péh%W%ﬂ?ﬂd&%%i‘?ﬁ&iﬂ“r@&%ﬁf\@éﬁtor D
antibody comprigienyiactreil/ paiitaine\2itaBRS dend a4 Pprkagest Q7D 286 228, Bal, S&ndole, the

invention W6 200YKATHEETALISAR0URAIIAS provides masified b asiouangbody
comprlsm% §$£é£ \é%arl%gle domain com HSI%? Q ID NO: 16. For example, the invention
provides a it 7 5 ARiBOHYT & nH%W&W’mmﬂ%%qégI@%EﬁWQW%Wlsmg SEQ
ID NO: 28'%11‘@91q'lgﬁt’f?¢¢iaﬂhﬂv%1ﬁab@ax)msamK&hﬂpﬁsnigp@lﬁp@nmﬂN@rlaﬁts%ﬁmanqaﬂabmmventlon
provides agnpdifes a{gyE@fﬁws@awﬁm%emmﬁne&@n@% ehais wasiaieAgraaingomprising SEQ

ID NO: 29. For e ti-Factor D antibody comprising a light
chain varlggfetraomaln ?g$§§ %g%%%gﬁ%é%ég@ @a‘% LE 4?ﬁvé§?b 38%)' 4L f%fﬁodlfled
anti- FactoF‘D"%ﬂbdd@e&mWﬁﬁh@@ﬁ@@?ﬁ/*bﬁaﬁﬁldmf&lﬁléﬁécﬁiﬂmgl@mmﬁrﬁmﬁm iBRICGES29 and a
light chalﬂ@@dﬁ&mmwmn%@;@ MOl msyopRMeanEeditalp mr&tﬁl@@rov'des a
fragment%fSéa r&p @actorDantlbgglgg e. ac#} Yb golg tfg% rgr?nar) 015 In one embodlment
the invention pr%w esaporljype Fide ecompnsmg 616 owing ami oa%l seq uen guno ac

XiVQ LVQwﬁm«?@ﬁ@&@@%@@%mw«mmmm@@@L@WW@W&@W@ ETT
YADDFKGRE; \36& 1987, SV S HAY b SO AL FAgioh Y e R \Wd MG G E LTSS 8eQ ID NO:

74), whergin &  RlaFor i 180420101 ARG ING:00Q-R SNmElbatinent Jhe nyention

provides a mo anti-Factor D antibody comprising wing aminb aci seguence:
X|VOLVQg%fIS@ERRP@K@WKWWS@%FMNWWWWN@Q%@GE’EWW@WIRFF’W’GETT

Y ADDF K GRS BSEdnpEMEGT AvATKHE S EqueAEEITAMNOAC B ESENVIE XNMERE6T LY visSs($EQ ID NO:
74), wherein X1 is Q or E; X7 is N, A or Q; and X3 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 following amino acid sequence:
DIQVTQSPSSLSASVGDRVTITCITSTDIDDDX4X3§WYQQKPGKVPKLLISGGX6TLRPGVPSRF
SGSGSGTDFTLTISSLQPEDVATYYCLQSDSLPYTFGOGTKX,EIK (SEQ ID NO: 73), wherein X4 is
M, Lorl; X5is N, AorQ; X6is N, SorA,; and X, is L or V. In one embodiment, the invention provides

a modified anti-Factor D antibody comprising the polypeptide comprising the following amino acid
[JaYalBT~Yalal~%



SEQ ID NO: 47. In another aspect, the invention provides a polypeptide comprising the sequence 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 on8LXUHpi&"the invention provides a fragment of said polypeftdé$885fHEne aspect,
the invention provides a modified anti-Factor D antibody of humanized anti-Factor D #111, wherein the
variable liglatiehalis deyieaithgOpinpik set: thereamatbaiititlyde dlaBnce stile dtettidnoamsth @rgifondy consisting of

SEQ ID N@e6rdkdy B NGYisT: Igsaagt!@%gugwgq:@ MO: 9, SEQ ID NO: 10, SEQ ID NO: 11, SEQ
ID NO: 14, SE O: 15, SEQ ID NO: 16 and SEQ ID NO: 17. In

ID NO: 12 ih—:ﬁlD NO:; 13, S
one examgf | the mvenff)}r;‘lr\ot?1 8%@@%%&9?6?%@%@5!58@8@D antibody (e.g. antigen-binding
fragment). [0156[Theohindispedftatitibddive ntiothiproviekioa agediictlari FattocEn adilstetijedf lpmanized

tho group o pasneraR N i%%*%s“?%?‘oa‘*ﬁ%@ T e S Ib NO:
e group ¢ 0

22 SEQ |Bof<r@)‘*’&z%’g ﬁ‘g KR S 7 “ﬁéo%'”%ég |%’T\R53‘?€'98E6W% RRBSS£EETD NO:
28 and SE® HDtMmQ@itmmwaﬁmléwmh@anmm Popgide s BHisegmEnRofcsaiteainiedtadtor D
antibodiesye. %@{ng%hl%ﬂ@%@ggﬂg%ﬁsh dfiAlueneashetiheRignP e pAdUIed

anti-Factor D antibo f humanized anti-Factor D #111, wherein the lig ain domain comprlses the

sequence r&?@‘ﬁﬁelﬁf‘ﬁ@uﬁ’f P8 égﬁ%ﬁ?“i%aﬂ‘i\?emﬁ)ﬁcﬁ%\?ﬂ@éeﬁ ﬁ%ﬂ?ﬁ‘éd@ﬁf?@‘&@t@ D
antibody odrhinfaativzed 361-df ddtanid#6ldrhing hededatledresnsyzimain domain comprlses the sequence
of WO 2009/ 134?&&6’%“%%?‘%98’%&%%%?%@ »‘RSNRxeﬁﬁgmoo%rﬁﬁReﬁéR‘yﬂ ENEQ Broyides a

modified anti-Factor D ant humanized anti-Factor D #111, wherein t t chain dgmam

comprises tﬁé%%&ﬁ&%%ﬂ”g‘ﬁd 18 Wi el ety Bisgist eﬁ?@f?mfémroﬁﬂﬁﬁﬁﬁ@svﬁ $8dified
anti-Factop® adtibodyiohddnoavt Zexbantt Baiaer Ebdililaxidwerehtdbgidieavinishairdamasnagmprises
the sequeggelBEHRNRS LR Eéfml 2ol wv,%mm{%ew% 3 fragman! h saidiant-Factor

D antibody (e.g. antigen-binding fragment). éjn one aspect, the invention provides a modified
anti-FactoPB MBSt RefemetPhst- @acF 8F 58191, S HEAHIBRAIRRILIS g ReIRRIHSM ain
comprisesrtingisgduendeidftSBQNID, MO flovesnt dhrer \sarisdrhe heare dhainet mainicaon pisiasatie
sequence LSEQ I %Qd ?@ﬁl%&&t?'ﬁ?ﬂdﬁﬁ% it 'E)ﬁ%‘“g{u‘r FF}}%] 1b $ g medified anti-Fagtor D

antibody of humanized anti-Factor D #111 erein t e varia ain dormain comprises the

sequence GIMSETATPRO2P%HY fﬂﬁ’@vé?%lé%éﬁ%k?dm Bissiath @fﬁﬁﬂi‘%é‘é"ﬁﬁé el rit¥PoRISEQ ID

NO: 19. Inzangier ﬁﬁnbp&hmemnaheh@va@@@wowemm&%a&m%a@w Bolibedyrotin

humanized anti- Ea #fl%llhwggggép éﬂe ¥ara{ g\}veslu%ntag Oaf;no bac in ccn> rlses th %eﬁ%?nce of
SEQ ID NG an%atﬁ Variabie eav chaiR domnaih comprises hes l‘('an(:eoofs§ 'TO'RG920. In

another efigBdingeindie Tﬁv@ﬁﬁ@ﬁ%@%é@@ Rodifier %ﬁ—‘nt’ﬁ%fﬁ*@ aritibdeiseof Min i geM

anti-Factor R# LS whereiden vosiable lighzahaindomeis caarrrtidheseayesandiSERdD NO: 9
and the v heav |nd in h ce fSE IDN ther
embodlmg%]t%ﬁ{?e |§§é% O?o%l Fé%s g%r%odsfs e%sae}ﬁntlﬁlg c% %é r]barg %a%?ncg%rl%ee%bgngqui&or D
#111, whé@ﬁ*ﬂ?@%ﬁﬁ%% igaRieRMeabPRLPNEBRFHSRs the sequence of SEQ ID NO: 10 and variable

heavy chajimdemain commlsegah@muwm oA = (DY C) ﬁﬁlﬂamﬂmm@@ﬁéntbe_mvenyon
provides ayadiee AnkE AR haRIaRy (ggyglg%gﬁg ARILERR LR bl eaipdge variable fight

chain domain comprises the sequ nce 0 S 1 an e varia eavy chain“tlomain

comprisesTHE S} tRéh & YInBgbnmHeROVals ( %ﬁéﬁ%?’éﬁ%%ﬂﬂﬁ@h‘ tRe)invernieAGPHTAESA modified
anti-FactothB antévedtiaof:egranize duali)-frectapidd ¢6l alafesein dhigalariab e digld (e hainfiamain
comprlsestggq@g,ggwgf%%@&@ whth ﬂﬂedam?gé!r‘?r"?‘P&%J‘%@fﬂ?@ﬁe@%@]@r‘ﬂ&&?ﬂ%@es the

sequence of SE O: 24. In another embodiment, the invention provides a modi anti-Factor D
antibody oS ?2@8 Btienrtsps ity 1o igerahs iiicns BTy mfma.HVdBWW@@més the
sequence of SEQnDINOs1E andtiie saenbliedistigtichaihdaméilr denspssesithedsemgence of SEQ ID
NO: 25. 'naﬁﬂ%hfécﬁé‘%%gﬁ%e@ﬁn&'ﬂgn'@S@é@%ﬁﬁ%@@%@ﬁ%?’éﬂﬁ%@%&aﬂﬁ@b@ 8oy At

humanize%eantl Factor %]#]ﬁl wherein the variable light chain domain comprises the sequence of
SEQ ID N&F RA% a TESarnAB IR H IR EhEiRY HBﬁ?a‘qu%?%{rﬂﬁéégrﬁ‘?S%%%g??dr biglegied) ASUNB: 26. In
another ertisotlindingt affieitinoeirionlysie viskey leemdedifigbahsBlactor D antibody of humanized
igti Fgr;thoro%}éll WhW&iméhﬁo\é%rW&l@J ligi GhAip %m%mgﬂafﬁgéme%%ﬂg%ﬁzﬁgefs%@hm NO:
an varia In co s the se another
embodlmenei e @& }é) (fggf?f %W%g]%}gﬂ%S |En\?é’ﬁr%l FOXAGRE ??H%iﬂ ‘(‘ngﬁl‘?Factor D
antibody of humanized anti-Factor D #111, wherein the variable light chain domain comprises the
sequence of SEQ ID NO: 16 and the variable hea}’/ chain domain comprises the sequence of SEQ ID
NO: 28. 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: 17 and the variable heavy chain domain comprises the sequence of SEQ ID NO: 29. In

one example, the invention provides a fragment of said anti-Factor D antibodies (e.g. antigen-binding
franmente)l TND1E5OT1INn one acnect the inventinn nrovidece a modified anti—c-Eactor D antihndy of



a. Affinity [0161]To determine whether 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 @3&N1#aY be performed (Antibodies, A Laboratory Manuaf ‘E8ie2&3f4 g ¥arbor
Laboratory, Ed Harlow and David Lane (1988)). Alternatively, epitope mapping may be performed to
determineimbietbgczir ctivityHagidsiidiaptifodly )bihels rmore pitbpiardkinieregt{ Cleammpieaital., J. Biol.

Chem., 27@@%@%&

p
R PARHE dh EFEl T

SRk ANHRAGYCAIHY e 1BF SXAIMIRLE JOL IMEARLIRFIOrIR: BRRY e

determined using standard methods, including those described in Exam

| _ [ le 3. [0162]In one aspect, the
invention FFBARIESIA ARS8 GF D REHERAR

[0162
o FHR5HE e A e of (e.g.

antigen-bifstegifrégrieneeitvat compete with a murine anti-Factor D antibody and/or humanized
anti-Factor D antibeyclane #llid @ngd/or an antibody comprising variable domain or HVR sequences
of humanized anti-Factor D antibody clone #111. Anti-Factor D antibodies, or variants thereof, or
fragments thereof (e.g. antigen-binding fragments) that bind to the same epitope as a murine

anti-Factor D antibody a
antibody clone #111, an(

hGikarin¥VO 20(
Hir.an,antibog

anti-Factor D antibody clone #111, are
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Even more substantial modifications in the antibodies or fragmenis 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
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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 10 nM (10x10-9M) or better. In another embodiment, the invention
provides an ah8-B4MGF Blantibody, or antibody variant thereof, wherein thBCHHSRIMSPRBANtIbody in
its monovalent form to Factor D (e.g., affinity of the antibody as a Fab fragment to Factor D) is 1.0 nM
(1.0x10-9Makbbettér tHa arathEthe smibadiaient{dhexinviektian provices asiamtedrastonibantpody, or
antibody V%%Fg@r&%av@g&smb&@%ﬂﬁ@%@mea%m@%%&r}“fﬂl@( g}gxefga%'%hgﬁ(@{ MdUEACHYD (-9

affinity of the antjbody as a Fab fragment to Factor D) is O. 9 M) or better. In another
embodimeMEYFRYRAEHEBIP Frodirscsh difite s Lo BUaR BSEY CorcamiBoRIT SEREAP toRSSiefiherein the
affinity of the antidodydieitsomovialeindomatialEactoreD, (&.g., affinity of the antibody as a Fab
fragment to Factes)iAbisdi AyeMddix Q1 2Mur hetter, In another embodiment, the invention provides
an anti-Factor D gntibogdy, or antibody variant thereof, wherein the affinity of the antibody in its
monovalent form@ ?f:é%%laff”(g!'é’., affinity of the antibody as a Fab fragment to Factor D) is 0.5 pM
(0.5x1012 M) or bBthasichhihdyexamiple, the invention provides a fragment of said anti-Factor D
antibodies (e.g. apfigannading frementsXQHeginnoihes-gmhgdiment, the invention provides an
anti-Factor D ant{'(godly, ort.a_ntibotdy vgtriant thereof, wherein the affinity of the antibody in its bivalent
form to Factor D e?.a.?rgﬁl'n(ﬁyr%f tive” aﬁ‘tibody as an IgG to Factor D) is 10.0 nM (10.0x10-9M) or better.
In anotherl@hbbdimentNeecensantiivepobidiédioms avili réatexthanginp dynerbertitfome vhtiese thereof,
wherein thgaffiityaf iheaitedy in its bivalent form to Factor D (e.g., affinity of the antibody as an
IgG to Facigr,D) is 5.0 nM (5.0x109. M).or better. In angther embodiment, the inveption provides an
anti-FactoiBézggtibody, Igraéﬁ{%é {/n Sgnlénn n%g‘r%gl SW %F&ﬁ?r@%ﬂﬁfﬁ%‘?fh@%m?é] {?)9"5 bivalent
form to Fab@iernasigcadimmsitybrivie esatmjnasiiniyerecseigeted D) v5an0 dignley.0x10-9M) or better. In
another engiedjment, thauimieRiRMmevitessadRINy basker 42i@stihasheean@ntiRashmiirat thereof,
wherein the affini t ' in its bjyalent form to Factar D (e.q.. affinit the antibody as an
6 to Facig 3‘6%%%%@&%5%@%5@#@?&?ﬁ*ﬁ%ﬁf{ﬂﬁ?gﬁﬁ% e R e on
anti-Facto"BuslstiBE Ry et HRISE yov AHeRTUsIRYBeR; AtiRtar (presheridirgcisniauieamnssiF il iR bivalent
form to Factaefetesss, aftintyafihaantbossas an dglictpfeasiedDiish 6 BMdB@xkAt12 M) or better.
In another, i [ | rovj |-Fact tibody, or antibody variant thereof,
wherein th@%f%ﬁ%ﬂh%@ét%%%it%r%i\ﬂ%rﬁd%%% %cg(?@? Ze!).r(?.’,g‘ﬁ iﬁslt?/ron??rﬁy%jnﬁ%n&y as an
I9G to FadbF BIESPEEPT $POURTISE MMy BOBRER (A fothef Bl oA AT o Vil éisaenSsiovides an
anti-Factot/BAasrildely, or antibody variant thereof, wherein the affinity of the antibody in its bivalent

form to Faggpsdp (.0, AihGA!dhe AIDRRY 45 ABJAG DAL AR G 1012 M) or beteer.

In another embodiment, the invention provides an anti- WO 20 347 09/041785 Factor
D antibody'YBP ¥AHBYAY SRR AS SYPHEE et arRmbosisa sty Ar bR Ient form to Factor
D (e.g., affipigrodribdcarsgimoesidums i GdpdFactaniDodyOvBl b ¢OEsd Bl Mjted, lBajtdrodn one

example, {ie,in¥eaHO YR Ides, BdrAsmantafieaid BaHHEaHon AR NaRiSs (B.9iRefiggn-binding
fragment?#f(g 69]In another embodiment, the mvennongarowde,s an anti-Factor D antibody, or

antibody £ %%F@&ﬂ‘wﬁé’?eﬁﬁ"{ﬁ&%iﬁﬁﬁ‘@f ot BREesAiRs o8P i MORTRiBgaR FiREsRT®) Factor D (e.g.,
affinity of eéZdmtibody &ydirRsly filagmedified SdittohDyiibetveeem(nd il {EybraGSHdimnd: 0.5 pM
(0.5x10-12:8: 15opBatRerLRMRediRIRALdaRi) e BHAR RIQHSRR 3B - Rasiar b ARERRsfantibody
variant thet eofmwherel the affinit o,{hthe antibody in.its monovalent form to Factor D (e.g., affinity of
the antibody &5 & %38&%%%%%8\{ Eéc?é?iﬁ)qgaﬁgt/%rég ! PRAM TBLESE TR A PAHRM0.1x209 M). In
another e@Hiidiemorther aierantion [srs)idls. ancamirplatbly Biderit 6894, onantibefdyabhr itk aliereof,
wherein thenedfiaity rabshpraribaguiriia srenovalprt desmdie, RACINRH: Jrodfitity pidhaaniibody as a
Fab fragmsearilé t%ﬁf_‘%&% [E) é%t;tf)%t eese%rg.%li‘{!\/l 5.5x1 0 Mg and 1 nM (1x1 Om M). In another

[ ion’p T anti- i

embodiment, the invention provides ¥actorv'an B0 % i antibody variant thereof, wherein the

affinity of {8é28htibody iRcsWRshRFedlEHPforhih® redified Bridgdyatiitiapobthdharamdelg-as a Fab
fragment tenbgataidd)ng kejniean BSHNbYRDsLONE M)mgr%:@am&rmmm dga@;?xample, t)he
invention prQyi ' ti-Eactor D antibodies (e.g. antigen-binding, fragments).
L0l e B o R P 8t v
thereof, wHES SR alifmsteminn a i Baging rffipivgediorortharbiciraisrmeivijesssfifis of the antibody
as an |gG dotibadyor=bByris betagenrd henlt (8.5 ¢ @imeMpiadid Pigpive40, Seléhd 2ivhodimanosher
embodim the | [ ides. i-Eactor ' r aptibod rl hereof, wherein
the Aty o Lo b o P o 10 1
Factor D) is between 10 nM (10x109 M)and 0.05 QM (0.05x109 M). In another embodiment, the
invention provides an anti-Factor D antibody, or an(’tibody 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
5.5 nM (5.5x10-9M) and 1 nM (1x109 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 t0o Eactor D (e a  affinityy of the antibodyy ace an 1IAaC o Eactor D) ic heatween O B nhM (O BEv1012 M)



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) of about 1.1 pM (1.1x10"12M) +/- 2. In another
embodiment, an anti-Factor D antibody, or antibody variant thereof, may have an affinity in its
monovalent B8P EAEHr D (e.g., affinity of the antibody as a Fab fragmd& & 2884 33%5is about 0.19
nM (0.19x10 M) +/- 2. In another embodiment, an anti-Factor D antibody, or antibody variant thereof,
may have faagaiimityisrpitspbivdlent foraetedTactondhfetjininfinithofttigsantitbdys &sadgibdmFactor D)
is about 0.08 (9 0RO M)+ 152 i another siyhadiment: AR AR EAGKARR.20tPggHe Qi antibody

variant thereof, may have an affinity in its monovalent form to Factor D (e.qg., affinity of the antibody as
a Fab fraghfACHPRacliop RndBsLifasms i YIS boipis 108/2) SRBHIHEF eRiBBafhent, an
anti-Factosijactabddypepantive dythariaintcdiestaftivitagdsaye tarcadfimtyhiat ite ivébedy form to Factor D
(e.g., affinity.ahine apHhgdk s A (R FasasdRiR ARG HL8 RN, GOk tén 2. 4y e example,
the invention provides a fragment of said anti-Factor D antibodies (e.g. antigen-binding fragments).
[0174]As €GN EREHSed in the art, binding affinity of a ligand to its receptor can be determined
using any ftaAjariety of assmdifiethahtimdssBanitedns, of agrietis dieaahiitgtivetigatues.
Qc‘aqrd'”?fbdnsﬂw %&%ﬁ'&é@@ﬁbﬂéﬂw@k@ﬁ?% E@Mﬂé&é@&%ﬁﬁﬁﬁg@%@iyﬁ‘ﬁﬁé _@fg&ﬁ%ﬁi Intrinsic
inding affinity (e.g., with minimized avidity effects). Generally and prefera inding affinity is
measred ISP PTDEL 7 P T T ot TR RE GLECPRISE th PSRBT ot
herein, foléieiffsréagmanthirfting mffilificaidens mey inotitdurihacakiesalibthef taeieoihthacihonovalent
binding affiaiMeraliesaia i naaneshas by Rits)afdah frmkanddhesmengwalanidingiag affinity
value of a rngrlertwcde{)c T\PWF antibtotgy rgqer% iCriwdFab form ég.g.,{,a murine antibod .fhagin% donor
hypervaria%?e ?eag?on gé)qUencesf’,Sa/%cerei% the Blndﬁ’?&%ﬁﬂﬁl y Vanies a8 getefmined iraer similar
assay condifiGirhotaiad aprutie RThbEIIRIenenthey st el ifsidrceo Yiplvaddramaitipivnitid mined as the

ratio of thepiebevabiesabtiba bumanizatcaniiapeyyia famdons ansaiddajerenss/campanmorFab
antibody. For example,.in one embhodiment, if an.antinody of the invention (A) has an affinity that is
ool T R S e SR Bt Ho R S el e ko
value of MAVRSEINE Bend(sampirie rrdreofxibectabeik i BrvPYR e B EYI(PerdaYaryansie dive
embodimentiibbayigatikadicafthegmeansiom Es)dnas angfiuity thastisrIyfrldigreaieacihantae affinity of
a referencg.an béi{%\%@o%%%ggﬁﬂgep erYﬁHﬁsz{a 58 Rerilcs i Vé}i%%n"%t WoHidLhe 3x, and the ratio

of KD of C to K uld be 1:3. Any of a number of assays known i the art, including those
described FRERaIY IR BigletiaysbihRamnimgafrity Rediad R OnEoRAansy nsi&mple,
_Biacor_e, raﬁt&mﬁrmunmayi.@mé\)aaﬁmb@IS@c&é&%ﬁqﬂﬁmbeﬁbm\ga&eaifﬁasceﬁragﬂm&y(_@.fgthe
invention %)%%%fr%‘?‘%‘_?% %%)@9%&8@&%&%%%%%@%- UREFhiGET SEAplRe N ONe
embodiment, binding affinity WO 2009/134711PCT/US2009/041785 measurements may be obtained
in an assa§t RAETEN thi'e BB HSE Ay iBBRSE Fgla BiRniAtParagiraiGsitie.d eactor D, is
measured iopaitemsaivelycehedigrndinse{-Fattorsb] fopthegiredehatied wismMiskitizedsiod binding
of the Fab pr AniReAy iBeAsUr Rt HitR TRARRE o the Hindind.aflinihe mepswements may be

obtained in an assay wherein the regeneration conditions may comprise (1) 10mM glycine or 4M
MgC12at SR CRYURS BY'BM Bl EERARIBE £18PH1G B e S G RiRRGNG SEedpar &F %9381‘ 5.0, pH of 6.0
and pH of ffigkpliie recemivedimemyitve itk ingatdhi pityotnetis wiemeyittion ajtehelbltkétied in an assay

wherein the hingiBgcRoBRILORSIAYSOMBRSS: GhsRBS IR RShufisiisd salingadifRiTyreen-20,
i.e. 0.1% Twe%n-Z(?. In oge embodiment, the blndlngg1 aﬁlnlt@/ me sure_men%ma %e obtained in an
SFP 2 a

assay wheTelt #i8 o r8f¥ﬁ@’ﬁ‘8aﬁ%’i%0§a%qw, 'ﬁh%&f & AomMToMHmE ailable sources. In
one embodtlidienypistintrg Sffiydrpisisareayanss htaysbe dhidifertohshsessbdipwaiessin () the Fab or
antig_O_dy i%m@piﬁéfﬁh\%ﬂacégp@&%ﬁtgww : ftéﬁ%@éﬁﬁ@@ﬁi@d%déﬂ%ﬂ ; @Qe(a_)&h&]é%enegagon .
conditions comprise tpH 7.2 an e binding conditions comprise -buffere
caline, pHO e B P ae TR TS SR T A 0 LR RERs may be
obtained igi§)add@yAligiarem ey #lecliRfradp oY esidb ofs dineR s bl EdiehBYb TGN BPBe Fab or
antibody isgngask BGoAIshesiega RrakoReaait onmheompriaeAfind ghrameésH 1.5 and (3) the
binding cogggé%g%t%%ng%i%e PBS buffer. b. Biological Activity [0176]To determine whether an
anti-Factor D antibody, or variant or fragment thereof (e.g. antigen-binding fragment) is capable of
binding to ¥328br D and BRBARIGPLHBBREGIEE BiericfoRraXsRTie M RilfiBiisrtidTasierRANE Phthway
hemolysis phe mobdic itkfaiionaasaysdysingd abbiicRBG, sSumagihehesecdifra udinpadiose described in
rample ZRiNSmANYS IBHIGD s bedele LI Lelon SnAaK AR RSt Lol of
Immunology, 158(4): 1763-72 (1997); Wiesmann et al., Nature, 444(7116): 159-60°(2006)). Activation
of complement in such assays may be initiated wigg serum or plasma. Appropriate concentrations of
Factor D in serum or plasma (Pascual et al., Kidnéy International, 34: 529- 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 Pascual et al., Kidney
Intarnatinnal 24 R20_-E2A (1002 and Rarntim et al 1 Immiinnl Methnde A7 202-200 (1024\ and



inhibits alternative pathway hemolysis with IC50 values between 6 nM and 4 nM. In another
embodiment, the invention provides anti-Factor D antibodies, wherein a Fab fragment of such
antibodies inhibits alternative pathway hemolysis with an ICoo value of about 4.7 nM 0.6 nM. In
another emb&HrA¥t13He invention provides anti-Factor D antibodies, whefeit&3%HEsMent of such
antibodies inhibits alternative pathway hemolysis with an IC 50 value of about 6.4 nM 0.6 nM. In
another erahgidatientytieedina it grevidetoariticeacioy B &atibodies)anhgrefrira Bainfragihent of such
antibodies nhibiis.Aiematie Hrtma. BMONRISHITAR G albe ©LaNQHE AR RSP M. In
another embodiment, the invention provides anti-Factor D antibodies, Whereln a Fab fragment of such
antibodies MR AEIRLIRG pathway hemolysis with an IC50 value of about 4.4 nM 1.5 nM. In
another embodinfensntine imid ationsprovithee drilipHctbeiDiahtdyddies, wherein a Fab fragment of such
antibodies |nh|blt@plégmgtg@dg@m%,hgmlﬂ%ém%%Ig RQ@lue of about 10.2 nM 0.8 nM. In

another embodiment, the invention provides anti-Factor. D antibodies, wherein a Fab fragment of such
antibodies inhibit& aﬁg}’ﬁaf‘f\?édﬁéﬁﬂﬁ 9%@%&%@%% 2 & 5PUAfue of about 23.9 nM 5.0 nM. In one
example, the invéhtiomipecditiest adsiigméint of baithahthFadtoy.D antibodies (e.g. antigen-binding
fragments)m W&]émneréetﬁmhpgamrﬁrah@é@\é%@ﬁbw@ﬁ@ AHrEaEI0N Qn%&apsa%f fRin a Fab
fragment ch antlbool es inhibits alternative pathway hemolysis with ICgo values less than 80 nM.
In one em ﬂ?eﬁ?g%e vention provides anti-Factor D antibodies, wherein a Fab fragment of such
antibodied®iRits alteriagive qrabadiagtic e lpsnivthorovigesvalmnedifiessatianas mianibode of
embodimenaiaat iamnﬁ%mﬁds&gr&itﬁégm%ﬁwim% w@eﬁ%ﬂ}f@d:@haf@gmaﬂtaﬂﬁw
antlbodles |nh|b|ts alt%rnatme gathwaé/ emol SIS VfVIt L ago v,{a u tﬁan 40 f F one
embodlment ?Pne mvention provides anti PEACor bt &) v% erel e a@? Pﬁ% Bf such

annboduesawii%ﬁt%m@ﬁﬁémwﬁa@ﬁw t@@ﬁﬁéﬂyé@wwgdg&mém@ﬁmhﬁmrammmamb

em bodimegaqmbecmmemwrp@r@w@as AatidractenbbantbediappNaesair avbaldfiaomentf gsuch
antlbodlesnll%hébd 1Sy K%ﬁ%% |ve pathway hemolysis with IC 50 values less than 15 nM. In one example,
the invention provides a ra ment of said anti-Factor D antibodies (e.g. antigen-binding fragments).
[0180]In one emkddifiiit He dhoeritieh bebiigdeantichaietsr® antibodies, wherein a Fab fragment of
such antibodies ihirimalienativespiathaay frennelysisiekhid(h 90 @abies between 80 nM and 10 nM. In
one embodlment( t)hg c?Q&Q%tpé]E?é/& S'l%ﬁt!ii]:tﬁ‘&ﬁ? g%oglg rv&pereln a Fab fragment of such

antibodies |nh|b|ts alternatlve pathway hemolysis WI go values between 75 nM and 15 nM. In one
embodimeRtPTRETRTEIRISRSRYGRIES é’Fﬁ?i"ﬂ%%ﬂ)F@ 'ﬁﬁﬂb%ﬁé‘é* WhErHPaFak Rl At #FtgEeh
antibodiesvinbilnt&adteengtive pathway hemolysis with IC90 values between 70 nM and 20 nM. In one
embodimegjfhe mvenﬁwef@rgmgsmm et &Qt@ntmm&% Mes%l@oaaﬁﬁ'ﬁgﬁ?&rﬁ% 8&&3&18#1

antibodies inhibits alternative pathway hemolysis with 0 values between 6 In one

WO 2009/:%@&5‘?[‘1P’é*r‘?ﬁ‘fé‘fd%@iﬁl?ﬁ?%gfé‘i’ﬁk?&&ifﬁ%tm‘stWE‘?FR}%Hiﬁaﬁ‘ib%\?ﬂj@%“aFrﬁF‘PéQtéP@%nbodues
wherein a fatpfisggrtendoinsustidatstived resoirtithtsaatier nativagat ihaniibefy of\isisapiiticidigo, values

between 604aM;RaMSA W RoeRe-ERRatims B &Qﬁatm{ﬁ%@%&’%ﬁ@%,ﬁ% Eagialfanibpdies,

wherein a Fab fragment of such antibodies inhibits alternative pathway hemolysis with ICgo values
between S?W%rrgatﬁ‘th Vi ﬂ%é%‘ﬁ?é’édﬁ#é%ﬁ%‘&%%fﬁ.%%%\??&é%‘%ﬂ“ﬁ:%cwﬁ%mﬁmd.es

wherein a B#gwvirggment of such antibodies inhibits alternative pathway hemolysis with logo values
between 50 nM apd 4QimdMidig g%gmpq:@mﬂg 115@ g&\é@{lgqpotpr;owdes anti-Factor D antibodies,
wherein a Fab fragment of sych antlbo nh|q|t ernatl hway hemolysis with |Ogo values
between 80 nM RN aéﬁgsétl%% TARErE E ides anti-Factor D antibodies,
wherein a Fab fragnfsritopsidehf amib@d@;%ﬁmh@éﬁb@ﬁalﬁ\%qyﬁhway hemolysis with ICgo values
between 55 nM agd Zaindvhdn gr&gn@laogdjmngett@ﬂm@migmprovides anti-Factor D antibodies,
wherein a Fab fr E%ment of s dcg{ antIIPOdI,FSfI{'I lﬂltS alt rnatlvE pathway hemolysis with logo values
between 16 nM aid 12 M. In Arlother em% men¥yt?1e invention provides anti-Factor D antibodies,
wherein a Fab frﬁ@ﬁf@‘ﬁ@@ﬁ%@‘k@ﬁ*ﬁ%@%@flﬁﬁBﬁ§\ﬂlf§k@1&t’ﬁ/é pafkiveay hemolysis with an logo value of

about 14.0 nM 1§ rdvhirda mm@rogmbpcﬁm@ﬂhémaiweﬁ@ansmwiqles anti-Factor D antibodies,
wherein a Fab fr t af such n S alt m atlv thw em SIS with an logo value of
about 38.0 rﬁé% ﬁ% %\ea%l%ot qcle%rgem 3 %n%#r? Ezthe mvesnattloﬁ grgwggrsgantfgé (Sr B antﬁ)(?dles
wherein a BaHBdGREBRPBf such antibodies inhibits alternative pathway hemolysis with an | Coo value
of about 7@63MM 4.8 nilohe ertediaraplehtiawaventiooweyidesaifsagmertobsaidamnidyagtor D
antibodies,(g g antigiens binding. lagimerisdABIRLICRREMbeAmERk DS invantion s an
anti-Factor g antibody, or fragment thereof (egé1 antigen- glndlng fragme(r?t W%?eﬁ acém@?@gment of
such antibodies inhibits alternative pathway hemol¥5|s in an antibody to Factor D molar ratio of about
0.05:1 (0.05) to about 10:1 (10), or about 0.09:1 (5 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 (0.19) 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
aboiit 14 (0O 2B ar ahoitit O 21 (DO Q) t0 ahoniit 15 (O 2) or abhotit O Q1 (O O ta ahotit 1A (O 17) In one



GENERATION OF ANTIBODIES SELECTION AND TRANSFORMATION OF HOST CELLS
[0184]Host cells are transfected or transformed with expression or cloning vectors described herein for
anti-Factor D antibody production and cultured in conventional nutrient media modified as appropriate
for inducing YoYU dElecting transformants, or amplifying the genes effcBHH G Y H&sired
sequences. The culture conditions, such as media, temperature, pH and the like, can be selected by
the skilledcartipasesvitieauninndaid espesite ntation phiagé aetlisf 2ptin Elpiephotd tetsy raridapeactical
techniques,fiardmaiBizinadhe Sieek Cidb A Sl urRsRRRRE founskinihammalian el
Blotechnolo%: aPr ctlcag At\(%p[hoa(%h %B}yﬁer, e(ﬁ %,RL.Pregs,, 1991 iﬁnd Sambrookf?t al., supra.
[0185]Metﬁl6 SO I?glt’&'/o?f(‘: e RN RAR A tl'(%ﬂ)ll%ﬁ% égm?gn OrPhatioN Whith heans
introductidalieMDBIA into the host so that the DNA is replicable, either as an WO

20(19/134711P G 149R0Q31941 s8hrextrachiramasamaliQidy shromosomal integrant, are known to the
ordinarily skilled artisan, for example, CaCl2, C 4, liposome-mediated, polyethylene-gycol/DMSO
and electroporati .aﬁ"é%%%‘a?:ag Bﬁsﬁ%%nrgé%ggﬁalg%%&hf’%ﬁg oPrﬁQ;ion is performed using standard
techniques apprépriateine auieiatoupitiorne? cdldienghtahandnatePn floying calcium chloride, as described

in Sambrook et aly) R atigleckeprration ¢ wensrabydisedfor prokaryotes. Infection with
Agrobacteégﬂ%]tumefa iens.is u e& forg nésflg\ggrﬁr}%:ogc})élo 5%9(/ ncgrsera'r%bBél%"ﬂetgaEHf?—’Faa%tgre Ca[}:t?i%d dé% §haw et

al., Gene 5 (1983 'and publis or mammalian cells without

such cell watremantaiacer prvdbrdveopleepnigatirmairigio tierawraiied oty acke Emtbadiogy
52:456-45dcM 53} tre DerRaployegudnea eralan preisteinnaavbatieamapl dyastiny sienmclwnsfections

have bee 1] in.U.S. Paten .4 T nations, i ar ically.carried out
accordingq’tvggfﬁ%nr%it éc% o? \?gr% égﬁ'r%%%ore%%g%jg %%é%ﬂfé%%ﬁs FJ?S@%%%%%%%%& )éfoc. Natl.
Acad. Sci S{96R378! 380573197 5)2Rithrmy et st RePRid sSitisHUEH IR P TSNATING EBIRE such as by
nuclear mierainjegtion, electroporation, bacterial protoplast fusion with intact cells, or polycations, e.g.,

polybrene, polyomé/ltlgi;ﬂﬁ,orgag Qf%%é?ﬁ’oHsle&tﬁé’%gQ\F. Usieghpiques for transforming mammalian cells,
see Keown et al., Methods In Enzymolt’)s%lé85:527- 37 (1990) and Mansour et al. Nature,
cel

336:348-352 (19@)"?'{6’1‘83@&@19@%8 %d15RIBNHHE DS SFE¥sig the DNA in the vectors herein
are for cloning or@xpréssiagdhedodifon teci et orsakne vbanrairetprokaryotic, yeast, or higher eukaryotic
cells. Suitabls prokanRiardanlisRURARR NCHR-RAMMGIAMNRERLE BRABIANPLeSHigAlganisms,
for example, Enterobacteria such as Escherichia, e.g. E. coli, Enterobacter, Erwinia, Klebsiella,
Proteus, SUFBALTEMEY): Salmonella typhimurium, Serratia, e.g., Serratia marcescans, and Shigella,
as well as[B&¥lli, such esoBe sulitiiinzerd, Bidichveniforpisv{deg g Boliherifukiistdd P ahsbloyed in DD

266,710 puisBic A2 A0 9 8RR RIS BTN S Bn AR5 VRIAgA RIVEGHIR o eyl

Paracoccus, and Stregtom ces. One preferred E. coil clonj hosé%s E. cali 294 (ATCC 31,446),
although GHEPLRRINE STRRGETE A ENGE LR PR AT 4D Ao s PRBTERIEC 27 325)
and K5 77@h&FiC e BRB38) arsibumnBlecoTHingdodsehnbieobediishritvemiathesidraglienting. Strain

W3110 is gié RarisuiakEReeier e noal oF BrIepbRasb ecauRiiu AAOBHERR Howt steain for

recombine)fgf| I?Nli\lnA_product fermentations. Preferably, the host cell secretes minimal amounts of
proteolytic eﬁ’zyn?'es. For example, strain W3110 (Bachmann Cellular and Molecular Biology vol. 2

(Washington, D.G} Amiefiegis SbesstiiofoBRRtibblsbigghaish) opl. 1190-1219; ATCC Deposit No,
27,325) may be modifigshtacrifagiigensicnmiatenchiuine genes; encoding proteins endogenous to
the host, with examples of such hosts in ' G0l W3110 strain 1A2, which has the complete
genotype tonA ; %Tc%ﬂ'%ff%atsﬁ%slh'%# %%%ﬁ?ésch%né%%nogreéé genotype tonA ptr3; E. col/ W3110
strain 27C7 (ATGS 55P2ACHAIEPHERN MR TSI d88 [geABYHE tonA ptr3 phoA E15 (argF-lac)169 degP
ompT kani; E. cole)\edid0 228891334 6t HRGEANSHHIIO4L 785 strain 37D6, which has the
complete genotyﬁz 59&@8%%% %ngé’ &54@{9%@9&% Cﬂggﬁ gle! r%gs? INS kanr; E. coil W3110 strain
in 3706 wit [ d(3

40B4, which is st _ / no.r]-kanam¥cm resistant degP deletion mutation; E. coil W3110
strain 33D3 havig) gerBR/prdA3Ra8 870 ahsepBiraRR AR 8 AompTh(nmpc-fepE) degP41
kanR (U.SinRat dlanhpe3he dhpativh ankideoik sgmehavingitnutaimapen tlastibodyr depsatidisciosed in
U.S. Patenf No. %rgéﬁgrﬁf’ issued 7 August 1990. Other strains and derivatives thereof, such as E. coil
294 (ATCC 31 4?46), E. coli B, E. coli,, 1776 (ATCC 31,537) and E. coil RV308(ATCC _31,608% are also
suitable. TIdSE! examplBLAfMeH SRS ARtV aRirnpridGS M atndledortdraridingiaatiatives of
any of the abarseirasifiecied hactibodyhdhrgagdeliveid g emetppetd aredifeg ani-twetarCaadidescribed in,
for example, Bass il oS SRR (LA RL LS, ARRSERY D SRASSA M elsalihigappropriate
bacteria taking into consideration replicability of the replicon in the cells of a bacterium. For example,
E. coli, Serratia, or Salmonella species can be suijably 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 should 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 length antibody, antibody fragments
(e 1 antincen-hindina franmenitel and antibody, fiicinn nroteine fcan be nrodiiced in hacteria in



WO 2009/134711PCT/US2009/041785 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 #ISUd¥ 6fyeasts may be found in C. Anthony, The BiochebhistyBfNigtiAotrophs 269
(1982). [0189]Suitable host cells for the expression of glycosylated antibodies are derived from
multicellulathergarisiessst khrpeipogigtnafgchintiop tukKabpbticroblirowliufehis svoriadde] sehedhes ffom
Vertebra}tes%mg‘!%ﬁtbéﬁ{ﬁ@l:%léﬂ&‘ﬂf@aﬁtﬁ%ﬁ@!ﬁ%@%ﬂiﬁ%&%ﬁﬁ%ﬁﬁ@ﬁtﬁ%%& RobaRdrnsegicells, Luckow
et al., Bio/Technology 6, 47-55 (1988); Miller et al., Genetic Engineering, Setlow et al. eds. Vol. 8, pp.
277-279 (Igfgﬁ‘ﬁwgioublishing 1986); Mseda et al., Nature 315, 592-594 (1985). Numerous baculoviral
strains and variafa$ amieceqidsponsiitg gérohibsilighindwot dstcélls from hosts such as Spodoptera

frugiperda (caterpifjapmiAedeas Amezaiods Brasorhilamelanagaster (fruitfly), and Bombyx mori have
been identified. arie%);)f vér%ll strains ggr g{%nsﬁe‘gggn are %b:iﬁjy available, e.g., the L-1 variant of
Autographa calif Fhidd RipRF'afa tREBHS Siran'§ 5‘%53'& Ori'NPV, and such viruses may be used
as the virus hereir)agrordiatictet thesiirasEit ahventian cpamitularly for transfection of Spodoptera
frugiperda)pejie MaramveanciivehsellseMIHLs PIGAHANDLICAN aRfiBieicP Oy BERb R gEMIanigasato, and

tobacco a%gnglgo bae utilrig)ed as hosts. [0190]Vertebrate cells, and propagation of vertebrate cells, in
culture (tissue c%ffu?&% S become a routine procedure. See Tissue Culture, Academic Press, Kruse

and Pattefl§dAdkds. (197InExahasiesol thseiamin piaiisiehe stebieryidrectponiajiiadnel: human
embryonicakidreyt inerbaby hamiseykidnry-eplisatchingsediamstiabasansaeiddi BRHBHE, Urlaub

et al. Proc. Nal.ACRd 36k ko 4o 4710 (SRR mevstsertel el fuman cendgpl gareinoma cells
(HELA); canine kidney cells; human'lung cells;

y uman liver cells; mouse ammarﬂ)umor; and NSO
cells. [019¥]E6PiRcdpBINRIRE MISHiRTIA GPENaANEdR oTUREsHYSHRIcRS srénRiped pefrayierah thereof
(e.g. antigenchipshag Eegraett) Dthetiboaleis weiddgliceic Audsiienrawit RAAYensedingdt is isolated
and inserte ié) %ga replicable vector for further cloning (amplification of the DNA) or for expression.
DNA encoding the antibody, or fragment thereof (e.g. antigen-binding fragment) is readily isolated and
sequenced usingBoATEMIBHEEbRISERI 1 E'8 NERYVEHRY StiFonucleotide probes that are capable of
binding specifically) torgrenasicentquditiontbe ticaehang kbhihdhainsg Qf the antibody). Many vectors are
available. The 0%502;%3%%8@.@38&&9#JW%%H&W%&%"&%P&.Used- Generally, preferred host

cells are of either prokaryotic or eukaryotic (generally mammalian) origin. [OlQZéThe vector may, for
example, & SAAFEABAY JP% Pra8HMd PEOLTRRE Virar Bt Rl 8210 apHAGE O Re2aHprap itk FligRfe acid
sequence pvainpdragsesteld into the vector by a variety of procedures. In general, DNA is inserted into

an appropfiptgsestriction sRdenueieasa SR (NMBRABHIRA HLE R 2P L3R M58

techniques known in the art Vector components, generally include, but are not limited to, one or more
of a signalsBYGBHE BRI Bt piiRbs PGP B A RE AT A diAri R PRIEA%NL, a
promoter, egrrsiseariserdpiion aerhsgratimesetgrahamrSbastireitr Bfauvitableoldrt@amsptoniaining one or
more of th%%@%P%@N%@é%@ﬁ@ﬁt@&‘ééﬁﬂd@ﬁ‘i'@éb_@‘?hdﬂ\gléﬁn%‘j\’@%%ﬁﬁik&%@ é@qmc%ked
artisan. [0193]|The Fgctfrﬁj masg be produ %(]j rec@ml%.lnant[g/ Bot onlal di ectl%, but also as a fusion
polypeptidg.u\%/ tREetEro (?66 ) pacﬂg%%%ti e Whk 'Cr%?%'/} e S%%IHtcﬁ S&HuER é)rorp%%gp%lypeptide
having a sfsdeifio®leavage site at the N-terminus of the mature protein or polypeptide. In general, the
signal sequence RR%HAR AR EBEHEOBIS ¥RCIgRt ehdiimay §e.a part of the anti-Factor D
antibody-encoding E%%% thaa} Jsé gn%gﬁ'ge!q %thftth% i\(q%tgé.aﬁe &igr | sequence may be a prokaryotic
signal sequence (glecte%l, for ex%mpPe, rom the aroup Ot fhe ZikAline phosphatase, penicillinase, Ipp,
or heat-stable enterd@)ia fcid alepsitop Sycd shedghéaorinteSrirsl sequence may be, e.g., the yeast
invertase leader, @lphaifRcionlepsigititnciodipprRaegharinyees and Kluyveromyces a-factor leaders,
the latter described in U.S. Patent No. 5,010,182), or acid phpsphatase leader, the C. albicans
glucoamylase IeaF CJera (E E?fg@ﬁgogﬁgﬁsﬂgﬂfmeﬁ%ﬁm&?%'grg the signal described in WO 90/13646
published 15 NoVBnfHEna 899 afpasiiethealieii e dadidh Aeamnfalian signal sequences may be
used to direct se¢setioniraf dbie prpigimosuch astségnead\segiseniees dram secreted polypeptides of the
same or r 18s, Y r ¥ I f with the
bove-deo T e T e S e U ocired
as appropRAETS TRy promoters, selecting transformants, or amplifying the genes encoding the
desired sefjudices. [0185jdderhosticeltds, tieethtorprodiroeidbe antibiGaycior Brdiibdyywariant or fragment
(e.g- antlggmﬂgmiaﬁt%ntmm%@é REPIRIBVRBHOR MA% % CUHLRE ML ayasighiRidpedia. a.

Prokaryotic Host Cells
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[0196]Prokaryotic 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, chosel B28&H! &t the construction of the expression vector, to sele@GERFBERAE Fiowth of
prokaryotic cells containing the expression vector. For example, ampicillin is added to media for
growth of Getiseexprasiing asnpitillitoresistenbdgene: [DiB3IANY st eseasycaunierignie desides
carbon, niageg; ANCLINAIRANIE 3 ﬁPb‘rﬁ%ﬁWﬁlﬁ3&891&%&%{&!?%%!%‘[5%9@&?%%52ﬁ‘?\ﬁﬁe”tra“ons

introduced alone or as a mixture with another su l__plement or medium such as a complex nitrogen
source. OpHGHS TRRL LY E ﬁ%ﬁ?ﬂﬁﬁ%ﬁ?@&ﬁfﬁn@ﬁ@ e Nerdteandifig)beRaits tefedted from the
group consistingsoglEBHORY T AREEI R NSysidin ave), thiegiycaiabdithiderythmiobamdrditdfivéreitol.
WO Zooglﬁﬁ%PCT/U82009/041785 [0198]The prokaryotic host cells are cultured at suitable
temperatures. For E. coli growth, for example, the preferred temPerature ranges from about 20C to
about 39C, more'PtABVABRAPThPRBYEE 25 C a8, iBb&H more preferably at about 30C. The pH
of the medium mady beaeyepid atprsiigridhotbeigbt whabdutXrdepending mainly on the host
organism. For E.«e0lh e REd:0reiaiabb, i makpethaf tg 8put 7.4, and more preferably about 7.0.
[0199]If an induc&age?promoter ii used in1t£%e %grisggion vectar of the invention, protein expression is
induced under contiifior sosaﬁi'fja% é’%’P e t?vé o Hﬁ@"bf%?ﬁoter. In one aspect of the invention,
PhoA promoters @eansiad f6idctmesliien tieiribedsaun @kihdspgolypeptides. Accordingly, the transformed

host cells are cultyraghimbaphespbatedinutina@relyfandngudtion. Freferably, the phosphate-limiting

medium is the C. A'Enirr}%eadci: rgtﬁoes%o%%osgmgé%nes \c,et aléih] iI mu ol. Methods (2002), 263:133-147).
A variety of othe S?P’naaucers may be used, accordingto the vedidr Construct employed, as is known in

the art. [02007R BfREBIRDSEIMGItIanerexigrRsssEagerbepteld aui-tiastprésentitnderionaateecreted
into and regeyaterbtig@hthe periplasm of the host cells. Protein recovery typically involves disrupting

the microqeragism. SeNRAY DA SUFRINCAS AR RN, Aack: SORICRIIBN AL RIS, Once cels are
disrupted, cell debris or whole cells may 'be removed by centrifugation or filiration. The proteins may

be further FRIFFEHNISIEEXU A, HYRErph Ry diEsanehrstivady mipginseit aativeagiople miBagin be
transportefiliinier thenpuiitse nedinudod isolaied tiwegiosGellsomaydiereesoeyedtibony thaguliure and the

culture supgIAIRRLRARIAG SIS ARICRNEENVRIH AURIIEL RCHcRsoR VDR ioIRRE pioduced.

The expressed polypeptides can be further isolated and. i |n§ commonly known methods
such as p&%&@!ﬁ?ﬁ‘ﬁi’é getiB [ d¥ffop romssiene AAE) dRFWedbh T BietassalP 92049 ase aspect of
the inventioeg\gntiiatrdy WRedl uetiprisia ¢ Sttt (HHardge Dadtityaby wHewnentatiabprotess Various

large-scalg fed;hatch (gpmgqgﬁgm:procedures are available for production of recombinant proteins.
Large-scale fermentations have at least 1000 liters of capacity, preferably about 1,000 to 100,000 liters

of capacity. Thes@éRiRRR%Y ARPERAGT RhpaIlig f53iRsFibGte oxygen and nutrients, especially
glucose (the prefiérredngarlbon/ehergiiceots cé th S hinhll deateferordltation refers generally to

fermentation in g;rgg}qﬂgog&gaatt iéogmgngrf%g rdimately Q0 liters in volumetric capacity, and

can range from about 1 liter to about 100 liters. [0202]In a fermentation process, induction of protein

expression is typicalRMItARY ARSPHE dBALhRGIHUAYPIWM under suitable conditions to a desired
density, e.g., an ¢D8sMnofeaboaitrteia20 chthwhiehvpragintisecells are in the early stationary phase. A

variety of induceys) bR sised paasarding i thecueriatPRSArYchemployed, as is known in the art
and WO 2009/1? 711PCT/US 009/041é§5f£r$§%gbed bove. Cells may be grown for shorter periods

prior to induction' &L A& UL FARITHENC TRYSBEYHBAYET Hthough longer or shorter induction
time may HeansekkDRB3 TS invprdveninyiges duttioneyiedd saitiantidlitytof Ehenplodyyeptid estigkthe
invention, binding fragment).

[0139] In one embodiment, the invention provides 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 D 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 ID NO: 39), heavy chain HVR-2 comprising
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various fermentation 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 proteins (DsbA, DsbB, DsbC, DsbD and or DsbG) or FkpA (a peptidylprolyl
cis,trans-isomMé?288%4tH Chaperone activity) can be used to co-transform #HeIHESPHH8kERotic cells.
The chaperone proteins have been demonstrated to facilitate the proper folding and solubility of
heterologOyENINGTEAS PradifadinIB@ ieridOhas), ceitshéhe rietiaH{EI ) Bisgrg BB VNN
274:19604 2005 BRI & Abrer 32 B UBULNR:P.08%: 05 FLOFHRYAb @l -S. Patent No.
6,027,888; Bothmann and Pluckthun (2000) J Biol. Chem. 275:17100- 17105; I%amm and Pluckthun
(2000) J Biol. Chiéh 2510 2rhaReside i Eredio(b60A fid: Microbiol. 39:199-210. [0204]To
minimize proteolys)jsaohiexprid seddséierSlbghihs [hybteimsn(éspecially those that are proteolytically
sensitive), certainhoghaaing deficienh e proleahiicansygnescan be used for the present invention.

For example, host cell strains may be modified to effect genetic mutation(s) in the genes encoding

known bacterial PPOBRLES AL ROBIRIELIN DI ENBRGPY Tsp, Protease I, Protease Mi, Protease
V, Protease VI afe) conitirmiibaspitritrenf. Sdma&awgathpirote&se-deficient strains are available and
described in, for gxae «RLEs@nthARR)r fleHBaHeRE0L £1rk. Y S. Patent No. 5,264,365;
Georgiou et al., lg%? Patent lgo. 5,508,192: Hara et al., Microbial Drug Resistance, 2:63-72 (1996).
[0205]In one embYUFAERE T °HPSFERs R AL PHEEaNNTié 8hAmes and transformed with
plasmids dvérexprasisiieg thadenimr eroridpe miiegprent s akkantidtcisrid shitedidyitetbeseligeassion
system of gheyikyaalernb. Eukaryotic Host Cells [0206]Commercially available media such as Ham's

F10 (Sigma), Minimal Essential Medjum (MEM, Sigma), RPMJ-1640 (Sigma), .and Dulbecco's Modified
Eagies MO (OVENT GBS Sle SIS PEOTRR FOLTEAIRD Tt SHGOAT R o the meci
described $aPREFINSE al., Meth. Enzymol. 58: 44 (1979), Barnes et al., Anal. Biochem. 102: 255 (1980),
U.S. Pat. Nos. 4, 4104t 465 Th irdS R0 55 Brkddriad Selebied §3n0r 6,048,728 may be used as

culture media for the host cell of these media may be supplemented as ne ry with
hormones and/or othero@rgvvh? fgﬁgr%o R 2Ll 'f‘r‘w? %r%ﬁgfeeﬁ%chrﬁgﬁia%?nilgﬁaﬁr%?/}v%@i %&%Or), salts
(such as X-chlorides, whéte 5818 SR edbitm® THagREshiddarre pieosplidaetly loudferd(@uch as
HEPES), nucleotides (siinth sy @sieaasivetentidhystdimne nengpiotics (such as GENTAMYCIN.TM.
drug), race elements (g f%!heﬂ\ﬂ%h%%gr?sf%%@ﬁ%%ﬂ% syl piesent Al nplogngatiafions in the
micromolar range), and dlucose or an equivalent energy source. Rny o?he?necessary°§upp1éments
may also be included aPappfoliriatd et rﬁﬁé’ﬁo%"/thggwgé’@@@?ﬂﬂﬂm@@'?%@m?% would
be known to those skillediinsthierte BarcalivrenceadiionsOsyuch as temperature, pH, and the like, are

those previously used vy S ressi [ 5 ordinarily
skilled artisan. ANTIBO k@%&gﬁjﬁgﬁ{?ﬁ\%&oﬁggﬁnﬁﬁﬁﬁ %%f %%%Hré %R?ﬁ?&%i@sb 6% raé]’ments

thereof (e.g. antigen-birfdifig FraymettsIiialte ooVl &on SRR RRJERMDIC REIATNBSL cell
lysates. If membrane-beuiddseiicaed ecfettasiecnird AR Rz br SFE UBi NG adSy Baidd Dle@rgent solution
(e.g. Triton-X 100) or by;epzymaiicaleayage eliseqaployed in expression of anti-Factor D antibody
can be disrupted by various physical or chemical means, such as freeze-thaw cycling, sonication,
mechanical disruption, 8/l ey S0aHES I ATBRT A7 He ?’fé’é’ﬁ@ﬁetaaﬁfm@f?ta\?ﬁ‘ﬁt%%fbrgﬂ)‘yantibody
from recombinant cell p?ateiNsBr ity HE3hdEss THEFoHRMingYPre cedusessaiteeig mEarmofisuitable

puriication gro;edurese@a& Gaslianalion.eaandR e IaNGS so14BG BN PELipisiRsdeverse
phase HPLC; chromato silica or on a cation-exchange resin such as DEAE;
chromatofocusing; SD§§@§§%8H%§$&?%%%%Gpitation; gel filtration using, for example,
Sephadex G-75; proteifvAzBeptfarcsecoutisingsatn awinoveid catarrinants/egch Bedt@Yartd ¥netal
chelating columns to biggdespitpnestagoeshfossys o aesantiragiarBaBHBoM-Vgrous BeHapds of

protein purification may_be, employed and such m e kpown.n-the art and, described for
example in Deutscher Methae U?rrl}/(ffnsz%/%%toq §€q§%‘j§£§)§§b%gybr II%‘)?’?RHI%%%;'P E nciples

and Practice, Springer-9%6ri¢, New York (1982). The purification step(s) selected will depend, for

exaélnple(;I o[n the]na:]ure(onj HreHVRAUCHSNRENCESH Hefd R %t&gré@ﬁaﬁr@rﬁk%agi%%,m%aody
produced. [0209]When using, ke i technigues anti or antiody variant or fragment
(e.g. antigen-binding frg?ﬁé%%@%d@éhﬁggp%c%ggﬁﬁ{gﬁlB gH??Fr? fﬁ%%{ r? Ig%r%rfgnsopace, or
directly secreted into thB%HE8AMENAE BReaRESENY SHQRIDSYBFfant or fragment (e.g. antigen-binding
fragment) thereof, is produced intracellularly, as a first step, the particulate debris, either host cells or
lysed fragments, may be removed, for example, by centrifugation or ultrafiltration. Carter et al.,
Bioffechnology 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 phenylmethylsulfonylfluoride (PI\f%F) 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 into the medium, supernatants from such expression systems are

generally first concentrated using a commercially available protein concentration filter, for example, an
Amicon aor Millinore Pallicon 1ilirafiliration 1init A nroteace inhihitor c1iech acec \ WO



PMSF may be included in any of the foregoing steps to inhibit proteolysis and antibiotics may be
included to prevent the growth of adventitious contaminants. [0210]The antibody composition prepared
from the cells can be purified using, for example, hydroxylapatite chromatography, gel elecrophoresis,
dialysis, and ¥#fidf§Pahtdthatography, with affinity chromatography being dH& f#iafdtidrtiechnique.
The suitability of protein A as an affinity ligand depends on the species and isotype of any
immunoglobulin As) domainctwatdgprasert @méaemmi&edmmeaa&bﬁmeﬁarﬁd%ﬁmat (e.g.
antigen-binding f, t 0 sgd on human
19gG1, 1IgG2 or Ig(?%’f%%}%?a%éf Iﬁné%az}r é?g?%%%arﬁrﬂé%c%ql\fﬂs ﬁ gg fdi?g ;f%ac‘ﬁsgm Gis
recommended fo?aalﬁﬂrnags%?’rs'%ﬂyﬁééﬁn@"fﬁ?%man IgG3 (Cuss et al., EMBO J. 5 1567-1575 (1986)).
The matrIXrt@rvumgblnthzaﬁmltMéigmmdarﬁ\&ﬂmedgmmost gétermagmosﬁ Dogittbiar (@glHeegeare
available. M?&J?ﬁ‘ ¥l able matrices such as controlled pore glass or poly(styrenedivinyl)benzene
allow for faster flow rates and shorter processing times than can be achieved with agarose. Where the
antibody, 8t'4ilibody valiSPTEEFLgRIEsN 80 Eg{ﬁﬁaﬁvﬁ&émér‘ﬁt‘&@ﬁ%?ﬁﬂ‘r@f@@f%‘éﬁ%%@@é CH3
domain, tHBaRkevhAIABNT, MaBsibld, BB Ekes, Patillpstatgsddubds ldeafiy tanpiumification. Other
techniqueg fpLREALAL RYEARALCR: SuRliaR frastianaling e@eaaqm%&&%gsmw DsLpanol

precipitation, Reverse Phase HPLC, chromatography on silica, chromatography on heparin

SEPHAR@@EWW%%Q%@?W%’HW%%@B? g&l@ﬂ“@k@n@ﬁ@é"r%@?ﬁ‘)(&cﬁ‘ 88"8%olyaspartic acid
column), ctrderhtedoisusityalSh S NG iamdcarahori baes sifasst prextipisatiod, arelallsedivaiiable

gependlnqaefme@éaga%@lxe%@ewﬁ% CInNe. Erg%mﬁ{g &?&?nﬁlgeﬂ @?@@eﬁ@%%)t;hereof to
e recove Q reli rification s e_mixture comprising the
antibocy, SF ShIBLR, Shrem S et Ar e Bl B o e TS 1 Frotdet and
contaminais Ataypbe suhjecy ﬁﬁ@@ﬂ%@h?&r&ﬁﬁb@d\i@t&%{cﬁ@@ thigmatb GaRHR d¥ngaan elution
buffer at agrhhetveessaked! ind-Boisiesablypariormed at low salt concentrations (e.g., from about

0-0.25M s@ HARMACEUTICeA FOI}MUn ATION? éOZlZﬁLhéI % |c fogl P?(—%’ s of the
polypeptide o entlbody, SERABSSy RGN RIRETTR 3 el 2B HAGH Hg or antibody
variant thet@®eri§ieg: be prepared for storage as lyophilized formulations or aqueous solutions by

mixing the polypeptigde-aaving theydesdsddegrreprkRMINRWERQLIORaM: pharmaceutically acceptable”
carriers, excipients or sﬁblllgﬁﬁﬁ)ﬁ)ma emgl%ed in the %rt all of Whli:hctaraeﬁjtgr ﬁffﬂB‘entS ). For
example, buffering age ilizing gg‘jyoen s preservatlves 1S lfoncfaers non-ionic detergents,
antioxidants and other ﬁﬁscellaneous additives. (See Remington's Pharmaceutical Sciences, WO

2009/134711PCT/US2Q0AR 4178511 6tmpaitianha smsel dod. sdfiRale Mm‘imesﬁmust be nontoxic
to the recipients at the %ﬁgsgg%ﬂq%c&% E %kﬂ@%ﬁ'ﬂg S(g E%Q%l%h leé (fa% E:*thgp to maintain
iC

the pH in the range whi roximates ogical condition are pre présent at
concentration ranging R gﬁﬁﬁ@ RMQO%&)@E@S@MQI @Jﬁﬁ@é% ﬁﬁ@ﬁ@@ﬁ@ félrrﬂ@e“‘\ﬁnth the
present invention |ncIuc{e)tmtmwgamic:oarmhsmrgrg&mm-namdﬁ:tarsdqwt&é%reﬂesm@mﬁmtratamuffers
(€.9., monosodium citrag-disadiyN iR Bapyiyige CHH CReinligedisum, Cifk &'tr'c

acid-monosodium citrate mixture, etc) succinate buffers (e.g., succinic aci monoso ium succinate
mixture, succinic acid- s((‘!e\,lWH}%%)&B@?H%QFQeﬁiﬁ%@%&%@%&ﬂ%f%ﬁ%@d&g%tc)
tartrate buffers (e.g., tafareEArid- distiGfatal ®&@ IDiXOretamtaric acid-potassium tartrate mixture,
tartaric acid-sodium hydgoxide XU e, ifdmBiNRLE DRSS, 0 L BAIGAFIgMON9 S0,
fumarate mixture, etc.), fumarate buffers (e.g., fumaric acid-monosodium fumarate mixture, fumaric
acid-disodium fumaratesﬁ*n%ure monosodlum fumarate-disodium fumarate mixture, etc.), gluconate
buffers (e.g., gluforitiasit sediarafyidhatbarixttire vgtizoo hivRcitreodasmbyificesicheofrEkture,
gluconic acid- potééﬁ%%gé&m@%%éw&c%tgQpr@%@'%eshéﬁg ®9%00xgligaghl-sodiumoxalate
mixture, oxalic a dégnéj%yr/;g ? ﬁ%tur _oxalic acid-potassium oxalate mixture, etc.), lactate
buffers (e.g., Iact ‘acid é , lactic acid-sodium hydroxide mixture, lactic
acid-pota\sﬂﬁusrﬁfl3 maué&ni&mre,eet@.r) anelideseede o ef @id . 2nicetctaciiasdtingn (acetitigerixture,
acetic acidigapiyrrgy@rxide mixture, etc.). Additionally, there may be mentioned phosphate buffers,
histidine buf and trlmeth la salt uch as, Tris. [02 4]Pres tlves ed to retard
microbial r({)%\l?;'; and ma rbg n('}) in gnti'gdrﬁ\fgnréonngﬁ)ﬁg rg?na /v?cag kEP 2%’ servatives
for use wﬁPfﬁ@"%@%ﬁH%’ﬁﬂl@ﬁWI%@ tbnmw@yaammlpﬁﬁ&@ @é%l Jhethgnptieten, propyl

paraben, @aﬁ@de&wdimeéhyleanawpammwm@iﬁ&mg@-beaaabeﬁmb%&dﬁﬁ (g archiorige, bromide,
iodide), heg& %1 %hrk% %%?d g( %n ﬁaragﬁ IQ@S Wethgl {hgr%pnyﬁcpaaraber}hcatechol

resorcinol, ¢ pent n|C|f|ers SGmetimes known as "etabilizers” may be
added to ensure |soton|C|ty of liquid compositions of the present invention and include polhydric sugar
alcohols, preferably trihydric or higher sugar alcotfdls, such as glycerin, erythritol, arabitol, xylitol,
sorbitol and mannitol. [0216]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 to prevent

denaturation or adherence to the container wall. Typical stabilizers can be polyhydric sugar alcohols
(eniimaratead abhovel aminno acide cr1irh ac arainine Ivveine Aalvveine aliitamine acnaranine hictidine



WO 2009/134711PCT/US2009/041785 sorbitol, xylitol, ribitol, myoinisitol, galactitol, glycerol and the
like, including cyclitols such as inositol; polyethylene glycol; amino acid polymers; sulfur containing
reducing agents, such as urea, glutathione, thioctic acid, sodium thioglycolate, thioglycerol,
.alpha.-monotffc§licefdl hind sodium thio sulfate; low molecular weight pdi{Baptieigiéssio
residues); proteins such as human serum albumin, bovine serum albumin, gelatin or immunoglobulins;
hydrophylioysohen ersyigasta asopifisa amildiactlidd netiroiycsagoismnges HRHasxylomngiieamnose,

fructose, %%Q&%m@@é&&é}?c’éd&%%m%da@ﬁo% dRHesEmBYBiNER A HRakrAGDBNEES such as
raffinose; gp%?gacchar es s ch as dextran. Stabilizers.may be present in the rangse from 0.1 to 10,000

weights p P OPINEIGHA |\98%%%ﬁ?’?@ﬂﬁﬁw\6ﬁ &Eﬁ?fﬁé%%ﬂﬂ% BP AR RABSSEALE KRown as
"wetting ageft?)! P béladdedabéraimsotirhiiitetihdntsatapautivideron ras! il ad-foapiatBet the

therapeutlsﬁw@%&gﬁ@wteww@aﬁe%@f@&%% M%@ﬁed@%@mf@ {Rsmulatipn to be
exposed to shear %%é%j:e st e sed without ca sm&den turatloé_:[ of thg) otein. Suitable non ionic

surfactant&TREERFSRE Al %’@8“ ' B QRIS 2Cs fHbogy (RmRIEARN Polyols,
poIyoxyetWW@@#Bﬁ&%mr@&ﬁ@rQN@eé& RTe 28aMplechRMn@n, @wwq\ﬂ@rﬁ@gm@lﬂrfactants
may be pr@ﬁ@&!&l iha-Fanee L@faﬁm%ﬂlé’s% Memmde-ahent :-Amefhml, preferably about 0.07 mg/ml to
about 0. 2;51 [0218|_:]Add't('r9nal mis el!g]netﬁgsmefxg |en!t,svlnclude bg a\% nt{%é( .g. starch),
chelating gen (e.g an%om ante te. g., as?co a?(:lae% \ Y, and cosolvents.

The formu@@ﬁb@ﬂh@@mﬁw arsﬁ‘éfarhéuﬁqmeﬁéﬂﬁﬁéhe@ﬁ@mﬁw éeﬂﬁpa@mqf $§ﬁé&e@@a@9f@mhe
particular indieatiofbheingnl eadeshinteleakiy dbrse svgiQam e M@ty Ackvikesthahdasnef adversely

affect eacmgth]%rnoF I, x glr%elto g@lab%g@glrg@blre Dtgeflég(tgner Rr Vldlﬁ %gtjmmi%r\llp SUp ressive agent.
Such molecules are swta resent in combination in amourff that are efrective 1of the purpose
intended. ﬁ’ﬁ@’%ﬁ\%ﬁﬁﬁré@ﬁ FRSIAR &Y Aaldrpe (@ mrapised intiesdegssend prepared, for example, by
coascervafiansechniquessabiyrsiebabiabpotymiezainpdoneamleifassaxyaatiyicellulose or
gelatin-mi \V C J e |l | drug
%%%eﬁ%;her@ggﬁggpe %?ygsw H&%}ﬂ LIS RS Sl holginal

delivery systems’( somes, al |n mlcrop eres, microemulsions, nano- partlcles and

nanocapsti¥8y e SRS RTIAR 280 SFHERR R SER PSS 38 anh ReMRYB AT PifiTMaceutical
Sciences, th6thmeditmn; fedDsadebd SEQ 80 NN ZBI]Fhenéosraviatio tisstionae: titsept foidas wvo
adwmstr%m% Re; &tgme;a‘gmﬁésa;ﬁ@gw (aec&ognpélé#gg.‘,d RE %gm%% by filtration through sterile

filtration membranes. Sustained-release preparations may be prepared. Suitable examples of

sustainedfHi&8se prepirafigihes ﬁ?ﬁ&@'@@% Beimesis ﬁfﬁYl‘ﬂf’ésad’F‘%'ﬁﬁ%%h'fﬁﬁ%lg polymers
containingatiibaiytidzwolyrjsimeaani bR i & icamiposifra g entite . geidstigeerbénddi 8§ @r dy Mengeteereof, which
maitrices affﬁ/ﬁlH‘Q%ﬂ{&’ié?ﬁéh%%ﬁ:@6%‘1%%9%&né’é’@ﬁsﬁwmﬁaﬂ‘ﬁ%ﬁ%\ﬁ%@@eﬁ%m the

sustained-release matrices inclu d ters hydrr%els (for example, poly(2-hydroxye hyI e

2009/134%&%"\96%%’6‘@&?4‘1 r%ﬂa?é‘) ol FOMOTSES Y FHER AR FI58 OPat. No.
3,773,9195 e po hmes. @L@Vﬁé@lmdw!mwmmgm@ﬁm@mmf@@dwﬁie &fhylethenvinyl

acetate, deMQQJ%%ﬁH%@%Qt&W ﬁ@g&@%@f&ﬂ@%@%@ﬁ%'ﬂl@%ﬁ? lh%ﬁ’e%*’é?%@l%ﬁ%Tde(mJ?Ctgb'e
microspheres ose ctic aci olic.acid ¢ mer and leuprolide aceta nd po

05 o CXSIR R SETE VR B, FOGrL I 25 St BT Ao AP et Ll ool acic
enable rel&dgé lof moletufes fareve MO0 \alion cepridehy drodiéiks it dssiprdleinidfotyshorter time

periods. Wi @iapsidaiedramibacies @main H&Ms@@@ﬁﬁ@nﬂd@@?ﬂ'%uﬂ?@lﬁ mslﬁgenewe or
aggregate u exposyre, t e esulting in a loss iolpgical activit
possible cﬁ% ngg?f’h gn%ﬁt?n%%e%ét%%égﬁ{alﬁétegég r(l:%gé’ntp 388%%”‘3&%%”9' P%gﬂgf‘?)ﬂooae dzlndlng on

the mech&ifigHeNa¢ SRIEECH Hraxhm Brav theskyosc AFa IR &Pratfisi? iddisdoveréd &Hhed. 26,
intermoleczrap$ang b@ndwfgfm@t:i&rb@hn%gﬁ thipghshdigadRigichmiaesighilieationonay e, achieved by

modiying suibydey! dgsidues, biepniiang fiam g solutions.contallng Meist g content, using
appropriate additives, an eve oping speC| c po ymer matrix comﬁ’osfons ]%Il%e compounds of
the |nvent|'8ﬁef89’?)?e@fe?ﬁi%t|’96$ fréalirRdp it @frcrinasenvense Bﬂwhaﬁi@ﬁf%(r@ot?m’:‘d}@/faaﬁn|n|stered by
ocular, inteasieglaticsdiosiotrasireciagsigne and/ar Raxtastienaldsjestamoanassaladbenaninjection,
anal" suRerrY SR A0 s QLSRR ATUNAI ARG o0, ol usdignapdietaintment

Such compoun e invention may be delivered by a variet Intravitreally as a
device andiOHB ESH TR TR AN 19iehe b 3ot dbrbitb dertidbul 1EIRding those
described émbekirerdestaishbakilnitre iwdanibragrideletiens dafte jraftiordshishisane Pgasgoa, editors,
Taylor & ReapgisManch, o080 i anr AxaplsiR 8 Sxipe 08y Bedfdhls mpala TinRp 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 adminlstration may also be used, which includes but is not
limited to, topical, parenteral, subcutaneous, intraperitoneal, intrapulmonary, intranasal, and
intralesional administration. Parenteral infusions include intramuscular, intravenous, intraarterial,

intraperitoneal, or subcutaneous administration. [0221]Formulations for ocular, intraocular or
intravitraal adminictratinn can be nreanarad hvy methode and 1icina inarediente known in the art A main



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 P& g4 Where the BCVA is based on Early Treatment Diatfeii®@ Rétpeihy Study
(ETDRYS) visual acuity chart and assessment at a test distance of 4 meters), measuring the proportion
of subjectsidovariekedandmecoiriettgrananisualcatsityaheedesitestiron prinregmpaseie baseline,
SR pREOMmof subiosts 31909 Steaientnan oheaua! I0ale RIRI Ko™ acuy ot

desired time pomt compared to baseliné, measuring the proportion o |th a visual-acuity
Snellen edliéa Q’i‘t%?‘ﬁ@ﬂ?@@@%?%%é%{g éﬁb@ﬂ@ﬂr%wwﬁﬁ%&saﬁ?ﬂf@h@rﬂﬁgVlsual Functioning
Questionniagnemegsuring the size of CNV and amount of leakage of CNV at a desired time point, e.g.,
by fluoresegingngiographynfe  QEUIA ATSARIMENIREAD REHRNERiF AN eNdRalYde, but are not

limited to, e. g., erformlng eye exam measuring intraocular pressure, assessing visual acwty

measurlngcgmfgﬁiﬂggﬁegg ?@a'aé’fé@?ﬁ&ﬂﬁ%‘b&ﬂiﬁ?%ﬂ&rﬂﬁ\%{ﬂﬁ}? e W?@ﬁ%’@&ﬁ%@fﬁ?ﬁttherapeutlc
polypeptide)andittbd2vr. adittbodlevasianetieredh aitfragnidik teareotéddgrityigeankzimiingdiagment)

which will Q@qsg@@'g@éetéherg@qwgmﬂ&mgnﬁgb arstiepaaiereandition yill depend pp fhe nature of
the disorder.o o%drjlon and can be determined l$/standard clinical techn ues, Where &£OSS|bIe it is

desirable t&° 8 T GRS LL AV A AGYTE BrRR LeX N6 'eahpBEitibha: SFtfe invention
first in V|tr@3§nc%ﬁ(er95i%u§éwl St aB ¥ o080 %y seanmnidietdittestimging bulrsiitntiofe2Rddtticone

embodlmeﬁﬂa@s@@%@@&%@%@n@éM@@%ﬁ&e@mﬂe@ﬁl%ﬁu@&ﬂb&%%@ﬁ%@g%w&m thereof, or
fragment thereof ergfa’ ntlt%en

hin is administered b cut eous | tion. In another
embodiment. an aqueod 8|U?l 'Pf ocf%m&g?ongﬁf’% p%1y5esﬁtnéeee'§'r?ﬁg ??%c?él)} \};ail%nt thereof, or
fragment th@ﬁé@)ﬁ(‘éﬁ@ hamugewWf@ﬁh@tﬁ@gnseﬁgdksoadﬁwﬁéter@@wma\aﬁeemmrmdm Each dose
may rangegfmmo@hggﬁ@%m ebmt 80g rerikilegram of badysveightqarymeregpigferably, from

about 3 pg.to, ahout r kilogram. body we tdL 225]The dosm schedt# or % Ianeous
administra |§rt1) @2&? Q/gfy f%rgnib %tﬁge gsmlgﬁ?ﬁy?o dg?l?l/ e&gﬁ |Cn(§u5'ﬂ anumber o %Itlnlcﬁv Ctors,

including tReh§p&er disearse eseredtitycstsdis axpsiifiadqn thizasti Pardisedis pviyrise the gl séutic agent.
[0226]The iatamdng exmopias sty @ffﬁe;.rmdnwdima@e\ﬁem@e@mﬁmm@%a&ww@r@ed to limit

the scope gf thiyigseny nvenign,in agyuay, [D22IAll prrent and ieratra feferences cited in the

present specitication are héereby ¢ express y mcorporate by reference in their enti Vepy WO
2009/134PLOB¢ET RISu0gIbaSAb MR TROIER entitodigs - eTiIREND KIFSTEMSB] Another
embodiment efithe inverdiaxdsnale articlevehnapuiackie eorliaeingtnraiesals amsshdyor the treatment,

prevent'orl:%%%rn%’%%%%Fc%ﬁwov%qlg8!@%@%9%@%@%%@%@98'ﬁ%o ghe-Jnysotion, gryariants
thereof or fragments thereof antigen-binding fragments). For example, the invenition concerns an
article of niFHLRArRVIESSAE] fﬁ%?éﬂdf@‘ﬂ%ﬂj??ﬁp?ﬁé ERERRARENME Fien variehls dE§Hbsis of

complemenirgssiageted disokdess. Fohexartiole, dianarutact prevedraprisegifed antaifzetamnd a label or
package "mgoe? SRR IR GORIBIOY, r%?ﬁt?:elﬁpﬁ:@m@@@ﬁslB‘ﬂ@d%f%oeé(ﬂ%gs Oﬁoglt;esjlc

vials, syrin The containers may be formed from a variety of materials such as

The contaffEihéiiR bl AompBsTREITRNeIP R LR MR P ror FEXBRY epr*@@é?\‘fﬁ?ﬁ*‘%fhﬂ?%‘f‘?ﬁé&no&s of the
complememtdifsdcisticth cionditiotibaxds tnenpfiewe arsmy eradcessahds tifornexamplesting SBQt@Ner may

be an intraygney's SQlLANNAGHY iR ¥RIDANARSIORBSHRICIGE RGO AMRRASISRISSIGFHon needle).
At least one acaﬁg‘a ent in the composition |§ ans; @ntl F%ct rD antlbOdﬁI\ or fragment thereof (e.qg.

antigen- b OB STARE R rERRIHN S elGoF ol GEaRELS: ReIRXREL IR BIIHES Fnposition
is useful fwm@‘mﬁmﬁﬁpme{hmhb@ddmgmgﬁém\a phtticudairbprititrem [OE29FracREgeihsert

refers to ingtsuetiang sugkRMRIAW ElMEed MaFPLBMEHSIRY RREKAIRROY thesrpeItisIPragducts that contain

mformatlon about the in ications, usa a ministratign, contraindications and/or warnings
concernlng hecg't?geD or's (:s'natWeFi g gFF% ite éf% %dé/ 8?5%&?%%% 'SRY1S @Fd’??ﬁ%ﬁﬁage insert

apeutic prodacts
indicates tHemER OMpPYsRiIoR G B féP tr%@t#?@@@iﬁdi@n@mﬂagsmﬁméebmmdéﬁﬁ anich as, for

example, zayef theneasdljtivrslisies @ajmehmwlmee&&r@m%@@r@ ageirelated magular

degeneratlon A TheI bel or ckage i il furth fjse mstructlon fora ministering
tho antbod e e e R e A e fucllons Joradn

|ona he ar? "6 amﬁact e may'further
comprise d%@é%@%@aﬁﬁ@%@ﬁﬁ)ﬁ%@d%%a?ﬁ@%@ﬂ@ﬁﬂyhé&éﬁaﬁl%%U”ffé? EpTiais b&Eferiostatic
water for injestios.(BYYeksrpesphaiadiibeiad sadne ringes srapkdian andthaldyesmpatinips. It may
further 'nc%da%féggwgr SE!@'?&?.%EH% ﬁ{%mbsas%einﬁﬁ&'%a%ygs?g%%“ dROIS. MRSk dingRiner

buffers, dilue ters, needles, an

45



[0231]In another embodiment, kits are also provided that are useful for various 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 fREMEEISHEYr isolation and purification of Factor D polypeptidf ¥i& %A 8dntain an
anti-Factor D antibody coupled to beads (e.g., sepharose beads). Kits can be provided which contain
the antibodiemfiifcdeteitifantariil gudntitationpokingctdpi grelypaptitié idovitio, exeprisianIENIA or a
Western bigh. As %m%&g}?h% ﬁvé%%@@%%%éé%%ﬁwﬁ%%ﬂé LEmDRUAGHIE, the kit

comprises a container and a label or package insert on or associated with the’container.” The container
holds a colffFS4HBNCEHIIR AR TSRS dmFRAR D a2 BoT sgATeR ARSI TE.
antigen-bisdmprisiagrdgat)bNeRinentixem gie ditio makotortairmeidemn ayriogifiecd nd@d shiat Contain, e.g.,
diluents angfufiors, Aanire) andbedies heilahelioRRRAGAS ss BRI RIBY s Fgeserintion of the

composition as well as instructions for the intended in vitro or detection use. The label or package

insert may! BrSWERIAS LU S BRI A AR RO PRLRy S e RIS 2 BenhiB bR HRifent thereof
(e.g. antigénriding fragm St AShdject d SES IO RhE HESRIOMADEBEDANTIBO BVi{0232] The

humanit;eqkaagpgdaﬁ@myfelagm;gmg mfégw £8sh %ﬁ%@ﬁ?iﬂ%&%ﬁ@@@flb?ﬁétnéﬂ‘%{ﬁqf,t(?f thte_
present invenuon are use IN dlagnosltliC assa e.q. O_I’ etecting expression or a target or interest In
D oaife ceh Lo LA Va7t Jr e B o e R O G SRl B NGB WAMARR thercot
or fragmers Mstiéied eafyFasityBranibdiycomprisaty bgpioatiyenivdiaiibhateebinitommuisteg @Bl moiety.

Numerous,takelsarerayaiahige f@ehnigrss foriaat iadifeahano i upsrasencSoalsgRgCribed
above. The h:m nﬁumines&en substrate becorgg&%a&t&oqifa excite b){ha chemical reaction and
may then émit |§ FWHICH can be meastred’ Sing a chemi UMIMOTIETEr Cfor eXan |%r) %Pﬂgﬁ%tes
energy to & Mpsreetant-aeespio rntiRafdysied Ry giraky liisvaittbiga Rodereres @ng. Sh@fly
luciferase anNdazterial duiietass: hdbRaloNainbddgidhe)skaiferito2:3: dibystapbibatazinediones,
malate defyiaenase.Ll s, peoxifase U AR DArseIadsh perpxidase (HRE Q) alkaline
phosphatase, .,etaﬁ-ga' a_lctosﬁase, g ucoamyfase, ysozyme, saccharide oxidases (ae.g., glucose
oxidase, gaPRIESeOBYIERIBR S&RH BIDEs - 6Esh s3priRte. Eniesgen ase)dpe tereditae @Xidases (such
as uricaserartbxBrihinecyddaseiigciaperoxitiasesdbicmpeipxidaseisaposibe likeidtachrgues for
conjugatin s ibodi d j in. O Sulli for, ration of
oy A E e e B B .
Langone &#20l5 A Q/TRIAR) PABRE SR B?é\gg Aeah 3 Hehy shain yerigs e rgngin 03RS ERRes, the
Iabt_al is ingliDglﬁny ’(2)nﬁ;gabeaahmlﬁhtiﬂeérﬂaﬁ@mﬂy;@rcmtﬂa@dyiwiamtt_-ﬁmeob@r_nﬂ'agmeﬁkhﬁfrgre@f (e.g.
a”t'ge“-b'%%@&U%B&,b}?vrghaﬁé%émﬂﬁ%mm Whe pvahe 2 Vaglous fesbniques defgchieving this.

For example, thé antibody, or antibody variant thereof or fragment thereof (e.g. antigen-binding

fragment) FE8H95E B SrpHEREERMERADRO fhaatiBekyr IPBrE e 2 A9 ChA R ARIFOIR L0813 els mentioned

above canchenpdsifggRiEed! e alidifooexcepice iba. iBiatiipbipdsisedectiveliido amidiadmdXthus, the label
can be conjygRtad with e ANHEQHY L RMRAMY YaHARUNRFRehERIPATS IR S0f (ight

antigen-binding fra nt), in this indirect manner, Alternatively, to achieve indirect conjugation of the

me 2ve in :
label with &' Hﬁﬂgﬁﬁ,d&”@ﬂiﬁ%ﬁ?r{%?%ﬁg@]é?%?b??fraE‘FﬁQﬁ?q}?é‘?e%‘le(@}ifngﬂﬁé’é‘ﬁ{'ﬂﬁ‘?o‘i‘ng fragment),
the WO 2009/fsnanttPLCHUS2009H04r 85 isintizotlys wrcantibodiavarimm anerenbosifiagER D thereof

5 o ey o) om0
imerent ty, lapels mentoned above, IS I n ant-napten antibody, or antidody
ariant tho R GBS B T o (2 R AREHAE, S, T,
indirect comjedjéedanyfitheti¢abetiithchecantilsonya beantiticuly wasiaalst therveivicomppagingePEEhéteof (e.g.
ant?geg-bim@mgega?«gme@at &ﬁﬁﬁ%r@éﬁ!@?&ﬁaiﬁ@@&ﬁﬂﬂsﬁw g .dimb_e%&rqéﬁflﬁdféyeﬁ%ion, tf(\je )
antloy,oranlo variant thereof or.fragment there e.g. antigen-bindi fragment), need not be
ametod. AL o A S e N AR AR AP BIA t he
antibody, SPERibeRM RNt ERelE M Srifadrhesrametedhednyeatitiyerpiissiagredifateany- [0235]The
antibodiesragtantibadyomrianisrifiegenignr dragnansthedenhie erastigenskbodingdragmest) of the
present '”‘éﬁg&%‘i&f‘?@’ ir?%%ﬁ‘&#?'&%%%é@ S‘?Xo%ﬂ%‘é’%nﬁéégé&o@ﬁtg%o%Cé‘of}%r%?@paeﬁ'é“’e binding assays,

direct and indirect sandwich assays, and immunoprecipitation assays. Z0la, onoclonal Antibodies: A
Manual of "REERIf§aBE HEeTaEinG 8RR KENSHeSS 212 Igg I se RHsatRIVE B2 y's rely on
the ability @} adabieledstexdaptd ttheoampeienypibvibeste stsaneplenior bitsh Toawithbaylvtedsagount of
antibody, oo aLRNRIRGICLIrARIEN SRSTRON(S s 2RUPBR RINAINARAIER). The amount
of target in the tést sample Is inversely proportional to the amount of stan ardet at becomes bound to
the antibodies. To facilitate determining the amou% 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 S¥CLeMitB&Upport, and thereafter a second antibody binds to BREMESOEHPABIES thus
forming an insoluble three-part complex. See e.g., U.S. Pat. No. 4,376,110. The second antibody may
itself be lapeledawithradiéiteciabieanoidsidied) sengndicly assnyshan Mawie gaaasyred using an
anti-mmupggopun seehedvhes Isaasled it 8 Aslasianls malsty fndiredt sanduighsosay). For
example, one type of sandwich assay is an I‘ELISA assay, In W_(F]'IC case the detectable moiety is an
enzyme. [GPUBFEY PRTRIRTSHASISBRE Rty 2R R ARG RAIEIRAY BEREINGF #% 286 dlighay be
embeddedhriparatiibladchfie doaithigrgreSErvatNe siich-as desmaikin ieirexataplerd3a39k he
ant'bod'esm%ae_a%9%&@{5@@%4!?@5@9&9{%9@&@%ﬂ%@& %r%/b@ggﬁgéngggmﬁ%fﬁ%%géq§) may

also be used for in vivo diagnostic assays. Generall e antibody, or antibody variant thereof or
fragment tN&tett (EY. SR By Rprftssie mediiss Rt 2o antibody comprising a
2009/134 71abPQEit) 82008/ 0dhaBrathosing I8EMIE (SOch AsFsugxatbién 1h§u|p¢9&i$mprsu]deb4ac,
.SUP-131 | SHRE Hn SR 32 [E’a%b%ﬁ?-&%@@ﬂé%é?@%ﬁ%{a@i%&?@ABH?JK%%E#@% SEQ ID

immunoscintiography. Far example, a high affinity anti-IlgE antibody of the present invention may be
Lae to delstr O ol GP A0 RS Lo GBI G Ot I NSt nelf P GBAT A2 A6 The
antibody, érvantibodioviddaatithereot of seadyandrtabierébaiEbydamstigan-abligdimbifidiggent), of the
present inyegtipmean be provided in a kit, i.e., packaged combination of reagents in predetermined
amounts wijth.instructions for performing the diagnostic assay. Where the antibody, or antibody variant
thereof orv};&r)aa{rﬁlent therlggpfeg&%a?rqf?é% - Wik ?PSBr‘?{gﬁ‘[%%alé’ﬁ@ﬂ%om?ncﬁﬁ‘%rﬁwg?the kit may

include suflsdrates annecetitesseegeired by the enzyme (e.g., a substrate precursor which provides
the detectaletiiostepborg o Auorophorak dyadditeavunerrdaiesmay e lnntded syeh as

stabilizers . [ r ' rejati t he various
reagents ria BN S ToF KAt R S U S b
substantially WptiffizeMraseiensifiypof te by oPaitedl s thehredgemontasntimdgrositidbieas dry
powders, usualipdysptitized nidalisingexeigientsawibet Gddisamdtian wibwrayide magent solution
having thes%gég%iate 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 inve MY e HEEF {5 HEYB & FAGAMET TN EHENMTR RS R GHEVAMBEINT 6T GRTibody
thereof, is BAIDDFSEREY FS EOTSVEIMADAISEN Ret forae o r pesss\ol shiamingrpreclisiat gata, for
example. ﬁwgplﬂ{y m&%&rmﬁb mangals;1o,pq treated neludg %BPg&m@”oﬁQré‘%%si dags, cats,

ot sin . Suc hal

rodents and other mamma which preclinical studies are performe mammals may be
establishetPEHiRaINRIER 3deaBred a5e2ie PRIYPERTEE with the antibody, or antibody thereof, or may be
used to stiEhstdxicity ofithmantittodimehintesdste micagshoithespoppiinidinenisrisiogectsemiation
studies mayhe g@(écgrgaggnggz the mammal. [0242]The antibody, or variant thereof, or fragment thereof
(e.g. antigen-binding fragment) or polypeptide is administered by any suitable means, including
parenteral LABCAEREDSAR S BB DL SRR R GHARY RGP R R ST B RSP ocal
immunosupPRESHERFFAMEHE JRTERATONAT AU ST aliBGCTexErEl (Bfidsionsdncridetisteamuscular,
intravenoug, ipariprial, intkapesiteneals §f, WBeutangaousadmipisiratiane ibagdition yibe antibody, or

antibody variant thereof or fragment the,reofée.g. antlgen-binding fragment), Is suitably administered
by pulse iTFIEMBR N PLRHIHR AT A S RIL IR G652 EPoHY SOMBIERRT Bieprigsdy JardnetisEkof or
fragment ther&sdibyéng. amitigenit srdingnfimgment). Preferably the dosing is given by injections, most

Ef_efferabzM@YWQBﬁBWEW@%Q@ﬁR%@@f@@Wﬁ@&W@E@é@ﬁ%@i?trat;o” Is
rief or c or revention or treatment o
disease, thggg%g’r\gé)ﬁﬁ%ﬁé%s%géﬁéa é@ﬁ%ﬁ%@gﬁgﬁ%@é‘%ﬁéﬁ ﬁ?@g@@f@r FRgferHERof (e.g.
antigen-biftaifd¥ragment)isot. golyseptide Wi dependdorr thé ypé dh diseaxentplddhedatedtithe severity
and coursgrgiithe disegsenvdiathepthpanidaody, or antibody variant thereof or fragment thereof (e.g.
antigen-bindipg fragment), is administered for preventive qr therapeutic purposes, previous therapy,
the patienﬂéJlII g%ical his Br?/ngnecrin %gb%ﬁggé 5 fﬂeegﬁﬁ%ggf’%oersfnﬁ%%ﬁv\&g%g %réSHBQFBram'”O

acld sequence selected from the group comprising SEQ 1D NO: 18, SEQ ID NO: 19, SEQ ID

NO: 20, SEQ ID NO: 21, SEQ ID NO: 22, SEQ ID NO: 23, SEQ ID NO: 24, SEQ ID NO: 25,

SEQ ID NO: 26, SEQ ID NO: 27, SEQ ID NO: 28 and SEQ ID NO: 29. In another
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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 canddh8%8834de for administration to the patient, whether, for e R&HER0M/8HEOr more
separate administrations, or by continuous infusion. A typical daily dosage might range from about 1

mg/kg to 18atogikgrortmarestienending:on Bigyfretars corpriengdrlnit 5Ob kpeaied administrations
over severgl, gaus RbIRIICLAIRRANING ArUba roRiliansie fiequnertis sysiaied g desired

suppression of disease symptoms occurs. However, other dosage régimens may be useful. The
progress ot thiS-tREfRHy @%AQH? RidHONE D By ERVENSh AR (EE M IS a1 BESNENRR Bxemplary
dosing regBaen s Kilsci6s8ddn DU I460HLESE (D2 BT hey antilbad v:conphn siéonssmay beosiersaulated,
dosed andaqpégmé%tte(;pgajg F@Op@%g_consistent with good medical practice. Factors for consideration
in this context include the parficular disorder being treated, the particular mammal being treated, the
clinical condlfidh of the IRAVRREASSATRAINRRISA R Eha Trediftgd @aivd wterd? aslivedy: of the agent,
the method/ioératintiiriStfzttibairtherseihetmintef thednetnjstrationt, ST 10theD: fartarsduatiwn depargdical

practitionefis, H0gn ically. &ffective. ) ' r.apt riapt thereof or
Fagmen: i e0r o ¢ g i Ao B st B ATE B e
| e

consideratfSAY 58 R R_MAARRGHY S8R EHRNSNE BHFBHERRE S adigdase or
disorder. Tang-aatitso dyauitadtibebisreiaribatighecteihatdraiment ghere bfe( saguantigengtiitding fragment),
need not bepbe isiPRHGRRN Y IAEMUGSL YR IOBR AEEBOI R BURDIS: ARESARY HSRAHOPraXRRLer treat the

disorder int %ugstion. The effective amount of such other aglents depends on the amount of antibody, or
antibody VARARTRERRF PRI hTeMAiRS L Be @egUantRRmbitdin Y H=lin Rt nsreameli e formulation,
the type ofttfisoite pevideameramantobtat fatitbestdide assbdditsaieey. Bhtigenaradiegerally used in the
same dosaggmandwith administration routes as used hereinbefore or about from 1 to 99% of the

heretofore g{gg}oyed dqrs]ao%es. 02 6&"The an(fbodies, or antitrod;&gvéariants th,ereg, or fragments thereof

(e.g. antigeh-Binding frAgMEAESHIE [rESuse RGuHES A R BGRDRELGSITHYHGR thrget may

be used toXe&btlediapfeménerabglaserdisdederentiore srodider dard mentids ocmtadivgthexcessive or
uncontrolled gemplementactivatian. Theyeiashide tkeompRliee prAILAL oBIghE N Wit prising
2009/134%%%!2CE€%§20\0§Q§H pquigp%rqﬁnra%g %}Y(P sigeertationsd' C mplen?ent? tivation due to
ischemia-reper?asmn%ci owing acute m'yocargla infarc |0n,eane%nrf/%%rsf'r'oﬁsé?t?é’rﬁ%?Pn' Sic shock,
crush injusOTRRGRIpRElR GaH TaeR ©F RFSOBONMIB3ShotREreKamekti ¥t isvbriintpPhdse alisorders can
also includexgisessst eic @oRitignids an inflammatory condition such as severe burns, endotoxemia,
seplic shogiqadult r,esH‘rﬁ%ﬁéya%setﬁ?ﬁ%ﬁﬁé{?é’.{ﬁ’me rEkﬁH‘%‘%'a'%%%‘%e@%a{?f%'&%?ﬁ)%ﬂ%ﬁ']éd sgyere asthma,
angioedema, Crohn's disease, sickle ce anemlaﬁ pqs?streptococcapglomeru onep fitis and
pancreatitis! MREZE SrieT 3RRy BE the reiriptavatioeiestionrehais semain apmpesesde R Mduced
vascular leaihgeyayndecriectrdadingiaphiooniesing etiEEdlBgy0 isalseancludesragdnmmune
cisease s4gH.3 SKRISIGd USRI RBAIGPLeAARIINARANS NON R Bl Avgaeimer's

disease and multiple sclerosis. C %Iément activationis afso associate ransplant’rejection.

Recently tHefEH 441510 @ﬁ@hbg(r:% 14O sABRRIRERBNCE rhpldmetr axdfalfei8nd ocular
diseases soeintsnggeviedate dagaenizof degenerationy diabatcdetingpatiyeanthoihefrisphaimia-related
retinopathigsefioroidal neqyaspyiarizaia Ao iel's ishRiCacUR Slampoaptpological

myopia, von HlpFeI-Llndau disease, histoplasmosis of the eye, Central Retinal Vein Occlusion
(CRVO), CHMBRI25ERILCRTRTAANIOA P FeaR HaBFaeAaN, SRR FERAMPAIERS O WA The following
examples seeusfiesentbyteddyoof ilasiratipeoasidiingtdd B R@yoNimitatieaCQ (D Maere &li§Canaidble

st b 1 D B B e BeoLghout th
otherwise jndicated. ource ose cells identified in the following examples, and throughout the
specificatiLBnc,L@s zg’ég@(@&él&% n%ﬁﬁ%%)ryé R RMBRET NP uliLrRESRERIE"% 0801 University
Boulevardinveatiassusyives 20rep0rep200sdkantipfe ctomloatifibation Gf gAatitiGactbinBingbs [0248]To
identify megdifiedagti-Factor D antibodies, and variants thereof, and fragments thereof (e.g.
antigen-bindipg, fragments) that would have commercially desireable characteristics such as
homogenmgﬂring ma%nu%ggta?%eg{yanc? e Od’rwta‘f‘ﬁ ?)G?B‘éggg%F‘én%ﬁ%c?&Iaéwg?ggt‘éfrization, a
site-direct8dMAMAg ARIBasp o ACH Wwabaisisdhe ignhehaie evodificebmorisanithedsantiefmetof D
antibodiessand vainis. theeeethanssiagnoenis themal(Rige 2ntiaanmbinging-fasneatabdayrst, the
variable h light chain,domains from humanized anti-Factor.D Fab clong #111 (SEQ |D NO: 2
and SEG D A e s R e ng ool
oligonucleotides encoding single mutations were annealed to the resulting expression plasmid to
introduce the site-directed mutations. [0249]Initiall‘§?, the variable heavy and light chain domains of

humanized anti-Factor D Fab clone #111 were subcloned into the plasmid pAEP1 (pAEPL1 is a plasmid
for the



WO 2009/134711PCT/US2009/041785 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 humanize¥4h#¥a6riD Fab clone #111 into pAEP1 involved the ligatRE¥Sfswew DNAFragments.
The first fragment was the pAEP1 vector in which the small EcoRV/Kpnl fragment had been removed.

The secorsEfcagthmasma@@mmaéelw&%rbaﬁﬁnp@ym&velfamhﬁ%iﬂ@mbg@ﬂerated from

the light chain pl t d anti: Fab clone #111. usipg the following primers: 5'
-TTTCCC%I?]'IE Gﬁﬁﬂ“ﬁ‘?‘%@%@& el 53 %l‘%@‘f%qr@iﬁéol’ﬂ"h% g’%%eq”e ee'et
TTTCCCTHHSEPKEEETR @'@@%@&WT@ETN@@@RNN@&W@@EQﬁHEﬁN@ DseytitRsty subcloning
of the variablerightzebaintelsominmof timanized mthEa@t@h&ej@ﬁ@#bbﬂnm@@%%&q@&ﬁdwed a

valine (V) a£ensian 14 hesaussapsllon int e AR acids dnuneisean fhe testeotion

endonuclease sites, ECORV and Kpnl, which were used to insert the variah ain domain of
humanizedbady4eiar 29i96RPinding fWREPl and therefore in the backbone of the pAEP1 plasmid.
This resulf@rpitermediateoptesspidtisirerentietepredidosas MoAREaABFa4or [025ikddeosubcloning of

the variabig,herssaaineomaln A mRRGE haUlERR LR agm%ﬁ%%ﬂn'%&é%%@S VL involved

the ligation of two DNA fragments. The first f a]{ﬂment was 38-VL vector in which the small
LB

BsiwI/Pspidehay SR h I Waeh 2adiBeearatie Wﬂ%ﬁ&%ﬂﬁﬁ%%ﬁ%@ﬁﬁ%ﬁﬁ@@ 864 base
pair BsiWISESpOIMICP TR fragreentigeimesatat diovertienteavideshaim qlifisthid tiat-itter uandbizied

anti- FaCtOBiDuLErﬁQn&IQ&‘%r#ﬂrﬁa]ot&sﬁlgﬁhﬁe {lowiNG PTERSER: Ropt chain domam comprls s the
TTTGGGTTTCGTAQ %CAGCTGGTGCAATCT GG-3' (SEQ ID NO: 69 5'-

TTTGGGPPHEEEE HEBE FEAT KK oS REE AEBsTe3NeSIEaYFAoRES: 70). This
ligation of ﬁEélthNﬁ]\lAeré'gmhsrremnémﬂﬂtl’ibq)im&m@rfmﬂb\umamzmﬁaaum::@&b antibody

variant 23§rﬁﬂi§@mr%é%f§é@§h§p%‘éto2%ﬁ#1 Plasmiss n%@m.égr@ff&ﬁ RASIHRIR boligRaéfter the
subclonlng of the varlab %;ztoaﬂgr%f gt[%eam domains from humanized anti-Factor D #111,

site-directdiy ST muefa i§'W VRTERE (PP Y BRI O T3 S0P U Rk e (SRR to Kabat
numberingf S&OR[YMNE: P)Oof’ nrrnvieabebedmsntibminykhtionanizétbantivediiat @i-Ebckortibody variant

238to a guﬂmaye;{ﬁmrﬁawam&mmﬁn%maame'?@@tﬂfe%%lélmgmméwc{m@% (Rlso herein

referred t as 238-1 id for uman |ze anti-Facto antibody
variant 23 ?Ls(e?ggnmal% %gg%%ﬁ/#gg g%jg&Sﬂﬁ §§’ ISCHETEIR BRIy {?8 3§qupef§§ 1"
involved ti5é Sigati&hN6? td/b rbmc#a@m@ﬁ@mﬁ@t fiFst fregienpwedane predisdator faaihith the small
BsiWI/Pspitiotragrientdnaddeenremaed: ThavReeonths agmert WRS AR ABRIIaial284 base

e SRR SRR D AR A e >

SEQ ID NO: 22, In another embodiment, the Enventlon 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: 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 variabie light chain domain
comprises the sequence of SEQ 1D NO: 12 and the variable heavy chain domain comprises
the sequence of SEQ ID 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 1D NO: 14 and the variable heavy chain
domain comprises the sequence of SEQ [D 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 ID NO: 15 and the variable heavy
chain domain comprises the sequence of SEQ ID NO: 27. In another embodiment, the
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71) 5 -TTTGGGTTTGGGCCCTTGGTGGAGGCTGAGGAGACGGTGACCAGGGT-3' (SEQ ID
NO: 72). This ligation of the two DNA fragments resulted in the plasmid for humanized anti-Factor D
Fab antibody variant 238-1 (also herein referred to as "238-1"; plasmid is herein referred to as
"p238-1"), wiiEhAHAlH8H the site-directed mutation of the position 1 to a Gtz I 78his mutation
was found to inhibit the partial conversion of the glutamine (Q) in humanized anti-Factor D Fab
antibody viarienior38evitepyrogtifiedvit-fachpletttiGodt Gl huRmired BidtdeomotD 8114140 (1996)).
[0253]Furifeésitenctiresian g BrdlAgBRERS: AR bEs UReddouanials sreihionine (LAg et or

tryptophanéW or Tr ?’re idues to prevent oxidation or to mutate asparagine (N or Asn) residues to
prevent deARTd tﬂ)erg 5(’8%’5\%%%%@?8?%’3%H‘Sf%%tﬁ%%Qfa?%cplt@ &th%dﬁﬁ?f?%ed anti-Factor D
antibodiessmisditaenihdbe Mveninethrdvidexarmeidiisdodifastacbattipdiyf thaianmey deimutated to
leucine (L ok whichisdrastimilagr size arshiisraphobichde metbipring Hustacks a sulfur for
oxidation, al1 m ti%elz mbg]fat dto isgleu%éne | or Ilez, AthIett, G. etzﬂ h%gm. Bigtechnot,
9:1-140 (1@@6)). i) prgvé“r!?t"3 2 1Pt B SR SR ERE B ERTE R (7ed AP Fitor D
antibodies?rspeaagineb¢Nnerniien prividesanipiemand o iivh Bu-dadigDofntieotigist(elmianbggrosition 99
or 100 of thadeawiehaimay be mutated to glutamine (Q or GIn) which is most similar chemically to
asparagin r Asn), or mutated tq.alanine.(A or Ala) or serjne (S ar.Ser) which are common
substitutioﬁujs(lgel\9 those pg]s?trilgnass?r? %tt%%? ’S‘rﬁ‘ﬁﬁéaéé}&é"(ﬁcf%)%ﬁa}%d@?"é 21%." Flsgﬁr ?Vré.aﬁ%}t%@h%ot, 9:1-140
(1996)). [0»5MniRRsrastitEadRORE the vaneainetigheliipindemain sparissatie Beansnehain domain
sequencesfar IuRENiZzethanit hagtgreRamadpaaiibeshiprrEa 238y (SR dPIRasironamck48.n
respective i ti-F D Fah.antj variant 238- ID.NQs: 7 and 19,
reopectvell) s JaIRE RN BT Saael e R (TR 3 89D o 47

and 54, reSpectlva)§RiP fiffahiztaindarmsiv e ises herssee e riRERE Mgufd sndbierigure 10
show the light¢baiinatthbasarghiais segeencesd SESEDINMS: 63 and 63, respectively) for

humanized antFactor p Gy bes NASERLEAE b PRPRIIRGIS B dhmped ofiniy o

humanized anti-Factor D Fab antibody variant 238 to human Factor well as affinity of humanized
anti-FactolPbPfli-lengthf ARARVGBISR AEFIR BT des antivarieni2ad Aiaia et RIITRIRARNAD 234)
(herein refirmredft@ gsd2RAEhainWiQ RAYBELEY /MARGILhEBREBN4TldST antidraiotas Befod-length mAb

234" or "hHQAﬁQ%?QiﬁQH'ErﬂEMcBrfB'%lﬁf&%ﬂ%.%ﬁ%%?,Q&Qﬁrﬁnty%@%&%‘?%gﬁﬂégw?ﬁ%@o&b

antibody variants 238 and 238-1 were also tested in the hemolytic inhibition assay (Figure 11) to
assess thédhBITSH AR BARRNE pRrKRR G as e RRRd e Bl elapraineas LRIBG HEHSTHRIR Rssay
[0256]Biolaymsl-fursttion aftimabified ydrtisEacimrdDoA bdibiery disteginahedivisintphemalytidrinhibition
assay usi%rgggr@ﬁp@r&do?m%ﬁgé%@ngﬁgﬁ@pre analysis (See Example 3 below). Hemolytic
assay was performed as follows. [0257]For determining alternative pathway activity, rabbit

erythrocytes (Er, Colorado Se?ur% i\W‘E’re washed 3x in GVB and resuspended to 2 x 109/ml. Inhibitors
(50RI) and®26Rl of Er sispetesivnaveretmix@ulantiRettoE/athedy. EGTvab: W teg@i2orComplement

activation pamisitinged &y 08 addiionpidntardenista BrmansesamdQrydaRyRamplement
activation 81 ou glghe cla %lcgl g tlg/ava gCom Tech; 30 RI djluted 1:3 in GVB). After a 30 minute
incubation a!éor%om {EhPFEraRiTe, é‘ﬁ 55¥ B‘?i%“rﬁ'ﬁr EBSIeAaWéI% G| ?035688%6%3@869 and
samples vesteibartregedinskBasissay BBU he HefolesidAvabatiseriiminbial @9 ORiualpesfiatant by
measuringsahsg FabeeLabafkionNE DAt WEER ERRIAS S8R B9 hanahsizndypeddniisagsence of

the inhibitor, [0258]Eigure, 11 shows inhibition of humanized.anti-Factor D Fab ¢lone #111 (IC 50 = 4.7
00 D) e B S o R o o of B 2360
(IC50= 3.8COaMRRIFIGH aftétRativeepat Aty HEMISHAIS Wing Aatimedyeaiiplies oeramplsyels assay

using ClondepieretitmManssas derRBeaBPleMe Blsaure en SaiEolscnene; o a bt fribsiman fH") (from
CompTec@(grgglgg-ti-gchoprotein 120 ("xgp120") antibodies. Example 3: Kinetic Analysis of

anti-Human Factor D Fab by BiaCore
[0162 In ong 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 anti-Factor D antibody
clone #111. Anti-Factor D antibodies, or variants thereof, or fragments thereof (e.g. antigen-
binding fragments) that bind to the same epitope as a murine anti-Factor D antibody and/or
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[0259]Kinetic and affinity constants for binding of human Factor D (Advanced Research, Inc.) to
immobilized modified anti-factor D Fab 238 (herein referred to as "238"; see Example 1) were
determined by surface plasmon resonance measurements on both BiaCore 3000 and BiaCore A100
instruments. W& 3@ {#Uds in Table 2 that are listed as "BiaCore 3000/BidCHESALO04BS ults,
separate experiments were done on each instrument, the data from the separate experiments were
analyzed tougelnkisetieoastarsastiddpelkiretic: coasiantsneidauetagpeda Delihseadnesrshown in

pable 2 niErm elicpRlia A0S aliaborensian s atRANGAL TR EAREGRMAN he measuied

by immobi iz}ig{gJ human Factor D and measuring the bindin e mAb or _mayebe measured
using diffelf&tfHegenerdfiGATERERIRE Tk b ORI mGCAIveRTRPf-aRaior RaiiiBiMéasured using
different bindingphutfiesst (aagech mipsisinghl BB dvislenanitieid an thteaiabdafull-fepgihiomAb. version of

clone #111&&%%%\9/9,&%%9@%3:%? HdR300A04 17 BR ISIRPed o 1645 I §Pt°r D

full-length mAb 234" or "humanize anti-lga.ctor D fuI.I-Iengt% mADb 234")%?&5350 analyzed. 1.
ImmobiliziPP 260 RGNS RV RO Ao iigrisnted ssglisihigoh BeFiiBRIBrotocol
supplied byrifitedy sasHf detu fegrite tefsityrd thempghp gonassteguiated dutiag pisingdlyeo a
concentraliofy o ek the BisslatmAR Al sohionssugiaiibs il sianaliensausating

binding of human factor D was between 50 and 150 respnance units. %LQ After coupling of the
desired anfBURR®F d5A95 S PP BrniRsBred o AT LR (RS sAt e i R il W AR ERBEREd by
injection ofeethanigamiiliy Kagetanihalysis [0261]Binding experiments were conducting by injecting

60 pL aliquefagf a serigs GfdwRIRRIREOMR SIS YGES BCANLRRtaLIBN My 0 NM to 0.98 M
ffer composed of 150 mM NacCl, 0.01%

in 2-fold i ts. All | diluted i 1ing b ) ,
Tween-20 AN B1FC BTN HGRC ECHBBAME &) B 79190 A iEpie s o- oy
(4-(2-hydrokifetiaptiood pasernzife sutfastes onicweidyr @laph6.0 [&GstNPNMES2-fold lower than

(2[N-Morphelipoiethesnasulfoniccasidliospbbay,d 4 10 miipediHa-arsiateln iR flawraiganvgs 30 pL/min
and dissoc':_igg,{%rr] %aéomor?‘Fﬁred 1;}ori %O minutes f{)r each c%orﬂcer‘)tritig g human lfagtor D tested. The
signal (sengSigrarn) 3BeerveEt FOrThIeaion or tha ShieSER NGNS S98F AFLFIPLRRE CaMed* N olamine
blocked) wessiBhpitedabimiomesdraB g ramnBaniidenteeRsurigedis thensetaowigabeegenerated by

injection ofngenabrofrd MY e Glzgtacpauseadissacraien Dfanyduunan Jastapds 1Rariging bound to the
immobiIizerga@g]]tikgg3 y. A control 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-linearlFd§R3ssion attaraiRg PadMeahdrminvBIvameraYisies ansang-Basor R @atibpdyotivare v4.1.
Kinetic andraifisnutyvaciastanisarepeovid e imshevirblefhglonh Bia@oselechagegy js dmited and is

e A pESS S SR ALATE PR s anals Ll SO )

BiaCore R%‘é?]F{§’iﬁéf?roﬁhQ%%Tt?o‘@?’léﬁ’ﬂ@l@ﬁﬁﬁlr)ﬁkdﬁ(@-q)irﬁﬁi%I‘@Pﬁb()dy (e.g. affinity of the chimeric
antibody as a Fab fragment 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. In one example, the invention provides a fragment of said anti-Factor D antibodies
(e.g. antigen-binding fragments).
[0166] In another embodiment, the invention provides an anti-Factor D antibody, or
antibody variants thereof, wherein the bivalent affinity of the antibody to Factor D (e.g., affinity
of the antibody as an 1gG 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. In 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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Modified Anti-factor D Fab 238 1.5x108 1.7x104 1.0x1042 (pH 7.2; A100) (1.0 pM 0.05) Modified
Anti-factor D Fab 238 8.49x108 1.41.7x1023 1.4x1042 (pH 7.2; 3000/A100) (1.4 pM 0.5) Modified

Anti-factor D Fab 238 1.9x106
WO 2009/134711 PCT/ES2009/4041785

another embodiment, the invention provides an anti-Factor D antibody, or antibody variant
thergof, 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 10 nM (10x10° 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 monovatent form to Factor D (e.g., affinity of the
antibody as a Fab fragment to Factor D) 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 monovaient form to Facior D (e.g., affinity of the
antibody as a Fab fragment 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 monovalent form to Factor D (e.g., affinity of the
antibody as a Fab fragment to Factor D) is 1.0 pM (1.0x107"? M) or better. in another
embodiment, the invention provides an anti-Factor D antibody, or antibody variant therecf,
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 0.5 pM (0.5x10™ M) or better. In one example, the
invention provides a fragment of said anti-Factor D antibodies (e.g. antigen-binding
fragments).

10168] tn 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 10.0 nM {10.0x10® 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 D) is 5.0 nM (5.0x10° M) or better. In another embodiment, the
invention provides an anti-Factor D anﬁbody, 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 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
(0.5x10° M) or better. in another embodiment, the invention provides an anii-Factor D
antibody, or antibody variant thereof, wherein the affinity of the antibody in its bivaient form fo
Factor D {e.g., affinity of the antibody as an IgG to Factor D) is 5.0 pM (5.0x10"2 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 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 to 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-

52



3.6x104 0.19x109 (pH 6; 3000) (0.19 nM 0.01) Modified Anti-factor D Fab 238 1.2x106 0.02
12.3x10"9 (pH 5; A100) (12.3 nM 2) Anti-factor D full-length mAb 234 1.9x109 1.3x104 0.7x1042 (pH

7.2; A100)
WO 2009/134711 PCT/US2009/041785

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 0.5 pM
(0.5x107'* M) or better. In one example, the invention provides a fragment of said anti-Factor
D antibodies {e.g. antigen-binding fragments).

[0169] in another embodiment, the invention provides an anti-Factor D antibody, or
aniibody variant thereof, wherein the affinity of the antibody in its monovalent form to Facior D
(e.g.. affinity of the antibody as a Fab fragment to Factor D} is between 0.5 mM (0.5x10° M)
and 0.5 pM (0.5x10"?M). 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 between 15
nM (15x10° M) and 0.1 nM (0.1x10° M). In another embodiment, the invention provides an
anti-Factor [ antibody, or antibody variant thereof, wherein the affinity of the antibody in its
monovalent form to Factor D (e.q., affinity of the antibody as a Fab fragment to Factor D) is
between 5.5 nM (5.6x10° 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 monovalent form to Factor D (e.g., affinity of the antibody as a Fab fragment to
Factor D) is between 0.5 pM (0.5x1072M) and 2 pM (2x10"?M). In one example, the
invention provides a fragment of said anti-Factor D antibodies (e.g. antigen-binding
fragments).

[0170] in another embodiment, the invention provides an anti-Factor D antibody, or
antibody variant thereof, wherein the affinity of the antibody in its bivatent form to Factor D
(e.g., affinity of the antibody as an IgG to Factor D) is between 0.5 mM (0.5x10° M) and 0.5
pM {0.5x10"* 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° 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 |gG to Factor D) is between 5.5 nM (5.5x10° M) and 1 nM
(1x10M). 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
(2x10"*M). 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 (1.4x10™*M). In
another embodiment, the invention provides an anti-Factor D antibody, or antibody variant
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(0.7 pM 0.04) Anti-factor D full-length mAb 234 9.510x109 1.31.7x10-3 1.1x1042 (pH 7.2; 3000/A100)
(1.1 pM 0.6) Anti-factor D full-length mAb 234 2.8x105 2.2x104 .08x10'9 (pH 6; 3000) (0.08 nM

0.01) Anti-factor D full-length mAb 234 2.2x109
WO 2009/134711 PCT/US2009/041785

thereof, wherein the affinity of the antibody in its bivalent form to Factor D (e.g., affinity of the
antibody as a lgG to Factor D) is about 1.1 pM (1.1x10™ M). In another embodiment, the
invention provides an anti-Factor D antibody, or antibody variant thereof, wherein the affinity
of the antibody in its monovaient form to Factor D (e.g., affinity of the antibody as a Fab
fragment to Factor D) is about 0.19 nM (0.19x10F 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 a IgG to Factor D) is
about 0.08 nM (0.08x10° M). 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 Facior D) is about 12.3 nM
(12.3x10° M). In another embodiment, the invention provides an anti-Facior 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 IgG to Factor D) is about 9.0 nM (9.0x10°M). In one
example, the invention provides a fragment of said anti-Factor D antibodies (e.g. antigen-
binding fragments).

[0172] 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 (1.4x1072 M) +/-
0.5. 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 about 1.1 pM {1.1x107? M) +/- 0.6. In ancther
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 0.19 nM (0.19x10°° 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 IgG to Factor D) is about 0.08 nM {0.08x10° M) +/- 0.01. In another embadiment, the
invention provides an anti-Factor D antibody, or antbody 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 thereof, 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 9.0 nM (8.0x10° M) +/- 1. In one exampie, 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.qg., affinity of the antibody as a Fab
fragment to Factor D) of about 1.4 pM (1.4x10™” M) +/- 2. In another embodiment, an anti-
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2.0x10'2 9x109 (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 C1qg-depleted human serum and BiaCore
analysis (SeeMEx@fpiR¢+ 2L hbove), in the presence of three serum concentrBESASEPHAEEED.
[0263]C1g-depleted human serum (CompTech) as well as vitreous fluid and Bruch's membrane tissue
from eyes RdoivID patiedis ¢obtdbureg Harengheresllahoratonanitifihy Gole Hhxgetnsttnies Cleveland,
OH) were pnalyzsdig afANUAKGIRLISH Jeraelos Priasabeloamulia eenaeniigtion,ef Factor D in

the C1g-depleted serum was 97 nM, whereas the level in vitreous tluid an ch's membrane tissue
from AMD'pa&feite wRS ™ P #NF {RRaC SHibeSyCY fosBaty e BnaMaele BB IELISA was
pe_rformedz_iﬁ‘jnnijdMimgrambbmmmmmp?emrm f(acgoramr_g?lgatfmdwlﬁnaham_ibmb ﬂ%&x@e‘ayatems,
Minneapoks, MN) @ 1igils hRhesriiats hifiored salngBRS3Rhenatng. iie-aptiigctor D

polyclonal antibody (R&D Systems, Minneapolis, MN) onto 384 well ELISA plates (high-bind plates;

L Systel p 0 so4 Well
Greiner BiB"EhRSYhPOGGRCOW MeT iR s el B RRYEFBHET Y du R § o eyl TRetb &itsrfat 4C.
After WO &00¢/ bB#Z14 TN IS2 I OFLE8S WristzboyBRitsesvNID S Bliffery PB Srcthe6%

Tween-20) g SRS ¥HesRHMAEks b fakibad NEMAIIRR P (Grah BRVNE seryiy albumia (BSA)s This and

all other incubations were &%rform d at rogm tem&:gsatu_re on an arbital shaker. A standard curve of
factor D (CEMBIEIREHPTRE 8?6%}%, e, TYIREY PLGTWRRYRH APl BeM BIE8NA 8596
Tween20 ebertal Pahg¥ 6F2A8x60 LNI00-3y/inlarethes erobadiolesammplestiiprestiitBezhtibapyantitate at the
high, mid, anghiRyvagiens SbtheipRIa G cumaivertstbrues: ehadenlatee humagmgers and
human V|trt$ous flw and H%r c}g? me ranebrlggls% t% swl S ﬁ/@@ g;JlL%\,e? usm%Assag Diluent (PBS /
0.5% BSA'IG. BBRCPREER26)° K HRE TSRy step” (ﬁ’éﬂt s\Were taSHElF ZXTRE ditited samples
(serum, vitreeuEcnUcRViteS B/Fatseeot Sirsaild'snirEativaRe)nhanigarganttioomiidingere added and
incubated f@gAdayys. After the 2 hr incubation, the plates were washed, and bound factor D was
detected during a 1 to 2,hr. incybation.with a hiotinylated anti-factor D, monoclgnal antibody (clone

007 136, B iiced at GB loNELr SR & B3 Bl B RS 7 e e R et
streptavidiPRHGEETHRIN PREIY Q58 YSIRIPTSEA S ePSH axPmEsashiacRIBIgtEeyareitataway, NJ),
diluted 1/1§),00@4avAssa):Dilnesti-droipwingadinsbawash: stepoieiirmethy) Renzidine(kiskegaard &
Perry Lab ies,, ithersburg,. MD)W ded,.and color.was.allowed to develgp for 5to 7
min. The r%%j‘é%%%ma%qﬁ‘f?ﬂ@”ﬁ%ﬁ%@é&ﬁﬁ o ri? 3g@igl\/l(%ﬁ\(}al ho’é‘b%”&‘r%_? dag?“ .'%heﬁ)%%éagggﬁéﬁt@ was read
using a migfeREERASINAB0 FHHR e SOaRSHERS EhEEY, MheHIfE Bansslliesrictasspgaiste calculated
from four-patagetes fitsobieistasderdieanvescibleom s iansitin afmencesinasions of factor D in
human vitr ' rych's | 7 inimum dilution)
and 156 pg%ﬁf gl 1%?%%%%%%%?0%2&2%@%%&;E. %ol 42?_5('5%% |%r%’e‘%%gdgé%hﬁgﬁ§%ﬁ§%5o and 1C90
values for PGS tHe RRdRER B LB BIRRvSRIEp AR R GEIRYY YRBfielPanti-Factor D Fab 238 in the
presence offtaetoeDongrmetiratifinsigif@idaritortitefoomnceniradionsicd Esttioth\Dhatisgriedin vitreous fluid

and Br“Ch@ﬁ%ﬁ%@%@é&éﬁ’EéJ%@H&@?x%h%éM@e@%ﬂ%@ﬁ IAYHRAREHKAT pesigrmed as

described in Example 2, using 10% C1qg-depleted serum’(9. factor D) or using 10% C1lqdepleted

serum supbTeRERtE® FRACHGaRI o FaE B PEeERRfip AL HY e J UL HilicrensR By dorcdinititons
representidgttheinecas (1612toM) be the vaieas of th<Sid2Bi5ad M) idaniyantFatidorobserged in vitreous

fluid and Be4eRs a1esiraaefissy aniteny e¥es GAME RAYRNES-RRAIRMETR SXRISESHIAH¥ Of
hemolysis.induged in the absence of the |nh|b|tc%!%ure 12). The cancentrations of anti-Factor D Fab
|

238 causify 80 dhd TR AIBINO A tne REN i PR BB AR O retr G At dedfectively)
were detethsinédHeKthyelwa épefatseip rintentsibsy oidhvimdd bretressidheofafredikibifidrickiswés using a

four-paramgtes iy mogiel (Kahoidasy anbn S ¥nHSRAiMalR oREAAING: R&MERgINataHEatigs of the IC50
and IC90 \é%?n S thea sg,%!p?drelgat;[\ég, g_ﬁonc ntr%l'gp o{ Fagétor D were;%so%a&%latﬁ%z'%he verage IC50
and 1C90 VAI08S BRd ol ar rahesare SROWTIH TASIS S5 RRBS GHEPLIN F R BT bYf0#1785

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, radioimmunoassay

(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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Table 3: IC50 and IC90 for Anti-Factor D Fab Factor D Concentration (nM) Anti-Factor D Fab (238-1)
IC50 IC90 nM Molar ratio (1C50/fD) nM Molar Ratio (1C90/fD) 9.7 (nM) 4.4 1.50.454 14.0 1.0 1.443

16.2(nM) 10.2 0.8 0.630
WO 2009/134711 PCT/USZ009/041785

measurements may be obtained in an assay wherein the Fab or antibody is immobilized and
binding of the ligand, i.e. Factor D, is measured or alternatively, the ligand, i.e. Factor D, for
the Fab or antibody is immobilized and binding of the Fab or antibody is measured. In one
embodiment, the binding affinity measurements may be obtained in an assay wherein the
regeneration conditions may comprise (1) 10mM glycine or 4M MgCl, at pH 1.5, and (2) pH
between pH of 1.0 and pH of 7.5, including pH of 1.5, pH of 5.0, pH of 6.0 and pH of 7.2, In
one embodiment, the binding affinity measurements may be obtained in an assay wherein the
binding conditions may comprise (1) PBS or HEPES-buffered saline and (2) Tween-20, i.e.
0.1% Tween-20. In one embodiment, the binding affinity measurements may be obtained in
an assay wherein the source of the ligand, i.e Factor D, may be from commercially available
sources. In one embodiment, binding affinity measurements may be obtained in an assay
wherein (1) the Fab or antibody is immobilized and binding of the ligand, i.e. Factor D is
measured, (2} the regeneration conditions comprise 4M MgCl, at pH 7.2 and (3) the binding
conditions comprise HEPES-buffered saline, pH 7.2 containing 0.1% Tween-20. In one
embodiment, binding affinity measurements may be obtained in an assay wherein (1) the
ligand, 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. Biclogical Activity
[0176] To determine whether an anti-Factor D antibody, or variant or fragment thereof
(e.g. antigen-binding fragment) is capable of binding to Factor D and exerting a biological
effect, for example, 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 (Kostavasili et al., J of Immunology,
158(4). 1763-72 (1997); Wiesmann et al., Nature, 444(7116): 159-60 (20086)). 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 Infernational, 34: 529-
536 (1998); Complement Facts Book, Bernard J. Morley and Mark J. Walport, editors,
Academic Press (2000}, Barmnum et al., J. immunol. Methods, 67. 303-309 {1984)) can be
routinely determined according fo methods known in the art, including those that have been
described in references such as Pascual 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 geﬁerally to antibodies capable of inhibiting biological activities associated
with Factor D. For example, at a concentration of 18 ug/mi (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)
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38.011.0 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 aMtRPE¥Yd#4D Eab 238 at a 2.5 mg dose (assuming a half-life (RADYEENB4EREIOr D Fab
238 of 11.5 days, based on interspecies scaling from the rabbit), was measured (Example 13). The
simulated [@avlare basedoos sealngrfeamticePH<¢stticlyiofistglanntraviticnlaabedys-ab 238 i the New

Zealand whiteabiit. (0267 8ﬁﬁﬂg}@éﬁnﬂp@%&tz#ﬁ%ﬁ%«';mﬁ%gﬂwo@@e g I8 0ymARSLne halt-life of

anti-Factor D 238 in rabbits was calculated. Twelve New Zealand White rabbits were administered

a single intra0itaMI08 Bt $RRGHERE BB iKeRirR e AR B TRrtee Pailitedias Hesif samples were
collected frainftzgthesy e$ fuomattiibspecifibitifzaitenbiapathalsydtdheifeliomin gimepeintssS animals at

4, 24 and g6 hesirs(NFEFRBRIESAhSACH OGRS HIFISRUAS) AR Q08 POIMALRs 2HAdEHTS (N=2
samples at this timepoint) and 2 animals at 240 hours %:4 samples at this tlmepo%%tﬁe
ISA.

concentrafidRIBIREY 953 griiRdips thibife A (b S RERt PP AV YRGBt
[0268] Theweitrapigs hibarot ©oNcentratamtintirosita the mvahiam palgdye Enihabjzel totEstinate

pharmacokingtic, RAFARRIEHRAIMAES USRS ARANRNRIRG ARREBARNMIHIASRNAB IS input model

(Models 20%', WiFNonIin Pro version 5.2.1; Phars%ght Corporation, Mountain View, CA) to provide one
estimate ofTEFRHIRST HIGR-RaNT 11 2 £330 Balie H@qf@ﬁrfg%'gﬁ?tﬁ)ﬁ%?ﬁﬁgﬁﬂﬂﬁ%gﬁ fited as the
ratio of thédcunibedratieq.iarttgerebindingSsaementdlreous humor averaged for all eyes at all timepoints,

and was egyagfo 0.24. FhaLkRammeiendarsireausJniporNers ssated-kbbuBanising the same

scaling _facf__lgtrE rgb%%w{% ggrg%ri]}'h iz tg]a]t%hi'gﬁle %‘ém%ﬂ e%et's as _umeg é% hﬁvqga V1 of 4 mL, the ratio
of half-life il THE AUMAN to-fhe BB TS Lol B0 PSP EIBRIIRY AN e Y395 human of
11.5 daysbehiggradnébanthe aktinatetambrdamencdrewaaltionapdoestienil-tissise Boncentrations as a
function obHnnedes, ViigeussFancaryiaRr(BaaiNIdRxPRbREMEFETINRANWEY hemolysis
2009/1347\1\%&? T 20%%%% n arEe }ir&ﬁ_tiisnsgr%C%nce r;[1r arﬂ?[?wg invention provides anti-
(DOSG/VI)*eXp& -i‘ﬁz’fﬁﬁ h tlme?g(rel\ﬂnaf%ar ftioh CoSfriCIent) e P

Factor D antibodies, wherein a Fab fragment of such antibodies inhibits alternative pathway

hemaolysis with 1Cgp values between 20 nM and 12 nM. In one embodiment, the invention

provides anti-Factor D antibodies, wherein a Fab fragment of such antibodies inhibits

altemative pathway hemolysis with 1Cx,; values between 30 nM and 15 nM. In one

embodiment, the invention provides anii-Factor D antibodies, wherein a Fab fragment of such

antibodies inhibits alternative pathway hemolysis with 1C5 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 alternative pathway hemolysis with |Cs; values between 7 nM and 2

nil. 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 8

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 1Cs, values

between 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 1Cx

values between 5 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 [Cs values between 10 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 {C55, 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 1Cy, values between 7 nM and 3 nM. In one embodiment,

the inventicn provides anti-Factor D antibodies, wherein a Fab fragment of such antibodies
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[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. | Cgc 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 sUfprEMEAtEt to a Factor D concentration of 16.2 nM. The as$$FfeSMRESISCgo = 38 nM
Fab 238. To compare to the retinal & vitreous concentrations, a molar to mass conversion was done

using the faehdndieguntiopatoRy FeatbysiOGimaes/biddv\befvsrah 8381250000, grmmasimele 1C90
(g/mi) = (R SAH MR PRSI 02 UATIIAS) 3 SO A Sk, OF LB Iyl (927 01AS
ays above | % ?ﬁ' 1? FI e ?

shown in Figure 13, the was estimated as the amount of imé“the vitreous or retinal

concentrafBHORGETI NPT SRRl 18 PRGNS TN Hs ith At Ca iRl feafP @b 467 P 50 gye, and
was observeshathé¢herpioiairvenerddhievgniph pbtiveyisreickscarr etindbedise cntigtens ripss the line at

1.9 ug/mL ﬁxem%ﬁm@ﬁﬁm&fiﬁmﬂ;@fa@hgs@%ﬁ%wﬁn@@%ﬂ 3 IBRRAAC Famplement

activation in the retinal tissue for at least about 74 days and vitreous humor for at least about 97

days. The Y44 B Fryarette sipdimrotiitrinrentianwmxides & iEaRchsd@sibedigation in the
vitreous hwineneio ddvein aptnawitod alietd enithsttiati omifitseatohthtine pathiglyrestdisbiewsiihe sinulated

anti-Facto. i Eab A38conaaniratiomin thedeliiapLiissigfolliowiogntiavitreal admipistatign, The

difference in the concentration in the vitreous humor and retinal tissue IS based upon an estimate of

the retinal FE508 BarhSrEOs RRAASGIFO S atPatiea dnwbss diametytaiignimaistred to the
vitreous huitioemnilihaveaoctelbsucitheVetind tissue {02 Téobedskitiedtire thesatibwilloeidegnize, or be

able to asgaHARKHINGLARKEIUE ARIAUIBS.SXREHINERRLION -MBBY SO MBI R IR R Specific
embodlment%:of tl]f invention, described herein, Sucréé%%valents are intended to be encompassed by
. i

the followiRg SIS B 5 RHtA SIghr th & RS 84 8RRy FaS Ble P AR B&TRPLBIRR BRIl by way
of illustratitmeationexarigsie fot{agiose sufucidiisy wheniteadtahdingmtng ofeschptitibedéasd examples

should nothgnaeBRsaaHRIIHERRRAPRiIRl dhednurmiionr dhwidisdanutes ohLall PRteRL and
scientific Iiégr%tu,’eeﬁhcitled h?rein are expr, ssl%/ in[cgr orated I_J__n t e;%eng[ﬁet&( by reference. [0273]The
foregoing WiTten spacification [ RORai fel8d TS B SHcRENt B AHAbRIUrTERi g AT %t to practice
the inventidRdma&rasaiinvention is not to be limited in scope by the construct deposited, since the
ConIUCH At are Tnciioney S g O B0 Tt e e e
constructs that are function uivalent.are . ithin the scope
of this invei%jﬁ?qﬁggg?f, S\}’grlc%ﬁ%r%%{ [ i%}a{%ﬁsa}évr %\i’ﬁ é%%%yiﬁeg}d%ﬁlsbsnwggt o%gag%%sw%sgnd
described thaReifl Bl BeepmeHssirsat theivss ipmigvidenariittroior Aafbbedisingvesitiption and fall

within the Babpa@héhectppendehotaigimnitie et Aatanbyfastion Rsantorsly wamprisiag light
chain HVFRAIK RRe i ene bl al e eliRRas ANRdY AheIe 810 ARlaciarR Antibody
further comprises a substitution at one or more positions of said re?erenpe antibody, wherein said
reference BAiGBET Y AbFIENYRPEREMNINIRTEBAIKP SRIE RS TEMDIFS VN (SEGIENES30), light
chain HVRR2rceinprisingGGMBbRR«S AR iDvBiBoBb)otight aRaiRdddRaZ:6mopEsiNh&@SBSLPYT

kg Felemvs NG X ISV R A, T ey cher

HVR-2 comprising WINTYTGETTYADDFKG (SEQ ID N . eavy chain 3 comprising
EGGVNN {SEIBMNG 28 eqhedimertithe drestiBemintisie seBiE #ion Srarsibatiefo NdRia: @

Fab fragment of such antibodies inhibits alternative pathway hemolysis with ICs, values less
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 |Cy values
between 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 Gy values between 75 nM and 15 nM. In one embodiment, the invention provides anti-
Factor D antibodies, wherein a Fab fragment of such antibodies inhibits alternative pathway
hemolysis with 1Cg 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 1Cq values between 65 nM and 25 nM. In one
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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 1 of the
heavy chain is E; (€) amino acid at position 99 of the heavy chain is A or Q; or (f) amino acid at
position 100 BfAREKERA Ichain is A or Q. 2.The anti-Factor D antibody of M&iHSE04HE & said
substitution further comprises: amino acid at position 104 of the light chain is V 3.The anti-Factor D
antibody ofrelaitinieef, heiheneionsaichRigbsttiifanis: Daantwdield wh@esitioRab obhthe:besnguehain is E
4.The anti- anti ' isinge (i VR isi i id
sequence %ﬁfﬂgé%(% llg[i)ﬁﬁ%w:gge?ﬁ?ﬁ%ﬁa\"% Zﬂcgg{rg ?itg,(i%lﬁ%gg%%}rqééau sé%&gn@gﬁgs ClﬁlﬁD NO: 40;
(iii) an HVIR-PRE GHRpHEIRGMHE WB%@&%&&@QB@@S@&WM@E@WN@ 73b &R NO: 42,
SEQ ID NG sii8h SE QDb Bhidids arte rS&Q | B vy mgsanaitv R, 1o resieg ilss amimedacid

sequence gelagteg rom SELHR N SRvaiEch RN SRR PNk maE NG =38 and SEQ

ID NO: 34; (v) an HVR-L2 cpmé)risin | the amino acid sequence selected from SEQ ID NO: 35, SEQ
ID NO: 36"5%"8H & RINE Wrdigid ik rroRNe empBYSFg WE IR eitr Yag HENESB SEQ ID
NO: 38. 5.7heMatiddotdt. Dranttbedpafi@iainthé, icemiors prgvide HuR-F2ico M prigingithe amino acid

sequence Qi SERAPNPaghhent of such antibodies inhibits alternative pathway hemolysis with 1Ce
values between 80 nM and 70 nM. in one embodiment, the invention provides anti-Factor D
antibodies, wherein a Fab fragment of such antibodies inhibits alternative pathway hemolysis
with ICy 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 1Cqe 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 1Cg 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 alternative pathway hemolysis with an 1Cy, value of about 38.0 nM £ 11.0
nM. in another embodiment, the invention provides anti-Factor D antibodies, wherein a Fab
fragment of such antibodies inhibits alternative pathway hemolysis with an [Cy, value of about
72.6 nM £ 4.8 nM. [n one example, the invention provides a fragment of said anti-Factor D
antibodies (e.g. antigen-binding fragments).
[0181] In one embodiment, the invention concemns 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 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) {0 about
6:1 (8), or about 0.15:1 (0.15) to about 5:1 (5), 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). In one example, the invention provides a fragment of said anti-Factor D
antibodies (e.g. antigen-binding fragments).
[0182] In one embodiment, the present invention includes fragments of humanized
anti-Factor D antibodies {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 multispecific antibodies formed from antibody fragments.
I a further embodiment, the invention provides a humanized anti-Factor D antibody fragment
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6.The anti-Factor D antibody of Claim 4, comprising an HVR-L1 comprising the amino acid sequence
of SEQ ID NO: 30. 7.The anti-Factor D antibody of Claim 4, comprising an HVR-L2 comprising the
amino acid sequence of SEQ ID NO: 35. 8.The anti-Factor D antibody of Claim 4, comprising an
HVR-H1 corﬁ?ﬁ%gﬂ?@’cﬁ@‘émmo acid sequence of SEQ ID NO: 39, an HVRPQ?%%W{’Bﬁéi‘ﬂ&ithe amino
acid sequence of SEQ ID NO: 40, and an HVR-H3 comprising the amino acid sequence of SEQ ID
NO: 41. %.Fhentgrnfeactiop Daamdroiy afiClamable cbpepasaip@subiiiRizlcahuptisingtitee &mino acid

sequence of RELHRNNQ IR afReRtY Relig e AR IHAGIRE ARG BEll SRAHSIGEPERELHD NO: 35, and
an HVR- L3 C%H%ersmg the amino acid sequen e of SEQ ID NO: 38. 10. The anti- Factor D antibody of

Claim 4, cORPIFIHG SRR e d8h ALYt h 3is5BPARIG LeRRaTEdg BEERiSUIBe 588N HVR-H2
comprisinghitimesnivfdrecidiseqirente @B BRO, DNOed@rapr MRS [ Fragnytisimgpithendirhastoacid

sequence OLHERUIL) N g;t,ig@hjgyggnlg]frg@mjsﬁng the amino acid sequence of SEQ ID NO: 30, an
HVR-L2 cg{ngéﬁing thei amino a%ﬁ sequeqﬁe of SEQ.ID NO: 35, and an HVR-L rising the

amino aci ence opéﬁé 5 8“?@ P PiTE tl”r‘—‘ﬁ'&(?P [Tgﬁﬂﬁ% 'B?Eff aft A&l the
antibody ctniipeiiies wiresaimedteiinreamebietamarnikading deveash o fesdqudanrse 3dénfity fan amino
acid seqqucgggg S?IEQ @M%ﬁﬂ%}oﬁn@h@ Mﬂnﬁ@iﬁw %gsﬁlgpdwﬁfaﬁjaabm b gvrk@éeiﬁt:t&kﬂt@@ﬁ%ody
comprises a tchaln v e In haying at least % se ce identit 1IN0 acCl
Coones BPEIER 1 R Re] SRRt e PosSthvon e AHEHES Hifmeriead SARHG.

comprlsesaafﬁédwschﬁﬁf%rﬁaﬁébdﬁwmavfngléiﬂ Iéﬁ%*?%% %ﬁbﬁiﬁw@é‘%’@’ﬁ*ﬂ@/ t’@fawéhfrr{rﬁ%) acid
sequence @ﬁi@féﬁ@rﬁf@mﬁ%ﬁ& Hor i 5k 40 d &, bohbshetinesrables dganed) dm\dpgiat|eas) 9096

seauence Jdefyiy i e AR Al ae e1s SRR N' L AT SAPaciy Baibecy o

Claim 1, wchereln ody comprises a heavy Chain omairt selected” rom D NO:
19, SEQ Imisfier0 s prsisrNmbedingmt 15 NEsSeY IBEgin Nekdes, @EGHM@P?EE‘QEFQDID NO:
25, SEQ Ibnhiaaize, whékib N@cBEc@E@ud;B NOs ZSiarch &gt B NQ UntibodiBbettantintrasitor D

tibod I I SEQ
IDNO: 7, é%%%%%ﬁ@ﬁ%%"og AR e oRF RS o
NO: 13, SE®) 75 Nb: &h 6SE wﬁué@ﬁ ¥oages: i@‘aﬂ'ﬁt@i’?@ i'ESQ\FDmf?“mfi@”Aﬁﬁf%\ﬁ% Bactor D
antibody camprising a pddyize pticeicemprisittipthe follandtipaminmdieidrietjueposent invention
Y T A M QA ORI G YN UTRRF YADDFK

GRFVFSLDTSVSTAYL?
wherein X3UEEoMle] NRUPERISR( 53U PRIBYEY: Ghd ‘éoﬁtﬂg?ﬁ%ﬁ@étﬁ’éﬂ?ﬁrﬁlf@m@*%ﬂ&vlng

amino acithseduensehumor for at least 80, 85, 90, 95 100, 105, 110 or 115 days after administration

D'QVTQSPt%SJ—ﬁ«%ﬁMQQW@ QbT%TR!%D\% J RUAREL VLIS GE §QT ERIRGYPRRFSGSG
SG TDFTLTISSLOPEDVATYYCLOSDSLPYTFGQG IKX,EIK (SEQ 1D NO; 73), wherein X4 is M, L or

I; X3 is N, R8PS0 xR RESs Br ﬁ@géfh%i‘k‘i’ it \7”t'17a°f‘?{e Bnﬁ"l’f‘ RHFD @rﬁub&&;}@@f‘é’faﬂ#‘?%
wherein thieagniétsly comprises a heavy chain variable domain sequence of SEQ ID NO: 19. 18. The

anti-Factor D antibody of Claim 1, wherein the antibody comprises a light chain variable domain
sequence of SEQ ID NO: 7. 19. The anti-Factor D antibody of Claim 1, wherein the antibody

comprlseS@EWﬁ%,\@(@ﬁ@d&%@m sequence of SEQ ID NO: 19 and a light chain variable

domain se uence of SE
SELECTION AN TRANSFORMATION QOF HOST CELLS

[0184] Host cells are transfected or transformed 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. Tne culture conditions, such as media,
temperature, pH and the like, can be selected by the skilled artisan 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. Butler, ed. (IRL Press, 1991) and Sambrook et al., supra.
[0185] Methods of eukaryotic cell transfection and prokaryotic cell transformation,
which means infroduction of DNA into the host so that the DNA is replicable, either as an
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20. The anti-Factor D antibody of Claim 1, wherein the antibody comprises a heavy chain domain
having at least 90% sequence identity to an amino acid sequence of SEQ ID NO: 63. 21. The
anti-Factor D antibody of Claim 1, wherein the antibody comprises a light chain domain having at least
90% sequencEQdEtiy48an amino acid sequence of SEQ ID NO: 61. 22 FTRAI&H9ELT®Y D antibody
of Claim 1, wherein the antibody comprises a heavy chain domain having at least 90% sequence

identity to axratinmasithsequeneeahSIoRAMNE: RS A8k mliahbehatdlempinirvagisiderst 90%
et S SRR e A

sequence | Ity t a aci
Claim 1, Wq‘e%r[qeﬁ%péth%ggﬁ’lk%dy é’o(ﬁ %rlses a heavy R domai sequence% °83. 24. The

anti-FactoPBPERIBER, drehaiicel wasskdiansTeraatinn iy resieipiastesin g glrndesdierbnianssequence of
SEQ ID N@pbpriafe Brecntizfactoe Baanithodyofdataimployibereinherasitin g @Qﬁﬁﬁb@?% a 2eav2y6

hain d ] o) : lj in n nce, of SEQ ID NO: 61. 26.
The ani P B B B e by i
monoclonAlHSRRBTRLL D FUPREHRTE Isditer fodrmnsbey aieng’ sadasT elaniretsieodes1ibsg thd 53,
wherein théramtiboaly Gehendarized 9B8) Bhe wdtigsassspanishedoiany 8 ofslaims 1 to 27, 51, 52
and 53, W*ﬁ%ﬁiﬂméﬂ&w%i?%ﬁdﬁt%M@Rﬁéﬂgaéﬂ@%?&ﬁﬁ'%ﬁ%‘%ﬁ%tﬁ%g%?egﬁ%gﬁﬁ%ﬁ b of: SCFV, o

(Fabi)2 fra%nent. 29.The anti-Factor D antibody o Ims Ito 51, 52and 53, wherein

any one o
the Factor ?E"’}ﬁ‘aﬁ%‘éﬁfhﬂeﬁgaéﬁ@@@@.ﬂ@%ﬁ%é&%@ﬁ%ﬁﬁ%&%&irﬁa%@jrﬁ}ﬁéi@@mstﬁé Factor D
is human FaotondDad teh pesiysystdeotidestrtodinu tied et deactibe Diatib oelytaitaiy onewt@aims 1 to

30,51, 52 AgHi R ARIeSerRISENe aRNaUede AL Gm 3123 6 basisgh gamerising.

i 2. 34 A host cell of claim 33, wherein the host cell is eukaryotic. 35
E:T:ir\;egéorv%éﬂ%%gg@éﬁ ig%?é)ﬁ@dé-éﬂ_ao etal., Proc. Natl. Acad. Sci. (USA), 78:3829 (1979).

However, other methods for introducing DNA into 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 techniques for transforming mammalian cells,
see Keown et al., Methods in Enzymology, 185:527-537 (1990) and Mansour et ai., Nature,
336:348-352 (1988).

[0186] Suitable host cells 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, Enterobacteria such as Escherichia, e.g. E. coli,
Enterobacter, Erwinia, Klebsiella, Profeus, Salmonella, e.g., Salmonella typhimurium, Serratia,
e.g., Serratia marcescans, and Shigella, as well as Bacilll, such as B. subtifis and B.
ticheniformis (e.g., B. licheniformis 41P disclosed in DD 266,710 published 12 April 1989),
Pseudomonas, such as P. aeruginosa, Rhizobia, Vitreascilla, Paracoccus, and Streptomyces.
One preferred E. cofi cloning host is E. coli 294 (ATCC 31,446), although other strains such as
E. coli B, E. coli X1776 (ATCC 31,537), E. coli W3110 (ATCC 27,325) and K5 772 (ATCC
53,6395) are suilable. These examples are illustrative rather than limiting. Strain W3110 is
ong particutarly 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 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 the host, with examples of such hosts including £. coli
W3110 strain 1A2, which has the complete genotype tonA ; E. coli W3110 strain 9F4, which
has the complete genotype fonA pir3; E. coli W3110 strain 27C7 (ATCC 55,244), which has
the complete genotype tonA ptr3 phoA E15 (argF-lac)169 degP ompT kan'; E. cofi W3110
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36.A host cell of claim 33, wherein the host cell is bacterium. 37.A method of making an anti-Factor D
antibody, wherein the method comprises (a) culturing the host cell of any one of claims 33-36 under
conditions suitable for expression of the polynucleotide encoding the antibody, and (b) isolating the
antibody. 38 X PRUIHIAEEtical formulation comprising the anti-Factor D afbdH§Re%4My78he of claims
1to 30, 51, 52 and 53, and a pharmaceutically acceptable diluent, carrier or excipient. 39.An article of

manufactusaboipisingich has(@ptberpleepacetytiedbidr pitdathor &f6lairyB8a{)sa eegriner; and

(C) a package, NgeEr ol RREMNElICEHRS iNB G Phas M arRAHIRALIORMBE QR ABE KRt eat a
complemented-as%ggﬁd disorder. 40.A kit com[?rlsmg the anti-Factor D antibody of any one of
a

claims 1 t3%56, 8T, %92 S AR RtR CiGRE W7 Haminenhy Bairastosbpedtrddp 4uA
complemefittemiodistén didart@nompANituielert)A@oRit et theSdraplBméresasimiatecadisorder is

o s S RN M B dote s e g
comprising age-related macular degeneration, diabetic retinopathy, ¢ ]

(V). o R har B RGBS Gen B 1A B LCE
histoplasnidsid ©f these/B, Eemifal REt{AAICCeH .O&lasibh. (CRRY)@@TEalietisralakaation, and

celected o B R eraohic.
selected from the group comprising intermedia AMD, , |
atrophy. 447 rﬂ?—%ﬁ'c%&ﬁ %?‘ﬁ‘(ﬁé’@?%‘?ﬁﬂ %8?83%% ‘ief@%‘b,g‘%’l?{g?eéﬁﬁeﬁ‘ﬂ%‘%g’ﬁw treating
a complenserardsizssidbed ididordsanwite Binstikké aistratenis 308k IMaRsYy disoydeeradb. The

anti-FactopR.atibpaysefdeiaiia 4dpuipieindhe RiammaieyHisasdanisapiasanmyne disease. 46.
The anti-Faclior D.attiboch/ o; clglimt 45, wherein the a?m méme dlseal%e Is selected from the group
comprising &Y S T8 S eSS istr b Sl TG AR 'g@@(ﬁ e B L R RSP SS &Rer's
disease ari¢ FiiRipleuserbagdls host when well known plasmids such as pBR322, pBR325,

pACYC177, or pKN410 are used to supply the replicon. Typically the host cell should 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 length antibody, antibody fragments (e.g. antigen-binding fragments), and
antibody fusion proteins can be produced in bacteria, in particular when glycosylation and Fe
effector function are not needed, such as when the therapeutic antibody is conjugated to a
cytotoxic agent (e.g., a toxin) and the immunoconjugate by itself shows effectiveness in turnor
cell destruction. Full length antibodies have greater half 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. 5,789,199 (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.
Final purification can be carried out similar to the process for purifying antibody expressed
e.qg,, in CHO cells.

[0188] In addition to 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 Aspergillus hosts, such as A. nidulans and A. niger. Methylotropic yeasts
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47. The anti-Factor D antibody of any one of claims 1 to 30, 51, 52 and 53 for use in treating a
complement-associated disorder, wherein the disorder is an ocular disease. 48. The anti-Factor D
antibody of claim 47, wherein the ocular disease is selected from the group comprising age-related
macular degeMeiidh3dEbetic retinopathy, choroidal neovascularization @SRES20&M3 Hiabetic
macular edema, pathological myopia, von Hippel-Lindau disease, histoplasmosis of the eye, Central
Retinal VeineGotthiséone(GRMQ)ncateealneevasdiasis aiopasnchretiradmpowaschimdzation. 49. The

antractoa e LB A8 ISR e AdeuE s macIBL desenaaion > selected from the
group comprising intermediate dry AMD&%ﬁ&P ic atroph eographic atrophy. 50An :

anti-FactoPPPaHBEHTTHatisURPe 3o - cﬁlf’lﬁﬁﬁ%‘%é@%ﬁ%ﬁéﬁ%ﬁ%%@rﬁ% 33-36
and (b) |sdraar@@$h@famﬁstxjyém feateh du lturedieel), She Mivaintrfsiciof BegntistesbhawbEgein the
antibody cplr@@)j se a heavy chain variable domain of SEQ ID NO: 19 and a light chain variable domain
of SEQ ID NO: 7, 52. An anti-Factor D antibody, wherein the antibody comprise a heavy chain domain
of SEQ IDIIE%63 and SHEFREHSH SRImants: YREsHPNe) drostptatratipoeissarersieitftody
comprisindriighthohiami iy Rgyamenie dvypcheipalHiR igher mfiengitie caitinddys whergibiaid anti-Factor

D antlbodmﬁh@rf@mm?ew%ww%@wm@r %Fﬁg@é%s&‘%r@é&%‘cg 5@1‘@%&9@@5@9(’%
wherein said referenc antlb?éj\%iI comprls s light chain HVR-1 comprising ITSTDIDDDMN (SEQ ID NO:

30), light cHXIERARES GohiS %téGRﬁ/L R Io(S° sEGE MG GhaAn R e mprising
LQSDSL PESEIDSHDWEE)ahedsyVoh&irpb\2RTZED i smrBHTETNGHNIESERIBINO: 39),

heavy chamalﬂ}«é%ascgm%m%%i\mm%ﬂ B@%Q%Q%@%%@MM@M%#@&W&R in HVR-3

comprising EGGVNN S and wher e|n said substjtution is : amin osmonlof
the heavy RHEIT L E AR QR0 A SR Lo% SSPHe i AT 6 PRt bt ion
compr|5|nQ%%ﬁﬂ)@wnbﬁaﬁﬁ@émﬁ@nﬁmﬁ@bm@ﬁwﬂx BRrahavEesh idiestitthe”composition of
claim 54 iWﬁﬁ@t@lﬁ%ﬁi@%ﬁ@feﬁtfﬁﬁmmﬁ%@ﬁMW%%EW{?Wﬁﬁﬁ%ﬁtgﬂﬁwﬁﬁ@&ﬁawmrein

the disorder i is an ocm_lﬁy di S se o oSi aim 55, wherein the ocular disease is
selected fr%a“ nécaroup co?i‘?st%& 0 arag Pelg(t]j c18 arﬁﬁrl'a&%%gen%ra A V'héisgts)gfﬁ:yre%H%pé;ﬁ%y,
choroidal HeVisthrfiPaREATATINN tmﬁ/emger&uaweﬂ&qmawr@ﬂ@déﬁﬁatrpmfﬂ@r@mcéﬁwﬁm@r@on Hippel-

Lindau dispageehisteplasmeosisvef, tiarg el CeintialsRetsaby e O selusi o (6N Qhtoarneal
neovascuI%gﬁgogh@%%ggéggmﬁ% abscwﬂ%@tlo%gt? The use of claim 56, wherein the age-related

macular deegeneratlon IS selecte e group comprising intermediate dry AMID, geographic
atrophy arll i§8bgraphicVatielmie seisiand SranacaHeEDms vesiabralssYay b PaRyoliEssR QU1 to 30,
51, 52 anchb8 tindiresanufaetprecef @ensdicrinsentdonireptinglamonplenrnisassecritsisdisorder. 59.

The use obgANLSS, WheHIG UIRAEFRLIRANF WA diacARe 00 TIRAISAAL gl%'m% wherein the

ocular disease'is se ected rom ate mac lar degeneration, diabetic

roup consisting of age-re
retlnopathﬁ”lf?%%‘l?jé'ldl‘?@éﬂ\)ﬁ%cm?’g&ﬂ?ﬁge(élq%y GG t|th?ﬁﬁ“éﬂérﬂ%?&ﬂé?%&@%/a%lgfﬁéﬁﬁ%al myopia,
von Hippeldtimdiest dis®ase, MettdplasBosis $A #te 43/ CodtinlRetbaalddeinc@echusian (BRIVED), corneal

neovasculasization, anf (REIANEAASRMIRNZAIRMMuman tung cells; human liver cells; mouse

mammary tumor; and NSO cells.

[0191] For recombinant production of an antibody of the invention, or anfibody-
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
(amplification 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 (e.g., by using oligonuclectide probes that are capable of binding specifically to
genes encoding the heavy and light chains of the antibody). Many vectors 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 eukaryctic {generally mammalian) origin.

[0192] The vector may, for example, be in the form of a plasmid, cosmid, viral particle,
or phage. The appropriate nucleic acid sequence may be inserted into the vector by a variety

of procedures. In general, DNA is inserted into an appropriate restriction endonuclease site(s)
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61. The use of claim 60, wherein the age-related macular degeneration is selected from the group
comprising intermediate dry AMD, geographic atrophy and geographic atrophy. 62. The use of claim

58, wherein the disorder is an inflammatory disorder such as an autoimmune disease. 63. The use of
claim 62, wh&¥€ #®Aétsinmune disease is selected from the group compHsigPREhieIupus
erythematosus, myasthenia gravis, rheumatoid arthritis, Alzheimer's disease and multiple sclerosis.

P4188R1\WéindrEdrsemeas hoslistmt)dxirs edpodoraministitg i 10 re iz MEINIE Gl 21 ot i G, Arthur J.
KELLEY, BoBe JUMAN ety Mol LOOKERENLGANRAGNE MEORRMINTRE, Gharies M.

<120> HUMANIZED AN TOR D ANTIBODIES AND USES THEREOF <130> P4188R1 wo
<150> USHEIRT4E! AAMERE PPEipRia54308 L aTRCTRE08 17574 By S8848N9R0BWAN61ICTE0> 74 <210> 1
<211> 10%si2bEvBRFs<@bBamidificabsequrenitibese components employs standard figation

technigues which are known {0 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
palypeplide. In general, the signal sequence may be a component of the vector, or it may be
a part of the anti-Factor D aniibody-encoding DNA that is inserted into the vector. 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 1i leaders. For yeast
secretion the signal sequence may be, e.g., the yeast inverfase leader, alpha factor leader
(including Saccharomyces and Kiuyveromyces a-factor leaders, the latter described in U.S.
Patent No. 5,010,182), or acid phosphatase leader, the C. albicans glucocamylase leader {EP
362,179 published 4 April 1890), or the signa! described in WO 80/13848 published 15
November 1990. In mammalian cell expression, mammalian signal sequences may be used
io direct secretion of the protein, such as signal sequences from secrefed polypeplides 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 nuirient media modified as appropriate for inducing
promoters, selecting transformants, or amplifying the genes encoding the desired seguences.
[0195] The host cells used {o produce the antibody, or antibody variant or fragment
(e.g. anfigen-binding fragment) thereof, of this invention may be cuitured 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 art and suitable for culiure of the selecied host cells. Examples of
suitable media include luria broth (LB) plus necessary nutrient supplements. [n 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
exprassion vector. For example, ampicillin is added to media for growth of cells expressing
ampicillin resistant gene.
10197} Any necessary supplements besides carbon, nitfrogen, and inorganic
phosphate sources may also be included at appropriate concentrations introduced alone or as
a mixture with another suppiement 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 giutathione, cysieine, cystamine, thioglycollate, dithioerythritol and dithiothreitol.
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<220> <223> Variable Light Chain Domain of Humanized Clone #111 <400> 1 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 V& 28#¢P#6!Gly Val Pro ser 505560 Arg Phe Ser Gly Ser Gly*SEUSIPT1AEp 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 Tya{BI Phe Giyheimrdklyybhc hyst kels Gle QlRAAAT liesbisemddratdrsx 1dar El6or212> PRT

<213> Art'é'%%lhs,?&u&%%wepie, the preferred temperature ranges from about 20°C to about 39°C, more

preferably from about 25°C to about 37°C, even more preferably at about 30°G. 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.

10199] 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, e.q., Simmons et al., J. Immunol. Methods (2002), 263:133-147). A variety of other
inducers may be used, according to 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 cells. 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 may be further purified, for example, by affinity resin
chromatography. Alternatively, proteins can be fransported into the culture media and
isolated 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 ¢an be further isolated and identified using commonly known methods such as
poiyacrylamide gel electrophoresis (PAGE) and Western blot assay.

[0201] In one aspect of the invention, antibody production is conducted in large
quantity 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, preferabiy about 1,000 to 100,000 liters of capacity. These fermentors
use agitator impellers to distribute 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 liters in volumetric capacity, and can range
from about 1 liter to about 100 liters.

0202] In a fermentation process, induction of protein expression is typically initiated
after the cells have been grown under suitable conditions to a desired density, e.g., 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 fo the vector construct employed, as is known in the art and
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<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 151015 P4188R1WO_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 30 Z826X5E|u Trp Met Gly Trp Ile Asn Thr Tyr Thr Gly Glu FETHZI8)58560 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#uib &l asp. 808500 MHreAleoWalfdnshtite(yesiGls phirg B lindatyicaly SakAsn AsaIF P

95100105flycedndrbadiirbesh ¥abEna MRLSSIoREEr or shorter induction time may be used.
[0203] To improve the production yield and quality of the polypeptides of the invention,
various fermentation 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 proteins (DsbA, DsbB, DsbC, DsbD and or DsbG) or FkpA
(a peptidylprolyl 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 274:19601-196085; 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. 39:188-210.
[0204] To minimize prbteolysis of expressed heterologous proteins (especially those
that are proteolytically sensitive), certain host straing deficient for proteolytic enzymes can be
used for the present invention. For exampie, host cell strains 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., Microbial Drug Resistance, 2:63-72 (1996).
[0205] In one embodiment, E. cof 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

[0208] 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 (1980}, U.S.
Pat. Nos. 4,767,704; 4,657,866; 4,560,855; 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 suppiemented as necessary
with hormones and/or other growth factors (such as insulin, transferrin, or epidermal growth
factor), salts (such as X-chiorides, where X Is sodium, calcium, magnesium; and phosphates),
buffers (such as HEPES), nuclectides (such as adenosine and thymidine), antibiotics (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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110115 <210> 3 <211> 31 <212> PRT <213> Atrtificial 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 ¥93YY 371> 32 <212> PRT <213> Atrtificial sequence <2288 KDS23998E bence is
synthesized (FR3 from VH acceptor human framework) <400> 4

would be known to those skilled in the art. The culture conditions, such as temperature, pH,

and the like, are those previously used with the host cell selected for expression, and will be
apparent to the ordinarily skilled artisan.

ANTIBODY PURIFICATION

[0207] Forms of anti-Factor D antibodies, or fragments thereof (e.g. antigen-binding
fragments) may be recovered from cuiture 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, scnication,
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
procedures: by fractionation on an ion-exchange column; ethanol precipitation; reverse phase
HPLC; chromatography on silica or on a cation-exchange resin such as DEAE;
chromatofocusing: SDS-PAGE; ammonium sulfate precipitation; gel filtration using, for
example, Sephadex G-75; protein 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 employed and such methods are known in the

art and described for example in Deutscher, Methods in Enzymology, 182 (1990); 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.

[0209] 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. If the antibody, or antibody variant or
fragment (e.g. antigen-binding fragment) thereof, is produced intracellutarly, as a first step, the
particulate debris, either host cells or lysed fragments, may be removed, for exampls, by
centrifugation or ultrafiltration. Carter et al., Bio/Technology 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
phenyimethylsulfonyffluoride (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 into the medium, supernatants from such expression systems
are generally first concentrated using a commercially available protein concentration filter, for

example, an Amicon or Millipore Pellicon uitrafiliration unit. A protease inhibitor such as
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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 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 Thr Y8 ¢41°G/11& Lys 510 Page 2 P4188R1W0_PCTSequence B&HESBPYHES 6 <211> 107
<212> PRT <213> Artificial sequence <220>

PMSF may be included in any of the foregoing steps to inhibit proteolysis and antibiotics may

be included to prevent the growth of adventitious contaminants.

[02101 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,
1gGZ or IgG4 heavy chains (Lindmark et al., J. Immunol Meth. 62; 1-13 (1983)). Protein Gis
recommended for all mouse isotypes and for human IgG3 (Guss et al., EMBO J. 5: 1567-1575
(1986)). The matrix to which the affinity ligand is attached is most often agarose, but other
matrices are available. Mechanically stable matrices such as controlled pore glass or
poly(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 fragment) thereof, comprises a CH3 domain, the Bakerbond ABXTM resin (J. T.
Baker, Phillipsburg, N.J.) is useful for purification. Other technigues for protein purification
such as fractionation on an icn-exchange column, ethanol precipitation, Reverse Phase
HMPLC, chromatography on silica, chromatography 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.qg. antigen-binding fragment)

- thereof, to be recovered.

[0211] Following any prefiminary 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 1o low pH hydrophobic interaction chromatography using
an elution buffer at a pH between about 2.5-4.5, preferably performed at low salt
concenirations {(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 tyophilized 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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<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 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 GYERIEEHThr Leu Arg Pro Gly Val Pro Ser 505560 Arg Phe B/ ¢SRISEA ¥ Ser Gly Thr
Asp Phe Thr Leu Thr Ile 657075 Ser Ser Leu Gin Pro Glu Asp Val Ala Thr Tyr Tyr Cys Leu Gin 808590
Ser Asp Séstheuiffeo, Ry Obblr Pthe 1G80 GirsGly ddditives MakGla Q51a0d Qbthke reypis2EC the<211> 107

<212> PR s2ddnatilicial Seauanee-sreds
[0213] 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. Suitable buffering 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, ec.}, succinate buffers {e.g., succinic acid-monosodium succinate mixture,
succinic acid-sodium hydroxide mixture, succinic acid-disodium succinate mixture, etc.),
tartrate buffers (e.g., tartaric acid-sodium tartrate mixture, tartaric acid-potassium tartrate
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, etc.}, 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, lactic acid-potassium lactate mixture, etc.) and
acetate buffers (e.g., acetic acid-sodium acetate mixture, acetic acid-sodium hydroxide
mixiure, eic.). Additionally, there may be mentioned phosphate buffers, histidine buffers and
trimethylamine saits 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, benzyl alcohol, meta-cresol, methyl paraben, propyl paraben,
octadecyldimethylbenzyl ammonium chloride, benzalconium halides (e.g., chloride, bromide,
iodide), hexamethonium chioride, alkyl parabens such as methyl or propyl paraben, catechol,
resorcinol, cyclohexanol, and 3-pentanol.
[0215] Isotonicifiers sometimes known as "stabilizers" may be added to ensure
isotonicity of liquid compositions of the present invention and include polhydric sugar alcohols,
preferably trihydric or higher sugar alcohaols, such as glycerin, erythritol, arabitol, xylitol,
saorbitol and mannitol.
[0216]} 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 to prevent
denaturation or adherence to the container wall. Typical stabilizers can be polyhydric sugar
alcohols (enumerated above); amino acids such as argining, lysine, glycine, giutamine,
asparagine, histidine, alanine, ornithine, L-leucine, 2-phenylalanine, glutamic acid, threonine,

etc., organic sugars or sugar alcohols, such as lactose, frehalose, stachyose, mannitol,
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<223> Variable light chain domain of modified humanized anti-factor D Fab 238-1 <400> 7 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 GRAGRIRSAThr Leu Arg Pro Gly val Pro Ser 505560 Arg Phe B&FE08&4 Gk Ser Gly Thr
Asp Phe Thr Leu Thr Ile 657075 Ser Ser Leu Gin Pro Glu Asp Val Ala Thr Tyr Tyr Cys Leu Gin 808590
Ser Asp Seusrbitl, Ryttdyrititot, Riyei@diteG aGtyitdhglyysrvied €l th 9 510 040dIe) lysiits2 50zHas

inositol; polyethylene glycol; amino acid polymers; sulfur containing reducing agents, such as
urea, giutathione, thioctic acid, sodium thioglycolate, thioglycerol, .alpha.-monothioglycerol
and sodium thio sulfate; low molecular weight polypeptides (i.e. <10 residues); proteins such
as human serum albumin, bovine serum albumin, gelatin or immunoglobulins; 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 dextran. 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 o protect the therapeutic protein
against agitation-induced aggregation, which also permits the formulation to be exposed to
shear surface stressed without causing denaturation of the protein. Suitable non-ionic
surfactants include polysorbates (20, 80, efc.), polyoxamers (184, 188 etc.), Pluronic.RTM.
polyols, polyoxyethylene sorbitan monoethers (Tween.RTM.-20, Tween.RTM.-80, etc.). Non-
-ionic surfactants may be present in a range of about 0.05 mg/ml to about 1.0 mg/m,
preferably about 0.07 mg/ml tc about 0.2 mg/mi.

0218] Additional miscellaneous excipients include bulking agents, (e.g. starch),
chelating agents (e.g. EDTA), antioxidants (e.g., ascorbic acid, methionine, vitamin E), and
cosclvents. The formulation herein may also contain more than one active compoélnd 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 gelatin-microcapsule and
poly-{methyimethacylate} microcapsule, respectively, in colloidal drug delivery systems (for
example, liposomes, albumin micropheres, microemuisions, nano-particles and
nanocapsules) or in macroemulsions. Such techniques are disclosed in Remington 's
Pharmaceutical Sciences, 16th edition, A. Osal, Ed. (1980).

[0219] The formulations to 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 mairices 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. Examples of
sustained-release matrices include polyesters, hydrogels (for example, poly(2-hydroxyethyl-
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<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 202530 Asp Asp Leu 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 ™ A¥S/PREThr Leu Thr lle 657075 Ser Ser Leu Gin Pro GIUPASHVAPXIATTET 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 <@tiadiEtsR b2 pdRRINAAL3FoAHigitdcRBYCD@® RILOR V28R ayiabieligld-ehain domain of

modified héiUPQ‘Hig%gE@QHBFeQE’W[%I&%§§?5§nmdegradabie ethylene-vinyl acetate, degradable lactic
acid-gtycolic 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 resuiting in a loss of
biological activity and possible changes in immunogenicity. Rational strategies can be
devised for stabilization depending on the mechanism involved, For example, if the
aggregation mechanism is discovered to be intermolecular S-S bond formation through thio-
disulfide interchange, stabilization may be achieved by modifying sulfhydryl residues,
lyophilizing from acidic solutions, controlling moisture content, 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, andfor intravitreal
injection, and/or juxtascieral 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 vitreous, including
those described in references such as Intraocular Drug Delivery, Jaffe, Jaffe, Ashton, and
Pearson, editors, Taylor & Francis (March 2006). in one exampie, 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 petiod of time (Intraccular 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, intraperitoneal, intrapulmonary, intranasal, and intralesiona! administration.
Parenteral infusions include intramuscular, intravenous, intraarterial, intraperitoneal, or
subcutaneous administration.
[0221] Formulations for ocular, intraocular or intravitreal administration can be
prepared by methods and using ingredients known in the art. A main requirement for efficient
treatment is proper penetration through the eye. Unlike diseases of the front of the eye,
where drugs can be delivered topically, retinal diseases require a more site-specific approach.
Eye drops and ointments rarely penetrate the back of the eye, and the blood-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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<400> 9 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 lle 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 ™ A¥3/BREThr Leu Thr lle 657075 Ser Ser Leu Gin Pro GluBES{/S2809441 TH5r 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 #2lkticHd¢ ceatidior? Brd the properties and halPifa 88 REWOy BSiVSreguepchldssiagaixt <213>

Artificial S?g.ﬁeﬂ?r%vﬁ?e?a%%enetration, usually molecules of smaller size are preferred.
[0222] The efficacy of the treatment of complement-associated eye conditions, such
as AMD or CNV, can be measured by various endpoints commoniy used in evaluating
intraocular diseases. For example, vision loss can be assessad. 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 to baseline, measuring the proportion of
subjects who gain greater than or equal to 15 letters in visual acuity at a desired time point
compared {o baseline, 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, e.g., by fluorescein angiography, etc. Ocular assessments can be dong, e.g., which
include, but are not limited to, e.g., performing eye exam, measuring intraocular pressure,
assessing visual acuity, measuring slitiamp pressure, assessing intraocular inflammation, etc.
[0223] The amount of therapeutic polypeptide, antibody, or antibody variant thereof, or
fragment thereof (e.g antigen-binding fragment) which will be effective in the treatment of a
pariicular disorder or condition will depend on the nature of the disorder or condition, and can
be determined by standard clinical technigues. 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 to testing in humans.
[0224] In one embodiment, an aqueous solution of therapeutic polypeptide, antibody,
or anfibody 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 pg to about 50 ug per kilogram of body weight, or more preferably, from about 3 ug
to about 30 pg 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 therapeutic agent.
[0226] 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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<223> Variable light chain domain of modified humanized anti-Factor D Fab 238-4 <400> 10 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 Ala Trp Tyr Gin Gin Lys Pro Gly Lys Val Pro Lys 354045 Leu
Leu lle Ser GRPEWASH Thr Leu Arg Pro Gly Val Pro Ser 505560 Arg Phe &Y SRISELIEAS 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> 107AR#cERRF MANUFACTURE AND KITS
[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
materiais 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 associated with the container. Suitable containers include, for example, bottles, vials,
syringes, efc. The containers may be formed from a variety of materials such as glass or
plastic. The container holds a composition 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 needie). 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 freatment, 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
compaosition is used for freating complement-associated disorders, such as, for example, any
of the conditions listed before, including eye disorders e.g. iage-related macular degeneration
(AMD). The label or package insert will further comprise instructions for administering the
antibody composition to the patient.
[0230] Additionally, the arficle of manufacture may further comprise a second
container comprising a pharmaceutically-acceptable buffer, such as bacteriostatic water for
injection (BWFI), 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 various
purposes, &.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., sepharose
beads). Kits can be provided which contain the antibodies for detection and quantitation of
Factor D polypeptide in vifro, e.g., in an ELISA or a Western blot. As with the article of
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<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 151015 Gly Asp
Arg Val Thr lle Thr Cys lle Thr Ser Thr Asp lle Asp 202530 Asp Asp Met Gin Trp Tyr Gin Gin Lys Pro
Gly Lys Val P& 384045 |eu Leu lle Ser Gly Gly Asn Thr Leu Arg Pro IJ/VR0848458# 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 Tymaysf@ysrkcha3ih B0gp80sSecohsprSendis [Bsel Bypddmhmdsly GBinrGégddutey sitteu Glu

95100105 g Lyt 0L ctktrer i ds Hcompbihisr dotn REHIF Al SE4UHASt-Factor
antibody, or fragment thereof (e.g. antigen-binding fragment) of the invention, Additional
containers may be included that contain, e.g., diluents and buffers, control antibodies. The
label 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 (e.g. the antibody, or antibody fragment thereof (e.g. antigen-binding
fragment) to a subject.

USES FOR THE HUMANIZED ANTIBODY

[0232] 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
dstecting expression of a target of interest in specific cells, tissues, or serum. For diagnostic
applications, the antibody, or antibody variant thereof or fragment thereof (e.g. antigen-binding
fragment), typically will be labeled with a detectable moiety. Numerous labels are available.
Techniques for guantifying a change in fluorescence are described above. The
chemiluminescent substrate becomes electronically excited by a chemical reaction and may
then emit light which can be measured (using a chemiluminometer, for exampie) or donates
energy to a fluorescent acceptor. Examples of enzymatic labels include luciferases (e.g.,
firefly luciferase and bacterial luciferase; U.S. Pat. No. 4,737.456), luciferin, 2,3-
dihydrophthalazinediones, malate dehydrogenase, urease, peroxidase such as horseradish
peroxidase (HRPOQ), alkaline phosphatase, .beta.-galactosidase, glucoamylase, lysozyme,
saccharide oxidases (e.g., glucose oxidase, galactose oxidase, and giucose-6-phosphate
dehydrogenase), heterocyclic oxidases (such as uricase and xanthine oxidase),
lactoperoxidase, microperoxidase, and the like. Technigques for conjugating enzymes to
antibodies are described in O'Suilivan et al., Methods for the Preparation of Enzyme-Antibody
Conjugates for Use in Enzyme Immuncassay, 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 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 variant thereof or fragment thereof (e.g. antigen-binding fragment), the
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P4188R1WO0_PCTSequencelListing.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 151015 Gly Asp Arg Val Thr lle Thr Cys lle Thr Ser Thr Asp lle Asp 202530 Asp Asp Met Asn
Trp Tyr Gin GHP)¥B#78ly Lys Val Pro Lys 354045 Leu Leu lle Ser Gly GfyTSERMH{#E8Arg 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 Ghn#itsp!\/ ak Ataitday Tyridntieyscl eufGyma68hak&de AspnBeer-eiudrig flagridnt)Plee Gly Gin
Gly Thr Lyshgi 4l Rl QAR HEokefS(e.g. digioxin) and one of the different types of labels

mentioned above is conjugated with an anti-hapten antibody, or antibody variant thereof (e.g.

anti-digloxin antibody) or fragment thereof (e.g. antigen-binding fragment). Thus, indirect

conjugation of the label with the antibody, or antibody variant thereof or fragment thereof (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 thereof, or fragment thereof (e.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 Antibedies: A Manual of Techniques, pp. 147-

1568 (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

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 generaily

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 fragmenis) 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 aniibody which is immobilized on a solid support, and thereafter a second

antibody binds to the test sampie, thus forming an insoiuble three-part compiex. 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-immunoglobulin antibody that is

{abeled 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 immunohistochemistry, the tumor sample may be fresh or frozen or may be

embedded in paraffin and fixed with a presérvative such as formalin, for example.

[0238] 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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<210> 13 <211> 107 <212> PRT <213> Avrtificial 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 Asp 202530 Asp Asp
Met Asn Trp i BH/Bi!lys Pro Gly Lys Val Pro Lys 354045 Leu Leu lle BeFERISIHAIE Thr Leu Arg
Pro Gly Val Pro Ser 505560 Arg Phe Ser Gly Ser Gly Ser Gly Thr Asp Phe Thr Leu Thr Ille 657075 Ser
Ser Leu GradRmuGtoiisp svah Aka stip: TAyriAye@ysol R Gip. 8085 A S es AspGed Hewsdyayod hr Phe

Gly Gin Gy J154-%5 d L feiH-IatRA0 LR ettt Bnd hrivfdss d¥osabRy, B exaniz Artificial

sequence , i , ) .
high affinity anti-lgkE antibody of the present invention may be used to detect the amount of

IgE present in, e.q., 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 include substrates and
cofactors required by the enzyme (e.g., a substrate precursor which provides the detectable
chromophore or fiuomphoré). in addition, other additives may be included such as stabilizers,
buffers (e.g., a block buffer or lysis buffer) and the like. The relative 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 concantration.

IN VIVO USES FOR THE ANTIBODY

{0241} Itis 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 administered io a
nonhuman mammal for the purposes of obtaining preclinical data, for example. Exemplary
nonhuman mammais 1o 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 to 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 thereof, 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 adminisiration. Parenteral infusions include
intramuscular, infravenous, infraarterial, intraperitoneal, or subcutaneocus administrafion. 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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<220> <223> Variable light chain domain of modified humanized anti-Factor D Fab 238-8 Page 6
P418881W0_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 AS Met Asn
Trp Tyr Gin G & B3 Bly Lys Val Pro Lys 354045 Leu Leu lle Ser Gly GFTASRPHP418%5 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 Glo24sp Val Al&dhd prelgntCysl et inrB088Q0:-SertAsprpaipkiete Beeabw of iiePhe Gly Gin

Gly Thr Ly&%s&%@r%ﬁ%ggmriant 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
disease, 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 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 severiiy of the disease, about 0.1 mg/kg to 150
mg/kg (e.g., 0.1-20 ma/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 several days or longer,
depending on the condition, the treatment is sustained until 2 desired suppression of disease
symptoms 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 freated, 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 to
medical practitioners. The "therapeutically effective amount” of the antibody, or antibody
variant thereof or fragment thereof (e.g. antigen-binding fragment), o be administered will be
governed by such considerations, and is the minimum amount necessary to prevent,
ameliorate, or treat a disease or disorder. The antibody, or antibody variant thereof or
fragment thereof (e.g. antigen-binding fragment), need not be, but is optionally formulated with
one or more agenis currently used to prevent or freat the disorder in question. The effeciive
amount of such other agents depends on the amount of antibody, or antibody variant thereof
or fragment thereof (e.g. antigen-binding fragment), present in the formulation, the type of
disorder or treatment, 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. 7

[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 to treat complement-mediated disorders. These disorders are associated with excessive

or uncontrolled complement activation. They include: Complement activation during
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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 Asp 202530
Asp Asp MetB&A*% A3 Gin Gin Lys Pro Gly Lys Val Pro Lys 354045 LeBGEUSRRIS4ITSH 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 SerSemuEwGiry RypGiuopepivak AdanTiensnt Byticyiern eueGons80@bRO-eperfusion

following acute myocardial infarction, aneurysm, stroke, hemorrhagic shock, crush injury,
multiple organ failure, hypobolemic shock and intestinal ischemia. These disorders can also
include dissase 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 cell 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. 1t 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 between complement activation and ocular diseases such as age-
refaied macular degeneration, diabetic retinopathy and other ischemia-related retinopathies,
choroidal neovascularization (CNV), uveitis, diabetic macular edema, pathological myopia,
von Hippel-Lindau disease, histoplasmosis of the eye, Central Retinal Vein Occlusion

(CRVO), comeal neovascularization, and retinal neovascularization.

EXAMPLES

10247] The following examples are offered by way of illustration and not by way of
fimitation. 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 Collection, 10801 University Boulevard, Manassas, VA 20110-
2209.

Example 1: Modification of Anti-Factor D Abs

0248] To identify modified anfi-Factor D antibodies, and variants thereof, and
fragments thereof (e.g. antigen-binding fragments) that wouid 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 thergof, and fragments thereof (e.g.
antigen-binding fragments). First, the variable heavy and light chain domains from humanized
anti-Factor D Fab clone #111 (SEQ ID NO: 2 and SEQ ID NO: 1, respectively) were
subcloned into an expression plasmid. Secondly, oligonucleotides encoding single mutations
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
Fab clone #111 were subcloned into the plasmid pAEP1 (pAEP1 is a plasmid for the
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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> Atrtificial sequence <220> <223> Variable light chain domain of modified
humanized anti-Factor D Fab 238-10 <400> 16 P4188R1WO0_PCTSequencelListing.txt Asp lle Gin Val
Thr Gin Ser PY® 8PS 1leu Ser Ala Ser val 151015 Gly Asp Arg Val Thr RETres2@y414ig8Fhr 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 Glyxpesssidir dietabngtBraiedynvatiirg Sier Heah60AMgHasuiiay Ghnsencdyudien Gly Thr Asp

Phe Thr Ley kBT Ue-BR4Gah 38k BREL P 0.l BT T YE) Y R e it

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 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)

5 - TTTCCCTTTGGTACCCTGGCCAAACGTGTACGGCAAAGAATC-3' (SEQ ID NO:
68).
The subcloning of the variable light chain domain of humanized anti-Factor D clone #111 into
pAEP1 introduced 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 to insert
the variable light chain domain of humanized anti-Factor D clone #111 into pAEP1 and
therefore in the backbone of the pAEP1 plasmid. This resulting intermediate plasmid is herein
referred to as "pAEP1-283-VL".
[0251] The subcloning of the variable heavy chain domain of humanized anti-Factor D
cione #111 into pAEP1-238-VL involved the figation 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 BsiWl-PspOMI PCR fragment
generated from the heavy chain plasmid for the humanized anti-Factor D Fab clone #111,
using the following primers:

5 -TTTGGGTTTCGTACGCTCAGGTCCAGCTGGTGCAATCTGGE-3 (SEQ 1D NO:
89) '

5 -TITGGGTTTGGGCCCTTGGTGGAGGCTGAGGAGACGGTGACCAGGGT-3
(SEQID NO: 70).
This ligation of fhe 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 to as
“n238"). '
[0252] After the subcloning of the variable light and heavy chain domains from
humanized anti-Factor D #111, site-directed PCR mutagenesis was used to mutate the
giutamine (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 glutamate (E), resulting in
humanized anti-Factor D Fab antibody variant 238-1 (also herein referred to as “238-1"). The
construction of the plasmid for humanized anti-Factor D Fab antibody variant 238-1 (plasmid
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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 1510¥8&1J?A3Arg Val Thr lle Thr Cys lle Thr Ser Thr Asp lle AspCIOPS280PAT8sp 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 Ses beshtRangPloe:Se2Gly1SenGhed ercibaiidr AspdbeAhadmenidrile 6f075 Ser Ser Leu

Gin Pro Glﬁja@%@n\{ @Ua’g‘lﬁ’lér @3@\?&%‘@\%%@@n&gﬁég%h’?spoEVII fragment had been removed.
The second fragment was an approximately 364 base pair BsiWI-PspOMI PCR fragment
generated from the p238 plasmid, using the following primers:

5~ TTTGGGTTTCGTACGCTGAAGTCCAGCTGGTGCAATCTGGG-3' (SEQ 1D NO:
71)

5~ TTTGGGTTTGGGCCCTTGGTGGAGGCTGAGGAGACGGTGACCAGGGT-3
(SEQ ID NO: 72).
This ligation of the two DNA fragments resulted in the plasmid for humanized anti-Factor D
Fab antibody variant 238-1 (aiso herein referred to as “238-1"; 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 pyroglutamate (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 trypiophan (W or Trp) residues to prevent oxidation or to mutaie asparagine (N or
Asn) residues fo 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 alternatively mutated to
isoleucine (I or lle) (Amphlett, G. et al., Pharm. Biotechnol., 9:1-140 (1998)). To prevent the
formation of deamidated variants of the humanized anti-Factor D antibodies, asparagines (N
or Asn), for example at position 34 and 52 of the light chain or position 99 or 100G of the heavy
chain may be mutated to glutamine (Q or Gin) which is most similar chemically to asparagine
(N or Asn), or mutated fo alanine (A or Ala) or serine (S or Ser) which are common
substitutions at those positions in other antibodies (Amphlett, G. et al., Pharm. Biotechnol.,
8:1-140 (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 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 1D 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 ID NOs: 61
and 83, respectively) for humanized anti-Factor D Fab antibody variant 238-1.
[G255] 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 full-length mAb version
of clone #111 (humanized anti-Factor D full-length mAb 234) (herein referred to as “234" or
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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> Atrtificial 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 PHge"8/PAT88R1W0_PCTSequencelListing.txt Ala Ser Val L& VAISSEPEAIdSFys 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 GlygnErpdisoABriultentitr miab GBA Glu AilmarizsByanti-Factor D full-length MAb 234”) (Table

2). Humanized anti-Factor D Fab antibody variants 238 and 238-1 were also tested in the
hemolytic inhibition assay (Figure 11) fo assess the inhibition of the alternative pathway (see
Example 3).

Example 2: AP Hemolysis Assay

[6256] Biological function of modified anti-Factor D Abs were determined using
hemolvtic inhibition assay using C1g-depleted human serum and BiaCore analysis (See
Example 3 below). Hemolytic assay was performed as follows.

[0257] For determining aiternative pathway activity, rabbit erythrocytes (Er, Colorado
Serum) were washed 3x in GVB and resuspended to 2 x 10%mi. Inhibitors (50ul) and 20u! of
Er suspension were mixed 1:1 with GVB/0.1M EGTA/.1M MgCl,. Complement activation was
initiated by the addition of Cig-depleted human serum (to avoid any complement activation
through the classical pathway) (CompTech; 30 ul diluted 1:3 in GVB). After a 30 minute
incubation at room temperaturs, 200 u GVB/10 mM EDTA were added to stop the reaction
and samples were cendrifuged 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.

[0258] Figure 11 shows inhibition of humanized anti-Factor D Fab clone #111 (ICs =
4.7 + 0.6 nM), modified anti-Factor D Fab 238 (1Cs; = 6.4 0.6 nM) and modified anti-Factor D
Fab 238-1 {ICs = 3.5 £ 0.5 nM) on alternative pathway hemolysis using rabbit red blood cell
hemolysis assay using C1g-depleted hurnan serum as complement source. Controls were

Factor M ("HMuman fH") (from CompTech) and anti-glycoprotein 120 {"xgp1207) antibodies.

Example 3: Kinetic Analysis of anti-Human Factor D Fab by BiaCore

[02589] Kinetic and affinity constants for binding of human Factor D (Advanced
Research, inc.) to immobiiized modified anti-factor D Fab 238 (herein referred to 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 to get kinetic constants, and the kinetic
constants were averaged fo get the values shown in Table 2. Alternatively, kinetic and affinity
constants 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 (hersin
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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> 19 <211> 115 <212> PRT
<213> Artifici#s&8adptd 220> <223> Variable heavy chain domain of nisélifiétteaiarzed
anti-Factor D Fab 238-1 <400> 19 Glu val Gin Leu Val Gin Ser Gly Pro Glu Leu Lys Lys Pro Gly
151015 AlecfeerY &) hys29el Seadysakys AlaiSengyriag Thr BhedhsR22538-Factor D full-

tength mAb 234") was also 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 signal 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 ethanclamine.

2. Kinetic Analysis
[0261] Binding experiments were conducting by injecting 60 ul. 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-Morpholinclethanesulfonic
acid); or pH 5.0 {10 mM sodium acetate). The flow rate was 30 pl/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 {ethanolamine
blocked) was subtracted from the sensorgram. Between sensorgrams the surface was
regenerated by injection of 30 pL of 4 M MgCl, to cause dissociation of any human factor D
remaining bound to the immobilized antibody. A controf sensorgram recorded for injection of
buffer only over the sensor chip surface was subfracted from the human factor D
sensorgrams. These data were analyzed by non-linear regression according to a 1:1
Langmuir binding model using BiAevaluation 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. Biochemn., 353; 181 (2006)).
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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 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 G @WpUaFASN Asn Trp 95100105 Gly Gin Gly Thr Leu Val TREVEESes/Garss10115
<210> 20 <211> 115 <212> PRT <213> Avrtificial sequence <220> <223> variable heavy chain domain
of modifiedbmmanmgacaatiagaﬂt@r D Fab 238-2 <400> 20 Gin Val Gin Leu Val Gin Ser Gly Pro Glu

Leu Lys Ly ’?ab 2§ A%&E’c;gls Ata-Ser-Val s E@Hg%) GYS !(°1 ﬁ!a Ser !\,{; (T% The-Rhe ThrPage 9
Modified Anti-factor D Fab 238 | 1.5x10° 1.7x10™ 1.0x10"
(pH 7.2; A100) (1.0 oM £ 0.05)
Modified Anti-factor D Fab 238 | 8.439x10° | 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-factor D Fab 238 | 1.2x10° 0.02 12.3x107
{pH 5; A100) (12.3 nM # 2)
Anti-factor D full-length mAb 234 | 1.9x10° 1.3x107 0.7x10™"
(pH 7.2; A100) (0.7 pM % 0.04)
Anti-factor D fuli-length mAb 234 | 9.5210x10% | 1.321.7x107 1.1x107¢
(pH 7.2; 3000/A100) (1.1 pM £ 0.6)
Anti-factor D full-length mAb 234 | 2.8x10° 2.2x10™ 08x10%
(pH 6; 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 Concentrations

[0262] Biological function of modified anti-Factor D Abs, including anti-Factor D Fab
238, were determined 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] C1g-depleted human serum (CompTech) as well as vitreous fluid and Bruch's
membrane tissue from eyes of AMD patients (obtained through a collaboration with the Cole
Eye Institute, Cleveland, OH) were analyzed in a quantitative ELISA for Factor D (see balow).
The concentration of Factor D in the C1g-depisied serum was 97 nM, whereas the level in
vitreous fluid and Bruch’s membrane tissue from AMD patients was 16.2 £ 10.3 nM (mean £
8D, n=10).

[0264] The quantitative factor D ELISA was performed by diluting anti-human
complement factor D goat polycional antibody (R&D Systems, Minneapolis, MN) to 1 yg/mL in
phosphate buffered saline (PBS) and coating the anti-factor D polyclonal antibody (R&D
Systems, Minneapoiis, 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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P4188R1WO0_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 898398/ TH7#Rla Val Tyr Tyr Cys Glu Arg Glu Gly Gly Val Asn BSHOS®3%08505 Gly GIn
Gly Thr Leu Val Thr val Ser Ser 110115 <210> 21 <211> 115 <212> PRT <213> Atrtificial sequence

<220> <22z»Magiakiedeany whaindunee o7 0oshii gt ssHw)izes atshastobBckapid38-3,<400> 21

Gin Val Glnr lmﬁt'ﬂ ¥§§%|%@§ %E)\%X Eer%n? Ia blﬂ%ttjnl‘(&ky.s hri(s) acianly alt other incubations were
performed at room temperature on an orbital shaker. A standard curve of factor D
{Complement Technology, inc., Tyler, Texas) was prepared in PBS/0.5% BSA/0.05% Tween-
20 over a range of 16.6 ~ 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 fiuid and Bruch’s membrane lysate 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 fluid, and lysates of Bruch's membrane), standards
and controls 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 to 2 hr incubation with a biotinylated
anti-factor D monoclonal antibody {clone 9G7.1.18, produced at Genentech, diluted to 62.5
ng/ml) followed by a 30 min incubation with streptavidin-horseradish peroxidase (SA-
HRP)_(Amersham Pharmacia Biotech, Piscataway, NJ), diluted 1/10,000 in Assay Diluent.
Following a final wash step, tetramethy! 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 opfical density was read using a
microplate reader (450 nm, 850 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 vitreous fluid and Bruch’s membrane lysate samples were
780 pg/mL (1/50 minimum dilution) and 156 pg/mL (1/10 minimum dilution), respectively.
[0265] in order to determine the 1C;; and 1Cy values for inhibition of the alisrnative
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% C1g-depleted serum (9.7 nM factor D) or using 10% C1g-
depleted serum supplemented with additional factor D (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 ICq values, respectively) were determined for three repeat experiments by
non-linear regression of the inhibition curves using a four-parameter fit mode! (KaleidaGraph,
Synergy Software, Reading, PA). The molar ratios of the [Cs, and 1Cy, values versus the
relative concentration of Factor D were also calculated. The average 1Cs and 1Cyg values and

molar ratios are shown in Table 3.
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151015 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 Ille 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 Ne038p9%8&#1éu Lys Ala Glu Asp 808590 Thr Ala Val Tyr Tyr G GRIMH4GI86Gly Gly Val
Asn Asn Trp 95100105 Gly GIn Gly Thr Leu Val Thr val Ser Ser 110115 <210> 22 <211> 115 <212>
PRT <213p:Aiifciat e aue s $3205F228r Yadable heavy chain domain of modified humanized

anti-Factor D FAB 238-4 <400> 2 2A68irFdelosh FEau(288-Fin Ser Gly Pro Glu Leu Lys Lys Pro Gly

Factor D IC50 90

Concentration | nM Molar nivl Molar

(nh) ratio Ratio

(IC5o/fD) (IC /D)
8.7 (nM) 44115 0454 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

Exampie 5: Duration of Inhibition of Alternative 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 (t,) of anti-Factor D Fab 238 of 11.5 days,

based on interspecies scaling from the rabbit), was measured (Example 13). The simulated

The simuiated duration of inhibition of the alternative pathway (AP)

data are based on scaling from a PK study of single infravitreal dose of Fab 238 in the New
Zealand white rabbit.

[0267]
anti-Factor D 238 in rabbits was calculated. Twelve (12) New Zealand White rabbits were

To estimate the half-life of anti-Factor D Fab 238 in humans,ihe half-life 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 speacified number of animals at
the following timepoints; 3 animals at 4, 24 and 96 hours (n=6 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
were measured in a factor D binding ELISA.

[0268]
estimate pharmacokinetic parameter estimates using a naive pooled approach with the 1V

The vitreous humor concentration-time data from all animals were analyzed to

boius input model (Models 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 calculated as the ratio of the concentration in the retinal tissue to vitreous
humor averaged for all eyes at all timepoints, and was equal to 0.24. The PK parameters for
vitreous humor were scalfed to human using the same scaling factors observed for
ranibizumab. The human eye is assumed t0 have a V; of 4 mL, the ratio of half-life in the
human 1o the rabbit is assumed to be 3, producing an estimate of t. in human of 11.5 days.
This produced the estimate for vitreous conceniration and retinal tissue concentrations as a
function of timeg as:

Vitreous Concentration = (Dose/V. Y exp([-In(2¥/t] time)
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151015 Ala Ser Val Lys Val Ser Cys Lys Ala Ser Gly Tyr Thr Phe Thr 202530
P4188R1W0_PCTSeguencelListing.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
Arg Phe Val Pier¥8# €4 Asp Thr Ser 657075 Val Ser Thr Ala Tyr Leu GiRGIEES2$0864178y 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 SetiSatidditd Conc2h0atiads <Tdee/V]Bex AR PR I time)*(retinal partition

coefficient)
[0269] In Figure 13, the graph was produced for a single ITV dose of 2.5 mg/eye, and
reprasents time from t=0 to t=112 days. iCq 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 ICq = 38 nM Fab 238. To compare to the retinal & vitreous
concentrations, a molar to mass conversion was done using the following equation:

ICg0 = 38 x 10" moles/L

MW of Fab 238 = 50,000 grams/mole

|Ceo (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 1Cq” was estimated as the amount of
time the vitreous or retinal concentration would be predicted to be above 1.9 ug/mL after a
single [TV 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 singie IVT injection of anti-Factor D
Fab 238 was estimated to inhibit AP complement activation in the retinal tissue for at Isast
about 74 days and in the vitreous humor for at least about 97 days. The dashed line in Figure
13 shows the simulated anti-Factor D Fab 238 concentration in the vitreous humar following
intravitreal administration. The solid fine in Figure 13 shows the simulated anti-Factor D Fab
238 concentration in the retinal tissue following intravitreal administration. The difference in
the concentration in the vitreous humor and retinal tissue is based upen an estimate of the
retinal tissue partition coefficient of 20%; in other words, 20% of the total drug administered fo
the vitreous humor will have access to the retinal tissue
[0271] Those skilled in the art will recognize, or be abie to ascertain using no more
than routine experimentation, many equivalents to the specific embodiments of the invention
described herein. Such equivalents are intended to be encompassed by the following claims.
[0272] ~ Although the foregoing invention has been described in some detail by way of
illustration 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.
10273} The foregoing written specification is considered to be sufficient to enable one
skilled in the art to practice the invention. The present invention is not to be limited in scope
by the construct deposited, since the deposited embodiment is intended as a single illustration
of certain aspects of the invention and any constructs that are functionally equivalent are
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<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 Asn Trp
Val Arg Gin AY& PHGGIn Gly Leu 354045 Glu Trp Met Gly Trp lle Asn PRE/BpRPROGRISGIu 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 Gliithp B soepd-entdiysidanciu Neps08a®ld Modikcaintyst Tvs GysnGdd ifrgi@lierGly Gly Val
Asn Asn ﬂ%geS&oo%nognglc}/egzlrrgbeedxﬁgr%gnl‘vﬁﬂ g/e%lo-lr;%rayp%a%er{t %et%%él.é) %I%Eed in the art from the

foregoing description and falt within the scope of the appanded claims.
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<210> 24 <211> 115 <212> PRT <213> Atrtificial 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 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 Page 11
P4188RIW QIR TSequenceListing.txt Glu Trp met Gly Trp lle Asn Thr Tyr Thr Gly Glu Thr Thr Tyr

505560 "Na AS A%%E—hﬁbiay ) %tﬁ&g &%%ﬁ‘lgﬁ@@t %r‘-ﬁvﬁ%&r Mﬁ@&%’i}?ﬂ\?ﬁs of a reference
antibody, wherein said anti-Factor D antibody further comprises a substitution at one or more positions
of said reference aniibody, 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), light
chain HVR-3 comprising LQSDSLPYT (SEQ ID NO: 38), heavy chain MVR-1 comprising
GYTFTNYGMN (SEQ 1D NO: 38), heavy chain HVR-2 comprising WINTYTGETTYADDFKG (SEQ ID
NO: 40}, and heavy chain HVR-3 comptising 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 chainis A or Q;

{c} amino acid at position 52 of the light chainis S or A;

(d) amino acid at position 1 of the heavy chainis ;-

(e) amino acid at position 99 of the heavy chain is A or Q: or
{(f} amino acid at positibn 100 of the heavy chain is A or Q.

2. The anti-Factor D antibody of claim 1, wherein said substitution further comprises:
amino acid at position 104 of the light chain is V
3 The andi-Factor D antibody of claim 1 of 2, wherein said substitution is:
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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> 25
<211> 115 <212> PRT <213> Atrtificial sequence <220> <223> Variable heavy chain domain of
modified humanized anti-Factor D Fab 238-7 <400> 25 Gin Val Gin Leu Val Gin Ser Gly Pro Glu Leu

Lys Lys Pro Gly 151015 Ala Ser Val L.ys V. a%‘ds rpg:%:f,ok){ {%%%‘ c%ér r.Thr Phe Thr 202530 Asn Tyr
u

ly Trp lle Asn Thr Tyr Thr
Gly Vet Asn TS A Gl A2 R Pho ke s Uekay Tre Y

(iyan HVR-H1 comprising the amino acid sequence of SEQ ID NO: 39;

(i) an HVR-H2 comprising the amine acid sequence of SEQ 1D NO: 40;

(iii) an HVR-H3 comprising the amine acid sequence selected from SEQ ID NO: 41, SEQ D
NO: 42, SEGQ D NO: 43, SEQ 1D NO: 44 and SEQ 1D NO: 45;

(iv) an HVR-L1 comprising the amino acid sequence selected from SEQ ID NO: 30, SEQ ID
NO: 31, SEQ 1D NQO: 32, SEQ D NQO: 33 and SEQ ID NO: 34;

{v) an HVR-L2 comprising the amino acid sequence selected from SEQ iD NO: 35, SEQ ID NO:
36 and SEQ ID NO: 37; and '

(vi} an HVR-L.3 comprising the amino acid sequence of SEQ D NO: 38.

5. The anti-Factor D antibody of Cla:m 4, comprising an HVR-H3 comprising the amino acid
sequence of SEQ 1D NO: 41.

6. The anti-Factor D antibody of Claim 4, comprising an HVR-L1 comprising the amino acid
sequence of SEQ ID NO: 30.

7. The anti-Factor D antibody of Claim 4, comprising an HVR-L2 comprising the amino acid
sequence of SEQ 1D NO: 35.

8. The anti-Factor D antibody of Claim 4, comprising an HVR-H1 comprising the amino acid

sequence of SEQ 1D NO: 39, an HVR-H2 comprising the amino acid sequence of SEQ ID NO: 40, and
an HVR-H3 comprising the amino acid sequence of SEQ ID NO: 41. '
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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 modified humanized
anti-Factr D Fahe238-825400 2263 inMabmin, lcotpiaing tih BEREy B felbglieel dnysd ysdPro Gly
151015 gda erte Ak iY /lc>8b Gx IS Al mpridaly iy b BhE Jal&RR338Eq Ib NO: 35, and

an HVR-L3 comprising the amino acid seguence of SEQ D NO: 38.

10. The anti-Factor D antibody of Claim 4, comprising an HVR-H1 comprising the amino acid

sequence of SEQ 1D NO: 39, an HVR-H2 comprising the amino acid sequence of SEQ 1D NO: 40, an

HVR~H3 comprising the amino acid sequence of SEQ 1D NO: 41, an HVR-L1 comprising the amino acid

seqguence of SEQ 1D NO: 30, an HVR-L2 comprising the amino acid sequence of SEQ 1D NO: 35, and

an HVR-L3 comprising the amino acid sequence of SEQ 1D NO: 38.

11, The anti-Factor D antibody of Claim 1, wherein the antibody comprises a heavy chain variable

domain having at least 90% sequence identity to an amino acid sequence of SEQ ID NO: 19.

12 The anti-Factor D antibody of Claim 1, wherein the antibody comprises a light chain variable

domain having at least 80% sequence identity to an amino acid sequence of SEQ ID NO: 7.

13 The anti-Factor D antibody of Claim 1, wherein the antibody comprises a heavy chain variable

domain having at least 20% sequence identity to an amino acid sequence selected from SEQ ID NO:

19 and & tight chain variable domain having at least 80% sequence identity to an amino acid sequence

of SEQ ID NO: 7.

14, The anti-Factor D antibody of Claim 1, wherein the antibody comprises a heavy chain variable

domain selected from SEQ [D NO: 19, SEQ ID NO: 20, SEQ ID NC: 21, SEQ ID NO: 22, SEQ ID NO:

23, SEQ ID NO: 24, SEQ ID NO: 25, SEQ ID NO: 26, SEQ 1D NO: 27, SEQ 1D NO: 28 and SEQ 1D NO:

29,

15. The anti-Factor D antibody of Claim 1, wherein the antibody comprises a light chain variable

domain selected from SEQ [D NO; 7, SEQ ID NO: 8, SEQ ID NO: 9, SEQ ID NO: 10, SEQ ID NO: 11,

SEQ ID NGO 12, SEQ ID NO: 13, SEQ ID NO: 14, SEQ ID NO: 15, SEQ ID NO: 16 and SEQ ID NO: 17.
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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 Page 12 P4188R1WO0_PCTSequencelListing.txt 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 Ala Asn Trp 95100105 Gly GIn

Gly Thr Lgu Valt kAL S5 SSa bk SR s Pbisebhae Lo sk R R sk Miigial seauence

<220>

sequence:

X VALVQSGPELKKPGASVKVECKASGYTFTNYGMNWVRQAPGQGLEWMGWINTYTGETTYADDFK
GRFVFSLDTSVSTAYLQISSLKAEDTAVYYCEREGGVX,X;WGQGTLVTVSS (SEQ ID NO: 74),
wherein X;is £; Xo s N, Aor Q; and Xais N, A or Q; and

a polypeptide comprising the following amino acid seguence:
DIQVTQSPSSLSASVGDRVTITCITSTDIDDDX XsWYQQKPGKVPKLLISGG X, TLRPGVPSRFSGSGSG
TDFTLTISSLQPEDVATYYCLQSDSLPYTFGQGTKX;EIK (SEQ 1D NO: 73), wherein Xs is M, L or [; X5
isN, AorQ; XgisN,SorA;and X;isL or v.

17, The anti-Factor D antibody of Claim 1, wherein the antibody comprises a heavy chain variable
domain sequence of SEQ ID NQ: 19, ‘

18. The anti-Factor D antibody of Claim 1, wherein the antibody comprises a light chain variable
domain sequence of SEQ 1D NO: 7.

19. The anii-Factor D antibody of Claim 1, wherein the antibody comprises a heavy chain variabie
domain sequence of SEQ [D NO: 19 and a light chain variable domain sequence of SEQ ID NO: 7.
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<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 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 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 AS Asp Phe Lys Gly Arg Phe Val

Phe Serigu Aspd fiFekepDAanda) SetidiirAkhdrginles alBdls &% passdehbbyp il @hnmasp 808590
Thr Ala val, Tyr.Te G /Géu, SRELIR ﬁ%%‘gm.ﬁd%&sg@a [Bee LPSEG3I G @ Cly Thr Leu Val Thr
val Ser §$r 11%%535’0 actor é an%%ody 0 élalm 1, wherein the antibody comprises a light chain domain
having at least 80% sequence identity to an amino acid sequence of SEQ ID NO: 61.
22. The anti-Factor D antibody of Claim 1, wherein the antibody comprises a heavy chain domain
having af least 80% sequence identity to an amino acid sequence of SEQ ID NO: 63 and a light chain
domain having at least 90% sequence identity to an amino acid sequence of SEQ 1D NO: 61.
23 The anti-Factor D antibody of Claim 1, wherein the antibody comprises a heavy chain domain
sequence of SEQ ID NO: 63.
24, The anti-Factor D antibody of Claim 1, wherein the antibody comprises a light chain domain
sequence of SEQ 1D NO: 61.
25. The anti-Factor D anitbody of Claim 1, wherein the antibody comprises a heavy chain domain
sequence of SEQ ID NO: 63 and a light chain domain sequence of SEQ ID NOC: 61.
26. The anti-Factor D antibhody of any one of claims 1 to 25, 51, 52 and 53, wherein the antibody is
monocionat antibody
27. The anti-Factor D antibody of any one of claims 1 to 25, 51, 52 and 53, wherein the antibody is
humanized
28. The anti-Factor D antibody of any one of claims 1 to 27, 51, 52 and 53, wherein the antibody is
an antibody fragment selected from a Fab, Fab’-SH, Fv, scFv, or (Fab’), fragment.
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<212> PRT <213> Artificial sequence <220> <223> Variable heavy chain domain of modified
humanized anti-Factor D Fab 238-10 <400> 28 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
Asn Trp Val Arg GIn Ala Pro Gly GIn 'fly Leu 354045 Glu Trp Met Gly Trp lle Asn Thr Tyr Thr Gly Glu

Thr Thr 3yr 50556QnRAIGEFHLINELTECH IppbRNGRIRHNG XbAlIBASP NIR P hadvn (il FtePbe Val Phe
Ser Leu Asp Thr Ser 0@05@75 val Ser Thr Ala Tyr Leu Gin lle Ser Ser Leu Lys Ala Glu Asp 808590 Thr

Ala Val Tyr Tyr.Cys Glu Arg ant%c}é W LB) 28 WAA T Re Factor b is human Factor .

3. A polynucleotide encoding the anti-Factor D antibody of any one of claims 1 to 30, 51, 52 and
53.

32. A vector comprising the polynucleotide of Claim 31.

33. . Ahost cell comprising the vecior of claim 32.

34, A host cell of claim 33, wherein the host cell is eukaryotic.

35, A host cell of claim 33, wherein the host celt is a CHO cell.

36. A host cell of claim 33, wherein the host celi is bacterium.

37. A method of making an anti-Factor D antibody, wherein the method comprises (a) culturing the

host cell of any one of claims 33-36 under conditions suitable for expression of the polynucleotide
encoding the antibody, and (b} isolating the antibody. _
38. A pharmaceutical formulation comprising the anti-Factor D antibody of any one of claims 1 to
30, 51, 52 and 53, and a pharmaceutically acceptable diluent, carrier or excipient.
30 An article of manufaciure comprising:

(a) the pharmaceutical formulation of claim 38;

(b) a container; and

(c) a package insert or label indicating that the pharmaceutical formulation can be used to treat
a complemented-associated disorder.
40. A kit comprising the anti-Factor D antibody of any cne of claims 1 to 30, 51, 52 and 53 and
instructions for administering said antibody to ireat a complement-associated disorder.
41. A kit of claim 40, wherein the complement-associated disorder is an ocular disease.
42. A kit of claim 41, wherein the ocular disease is selected from the group comprising age-reiaied
macular degeneration, diabetic retinopathy, choroidal neovascularization (CNV), uveitis, diabetic
macular edema, pathological myopia, von Hippel-Lindau disease, hisioplasmosis of the eye, Central
Retinal Vein Occlusion (CRVO), corneal neovascularization, and retinal necvascularization.
43. A kit of claim 42, wherein the age-related macular degeneration is selected from the group
comprising intermediate dry AMD, geographic atrophy and geographic atrophy.
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95100105 Gly Gin Gly Thr Leu Val Thr Val Ser Ser 110115 <210> 29 <211> 115 <212> PRT <213>
Artificial sequence <220> <223> Variable heavy chain doman of modified humanized anti-Factor D
Fab 238-11 <400> 29 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 Asn Trp val Arg Gin Ala

Pro Gly @in Glyrhesnas4emb idibeayMesiyvnE @ deidsn thho Tar, Thutaly 3 JKandhealivg 805560 Ala
Asp AspEheLys ClOEBENGKRIF IR SEh kRURSR Y SERRRI04RYalsRle! hr Ala Tyr Leu Gin lle
Ser Ser beu Ly3 Q'8 ZLASHA08R8S, Thu a2 Ml T S QA RN N G VRl AN TrP

disease.

486, The anti-Factor D antibody of claim 45, wherein the autoimmune disease is selected from the

group comprising systemic lupus erythematosus, myasthenia gravis, rheumatoid arthritis, Alzheimer’s

disease and multiple sclerosis.

47, The anti-Factor D antibody of any one of claims 1 to 30, 51, 52 and 53 for use in treating a

compiement-associated disorder, wherein the disorder is an ocular disease.

48, The anti-Factor D antibody of claim 47, wherein the ocular disease is selected from the group

comprising age-related macular degeneration, diabetic retinopathy, choroidal neovascularization

{CNV), uveitis, diabetic macular edema, pathological myopia, von Hippel-Lindau disease,

histoplasmosis of the eye, Central Retinal Vein Ccclusion (CRVQ), coreal neovascularization, and

retinal necvascularization.

49. The anti-Factor D antibody of claim 48, wherein the age-related macular degeneration is

selected from the group comprising intermediate dry AMD, gecgraphic atrophy and geographic atrophy.

50. An anti-Factor D antibody made by the process of:
(a) culturing the host cell of any one of claims 33-36; and
(b} isolating the antibody from said cultured cell.

51. An anti-Factor D antibody, wherein the antibody comprise a heavy chain variable domain of
SEQ ID NO: 19 and 2 light chain variable domain of SEQ ID NO: 7.

52. An anti-Factor D antibody, wherein the antibody comprise a heavy chain domain of SEQ ID
NQ: 63 and a light chain domain of SEQ ID NO: 61.
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95100105 Gly Gin Gly Thr Leu Val Thr Val Ser Ser 110115 <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 lle Thr
Ser Thr Asp lle Asp Asp Asp Met Asn 510 <210> 31 <211> 11 <212> PRT <213> Atrtificial sequence
<220> <223> HVR-L1 of modified humanized anti-Factor D Fab 238-2 <400> 31 lle Thr Ser Thr Asp
lle Asp Asp Asp Leu Asn 510 Page 14 P4188R1WO0_PCTSequencelisting.txt <210> 32 <211> 11
<212> PRT <213> Artificial sequence <220>

53. An anti-Factor D antibody comprising light chain HYRs 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 1D NO: 30), light chain HVR-2 comprising GGNTLRP
(SEQ 1D NO: 35), light chain HVR-3 comprising LQSDSLPYT (SEQ D NO: 38), heavy chain
HVR-~1 comprising GYTFTNYGMN {SEQ ID NO: 39), heavy chain HVR-2 comprising
WINTYTGETTYADDFKG (SEQ 1D NO: 40}, and heavy chain HVR-3 comprising EGGYNN
{(SEQ ID NO: 41), and wherein said substitution is ;

amino acid at position 1 of the heavy chain is E, and amineo acid at position 104 of the light

chainis V.
54. A composition comprising the anti-Factor D antibody of any one of claims 51, 52 and 53.
55. Use of the composition of claim 54 in the manufacture of a medicament for treating a

complement-associated disorder, wherein the disorder is an ocular disease.

56. Use of the composition of claim 55, wherein the ocular disease is selected from the group
consisting of age-related macular degeneration, diabstic retinopathy, choroidal
neovascularization (CNV), uveitis, diabetic macular edema, pathological myopia, von Hippel-
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<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> Atrtificial 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 antEagion DERD 23554005 .o T el AU ASRIPCRERAR AR b Rla 510 <2107
35<211> 7 <212> PRT Ificial sequence
neovascu!arizatlon and retina ﬂeovascular;zatlon

57. The use of claim 56, wherein the age-related macular degeneration is selected from the group
comprising intermediate dry AMD, geographic atrophy and geographic atrophy.

58. Use of the anti-Factor D antibody of any one of claims 1 to 30, 51, 52 and 53 in the
manufacture of a medicament for treating a complement-associated disorder.

50, The use of claim 58, wherein the disorder is an ocular disease.

80. The use of claim 59, wherein the ocular disease is selected from the group consisting of age-
related macular degeneration, diabetic retinopathy, choreidal neovascularization (CNV), uveitis,
diabetic macular edema, pathological myopia, von Hippel-Lindau disease, histopiasmosis of the
eye, Central Retinal Vein Occlusion {CRVO), corneal neovascutarization, and retinal
neovascularization.

61. The use of claim 60, wherein the age-related macular degeneration is selected from the group
comprising intermediate dry AMD, geographic atrophy and gecgraphic atrophy.

62. The use of claim 58, wherein the disorder is an inflammatory disorder such as an autoimmune
disease. _
83. The use of claim 62, where the autoimmune disease is selected from the group comgprising

systemic lupus erythematosus, myasthenia gravis, rheumatoid arthritis, Alzheimer’s disease
and multiple sclerosis.
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<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> Atrtificial sequence <220> <223> HVR-L2 of modified humanized anti-Factor D Fab
238-7 P4188RIWO_PCTSequencelisting. txt
Sequence Listing

<1310> GENENTECH, INC.
HUANG, Arthur 3.
KELLEY, Robert F.
LOWMAN, Henry
VAN LOOKEREN CAMPAGNE, Menno
WINTER, Charles M.

<120> HUMANIZED ANTI-FACTOR D ANTIBODIES AND USES THEREOF
<130> P4188R1 WO

<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 seguence

<220>
<223> variable Light Chain pomain of Humanized Clone #111

<400> 1
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 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 Leu Thr Ile
65 70 75
Ser Ser Leu Gln 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
95 100 105
Ile Lys
<210> 2
<211> 115
<212> PRT
<213> Artificial sequence
<220>
<223> variable Heavy Chain Domain of Humanized Clone #111
<400> 2
GIn val ¢In Leu val GIn Ser Gly Pro Glu Leu Lys Lys Pro Gly
1 5 10 i5

Page 1



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 A P4188R1IWO_PCTSequencelisting.txt
E?a Ser val Lys Vgé 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 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> 3 |
<211> 31
<212> PRT
<213> Artificial sequence
- <220>
<223> Seguence is synthesized (FR3 from VvH acceptor human framework)
<400> 3

Arg phe val Phe Ser Leu Asp Thr Ser val Ser Thr Ala Tyr Leu
1 5 15

Gln Ile Ser Ser Leu Lys Ala Glu Asp Thr Ala val Tyr Tyr Cys
30

20 25

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

Gln Ile Ser Ser teu 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 (FrR4 from VL acceptor human frameworlk)

<400> 5
Phe Gly G1In Gly Thg Lys val Glu tle L{S
Page 2



510 <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 Asn 5 <210> 42 <211> 6 <212> PRT
P418BRIWO_PCTSequenceListing. txt

<210> 6
<211> 107
<212> PRT
<213> Artificial sequence
<220>
<223> variable Tight chain domain of modified humanized anti-Factor D Fab 238
<400> 6
Asp Ite G1n 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 vVal Pro Lys
35 40 45
Leu Leu Ite Ser Gly Gly Asn Thr Leu Arg Pro Gly val Pro Sser
50 55 60
Arg Phe Ser Gly Ser Gly Ser Gly Thr Asp Phe Thr Leu Thr Ile
63 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 tys val Glu
a5 100 105
Ile Lys
<210> 7
<211> 107
<212> PRT
<213> Artificial sequence
<220> _
<223> variable Tight chain domain of modified humanized anti-factor D Fab 238-1
<400> 7
Asp Ile GlIn 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 GIn Lys Pro Gly Lys val Pro Lys
35 40 45
Leu Leu ITle 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 val Glu
95 100 105
Ile Lys
<210> 8
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<213> Artificial sequence <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> Atrtificial sequence

<220> <223> HVR-H3 of modified humanized anti-Factor D Fab 238-10 <400> 44 Glu Gly Gly Val Asn

Ala P4188R1WO_PCTSequencelisting. txt
<211> 107
<212> PRT
<213> Artificial sequence

<220>
<223> variable Tilght chain domain of modified humanized anti-Factor D Fab 238-2

<400> 8
Asp Ite Gin val Thr Gln Ser Pro $Ser Ser Leu Ser Ala Ser val
1 5 10 15

Gly Asp Arg val TSB Ile Thr Cys Ite Thr ser Thr Asp Ile Agp
25 0

Asp Asp Leu Asn Trp Tyr GIn GIn Lys Pro Gly Lys val Pro Lys
35 40 45

Leu Leu IXle 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 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> 9

<211> 107

<212> PRT

<213> Artificial sequence

<220>
<223> variable 1light chain domain of modified humanized anti-Factor b Fab 238-3

<400> 9
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 Ile Thr Ser Thr Asp Ile Asp
20 25 30

Asp Asp Ile Asn Trp Tyr GIn Gln Lys Pro Gly Lys val Pro Lys
35 40 45

Leu Leu Ile Ser Gly Gly Asn Thr teu 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 GIn
80 85 90

Ser Asp Ser Leu Pro Tyr Thr Phe Gly Gln Gly Thr Lys Leu Glu
95 100 105

Ile Lys

<210> 10
<211> 107
<212> PRT
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5<210> 45 <211> 6 <212> PRT <213> Atrtificial 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> Atrtificial 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 ccatcctcccPtO8 3R RATSRHGUERIAS EhrgtEAdEca tecacttgcat taccageact 150
gatatf§ a’%ﬁﬁfa%%«faaz:téﬁf’éﬁ%ecagaaaccag ggaaagttcc 200 taagctecty atctctggag geaatactct
tcgtcegy gtcccatcte 250 ggttcagtgg cagtggatct gggacagatt tcactctcac catcagcagce 300 ctgcagectg
aagartdgitge ascttaftae tb*t&@%a%f&‘@?ggﬂ@?ﬂ B grRGtatat G 8o it GG gB alpitcadé 4
cgaacligigg 400 ctgcaccatc tgtcttcatc ttcccgcecat ctgatgagca gttgaaatct 450 ggaactgctt ctgttgtgtg
cctgctgant bbectaty ceadagadgcsBO0Rraasgtacey tygadgutgyl atdacgeadt ccaatcgggt aactcccagg 550
agagtgtcac agagcaggac agcaaggaca gcacctacaé ctcagcagc 600 13

Gly Asp Arg val Thr Ile Thr Cys ITe Thr Ser Thr Asp Ile Asp
20 25 30

ASp Asp Met Ala Trp Tyr Gln 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 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
0

85 90
Ser Asp Ser Leu Pro Tyr Thr Phe Gly Gln Gly Thr Lys Leu Glu
95 100 105
Ile Lys
<210> 11
<211> 107
<212> PRT
<213> Artificial sequence
<220>
<223> variabTe Tight chain domain of modified humanized anti-Factor b Fab 238-5
<400> 11
Asp ITe Gln 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 sSer Thr Asp Ile Asp
20 25 30

AsSp Asp Met GIn Trp Tyr GIn Gln Lys Pro Gly Lys val Pro Lys
35 40 45

teu 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 Glu Asp val Ala Thr Tyr Tyr Cys Leu Gln
80 85 80
Ser Asp Ser Leu Pro Tyr Thr Phe Gly Gin Gly Thr Lys Leu Glu
95 100 105
Ile Lys
<210> 12
<211> 107
<212> PRT

<213> Artificial sequence
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Page 17 P4188R1W0_PCTSequenceListing.txt accctgacgce tgagcaaagc

agactacgag aaacacaaag tctacgcctg 650 cgaagtcacc catcagggcc tgagctcgec cgtcacaaag agcttcaaca
700 ggggagagtg ttaa 714 <210> 47 <211> 214 <212> PRT <213> Atrtificial sequence <220> <223>
Light chain domain of modified humanized anti-Factor D Fab 238 <400> 47 Asp lle Gin Val Thr Gin
Ser Fgéo ?er Ser Leu Ser Ala SerR#3888102.5°CIymypnary VITTHE W&t Thr Cys lle Thr Ser Thr Asp lle

Asp é 30,A5PH59 WielRsankiR TnEiR @GP hygiRiEMbyEYaliPirdy e 23404 ey Lay lie Ser
Gly Gly Asn Thr Leu Arg Pro Gly Val Pro Ser 505560 Arg Phe Ser Gly Ser Gly Ser Gly Thr Asp Phe

ThrL‘Asg?¥$§?éH%?Q%§ 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
AsSp Asp Met Asn Trp Tyr GlIn GlIn Lys Pro Gly Lys val Pro Lys
35 40 45
teu Leu Ile Ser Gly Gly ser 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 Gln
80 85 _ 90
Ser Asp Ser Leu Pro Tyr Thr Phe Giy GIn Gly Thr Lys Leu Glu
95 100 105
Ile Lys
<210> 13
<211> 107
<212> PRT
<213> Artificial seguence
<220> _
<223> variable 1ight chain domain of modified humanized anti-rFactor b 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 ng Tle Thr Cys Ile ng ser Thr Asp Ile Agg

Asp Asp Met Asn Trp Tyr GIn GIn Lys Pro Gly Lys val Pro Lys
© 35 40 45

Leu Leu Ile Ser Gly Gly Ala Thr Leu Arg Pro 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 GIin Pro Glu Asp val Ala Thr Tyr Tyr Cys Leu GlIn
80 85 90
Ser Asp Ser ieu Pro Tyr Thr Phe Gly G1n Gly Thr Lys Lteu Glu
95 100 105
Ile Lys
<210> 14
<211> 107
<212> PRT
<213> Artificial sequence
<220>

<223> variable Tight chain domain of modified humanized anti-Factor D Fab 238-8
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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 Arg Thr Val Ala Ala Pro Ser Val Phe lle Phe Pro
Pro 110115120 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 155750-88B81EM K SrengetAS)Hi9er PHr Tyr Ser Leu Ser Ser Thr Leu Thr
170175380 Leu Ser Lys Ala Asp Tyr Glu Lys His Lys Val Tyr Ala Cys Glu 185190195 Val Thr His Gin
Gly Lewsser1Ses Pro/¥alThar &s Ser Pine ASil mOZGEZSLéX*A«@aGMGWBG:ys <210> 48 <211> 23
<212> PRT <213> ArtificiaP sequence

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 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 GIn Pro Glu Asp val Ala Thr Tyr Tyr Cys Leu Gln
80 85 20
Ser Asp Ser Leu Pro Tyr Thr pPhe Gly GIn Gly Thr Lys Leu Glu
. 5 100 105
Ile Lys
<210> 15
<211> 107
<212> PRT
<213> Artificial sequence
<220> '
<223> variable Tlight chain domain of modified humanized anti-Factor D Fab 238-9
<400> 15
Asp Ile Gln val Thr Gln Ser pPro 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 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 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> 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
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<220> <223> FR1-LC of light chain domain of modified humanized anti-Factor D Fab 238 Page 18
P4188R1W0_PCTSequencelListing.txt <400> 48 Asp lle Gin Val Thr Gin Ser Pro Ser Ser Leu Ser Ala
Ser Val 151015 'fly Asp Arg Val Thr lle Thr Cys 20 <210> 49 <211> 15 <212> PRT <213> Artificial
sequence <220> <223> FR2-LC of light chain domain of modified humanized anti-Factor D Fab 238
<400> 49 Tro T Gin |n Lys rdi‘@%ﬁ a‘FFEr@qWQq_@éU 3 SL!etS‘er 151015 <210> 50 <211> 32
<212>’°I5%‘|I<@2 L Adtifich Issg ueshecreP 2(‘% "ERIPET Ot P@ domain of modified

humanized anti-Factor D Fab 238 <400> 50
Gly asp Arg val ng Ile Thr Cys Ile Tgr ser Thr Asp Ile Asg
5 3

Asp Asp Met Asn Trp Tyr Gln 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 Sser 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 GIn Gly Thr Lys Leu Glu
95 100 105
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 GlIn 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 Asn Trp Tyr Gln GIn Lys Pro Gly Lys val Pro Lys
35 49 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 1le
65 70 75
Ser Ser Leu GIn Pro Glu Asp val Ala Thr Tyr Tyr Cys Leu GlIn
80 85 90
Ser Asp Ser Leu Pro Tyr Thr pPhe Gly GIn Gly Thr Lys Leu Glu
g5 100 105
Ile 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 rteu val GTn Ser Gly Pro Glu Leu Lys Lys Pro Gly
1 5 10 15
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Gly Val Pro Ser Arg Phe Ser Gly Ser Gly Ser Gly Thr Asp Phe 151015 Thr Leu Thr lle Ser Ser Leu Gin
Pro Glu Asp Val Ala Thr Tyr 202530 Tyr Cys <210> 51 <211> 10 <212> PRT <213> Attificial
sequence <220> <223> FR4-LC of light chain domain of modified humanized anti-Factor D Fab 238
<400> 51 Phe Gly Gin Gly Thr Lys Val Glu lle Lys 510 <210> 52 <211> 107 <212> PRT <213>
Artificial sequence <220> <223> BIL & llighP ERaRGWRIMAeiA B imadiiéd humanized anti-Factor D Fab

238 1033851 <4Q9>,52 Arg Tow Vel AlaAla Prosger M3l Rhe W Phadwg Pro Ser Asp 151015 Glu Gin
Leu Lys Ser Gly Thr Ala Ser Val Val Cys Leu Le25ASn 202530 Asn Phédl'yr Pro Arg Glu Ala Lys Val

Gin TrEs%y'T‘%alG‘lAfRﬂétsnAsn Trp val Arg Gln Ala Pro Gly Gin Gly Leu
40 45

35
Giu Trp Met Gly Trp Ile Asn Thr Tyr Thr Gly Glu Thr Thr Tyr
50 55 60

Ala Asp Asp Phe L%s Gly Arg Phe val P?S Ser Leu Asp Thr S;g
5

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

g5 100 105
Gly Gln Gly tThr Leu val Thr val Ser Ser
110 115
<210> 19
<211> 115
<212> PRT
<213> Artificial sequence
<220>
<223> variable heavy chain domain of modified humanized anti-Factor D Fab 238-1
<400> 19
Glu val GIn 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 Giy Met asn Trp val Arg Gln Ala Pro Gly GIn Gly Leu

35 40 45
Glu Trp Met Gly Trp Ile aAsn 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 teu 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 Gln 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
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 cﬂg Tyr Thr Phe Thr
Page



354045 Page 19 P4188R1WO0_PCTSequencelListing.txt Ala Leu GIn Ser Gly Asn Ser GIn Glu Ser Val
Thr Glu GIn Asp 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 chéhé &fdwaif fie’l-haradiZed agyi-Factor D Fab 238 <400> 53
atgaaaaaga atatcgcatt tck ttgca tctatgttcg ttttttctat 50 tgctacaaac gegtacgctc aggtccagct ggtgcaatct
gggccigagtriifG:lgaagaagec ggggedticargtgdaggitt cotgcabggd ttaiggatan 150 accttcacta actatggaat
gaactgggtg cgccaagece ctggacaagg 200 gettgadtfig atgggatgga ttaacadéta cactggagag acaacatatg
250 ctgatopstt sRR00A609 tigictichcetiggnpac sictgigagt38@ maggeatatc tgcagatcag cagectcaag
gctgaggaca ctgccgtgta 350 ttactgtgag cgcgagggyy gggttaataa ctggggceé8a gggaccctgg 400 tcaccgtcte

CtCcagGe{eC,acCadgames coCQgicti,paCerogea 4 COGICEGEa agagRaGRIF tgggggcaca geggeectgg
gctgectggt 500 caaggactdss ttccccgaac cggtgacge gtcgtggaac tcaggeg@se 550 tgaccagegg cgtgcacace

ttcccgggﬁg gce%tar%a}gtﬁcl gtc}_a %%EJC g?r? tﬁcécggpc% &c%%%gtlgg %%ccgtl%c%cs tccagcagct tgggcaccca 650
gacctacatc tgcaacgtga atggcaagcc cagcaacacc gaggtggaca 0 agaaaﬁtga gcccaaatct tgtgacaaaa

ctcacacata a 741 <210> 54
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> 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 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 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 Gln Gly Thr Leu val Thr val Ser Ser
110 ©11s
<210> 22
<211> 115
<212> PRT
<213> Artificial sequance
<220>
<223> variable heavy chain domain of modified humanized anti-Factor D FAB 238-4
<400 22
GIln 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

Page 10



<211> 223 <212> PRT <213> Artificial sequence <220> <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 151015 Ala Ser Val Lys Val Ser Cys Lys Ala Ser Gly Tyr Thr Phe Thr Page 20
P4188R1WO0_PCTSequencelListing.txt 202530 Asn Tyr Gly Met Asn Trp Val Arg Gin Ala Pro Gly Gin
Gly Leu 354045 Glu Trp met Gly #4p3Be WwenrPrmsdguehae GlytGhg TixtThr Tyr 505560 Ala Asp Asp Phe
Lys GK°Rrd ﬁh@‘\)’ai”'%e‘*%ﬂ‘:@u‘ﬁ%pﬁ‘f Ar Sy é§go°ﬁ§>\ﬁéwséﬂ"rrﬁ"mérg§/r Leu Gin lle Ser Ser Leu Lys

Ala Glu Asp
Glu Trp Met Gly ng tle Asn Thr Tyr Thg Gly Glu Thr Thr T%r
5 0

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 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-Factor 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 GIn Ala Pro Gly Glin Gly Leu
35 40 45
Glu Trp Met Gly Trp ITe Asn Thr Tyr Thr Gly 6lu 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 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 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 demain of modified humanized anti-Factor D Fab 238-6
<400> 24
GIn val Gln teu 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
35 490 45
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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 155160165 His Thr Phe Pro Ala Val Leu Gin
Ser Ser Gly Leu Tyr Ser Leu 17084880 \®eP Seredatvet TiwtVag ProtSer Ser Ser Leu Gly Thr Gin Thr
185199,’]@5@' rle Q;\@ val AR His,Lys RrasserAsn:THr-kys Mal Ag 200205210 Lys Lys Val Glu

Pro Lys Ser ys Asp Lys gighr His Thr 215220 <250> 55 <211> 25 <21%» PRT <213> Artificial

Sequeﬂ?g Asp Asp Phe L%E Gly Arg Phe val Phe Ser Leu Asp Thr S?g
70

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 Asn Asn Trp
95 100 1G5
Gly GIn Gly Thr Leu val Thr val Ser Ser
. 110 115
<210> 25
<211> 115
<212> PRT
<213> Artificial seguence
<220>
<223> variable heavy chain domain of modified humanized anti-rFactor D Fab 238-7
<400> 25
Gin val GIn Leu val GIn ser Gly Pro Glu Leu Lys Lys Pro Gly
1 b) 10 15

ATa 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 I'lte 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 Giu Gly Gly val Asn Asn Trp
95 100 105
Gly GIn Gly Thr reu 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-rFactor D Fab 238-8
<400> 26
GIn val GIn Leu val GlIn Ser Gly Pro GTu 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
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<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 Lys Pro Gly 151015 Ala Ser Val Lys Val Ser Cys Lys
Ala Ser 2025 <210> 56 <211> 14 <212> PRT <213> Atrtificial sequence <220> <223> FR2-HC of
heavy chain domain of modified humanized anti-Factor D Fab 238 <400> 56 Trp Val Arg Gin Ala Pro
Gly Gin Gly Leu Glu Trp Met GIyFB@@8P%’%881Q15§V®4§P®F$é‘qméé<msgng.txt <210> 57 <211> 32
<212> PRT <213> Artificigﬁsequence <220> > 0

Ala Asp Asp Phe Lys Gly Arg Phe val Phe Ser bLeu Asp Thr Ser
65 70 75

val ser Thr Ala ng Leu GIn Ile Ser Ser Leu Lys Ala Glu Asp

85 90
Thr Ala val Tyr Tyr Cys Glu Arg Glu Gly Gly val aAla 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
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 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 GIn Ile Ser Ser Leu Lys Ala Glu Asp
80 85 90
Thr Ala val Tyr Tyr Cys Giu Arg Glu Gly Gly val GIn Asn Trp
95 100 105
Gly GIn Gly Thr Leu val Thr val ser Ser
110 115
<210> 28
<211> 115
<212> PRT
<213> Artificial seguence
<220>
<223> variable heavy chain domain of modified humanized anti-Factor 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 Tthr
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
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<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 chain domain of modified humanized anti-Factor D Fab 238
<400> Gln Gly Thr_LeRA V&3 RO V"z‘ﬁ 5@?@10%2329%59 <211> 108 <212> PRT <213>
Artificia %e’ﬁ%’eﬁ\gg 55‘5096’%2%% i1 vy "aaimtlortAin oF mBbGiffsd humanized anti-Factor D Fab

238 to 238-1 <400> 59
val ser Thr Ala Tyr Leu GIn Ile Ser Ser bLeu Lys Ala Glu Asp
80

85 90
Thr Ala val Tyr Tyr Cys Glu Arg Glu Gly Gly val Asn Ala Trp
95 100 105
Gly Gin Gly Thr Leu val Thr val Ser Ser
110 115
<210> 29
<211> 115
<212> PRT
<213> Artificial sequence
<220> o i )
<223> variable heavy chain doman of modified humanized anti-Factor D 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 GlIn Ite Ser Ser Leu Lys Ala Glu Asp
80 85 90
Thr Ala val Tyr Tyr Cys Glu Arg Glu Gly Gly val Asn GIn Trp
G5 100 105
Gly GTn Gly Thr Leu 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

Ite Thr Ser Thr Asp Ile Asp AsD ASp Meg Asn
5 1

<210> 31
<211> 11
<212> PRT
<213> Artificial sequence

<220>
<223> HVR-L1 of modified humanized anti-Factor D Fab 238-2

<400> 31
ITe Thr Ser Thr As? Ile Asp Asp Asp Lig Asn
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Ala Ser Thr Lys Gly Pro Ser Val Phe Pro Leu Ala Pro Ser Ser 151015 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 Leu 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 AspR4ISERE PG Remrencps Sari @ystAbp Lys 95100105 Thr His Thr
<2102,809.<331> 714 <212> DNA <213> Artificial sequence P4188R1WO0_PCTSequenceListing.txt
<220=2211> 11

<212> PRT
<213> Artificial sequence

<220>
<223> HVR-L1 of modified humanized anti~Factor D Fab 238-3

<400> 32
I1e Thr Ser Thr Asp Ile Asp Asp Asp Ile Asn
5 10

<210> 33

<211> 11

<212> PRT

<213> Artificial sequence

<220>
<223> HVR-L1 of modified humanized anti-rFactor D Fab 238-4

<400> 33
Ile Thr Ser Thr Asp Ile Asp Asp Asp Met Ala
5 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
Ile Thr Ser Thr Asg Ile Asp Asp Asp Mig GIn

<210> 35
<211> 7

<212> PRT

<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-L.2 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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<223> Light chain domai <400> 60 atgaagaaga atattgcgtt agctacaaac gcgtatgctg tgtctgcatc
tgtaggagac gatattgatg atgatatgaa taagctcctg atctctggag ggttcagtgg cagtggatct ctgcagcctg aagatgttge
gccgtacacg tttggccagg ctgcaccatc tgtcttcatc ggaactgctt ctgttgtgtg caaagtacag tggaaggtgg agagtgtcac
agagcaggac accctgacgc tgagcaaagc cgaagtcacc catcagggcc ggggagagtg ttaa 714 <210> 61 <211>
214 <212> PRT <213> Artificial Se§iéRuR2BSTE2@BNLigHEthain tomai <400> 61 Asp lle Gin Val Thr
Gin SgiyprosSer Ser Leu Ser Ala Ser Val 151015 Gly Asp Arg Val Thr lle Thr Cys lle Thr Ser Thr Asp
lle AsgRO2830MapvhspiMet Asn el Tyr Gin Gin Lys Pro Gly Lys Val Pro Lys 354045 Leu Leu lle Ser
Gly Gly Asn Thr Leu Arg Ppo Gly val Pro Ser 505560 Arg Phe Ser Gly Ser Gly Ser Gly Thr Asp Phe

Thr Leph ghrike 657075 Ser Ser Leu Gin Pro Glu Asp Val Ala Thr Tyr Tyr Cys Leu Gin
<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> Artificial sequence

<220>
<223> HVR-HL of #111 and 238 to 238-11

<400> 39
Gly Tyr Thr pPhe Thr Asn Tyr Gly Met Asn
5 10

<210> 40

<211> 17

<212> PRT

<213> artificial sequence

<220>
<223> HVR-H2 of #111 and 238 to 238-11

<400> 40
Trp Ile Asn Thr Tyg Thr Gly Glu Thr T?S Tyr Ala Asp Asp Phe
1 15

Lys Gly

<210> 41

<211> 6

<212> PBRT

<213> Artificial sequence

<220>
<223> HVR~-H3 of #111 and 238 to 238-7

<400> 41
Glu Gly Gly val Ala Asn
5

<210> 42

<211l> 6

<212> PRT

<213> Artificial sequence

<220>
<223> HVR-H3 of modified humanized anti-Factor D Fab 238-8

<400> 42

Glu gly Gly val Ala Asn
5
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808590 Ser Asp Ser Leu Pro Tyr Thr Phe Gly Gin Gly Thr Lys val Glu 95100105 lle Lys Arg Thr Val
Ala Ala Pro Ser Val Phe lle Phe Pro Pro 110115120 P4188R1w0_PCTSequenceListing.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 Aspr3épgrinTyPSerbeerser Sern Agwtxeu Thr 170175180 Leu Ser Lys Ala
Asp ﬁ%@uéﬁ‘ys His Lys Val Tyr Ala Cys Glu 185190195 Val Thr His Gin Gly Leu Ser Ser Pro Val Thr
Lys SerPherdsn 200205210 Arg Gly Glu Cys

<213> Artificial sequence

<220>

<223> HVR-H3 of modified humanized anti-Factor D Fab 238-9

<400> 43

Glu Gly Gly val Gln Asn
5

<210> 44
<211> 6

<212> PRT
<213>

<220>
<223>

<400> 44

Artificial sequence

Glu Gly Gly val Asn Ala

<210> 45
<211> 6
<212> PRT
<213>

<220>
<223>

<400> 45

5

Artificial sequence

Glu Gly Gly val Asn GIn
5

<210>
<211>
<212>
<213>

46
714
DNA

<220>
<223>

<400> 46
atgaagaaga

agctacaaac
tgretgeate
gatattgatg
taagctccty
ggttcagtgg
ctgcagectg
gccgtacacg
ctgcaccatc
ggaactgctt
caaagtacag

agagtgtcac

Artificial seguence

atattgcgtt cctactigec tctatgtttg

gegtatgety
tgtaggagac
atgatatgaa
atctctggag
cagtggatct
aagatgrtgce
tttggccagg
tgtctteate
ctgttgrgty
tggaaggtgg

agagcaggac

atatccaggt
cgcgteacca
ctggtatcag
gcaatactct
gggacagatt
aacttattac
gtaccaaggt
tteceegecat
cctgctgaat
ataacgcect

agcaaggaca

gacccagtct
tcacttgeat
cagaaaccag
tcgtecctggy
tcacteteac
tgtttgcaaa
ggagatcaaa
¢tgatgagca
aacttctatc
ccaatcgggt

gcacctacag
Page 17

tcttttetat
ccatcctece
taccagcact
ggaaagttcc
gtcccatctc
catcagcagc
gtgattcttt
cgaactgrgg
gttgaaatct
ccagagaggce
aactcccagg

cctcagcage

HVR-H3 of modified humanized anti-Factor D Fab 238-10

HVR-H3 of modified humanized anti-Factor D Fab 238-11

Light chain domain of modified humanized anti-Factor D Fab 238

50

100
150
200
250
300
350
400
450
500
550
600



<210> 62 <211> 741 <212> DNA <213> Atrtifi cial sequence <220> <223> Heavy <400> 62
atgaaaaaga tgctacaaac tgaagaagcc accttcacta gcttgagtgg ctgatgactt acggcatatc ttactgtgag tcaccgtctc
ccctecctcca caaggactac tgaccagcegg tactccctca gacctacatc agaaagttga <210> 63 <211> 223 <212> PRT
<213> Artifi <220> <223> Heavy atatcgcatt tcttcttgca gcgtacgcetg aagtccagct tggggcctca gtgaaggttt
actatggaat gaactgggtg atgggatggeéitéérticeiaddaagygacyg ttgtaftatigcagatcag cagectcaag

c9c0aggogg, gogiaatag cleagealas ACaa0Yaee A0AGEACEIS, 19r0ggeRes ttoccegaac cggtgacygt
cgtgcacacc ttcctggctg gcagcegtggt gaccgtgcecc tgcaacgtga atcacaagcc gcccaaatct tgtgacaaaa
tctatgtfi 2t geantCRECAPEASH gEIcgEt a8 6EceataeFaganastitggacac’/§etgaggaca ctggggccaa
catcggjgggg%g%ggctggﬁcgiggaac tcctacagtc tccagcagct cagcaacacc ctcacacata ttttttctat 50
gggcctgagt 100 ttctggatac 150 ctggacaagg 200 acaacatatg 250 ctctgtcagc 300 ctgccgtgta 350
ggga@ﬁ@g 4O ccccctggcea 450 gcetgectggt 500 tcaggegcecec 550 ctcaggactc 600 tgggcaccca 650
_..aagotggacaps30 a 741 P4188R1WO0_PCTSequencelListing.txt <400> 63 Glu Val Gin Leu Val Gin Ser

Gly ProlGtuArsd s ey ssProe®le151015

<220>
<223> Light chain domain of modified humanized anti-Factor D Fab 238

<400> 47
Asp Ile GIn val Thr GIn Ser Pro Ser Ser Leu Ser Ala Ser val
1 5 i0 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 pPhe 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 val Glu
g5 100 105

ITe 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 Leu
125 130 135

Leu Asn Asn Phe Tyr Pro Arg Glu aAla Lys val GIn Trp Lys val

140 145 _ 150
Asp Asn Ala teu Gin Ser Gly Asn Ser Gln 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 Gln 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> Aartificial sequence

<220>
<223> ERI-LC of Tight chain domain of modified humanized anti-Factor D Fab 238
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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 Th# 183z Mal_PhrséauSecddsMadSexThr Lys Gly 110115120 Pro Ser
Val Ph ro l.eu Ala Pro Ser Ser Lys Ser Thr Ser Gly 125130135 Gly Thr Ala Ala Leu Gly Cys Leu Val

4
Lys A&@Byﬂ hcmrmﬁlwﬂm;'n%éé@ Bre \é@erbéNabaegeTrmmrs&r\@y Ala Leu Thr Ser Gly Val
155160155

Gly Asp Arg val TBB ITe Thr Cys

<210> 49

<211> 15

<212> PRT

<213> Artificial sequence

<220>
<223> FR2-tC of 1ight 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 Ile Ser
1 5 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
GTy val Pro ser Arg Phe ser Gly Ser 61% Ser Gly Thr Asp ng

Thr Leu Thr Ile Ser Ser Leu Gln Pro Glu Asp val Ala Thr Tyr
25 30

Tyr Cys

<210> 51

<211> 10

<212> PRT

<213> Artificial sequence

<220>
<223> FR4-LC of light chain domain of modified humanized anti-Factor b Fab 238

<400> 51
Phe Gly GIn Gly Thr Lys val Glu Ile Lyg
5

<210> 52

<211> 107

<212> PRT

<213> Artificial sequence

<220>
<%23> ¢l.l of light chain domain of modified humanized anti-Factor D Fab 238 to
238-1
<400> 52
arg Thr val Ala Ala Pro Ser val Phe Ile Phe Pro Pro Ser Asp
1 5 15
Glu GIn Leu Lys Ser Gly Thr Ala Ser val val Cys Leu Leu Asn
20 25 30

Asn Phe Tyr Pro Arg Glu Ala Lys val Gln Trp Lys val Asp Asn
35 40 5
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His Thr Phe Pro Ala Val Leu Gin Ser Ser Gly Leu Tyr Ser Leu 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> 64 <211> 25
<212> PRT <213> Atrtificial sequence <220> <223> FR1-HC of heavy chain domain of modified
humanized anti-Factor D Fab 23&4 8w P Beiddah (inikeiunyat Gin Ser Gly Pro Glu Leu Lys Lys

Pro GiISLOLSAlR Ser VRl Lus VAl Sef L R ARSeLAN T2 £, <211> 107 <212> PRT
<213> Atrtificial sequences 55 60

Ser Lys Asp Ser Thr Tyr Ser Leu Ser Ser Thr Leu Thr Leu Ser
65 70 75

Lys Ala Asp Tyr Glu Lys His Lys val Tyr Ala Cys Glu val Thr
80 85 0

His Gln Gly Leu Ser Ser Pro val Thr Lys Ser Phe Asn Arg Gly
g5 100 105

Glu Cys

<210>
<211>
<212>
<213>

<220>
<223> Heavy

<400> 53
atgaaaaaga

33
741
DNA

tgctacaaac
tgaagaagcce
accttcacta
gctrgagtgg
ctgatgactt
acggcatatc
ttacigtgag
tcaccgtetc
ccctecteca
caaggactac
tgaccagcgg
tactcecctca
gacctacatc
agaaagttga
<210> 54
<211> 223
<212> PRT
<213>

<220>
<223>

<400> 54

chain domain of modified humanized anti-Factor b tab 238

atatcgecatt
gegracgetc
tggggectea
actatggaat
atgggatgga
caagggacgg
tgcagatcag
€9<gaggyggg
ctcagectee
agagcacctc
ttccccgaac
cgrgcacacc
gcagcgtggt
tgcaacgtga

gcccaaatct

Artificial sequence

tcttettgea
aggtccaget
gtgaaggttt
gaactgggtyg
ttaacaccta
tttgtcttet
cagcctcaag
gggttaataa
accaagggcec
tgggggcaca
cggrgacggt
ttcccggetg
gaccgtgeec
atcacaagcec

tgtgacaaaa

Artificial sequence

tctatgtteg
ggtgcaatct
cctgcaagge
cgccaagecce
cactggagag
ccttggacac
gctgaggaca
ctggggccaa
catcggtctt
gcggeeetgg
gtegtggaac
tcctacagtce
tccagcaget
cagcaacacce

ctcacacata

trtrrttctat
gggccrgagt
ttctggatac
ctggacaagg
acaacatatg
ctctgtcage
ctgeegtgta
gggaccctyg
cceeetgyea
gctgeetggt
tcaggegecc
ctcaggactc
tgggcaccca
aaggtggaca
a 741

50

100
150
200
250
300
350
400
450
500
550
600
650
700

Heavy chain domain of modified humanized anti-factor D Fab 238

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
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<220> <223> VL Kappa | consensus sequence Page 25 P4188R1W0_PCTSequenceListing.txt -
<400> 65 Asp lle Gin Met Thr Gin Ser Pro Ser Ser Leu Ser Ala Ser Val 151015 Gly Asp Arg Val Thr lle
Thr Cys Arg Ala Ser Gin Gly lle Ser 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 LewrFh8 3kl 6a /875 Spreseriliau@imn Bro Glu Asp Phe Ala Thr Tyr Tyr
Cys Gin Gin 808590 Tyr A8n Ser Tyr Pro Thr Phe’Gly Gin Gly Thr Lys ¥&I Glu lle 95100105

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 GTu 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 ATa 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 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 pPro Ala val Leu GlIn Ser Ser Gly Leu Tyr Ser Leu
170 175 180
Ser Ser val val Thr val Pro Ser Ser Ser ieu Gly Thr GIn Thr
185 190 195
Tyr IlTe Cys Asn val Asn His Lys Pro Ser Asn Thr Lys val Asp
200 205 210
Lys Lys val Glu Pro Lys %er Cys Asp Lys Thr His Thr
215 220
<210> 55
<211> 25
<212> PRT
<213> Artificial sequence
<220>
<223> FRI1-HC of heavy chain domain of modified humanized anti-Factor D Fab 238
<400> 55
Gln val Gin 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
20 25
<210> 56
<211> 14
<212> PRT
<213> Artificial sequence
<220>
<223> FR2-HC of heavy chain domain of modified humanized anti-ractor D Fab 238
<400> 56

Trp val Arg Gln A1g pro Gly Gln Gly Leg Glu Trp Met Gly
1
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Lys Arg <210> 66 <211> 109 <212> PRT <213> Atrtificial sequence <220> <223> VH7 subgroup VII
consensus sequence <400> 66 Gin Val Gin Leu Val Gin Ser Gly Ser Glu Leu Lys Lys Pro Gly 151015
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 A¢i8BPhiwd @ ied®entau asmd hir@er 657075 Val Ser Thr Ala Tyr
Leu g’-ﬁﬂ@ %zr Ser Leu Lys Ala Glu Asp 808590

<212> PRT
<213> Artificial sequence
<220> ) )
<223> FR3-HC of heavy chain domain of modified humanized anti-Ffactor D rFab 238
<400> 57
Arg Phe val pPhe Ser Leu Asp Thr Ser val Ser Thr Ala Tyr teu
1 5 15
Gln 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 Seg Ser
5 1
<210> 59
<211> 108
<212> PRT
<213> Artificial sequence
<220> ) )
<223> CH1 of heavy chain domain of modified humanized anti-Factor D Fab 238 to
238-1 '
<400> 59
Ala Ser Thr Lys Gly Pro Ser val Phe 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 pPhe Pro Glu Pro val Thr val Ser Trp Asn Ser Gly Ala
35 40 45
Leu Thr Ser Gly val His Thr Phe Pro Ala val Leu Gln 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 Gln Thr Tyr ITle 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
<Z212> DNA
<213> Artificial sequence
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Thr Ala Val Tyr Tyr Cys Ala Arg Trp Gly Gin Gly Thr Ser Leu 95100105 Thr Val Ser Ser <210> 67
<211> 37 <212> DNA <213> Artificial sequence <220> <223> Synthesized Oligonucleotide Primer for
pAEP1-283 VL <400> 67 P4188R1WO0_PCTSequencelisting.txt tttccctttg atatccaggt gacccagtct
ccatcct 37'<210> 68 <211> 42 <212> DNA <213> Atrtificial sequence <220> <223> Synthesized
Oligonucleotide Primer for pAEPIP2383¥Lwa4R0rs 68 titcectitgrgtacdetyge caaacgtgta cggcaaagaa tc 42
<2102,689,<211> 41 <212> DNA <213> Artificial sequence <220>

<223> tight chain domain of modified humanized anti-Factor D Fab 238-1

<400> 60
atgaagaaga

agctacaaac
tgtctgcatc
gatattgatg
taagctecty
ggttcagtgy
ctgcagecty
gccgtacacy
ctgcaccatc
ggaactgctt
caaagtacag
agagtgtcac
accctgacgce

cgaagtcacc

atattgegtt
gcgtatgetg
tgtaggagac
atgatatgaa
atctctggag
cagtggatct
aagatgttgc
tttggcecagy
tgtcttecatc
ctgttgtgtg
tggaaggtgg
agagcaggac
tgagcaaagce

catcagggcc

cctacttgee
atatccaggt
cgcgtcacca
ctggtatcag
gcaatactct
gggacagatt
aactrattac
gtaccaagygt
ttcececgecat
cctgetgaat
ataacgccct
agcaaggaca
agactacgag

tgagctegee

tctatgtttg
gacccagtct
tcacttgcat
cagaaaccag
tcgtcctggg
tcactctceac
tgtttgcaaa
ggagatcaaa
ctgatgagca
aacttctatc
ccaatcgggt
gcacctacag
aaacacaaag

cgtcacaaag

tocttttcetat
ccatccreec
taccagcact
ggaaagttcc
gtcccatcte
catcagcagce
gtgattcttt
cgaactgtog
gttgaaatct
ccagagaggce
aactcccagg
cctecageage
tctacgeety

agcttcaaca

50

100
150
200
250
300
350
400
450
500
550
600
650
700

ggggagagtg - ttaa 714
<210> 61

<211> 214

<212> PRT

<213> Artificial sequence

<220>

<223> Light chain domain of modified humanized anti-Factor D Fab 238-1

61
Ile

<400>
ASD
1

Gly

Ser val
15

val Thr GIn Ser Ala

5

Thr
20

Gin Ser Pro ser Ser lLeu

10

Thr
25

Asp Arg val Ile Thr Cys Ile Ser Thr Asp Ile Asp

30

Asp Asp Met Asn Trp GIn GIn val

35

Gly
50

Pro
40

TYr Lys Gly Lys Pro Lys

45

Leu Leu ITle Ser Gly Thr Leu val ser

60

Ile
75

Gin
20

Glu
105

Asn Arg Pro

35

Gly Pro

Phe ser Thr Phe Thr Thr

65

Arg Ser Gly Gly Ser Gly Asp Leu

70

Thr
85

Glin
160

Glin Pro Glu val Ala

80

Sar Ser Leu ASD Tyt Tyr Cys Leu

Pro Thr Phe Thr val

95

val
110

Ser Asp Ser Leu Tyr Gly Gly Lys

val Phe Phe

115

Ite Lys Arg Thr Ala Ala Pro Sser Pro Pro

120
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<223> Synthesized Oligonucleotide Primer for p238 <400> 69 tttgggtttc gtacgctcag gtccagctgg
tgcaatctgg g 41 <210> 70 <211> 47 <212> DNA <213> Avrtificial sequence <220> <223> Synthesized
Oligonucleotide Primer for p238 <400> 70 tttgggtttg ggcccttggt ggaggctgag gagacggtga ccagggt 47
<210> 71 <211> 41 <212> DNA <213> Artificial sequence <220> <223> Synthesized Oligonucleotide
Primer for p238-1 <400> 71 tttgggtit8 Aeqcrgaisey ggLigeaatctgg g 41 <210> 72 <211> 47
<212>BNAR2 §34 E\Trﬁfiél-% éé’(fuéﬁﬁe@izﬁﬁ‘“<?%§§yﬁ’tﬁﬁs‘@édC@ﬁgg%?cleotide Primer for p238-1

<400> 72 tttgggtttg ggcccttggt ggaggcetgag gagacggtga ccagggt 47 <210> 73 <211> 107 <212> PRT

<213>LArIAGIAl AEYRERCEW2P0s Arg Glu Ala Lys val Gln Trp Lys Vval
140 145 150

Glu
165

GIn Glu Ser val Thr
160

Asp Asn Ala Leu %ég Ser Gly Asn Ser

GIn Asp Ser Leu Ser Ser Thr lLeu Thr

Ley Ser
val Thr
Arg Gly

<210>
<211>
<212>
<213>

<220>
<223>

<400> 62
atgaaaaaga

62
741
DNA

tgctracaaac
tgaagaagece
accttcacta
gcttgagtag
ctgatgactt
acggcatatc
ttactgtgag
tcaccgtcrc
ccctcocteca
caaggactac
tgaccagcgg
tactccoctca
gacctacatc
agaaagttga
<210> 63
<211> 223
<212> PRT
<213>

<220>

<223> Heavy chain domain of modified humanized anti-ractor D Fab 238-1

185

Glu Cys

Ser Lys Asp Ser Thr Tyr
170
Lys Alta Asp Tyr Glu Lys

His GIn Gly Leu Ser Ser

Artificial sequence

175
His
190

Pro
205

atatcgcatt tcttcttgea tctatgtteg

gcgtacgety
tggagectca
actatggaat
atgggatgga
caagggacgg
tgcagatcag
€grgagyggy
ctcagectec
agagcaccic
ttcecccgaac
cgtgcacacce
gcagegtggt
tgcaacgtga

gcccaaatet

aagtccaget
gtgaaggrtt
gaactgggty
ttaacaccta
rrtgtcttct
cagcctcaag
gggttaataa
accaagggcece
tgggggcaca
cggtgacggt
tteceggetg
gaccgtgcec
atcacaagcc

tgtgacaaaa

Artificial sequence

ggtgcaatct
cctgcaaggce
cgccaagecce
cactggagag
ccttggacac
gcrgaggaca
ctggggcecaa
catcggtctt
gcggeectag
gtcgtggaac
tcctacagtc
tccageaget
cagcaacacc

ctcacacata
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Lys val Tyr Ala Cys

val Thr Lys Ser Phe

ttttttctat
gggcctgagt
ttctggatac
ctggacaagg
acaacatatg
ctetgtcage
ctgccgtgta
gggaccctgg
cccectggea
gctgcctyggt
tcaggegeoc
ctcaggactc
tgggcaccca
aaggtggaca
a 741

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



<223> Variable heavy chain composite of modified humanized anti-Factor D Fab clones <220> <221>
Xaa P4188R1WO0_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 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 Asp138R58Q AspsAsgpeXes. Xata dgptkyr Gin Gin Lys Pro Gly Lys val Pro

Lys SRR P BEF G QR T beu oo R Vel F1e B
1 5 i5

ATa 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 G1n 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 reu 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 GIn Ser Ser Gly Leu Tyr Ser Leu
170 175 180
Ser Ser val val Thr val pro Ser Ser Ser teu Gly Thr Gln Thr
185 190 195
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 seqguence
<220>
<223> FR1-HC of heavy chain domain of modified humanized anti-Factor D Fab 238-1
<400> 64
Glu val GIn Leu Va; GIn Ser Gly Pro 618 Leu Lys Lys Pro Gly
1 1 15

Ala Ser val Lys val Ser Cys Lys Ala Ser
20 25

<210> 65

<211> 107

<212> PRT

<213> aArtificial sequence

<220>
<223> VL Kappa I consensus sequence
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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 xaa Glu 95100105 lle Lys <210> 74 <211> 115 <212> PRT <213> Atrtificial sequence <220>
<223> V4riAble heavy chain composite of modified humanized Anti-Factor D Fab Clones <220>
<221> Xaa <222> 1 <223> unkndhks SRk BCTS «RROset 22t tngadxt

<400> 65
Asp Ile GIn Met Thr GIn Ser Pro Ser Ser Leu Ser Ala Ser val
1 5 10 15

Gly Asp Arg val Thr Ile Thr Cys Arg Ala Ser GIn Gly Ile Ser
20 25 30

ser Tyr Leu Ala Trp Tvr GIn GIn Lys Pro Gly Lys Ala Pro Lyg
35 40 4

Leu Leu Ile Tyr Ala Ala Ser Ser Leu Gln Ser 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 Phe Ala Thr Tyr Tyr Cys GIn Glin
80 85 90

Tyr Asn Ser Tyr Pro Thr Phe Gly GlIn Gly Thr Lys val Glu Ile
95 100 105

Lys Arg

<210> 66

<211> 109

<212> PRT

<213> Artificial sequence

<220>
<223> VH7 subgroup VII consensus sequence

<400> 66
Gln val GIn Leu val GIn Ser Gly Ser 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

Ser Tyr Ala Met Asn Trp val Arg Gin Ala Pro Gly GIn Gly Leu
35 40 45

Glu Trp Met Gly Trp Ile Asn Thr Asn Thr Gly Asn Pro Thr T%B
50 55

Ala GIn Gly Phe Thr 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 Ala Arg Trp Giy Gin Gly Thr Ser Leu
95 100 105

Thr val Ser Ser

<210> 67

<211> 37

<212> DNA

<213> artificial sequence

<220>
<223> Synthesized 0ligonucleotide Primer for pAEP1-283 VL

<400> 67
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<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 P4188R1WO0_PCTSeguenceListing.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 ARkLASPLUGPEebysnGly Yayi Bha wal Phe Ser Leu Asp Thr ser
6570755 SEF Hh A BIE CRiPERIPRSAGRY St SEFTETEyY Ala Glu Asp 808590

<210> 68

<211> 42

<212> DNA

<213> Artificial sequence

<220>
<223> Synthesized 0ligonucleotide Primer for pAEPI-238-vL

<400> 68
tttccctttg gtaccctggc caaacgtgta cggcaaagaa tc 42

<210> 69
<211> 41
<212> DNA
<213> Artificial sequence

<220> i . ) ]
<223> Synthesized 0ligonucleotide Primer for p238

<400> 69
tttgggtttc gtacgctcag gtccagetgg tgcaatctgg g 41

<210> 70

<Z11l> 47

<212> DNA

<213> Artificial sequence

<220>
<223> synthesized 0ligonucieotride Primer for p238

<400> 70
tttgggtttg ggccctiggt ggaggctgag gagacggtga ccagogt 47

<210> 71

<211> 41

<212> DNA

<213> Artificial sequence

<220>
<223> Synthesized Oligonucleotide Primer for p238-1

<400> 71
tttgggtrtc gtacgctgaa gtccagetgg tgeaatctgg g 41

<210> 72

<211> 47

<212> DNA

<213> aArtificial sequence

<220>
<223> synthesized 0ligonucleotide Primer for p238-1

<400> 72
tttgggttty ggcccttggt ggaggetgag gagacggiga ccagggt 47

<210> 73

<211> 107

<212> PRT

<213> Artificial sequence

<220>
<%23> variable heavy chain composite of modified humanized anti-Factor D Fab
clones

<220
<221> Xaa
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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

P4188R1WO_PCTSequencelisting. txt

<222> 33-34
<223> uUnknown amino acid
<220>
<221> Xaa
<222> 52
<223> Unknown amino acid
<220>
<221> Xaa
<222> 104
<223> unknown amino acid
<400> 73
Asp ITe 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 Xaa Xaa Trp Tyr Gin Gln 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 Sgr Gly ser Gly Thr A;S Phe Thr Leu Thr Ile
5 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 Xaa Glu
95 100 105

Iie Lys

<210> 74

<211> 115

<212> PRT

<213> Artificial sequence

<220> '
<%23> Variakele heavy chain composite of modified humanized Anti-Factor D Fab
Clones

<220>

<221> Xaa

<222> 1

<223> uUnknown 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
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

Tyr

Trp

Asp

ser

Ala

Gln

Gly Met
Met Gly
Asp Phe
Thr Ala
val Tyr

Gly Thr

Ash
35

Trp
50

Lys
65

TYF
80

TYyF
95

Leu
110

P4188RIWO_PCTSequencel.isting. txt

Trp val arg GlIn
Ile Asn Thr Tyr
Gly Arg pPhe val
Leu Gln Ile Ser
Cys Glu Arg Glu

val Thr val ser

Ala Pro Gly GIn Gly Leu
40 45

Thr Gly Glu Thr Thr Tyr
55 60

Phe Ser Leu Asp Thr Ser
70 75

Ser Leu Lys Ala Glu Asp

85 a0
Gly Gly val Xaa Xaa Trp
100 105
Ser
115

Page 29



