Humanized Anti-Factor D Antibodies And Uses Thereof Background of the
~ invention [0001]The complement system plays a central role in the

clearance of immune complexes and the immune response {Q.i '9 S
Wa%é%}fgé?sf‘oztﬂgign antigens, virus-infected cells and tumor cellgt.8 gjv%}\t{}eﬁ[nn

complement is also involved in pathological inflammation and in

autoitd o dised shetHierotore Dinhintilon diescdesl M seantbraréied
Ba%vatiomf tgﬁzc%mplemeﬁlt cascade could provide clinical benefit to

ﬁ ShIARIPELCR (ﬂgggggs and conditions. [0002]The complement
[EGtEm enciimpassagdmerdististeracizytiorcpatiaveys, iddsigrisrianae of
reassical 2 Iy Rarwaxs NsMiHalersidGlRA, foreign
irﬁr@%%%%?ﬁﬁegﬁﬁi%ﬁ%ﬁén@ P?actice;6 ed.SR.R.l Rich, IIR}/IOS Press; 1996,
aB6@:B9 1Y Thdntreteitat batnwdy Toa EdRiuRPHMa e SRIFR deriso
ifARRade, WhisRisynaimalbnRsivateshavthefermatine afauaen-andkagee,

complexes. The alternative pathway is a magnesium-dependent cascade
b b y g QPF;@ 8 coultd

IRDRIKIOTS A GRPERTIVEPHEBESIHEN 5 @ ARIATLRT P e Skl cascade
pRvseertibleswiaeas et ieelwalhpolysatcbasidesrof yeastiand.bacteria,
and certain bjopolymer materials). Activation of the complement pathway
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Hhero axis, activation of macrophages, neutrophils, platelets, mast cells

3aAcBemothelialassicalzaibuiay serriabimyraaosais N HRPASSEB iRARGACE
Jﬁ%ﬁ%ﬁ&%@ s @ iabbhsnesifis-seripg 9{%@@5&%&%@% gffn fiyationrhe

e alternative complement pathway. It cleaves factor B b to C3b,
afjeraithgatieVesisBITEAYRTE WHIBRSACRR £ L MpGRdREGH Hed by
daliesnaiveratirenieR S T ey esiasess saeiondlersay e a (suifabit tanget

for inhibition, since its plasma goncentration in Illgmarﬂs iS very |OWL§L8
OB R R ECISEE HORRFIE B thE FITHD ERBSIVE For SR S of
Aty aliennsitive complementtpatiwegyyéPdiesdivkoginalit. dctive fragments of

Wier-Eberhard. J. EXp. . : ; - N =Y/ ig et al.,
CRE g o RS 18s ot Rk OO0 TR o Aemcon of
neenipEmeaitaniticaniorekas Boba amishstratidied i etezioy acthdéamg
aﬁ%‘f&@.%ﬁ&éﬁé@%%ﬁ& ANIMAMLFRIS ABH AR G VIVALTIHGIRS, Bifielets,
systeniic lupus erythematosus and glomerulonephritis (Y. Wang et al.,
n%cqqua@.nxsiﬁm@l;@g@é?e\s@%gm%@ﬁa BUr4tOP SRR BEUe njury-
[Wang et al..2raer Nag Aaglly3pe dR98e8R: F96EEAS8 seatdivpulmanayn

bypass and hemodiajysis (CS. Rinder, J Olin. Invest., 1995; 96:
of BBl v Serente? c%tn‘ff%éaﬁ'%aa‘f%%pfaﬁf%fiié ?HG‘%'%(%%S et
gaheTaang plrNGBINBL1A NGO WL Re2schyocandianiafdction @iamative

H i .. J. | .1993; 150: 1055- Y IS f al.,
SHilelen DR e RS e T e
siwe s Plamial. cA965) PERrHALSHABY IS sty el tebpBaThyatidtidyss been
sﬁé Itf?%e(ﬁe%ﬂﬁﬂm%éqm-f&r AR ol 82414 %2104 4ckipRmbht

ion, other inflam atoQ/ conditions and autoimmune/immune compl
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paikeeddre besavpssly HebdWitathastasmplérieht Mafrat8AQvIfe: 1498
150ters dbigh B aaMarganvEnEdg Qlinidavesses?942240219P28),

including thermal injury, severe asthma, anaphylagtic shock, bowel
R bnmetion AR S B BOTRLETIRE Frale cirs aae
deyastheniaigmlis effem anoBoilife stiee | dvesstoinejtaiis)saindanimal
SjOgren's, syndrome. [0005]There | f i r ics in
TS Lo pTB S e e STar e e R e
gartibodizephthie pres¥aningeattionprotiasd. Hgacifaity &b SSie8aisefncs),
to meet this need. Summary of the Invention [0006]The present disclosure
relates generally to antibodies comprising the heavy and light ihain
variable domain sequences of murine antibody 166-32, which is an
antibody capable of inhibiting biologicél activities associated with Factor
D. For exarnple, at a concentration of 18 jig/m1 (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 Dot about 1.5:1), significant inhibition
Nnf the alternatinvie comnlement activvityy by the antibodyy fcan he nhearvvad



antibody comprising the variable domain sequence of SEQ ID NO: 5 and
the variable domain sequence in SEQ ID NO: 6. [0007d]According to a
fourth aspect, there is-provided a humanized anti-Factor D antibody
comprising the variable domain sequence of SEQ ID NO: 7 and the
variable domain sequence in SEQ ID NO: 8. [0007e]According to a fifth

aspect, there is provided a humanized anti-Factor D antibq%é:om%risipﬁg
ithenvasidbietomain eqgened o SEQRS KEPD &l thedrTabrPdomany

oSpense I SEQID oY A0, lopn7aceasdna don sidhaspeetheoods

HEPAHmAnz8 anti-Factor D antibody comprising the variable :
oG SEa)ence Tt BEGADING! 2R IRERANEIY dmam S8 YiRRtE n

SEQ,ID.NO: 007, Qri thrasgest, there widedia
T’ﬁﬁ@?nﬁ%%@%ﬁé%c%%ﬁﬁ%ﬁ r@%ﬁ%ﬁ gjgvgari{agble I‘grgz:hai::AM;:’;Ir e%Ari L@
ala CORAUD MRS e iRRhdet SEO ‘?ﬁﬁ@?ﬁ@,{é’ c ﬁ’ﬁ_@%aﬁ%g't%e '
@Qgg?ﬁgg;%@é&'ﬂgu (LR, AR08 2Anancn, GRR LI awiog tHa95; 268:

sequen EQ ID'NO: 18, 19 or 22. [0007h]Acgordin n eight
Hapts theradsg Hivierel 8 PRIASTSEY Hﬁfegi?gﬁ:ﬁg%??ﬂéqd%ﬁg\%ﬁg[}a

imyAllAle e ehai senmsiing 2GR dhavintaheseyyence bo SEQd
ID N'O:'13,‘23’ or 25; a CDR-H2 having the se uence fo%%%@/%& 14;
P S RN B G B S EEE B SRS T NG TSP 3G,
Cc{%%}émﬁ@ﬁﬁ g/mmthcaémm;‘cgha@is\/br@adeoEarpdly@@ptia@fest,
comprising the following aminoAacid se e;
RO AP R AT B SR D By Sock
o NIV TGRIEY AP DRGSR PAMBISLRTSY sTaviigIssitikissperosis, -

TAX4YYCX5REG GVNNWGOGTL VTYSS, : i X1
RGPS GPE R TC T ar U By X e oo X

sm%ccordin? Itiq a tenth aspectéghere is provided a polypeptide :
' prising_he folowing. ai GEhSRRERES ics in the field of complement-
[O(é(f:’gxmcgs §ﬁ§%§@g@?ﬁﬁrcﬁrsm DDDMNVVYQOKPGKXSPKLL
mXeRE@NTTsorders and the humanized antibodies of the present inventon provide
LRPGVPSRES )[gImggtl_tm@ﬁééaf’EDVATYYCLQSDSLPYTFGQ
h'%&?&%&'&?%@(sﬁ%%%gég& wherein X6 iS V or M; X7 IS M or A; Xs is P
Sormvat9 of Sreriivvedias S or G and X11 is A or T. [0007k]According to an
fo%@.a;;e”th aspgel, %ggﬁt i pigvided amohwpentigaceniprisienetersiiiche
aci Q

of ID NO: 6, 8, 10, or 12. [0007 i
Besiibes prly Selivn Lo P o R G A0 TN

WRARAUEREERHEES HBNEk 5f Mibiting biolagioanAvtreiegpesialemineénth

- aspect, there is provided a humanized aptipod risi 5
FagRipaptit 85aTefed SN il féé&ﬁﬁgg&oﬁﬂgem aﬁ’é’ﬁéét‘,

ndnerenis Prayides asnantibeay Hiagmeitas Defirtbd bloed molar ratio of anti-

000 GlAccording 1o & MS e AeRe k: g iRy AR Telatey

alternative complement activity by the antibody can be observed (see, e.g., US
Patent No. 6,956,107}

[0007] . The present invention also relates to humanized antibodies of
murine MAb 166-32. The invention includes the amino acid sequences of the
variable heavy and light chain of the antibodies and their coresponding nucleic

acid sequences. Another embodiment of the invention includes the CDR

sequences of these antibodies.

[0007a] According to a first aspect, there is provided a _\/arial:?le dor_nain of a
humanized antibady.comprising a heavy chain variable domain amino acid seque'nfgl
selected from the group consisting of: SEQ 1D NO: 6; SEQ ID NO: 8; SEQ ID NO: 10;

and SEQ D NO: 12.



encoding an antibody as defined above. [0007p]According to a sixteenth
aspect, there is provided an isolated nucleic acid encoding the polypeptide
as defined above. [0007q]According to a seventeenth aspect, there is
provided a vector comprising the nucleic acid as defined above.
[0007r]According to an eighteenth aspect, there is provided a cell line
{Oow‘@ﬂnpnsuwm@t@m@emmeﬁ&efq@wmfé@maﬁ@% AHEIEFth
humgspediatheselisproviciad a'es Hence
selegfieft Ein4hB GE0 (DGO PEIARLPH c&%’%@eﬁt%ﬁ% Qt ?hg’FeC%s! rovidedid

SEQHR D&k Bk the composition as defined above in the manufacture of a

(}O(}m dlcamg\nggpé %“Q%EQ %8@%&‘%@%‘?3%@@%%@[2@@ anti-Factor D

antlé{;g ?gw tﬂ GQr%EY%%Mé!Fﬁé&&%% dhererisprauided-a waableole
qng@@ @sdefineghalove wherein amino acid at position 104 of SEQ ID

NO 7 is a valine or a leucine. [0007v]According to a twenty second
[00CAspect, theresigipgaviddduttieas@tiothekrisakindgdehamanedced miiFaetsr D
antizesibesdyoosifragrmentishis dofat e aIbvE Q0B0T R Actsr iRy atakle
dome g YRNCE A3 PER, {hBKe i€ provided an antibody which competes with
mf-gw;g; ;er%gg%r 4 %% g 00029A e%?sz%% Gl axpest by
ant;bo fe
dorr@ or #416 and or an antlbo y comprising

vana domaln or HVR sequences of humanized anti-Factor D antibody
[00csigne #56dkbiding 258 xii4tpe{0aRFy]Acromting smarhueinty fitk-Bspech
antitbeyeisrpraing eckbasaitib ddy sih v binds ¢d SRS SBMEepitepd te naudhie
dorrafitibeiedG6+82E[DOD MEJAEZording to a twenty sixth aspect, there is

provided an antibody which binds to the same epltope as humanlzed

0003‘&1. Factd‘i‘%oémﬂ% %?dﬁ %ép%fil 65% 'Pade g SRR

@@5%9 L%p;t %lﬂ e se e%c ?or

CD )3 ,{l%o&l3 o?%kc% ﬁ! % aa Accordlng to'a twenty
sevent pect ere IS provide d a humanlzed antibody comprising a

[oodreavy chainvasiable seeghmazae: asistseqienigece roteshifomatieractor
D agliondy eansipinguaih S hek i) dNGn 608D NCDB:FH8E@VByN@: stQuamat of
SEGBEQUD N3, 2[DeI7DBIAZ derdiydgie seanenty efgiitk ASéet, ithearrdig
CDRyfb¥ihatha thersemizgacearitiidytURpHsM@ light chain variable domain
amino acid sequence selected from the group consisting of: SEQ ID NO:
[000B3ISEQ IDANDrIINGSE @ NDtNESPecia S ES@IPYiNRD: @ polypeptide comprising
the following amino acid sequence: QX;QLVQSGXE LKKPGASVKY SCKASGYTFT
SYGMNWVX,QA PGQGLEWMGW INTYTGETTYADDFKGRFVE SLDTSVSTAY
LQISSLKAED TAX,YYCX;REG GVNNWGQGTL VTVSS (SEQ 1D NO: 27),

wherein X, islorV; X,isPorS; X;is KorR; X,is T orV; and Xs is E or A.

[0007]] According to a tenth aspect, there is provided a polypeptide comprising
the following amino acid sequence:
DIQXsTQSPSSESX,SVGDRVTITCITSTDIDDDMNWY QQKPGKXPKLLIX;DGNT
LRPGVPSRFSX,,SGSGXDFTLTISSLQPEDVATYYCLQSDSLPYTFGQ GTKLEIK

(SEQ 1D NO: 26),

wherein Xs is Vor M; XsisMorA; XsisPorV, Xsis SorY; Xy is Sor Gand Xy is A or
T.

[0007k] According to an eleventh aspect, there is provided a polypeptide
comprising the amino acid sequence of SEQ 1D NO: 6, 8, 10, or 12.

[00071] According to a twelfth aspect, there is provided a polypeptide comprising
the amino acid sequence of SEQ ID NO: 5,7, 9, or 11.
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11 [0007cc]According to a twenty ninth aspect, there is provided a
humanized antibody comprising the polypeptide as defined above.
[0007ddIAccording to a thirtieth aspect, there is provided a humanized
anti-Factor D antibody having a variable light chain comprising a CDR-L1
having the sequence of SEQ ID NO: 16; a CDR-L2 having the sequence
of SEQ ID NO: 21 or 24, and a CDR-L3 -having the sequence of SE(% ID
(00008, 19oraZinOBOT BujAewsamRglotEeiRiitP FRYPEY Rl TRRRE S ribody
coptevirieda pelmapizedadtiftesictor®.antibody having a variable light chain
comprising a CDR-L1 having the sequence of SEQ ID NO: 16; a CDR-L2
g the N LY @i rendoand @ LRRibEhavingent
D%i%g uen%(iiccbgJ gé%%%é%é% 0%22 [OOO?ff]%ccordlng to a thlirf:[y
égﬁd a8 ect there is provided a humanized anti- Factor D antibody
having a variable heavy chain comprising a CDR-H1 havin
(OBTSEQ I O BBGIA el e IR P EE G TR G
entddiamerea@DRIHS: Walieg #ie'gequence of SEQ ID NO: 15 0or 20.
[0007gg]According to a thirty third aspect, there is provided a humanized
@iy Factor R aniiaady: bmdegtaaspabledeavyrotidinl conpriinracieic acid

en%l%g% hayIng,ihe Seduense-8hREQ ID NO: 13, 23 01 25; a CDR-H2
avmg the sequence of SEQ ID NO: 14; and a CDR-H3 having the

once e .AD NO: 20 1200¢hhIAcsoxding; a.a, thidy faurth, asBgElising

er IS proyi manlzed anti- Factor D antibody having (i) a variable

hﬁéﬁ?%ﬁ?‘@&% 3 EY5R-L1 having the sequence of SEQ ID NO: 16;
CDR-L2 h th G
Oﬁgvinoq és de?r:”g H%ée %?Bnﬂ?g I%i% 19 or Z%Jr ﬁé?e?ﬁ)gf %lgl[ggmivyg

Thain compnsmg a &%R H1 having the sequence of SEQ ID NO: 13, 23

[0®572P; @ CDR:bRiMpuinahihaseavenss0tBRQs VG d 4,@ntbesBOR-H3
coh@vifigythe SRGMRAGR abfl@dEpN0: 15 or 20. [0007iiJAccording to a thirty
fifth aspect, there is provided a humanized anti- Factor D antlbody having

[0))78 variablestighiirgzin b’m‘rﬂtblﬁ@éoé}@‘ﬁ”@f H&HHQC{HE AR of

cosB@IiDNOGed epreimtmviayhe seghatePaed it KR 21 or

COMEW%QP@@SdﬁHWﬁﬁthe sequence of SEQ ID NO: 19 or 22; and (i) a

b'e he ain compriging. 8 COR-FHL RAVing Jhe $544AR5E 8bmEof
o alg%; ‘Jﬂ 52 ?E}E% e S BT
%3 E& avmg the sequence of SEQ ID NO: 15 or 20.

[OOO?ll]Accordlng to a thirty sixth aspect, there is prowded a humanized
[0GDTH Factopfy@diigady: hasimgs@randarsabie h@¢rt3¢$nar ingthpd of
mﬁl@am’brhanlz@iMImtlEr&er@bgﬁfQﬂﬁ)awrig‘% R dgirrRd/ AR (Re

sequence of SEQ ID NO: 17,21 or 24, an%a CDR-L3 Vmgant[go v which

[0%&4Gence WSE@“BW@@V%?%@?EE% 5 5 VT ei eavy chain
e sequence of SEQ ID NO: 23 or 25; a

ooweiemf%faueﬁnﬂiﬁoﬁw.ﬁ%

R-H2 h VI e seq k4 ; havipg.
ol ol e R RS i et S

BB é&ﬂﬁﬁ& SLRdsIPryded & Um@eqwa@atbflﬁeﬁﬁeh:%@emmtor D
an @c\ﬁ gifhxvariable lighochaiaigomprising a CDR-L1 having the sequence
of SEQ ID NO: 16; a CDR-L2 having the sequence of SEQ ID NO: 17, 21

[0@n7gK¥, and ,aoccm:aagaawatvmgtwfétcequeﬁc@%ﬁse@@wnl@ﬂmcurwh
birgiado(if)essemeasiéone agy sl BBRBHSIRG 3CDR-H1 having the sequence

of SES ID”[%\)ICO0 13, 23 or 25:aC RaSH%Cn vmrg the se%i@e Ofb%EQNhICh

a mes g1 Seaten #m 250
@ a JACkor| mﬁi ?ﬁﬁ?ﬁ , B{%O@&Eatm%ﬁi-'@ videfLanariable
hu %FT%B‘ gamprisingzadnea\suelain variable

domain ammo aC|d sequence of SEQ ID NO: 8. [0007mm]According to a
[odtiey) ninth aspethdthesamisrovdecta asmpaab b etensairoeidad i mamnedd
anmm@mwpowmmwlcgimmmahbeﬂameruemama@rﬁlmerwee aeiscdrom
theSQ QD DONE31iTY [FOBRRATABES IR (B firticth>aspEeiiRet &prebladd NO:

12humanized antibody
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comprising a heavy chain variable domain amino acid sequence of SEQ
ID NO: 8. [000700]According to a forty first aspect, there is provided a

humanized antibody comprising a light chain variable domain amino acid
sequence of SEQ ID NO: 7. [0007pp]According to a forty second aspect,
there is provided a humaniTed anti- Factor D antibody having a variable

ain ¢ & Gl ngdheisequepericbSEQUIEENGI16;
a%?)t% cban Q@%@%&%ﬁt&ﬁ%ﬁ@at@mm 27dard @ CDReEShaTIIY

§r§§§lb‘§r‘%¥§ Q %@@@mm SEUDTHRPAGCSNE B Rrapdtie 1D NO:

11aspect there is provided a humanized anti- Factor D antibody having a
variable heavy chain comprising a CDR- H1 havin the sequence of
[ODNG: 13; ACDRIE2oHakiA rrrt,ﬂgé tsresﬁ beg 21%"8?1‘6“3’

8@@1‘@%@01&&%@1‘1“?@ B@tﬁ@%ﬁ of g%”z@e &+ 20. [0007rr]Accbrding to a

fort fourth aspect, there vided ntis FarionR-antbody.
a va 8B?éd tlrurpe% a%ec‘? ﬁ’r‘é@q@ Stglc[% %\g@'&@%mugﬂg@@?r
@\@%&hs@sqpeawm\&@r 15} NOQzAT z @mRa 3
§EGH@?@© OfeSEEHIRNO: 19; and a variable heavy
charn comprrsrng a CDR-H1 having the sequence of SEQ ID NO:; 13 a

[00DREH2 havingpthinsegadnte BESEEEd Kese BN é
Feistos BriEiee 0N BEQ «rws@'%@j %@WE%@%@@@% gﬁﬁt&g@gegq or

SRS &%ﬁ%%&%& e g sequence of
28 E’ﬁ [s) cco%hng o forty sixth aspect, there is provided a

polipeptide comprising the aming acid sqeRES.Ah R Nidiahized -
Ogégé% bo y %m aﬁﬁg b%% ﬁg‘gn ER EE SR @.?rsiérédflﬁhl@ﬂ%avmg the

SHIQ, posan ieRlyOfHive VRNeNe HiBOSEER 1D NO: 14;

3713%8@ éﬂﬁ@%@@@eﬂ@%ﬂ@@ﬂ lioessmrdvectors harboring the
antlbody sequences of the present invention. In one embodiment, the

[OYRHjon ln@ad@srmeﬂ@wmnMHragpanﬁthsrﬁ@@mrrﬁtﬁﬁeshaﬁwmzed ant-

Facionibsittinsiphive g enime (6609 ﬁen@rﬁsﬁacﬁr%@ﬁr%ﬁ %g
vaent@nﬂ%ﬁell;?é&ﬂﬁté&é@h%?narﬁ% %8?%8%%%% B
4hetitafBRtd? erpsoBRsAtS Wrtre isorders associated with
oxcessive Or unc ntr Qeqch, mal %Qﬁ@&t%@ﬂ?@ pHARY=NEIHER anized anti-
&Sior N F\ NS HePUHmMORaRs YRR Toperationgig the
%@ng@ewageeegéqemé@timgmmezt or 24,
mwe@@@h nésr % SNRIASBT SEQKE KemidrhagiBhauk(iBrushriniiay,
iéﬁwﬂcﬁi@:@wﬁﬁ e, bypdbolamitgsheckaimestiolab R Ha M 67 other 252
CEYeRiBLAkRINAdSehanie: Fopplament astivalw0basialsevieeihshoyuarcs of
sbe assasiatedveith inflammatory conditions such as severe burns,
endotoxemia, septic shock, adult respiratory distress syndrome,

[d@éﬁl@d|aIyerpamrdpigytaatﬁ@rﬁh%fé"ka%%@r@“%@l’fﬁﬁﬁ’“’ @é"de“? ﬁ‘z@réﬁﬂ S

Fmdéenghﬂde balingridraig S@Qéﬁ@bﬂiﬁ
pe Fgéfrn%t% L
%\9“%‘ "51"5@ @g‘éfgi%g e

@Htgﬁa@émmgm@ﬂﬁ@ @fuence of
ngf: gm@ s ghyt ematosus myasthenla gravis, rheumatoid arthritis,

Alzheimer's disease and multiple sclerosis. Complement activation is also
[o@ssgriated WishottansplantirgjectionsGern teraénrativestiohLimangsd ant-
memmwwmm@nnme@eaubhcaglagerrerarwar%ht having the
@tegaenem&ﬁedab@rdﬁeﬁ%ﬁ@henes iﬁee@ t o §17 21 or
2roeoq@]¢@srb§ m\fmrﬁs o te r@ il

6@ Smﬁ E%E%g o Sega-ﬁé e ; Lence of
Tﬁ@'@rﬁ igures 2A and 2B depict nuclerc acrd
sequence 0 ﬁw Aurine MAb 166-32 Variable Heavy Chain (Figure 2A)

and the Variable Light Chain (Figure 2B). [00012]Figure 3 depicts the
comparison of the light chains of the murine

e



MAb 166-32. [00013]Figure 4 depicts the comparison of the heavy chains
of the murine MAb 166-32. WO 2008/055206PCT/US2007/083172
[00014]Figure 5 depicts the amino acid sequences of the Variable Heavy
Chain and the Variable Light Chain for each humanized antibody clone
#56 #111, #250, and #416. [00015]Figure 6 depicts the hemolytic assay

for h/'-\jc: lze an I lﬂwd D& # 6 rg :rlsl:l?b{f%gg m%%lz%d anti-
i a@ ﬁ%@g 95 ﬁ&% %yeemr?fq the
@% 447 €200pand #4161 o
2 gmz lﬁtﬂw_% %ﬁéd Mﬁg@eheawé wmﬁe{@sug Hamewlrﬁ)) A0&Hable
hddigLER- QA (VaiaD Vhioansensusdramensiks)HRpict @xemplagy 2
CBbcdptongnianseqnsensefSitanieWorkl seguba Ce3 s bavirhetuseetience of
Siprailitingate instant invention with sequence identifiers as follows:
F| ure 8A-B) human VH subgroup | consensus framework minus Kabat
s (SEGEPIING 383, thlﬂmamhr% @%% F%’é?’%‘h@ FR{RRIG gRmain of
PQ%@?B ROk RIS T FEYIoHE RIBIBSBTY Aihsrriagce

| €onsensus framework minus Kabat CDRs (SEQ ID NO: 32),

obsmRAR VH subgraupdlcansansustamewark minysRxendstie domain of a

;dwm&aréa%%&?gm%ﬁgg ERNESH 33350 BN M SURH QYR ce of
seansensug framework minus Kabat CDRs (SEQ ID NO: 36), human VH

subgroup 1l consensus framework minus extended hypervariable regions
[00SEQ] ID N@sc37H8p; hlmiath ibpstibiioa s \ibedrdénsuaniramantioridy
commi&matﬁeawh@qse@bled%aisewmmﬁ SEALSTBRY IS -l IR blgehsus
framework minus extended hypentarlab ions ID NOs: 56-58),
A @%

d4 fibody
COHW%%W@H%E%S%V?@ dﬂ?‘ dgoesi‘( encf3 qt%l‘%ypervarl ereglr??ls

{oé% ID NQS: i DHRARMEh REEHRIO k2 LAmSWREE MUHIS KAPAY anti-

4FBERIPNRG 43h AR EMaRNtaceRBiY 2 HREVALRYAYS |

seqmw@ﬁlmezmoablﬁ seensy HERd hANQ§UddcAS) Srd (Figore DA -
ChRiahaVibdarpegubgeodSECOsE0sUS framework (SEQ ID NO: 47),
human VL kappa subgroup consensus framework (SEQ ID NO: 48),

- OG‘QImﬁn kap’b%@%tﬁﬁléfh@ﬁﬁbé’ﬂ@b?%ﬁrﬁ‘ﬁf@%@ E@éﬂi% lzr aﬁu

se : |ﬁSﬂ and a

%Erou Fﬁ?w %& 3%%lflcafe on are to be cénstrued with ordinary and typlcal

?;a‘nmg to th%{ag of ordgu rys |n thetat@e[%cr’é”f er ég%lr J%f'ze Sir,

L
i

rip b%rgg/ B A e, 45, de pegbelow.

éh@ﬁe SHBSTanHAY HdRRIGR é@rnerm@man B30 -

ﬁ%@@ib@%ﬁw Sefkenesnay ecms&tﬁdedvasawfbam@?@mhamnpnsmg

a c&x@ﬁﬁmaﬁdea&@%m&@é&qow 13 9590 Retliended dentity tertbe of
SEeiersncel polypeplie-stuentetiEredeencaithSESPBANtD athucleic acid
sequence may be construed as a sequence of nucleotides exhibiting at

[00@Zes] abouf859%iing Bovkbr [0hasped g sds @@Y&@fﬁélﬁ’ﬁ’ﬂy%‘)ﬂ‘?@
COW@Q&éB%EI@W@&%&G@%@éS%@&?hé term |dent|ty or "homology"

the g%;;é;;)éstr ean %?erggﬁvb tg Do re %?;é%% r%%‘pon J} Sing

sequence to w |c t IS compared after aligning the sequences and
introducing gaps, if necessary to achieve the maximum percent identity for

[0888Jentire saquerecendodinehconsitprisgratisdonse vativiesubstinstios

& eit X ey

c B oy Mook
and computer programs for the alignment are well known in the art.
Sequence identity may be measured using sequence analysis software.
[00021]The term "antibody" is used in the broadest sense, and specifically
covers monoclonal antibodies (including full length monoclonal
antibodies), polyclonal antibodies, and multispecific antibodies (e.g.,
bispecific antibodies). Antibodies (Abs) and immunoglobulins (Igs) are
glycoproteins having the same structurabdharacteristics. While antibodies
exhibit binding specificity to a specific target, immunoglobulins include
both antibodies and other antibody-like molecules which lack target
cnecificityy Natinze antihndiee and immiinoalohiiline ara 1icriallivy



which specifically binds to human Factor D in such a manner so as to
inhibit or substantially reduce complement activation [00023]The term
"variable" in the context of variable domain of antibodies, refers to the fact
that certain portions of the variable domains differ extensively in
sequence among antibodies and are used in the binding and specificity of
each particular antibody for its particular target. However, the variability is
not evenly distribut \Vak i faqdiess Hrissent
B G %ﬁpﬁge?e%?%%%@ia%*?%’?&?@?&%%&jrj?“%? kil g
S S

iregicns. (CDRs ealbodimenvintas RYBEIVARSBIEF YD 'Both in the
_ a';%%gé&}é%i%%ng?@ﬁg@ﬁ%\%_Sti“ﬂ{@ vadable, domains. The more highly

conserved porti variable domains are called the{glramg\é\fc%glés(eFR).
{88 lvariablenddreaindod instive HEaWESHY IGIFTERRIKS EAEK Comprise four

HERSETIONS(RIGEN RopdoPing adios et wetfigmiatioor compesiganbipr the
three CDRs, which form loops connecting, and in some ca eér@%gﬂ%{’a”
t

treptienfRERserdtinasiecitizd BHERMTEANR ThAlv Al held ©gether in
SEIRSBANON ALY RS B prgiens antiatith therQRRS! oominteeathbypass

hain, contribute to the formation of the target binding.si ibodi
oYS RabAEER RS ASBIPRAGHE BT o R o reven?

rAdereridres-isiclonmeassardingoadhismontragiichanamipb Bt residiide

numbering system of Kahat et al,, (S .0f i i
O[HAR AL, BEPRAR L gf’ﬁ?@ngﬁ néﬁ itﬁfgﬁﬁégl?ﬁ%gﬁgﬁﬁ%ﬁg 7),

usnlsmothenmise adicatiedti¢o 0B HIORS SR 0 BRSEFISHWith
"HVR", or "HV" when j o) i @ﬁﬁi@QQ)éd it
g o e R B B ol
retpictorglyidediey tobpmecieraralivly aiRiBOARY B5HpReCk e vere asthma,

- _hyperyariab ions. three. Al 2dd8) dbces in the VL
aﬂ.@%‘?ﬂ%}@Aéﬁgr%%%rég#%y%%%\@aecn%g%ﬁ?e lioﬁa deli rém;ti%ns are ip use and
et arePEn TR Kb OSAERI A SRR R Scverse
e o s
eHeBsaR AREH PRI AGHR el v £ NIGTER TS Of e, 0 2
sRatherdapMR AN SRothizstferdistad thamabedtwidithe

tructural | Chothia and Lesk J. .M ' 90 : Th
RIS L TBEIA S oS BOMMELA heceabet

SRR EILENgthismsniotistivops apieaee RSN BPOEHESRRGRPE With
AbM gntibody modeling so : : MRSV A RRIB RAIABEARS.
Oﬁﬁlﬁéﬁﬁﬁa&ﬁ %ﬁ'é‘f S (%%1(% %\%ﬁi@;ﬁ%%;%crystal striuctures. The§ 5
Bdefdbescinpaiceachtbithadg ¢/ pervariable regions are noted below. WO

G552 RETUSAOHORN A oaplaha Ao Gl Girtiatne
134 LR34 (76037 L30-1.36 L21 50-L56 L50-186 1 60:152
MA5-1855323Y sdebe7Hezyy 6hain{Figge 86) ! the Variadle LGt Lhain
(Figure 1B).

[00011] Figures 2A and 2B depict nucleic acid sequence of the Murine MAD
166-32 Variable Heavy Chain (Figure 2A) and the Variable Light Chain (Figure
2B}

{00012} Figure 3 depicts the comparison of the iight chains of the murine

MAD 166-32.
[00013] Figure 4 depicts the comparison of the heavy chains of the murine

MADb 166-32.



H1H31-H35B H26-H35B H26-H32 H30-H35B (Kabat Numbering)
H1H31-H35 H26-H35 H26-H32 H30-H35 (Chothia Numbering)
H2HSO-H65 HSO-H58 H53-H55 H47-H58 H3H95-H102 H95-H102

WiPantddebdd93-H101 [00025]Hypervariable regions may caompfisgoer/es3172
"extended hypervariable regions" as follows: 24-36 or 24-34 (L1), 46-56 or

(L2) and 89-97,(L3),in.the VL and. 635 H1), 50-65 5 (H2
78105 B3 B BRSO SR R TR S5 A8 Sy ey
(Tesiclaes dre Hanﬁiéeddﬁd@h@mqaoeeabétttenamz*sdmatfm@admﬁ tHeset 111,
Sgwlg%s# 8026]"Framew0rk" or "FR" residues are those variable

main residues
[60015] Figure 6 depicts the hemeolytic assay resulis for humanized antibody

Fab clone #56, #111, # 250, and #416.

[00016] Figure 7 depicts the inhibition of the alternative complement activity
by humanized antibody Fab clones #56, #111, # 250, and #416.

[00017] Figure 8A-B (variable heavy (VH) consensus frameworks) and
Figure SA-B (variable light (VL) consensus frarmneworks) depict exemplary
acceptor human consensus framework seguences that can be used in practicing
the instant invention with sequence identifiers as follows: (Figure 8A-B) human
VH subgroup | consensus framework minus Kabat CDRs (SEQ 1D NO: 28),
human VH subgroup | consensus framework minus extended hypervariable
regions (SEQ 1D NOs: 29-31), human VH subgroup Il consensus framework
minus Kabat CDRs (SEQ 1D NO: 32), human VH subgroup Il consensus
framework minus extended hypervariable regions (SEQ 1D NOs: 33-35), human
VH subgroup il consensus framework minus Kabat CDRs (SEQ ID NO: 36),
human VH subgroup lil consensus framework minus extended hypervariable
regions (SEQ ID NOs: 37-39), human VH subgroup VIl consensus framework
minus Kabat CDRs (SEQ 1D NO: 55), human VH subgroup VIl consensus
framework minus extended hypervariable regions (SEQ 1D NOs: 58-58), human
VH acceptor framework minus Kabat CDRs (SEQ ID NO: 40), human VH acceptor
framework minus extended hypervariable regiohs (SEQ ID NOs: 41-42), human
VH acceptor 2 framework minus Kabat CDRs (SEQ 1D NO: 43) and human VH
acceptor 2 framework minus extended hypervariable regions (SEQ ID NOs: 44-
46) and (Figure 9A-B) human VL kappa subgroup | consensus framework (SEQ
ID NO: 47), human VL kappa subgroup consensus framework (SEQ {D NO: 48),
human kappa subgroup 1l consensus framework (SEQ ID NO: 49) and human

kappa subgroup 1V consensus framework (SEQ D NO: 50).

Detailed Description of the Invention
Definitions
[00018] Terms used throughouti this application are to be construed with

ordinary and typical meaning to those of ordinary skill in the art. However,



other than the hypervariable region residues or CDR residues herein
defined. [00027]The term "variable domain residue numbering as in
Kabat" or "amino acid position numbering as in Kabat", and variations

viberpehsrelers to the numbering system used for heavy chaipcuaiahle ossi7:z
domains or light chain variable domains of the compilation of antibodies in

A e e s Sl S R S B B Rl By

défging ti®wumbering system, the actual linear amino acid sequence may

deRyyigin fewes.aradditional ami ft@%ﬁ@é@@%ﬂ%&&%wmmg@fmam

orinsertion into, a FR or CDR 0 variable domain. For example, a

PRlaey Rt afRBi BRINRATRNG) iRt /fe2a sindhednifisiaciihistg at least
7@%?@#30@@,%@@%%@?@359/5@&?}@%@Fd@ﬁi%}l%ﬁﬁeoﬁe!f@*@m%iBé%@ﬁtEde

residues (e.g. residues 82a, 82b, and 82c, etc according to Kabat) after

SPUARN Enal e F TS 83 S d AR P HE ARG BISRESITEY H’FaE}%E’”U@d as
a %}@@H@HB@@{@M?I %ﬁzm%ﬂgmgwai@ﬁnﬁ@ﬁ &sgiom gq)l;hpm;%gy of 97%

the sequence. of the antibody with a "standard" Kabat numbere
SRS 0 BD A SR TRASb G S5 295 156028 The Kabat
100 iering dysteamts "gaTeriylly oSechvlimyy tefentite tooasksriliimds the
R LB s i o
withiensisigitalahtetese BEd Ptslicarealin oitide InNpiopalansatiaes

aRfiieatin Beibendas M (A893LiITHS AR iIRHERRKAG, SYSiRRle ¢S ik

index™ is generally used when referring to a residue in an immunoglobulin
MR BHRRHCESh S8R SO e S IR STYGR AR TRP HREAARTELS ACAA
c@t%%amivéggfsug%@m&fhgcw?at @mm@f iéﬁ@%@ﬂ@@ydémi@.ishﬂﬂ@fh @Nn(?tedy

residues 216- EU_numberin the heavy chain). The "EU index as
TR PR o R RGO SH R P B IR R AR IR A ety
hbintgsg \statiedhoite anis edrapeits rmefegemoe Sdo tres mliggmemibanes wetherown in
variable domain of antibodi idye. i
e B U L S R RR 2k R B8 e
[Of@Hers in The comstamtlosidinsofsasttibdtrR ipedes rasisacandmbesigally

Vet FaH JUBREEARE BURE NHE SRS R RIS S HISS IURYISIANGbdies),
Application No. 60/640,323, Figurestor EU numbering). [00029]The term

PohRipioriyafHPRiat: F8RRUGIL BEItoAPAdIRR Ehgth AFRIRIIES 2gEReHES)-
T oame
include Fab, Fab', F(a and Fy fragments. .The phrase "functiona o
S HiEhe B dF o AN Bl BD A B L G AG R s aoe specif
tdipodinal acitvibi dircomehafe Witthaafutibtelfgghaadtizbdy aRtibekatiglenalecules
unctional fragment qr analpg.of an anti-human,Factor tihody. i
BB R o R G AR A RS B My
hetsstaimtaiBriredycenrdaomplerent HliGalomaixn aseehteredg of two
L [ToTs f at" wi i i r £s.t0 R
gy e ey NG e

haPhfdIPBEIRAIhS ¥PEiBRIBISRMaly Y récolmashtand inebeg SiteonHa HEGIBIRINS.
ESeRsists ehardinasr-of ans keavinand-enadightighainayvariablm demainifeh at
_tight, non-covalent association (VH -VL dimer). It is in this configuration
1312{P5ittee CDRs of each variable domain interact to define an target
[0oDRiNg Site A ubedcsuciate, GhithienViMaV EalitoeD Gotlbotiyély sthessix ERIRedy
onfer target bindin cificit the antibody. However, even a si
e A B et 7 A Lt L St R e R o
sifrstangetlyias the a@iﬁ@&me@é@gﬁi@iaﬂd bind target, "Single-chain Fv" or
50) a”t'bO%f'E@Hﬂ“%ﬁdag&Q“HH%R&%M&%%M@%%% 8Mantibodies,

antibody, wherein these domains are present in a single polypeptide ,
redpine enaslipatreraipeRibepadd %M@?'%@%Sﬁé’é%’%ﬁﬁ%@ﬁﬁ@éﬁww n
linker between the VH and VL domains which enables the sFy to form the
desired structure for target binding. [0Q030]The Fab fragment contains the
constant domain of the light chain and the first constant domain (CH1) of
the heavy chain. Fab' fragments differ from Fab fragments by the addition

of a few residues at the carboxyl terminus of the heavy chain CH1 domain
inchidina one or more cvetainece from the antibodyy hinoe reaion E(ah')



described herein can serve as a starting (parent) sequence for
diversification of the framework and/or hypervariable sequence(s). A
selected framework sequence to which a starting hypervariable sequence

walnkedsisgeferred to herein as an acceptor human frameweggks Wéhile e 72
acceptor human frameworks may be from, or derived from, a human

Simmuno lobulin gtoh[ V(I],. and/or VH re cijan%%h re%f% the gcc%ptpr. unlgan .
fFaAmeworks m. ne%%?orjﬁ%jrn e?f‘x‘?e%sf%oﬁﬁ, Ahuman ConSensus framework
p@édmdace rabedy:mamewﬁd@h é&@ﬁee‘rhodmméhamﬁab Higw & mirievalnly
o%ﬁtﬁuﬂ@&%ﬂ ﬁri!%t\ée{ﬂé&fg‘@&r%%’E}Fsa;ﬁfﬂaéﬁ?&&p¥9rs%ﬁ8&gﬁ'@8%fh?ee

e purposes herein is a framework comprising the amino aci

seefifeHeS oot PRrop M arapiéndricaaiived Teif s huRBR)fRUNTYGhESn
h&é@?@%&'ﬂe%ﬁ%a(ﬁvﬁ@%%%%&%’%ﬂﬁ@%ﬁﬁﬁﬂ@ﬁ@@%ﬂwm@iabie
r

amework "derived from" a human immunoglobulin framewark or hum

! an
JerRBRsU f ARTERBIK TSP RBRAF S 8RO eV BHARE SQEM el Iscenlled the
ftaerR0bro| FraY ToBtaim ahk:eXisting LN NG asidaaguancanangass each

Where pre-existing amin aciFI changes are present, pr feraﬁlil no more
LR S S LR AR 0P Y BPSG L8 R eRldihlA A g heeted
bgﬁhl"@ﬁ@@i@p[féﬂghﬁdmolnepmmmmméng” me:f\}‘rh-lsamemmdfwfmmrri@ part of,
ememok s enicshin soquence e e Y pman imgungelobn

amework sequence or human consensus framework sequence.

PepiliodtimErit iRV ecieae st iMahaaRiBa Brdheeriticainasaduerideute to
i@ 1BAmAidHIBIaRd BHARYIB LRSI REIUENCR BAUNEN  As used

consensus framework sequence. A "human consensus framework" is a
hRERHRWEFRARHIh el EYE1IS AR IR ESARTE RP BRI g AIRIAGCAEHNS 1o
tesidHe balselaatianiebd ivmasdmrrunagan sYEtomViT fasaewosk,

. Ily, t lecti fh i lobulin V VH
(SRR ERERR b T B Bb BB ORI P LR SHELL e 8h A
Bibi sstby rivigp 08&Eq uetisasoih arsidmhedipadsdn Kabat et at In one
[ VL, th i A in K t .
(TEen 005,y SN SR P0G S K08 81
redatsaioethét FRD0Gs Whe e i ag seprbl scdenivieddiath arkutvipervariable in
sléHU&ﬁ%%%%ﬁo?%%&@F??%‘ﬂ%é&'@%E@.h%‘@ﬁé‘réﬁ%m%@%%%‘%%‘?ise

that is selected based on its homol?iéto the donor framework sequence

SBYARGAHIGARES dBBION iR iRy dé: With VaviouicHtirmearTanehdid

| seqgengesimiBeseliestiamelhumandiamewatsseaarcas uandseless the
most homologous framework sequence as the acceptor, The acceptor
ifFRRS)

S GATRRPR AR m Ay D Ath P BIRBE YRS AaHH8

asefueades: avajlabied wammmlmmammqgommammmm: al.,

s%“Wgé‘cggi‘c}?%}%%‘%ﬁéa”f‘%%%&oeG%'é‘: %%Fé%%%r Qgrivet L9 s ervice,
sm?bgroup Iande/or\?Lkappa suBgroup ' consensus framework

NegignehtesitfoeDe8Hirdite Baibesiiadbi) theIimai frainewetkrteimgikzad to the

SRR AQIRISANAN A RBANICRBAY Mhaniedy May SANRYEeEaragwork

sequences from a template comprising a combination of VI-4.I b+ (VH7

(FRMN) dhe SabbimpparvPERBIfA (FIRRE BPEPRAOH A COMPIPARh REIpRythe
KaHst enily)-madchehiarswliahaini foionirend) alEQRRA Fhusxihie Widlecular's

acceptor human framework mayrcomprise Qne, two, three or all of the

AR A MEREIRS Sq(IeALR s PR LRBRHrSiRyrvariable regions are based

0R %1 @bV REGRRELKKPBASMKER KASH{asInotacids Tha 5 &R filDm each
blb): 27), wherein )[(1ris I,grqsvar_)éZ (i%PL%ér?%' FR2 comprising

WX RE’%%@EE (%%lno acids %d 01WSEQ ID NO: 27), wherein X3 is
K or ft FR3 comprising RFVFSLDTSVSTAYLQISSLKAEDTAX4YYCX5R
(amino acids 67-98 of SEQ ID NO: 27), wherein X4is T or V, X5is E or A;
FR4 comprising WGQGTLVTVSS (amino acids 105-115 of SEQ ID NO: 8
or amino acids 105-115 of SEQ ID NO: 27) [00040]Examples of VH
consensus frameworks include: human VH subgroup | consensus
framework minus Kabat CDRs (SEQ 1P NO: 28); human VH subgroup |
consensus framework minus extended hypervariable regions (SEQ ID
NOs: 29-31); human VH subgroup It consensus framework minus Kabat

CDRs (SEQ ID NO: 32); human VH subgroup Il consensus framework
miniic aviendead hyvnearvzariahle reaione (SEO 1D NODO e 22_-2EY hiiman \/H



one, two, three or all of the following framework sequences: FR1

comprising QVQLVQSGPELKKPGASVKVSCKAS (amino acids 1-25 of

SEQ ID NO: 8), FR2 comprising WVRQAPGQGLE (amino acids 36-46 of
vaEfohRMNG; 8), FR3 comprising PCT/US2007/083172

RFVFSLDTSVSTAYLQISSLKAEDTAVYYCER (amino acids 67- 98 of

SEQ ID RFVFS VSTAYLQISSLKAEDTAVYYCE (amino

R 0loe 67-b7 0 se 1D NGy, ol 2T o
-RFVFSLBTSVSTAYLQISSLKAEDTAVYY-€-(amino actds-67-96 of SEQ ID

0: 8), DTSVST. SSLKA YYCS (S&3 KA NO: 51), or

EFVFSLF%%%\% AYLQI% Lk%EDTAVE&CQ%é (SEQ ID NO%Z) FR4
LeomprisingWWSOGTLVTMSS-fédmino adid$165-115 of SEG-P NO: 8 or

i @mino acjgs; 405115 of S B NO: 27) gl00842] The {lzggagptor human

framework may comprlse one, two, three or all of the following framework

F%equencé@3 AR ompri’éﬁ% ﬁé@(6TO§§%‘§i@§X7SVé§W (amino
(r&ifds L A3efrpgQ ID NO: 26), wherein X6 IS V or M, X7 IS M or A; FR2

S RO GRS g faglaRe o N0

(@MWN%&@S@GXllDFTLTISSLQPEDVATYYC (amino acids 57-88

SEQ | 5,2B), wherei is S or is A or R4 comprising

GQGTE@%’%&SEQ %é%%%@ Whe"%.n 12is V o*rlfjr: e
HO0043]|ERE@MIESDf VL tisiiskiisids frantefiorkEihcluddiBarmidR VL kappa
subgroup | consensus framework (SEQ ID NO: 47); human VL kappa
subgroup Il consensus framework (SEQ ID NO: {é@ human VL kapp
Q‘Eﬂ?g%up |11 RUPREYASEE RSN K EYEO D NS ?@FH%@W'RB@W

Bbaégla@ rh!ileﬁ]esgﬁsge 8@2&93\@(&@5@5@ MNBoFHD (0PP444BDRE (L3) in the
em oaimen acc man rramew mprise
VR B 1G R L o s D e ol (55 the

VEIQK/H@&F?@&S&.S%MG BRMIEEG (@mintdackdsab@BORSBEKHRNG! 7)), supra
fFFéZ rr%p% @snegdeﬂrg\% PGKVPKLLIS (amino acids 35-49 of SEQ ID NO:
G7r) comprising SRFSGSGSGTDFTLTISSLOPEDVATYYC
[qa0ai0p acidsBargsrofiSBQ TR Nesid)eE REdbngsisig e G T FERdues
(ﬁ%? e Klf@@é%%{b%@ Bd\l@sﬁbe%f&%@ﬂéé(ﬁjés@é@ﬂ[aé\r‘f?ed
k

ile the acceptor may be identical in sequence to the human.
[GP&AEWor B Vel dQUREIA Sp Skt HRUTRRT A @R dh Kabat” or "amino

a&l&f%ﬂ@ﬁbﬂdrﬂwa@ammemm@ww{hér@p@e@ i5veation
contemplates that the acceptor sequence may comprlse re-exjstin

RS 0 VS B0 101 BAi0e e AURRIE SRR ot c B iz le
doraiman tt@wseumsﬂmwmrlg@@quammbﬁheseipreemuetmgs of Proteins of

substlt tlon ref al; lly four, t am no
r FeP Fy re?atl cﬁg] [?:' [—Pealf’(% %er\/lc’e %ona u eso

' ences on & hliman immunogliobulin sequence or
I-ieza!fti;\eﬁmea‘saimdwarK%emnmmﬂ%ﬁQ%ﬁ@WUﬁewN%tﬂ&ﬁ

am%4§é!ay§a5veﬂégmgeemmm of H&%neaé%%%@eexr@ésmndmg

Incorporated into the VL and/or VH acceptor human frameworks.

t%am% Pheyf |'ﬁé@fb@mdfécre§|Hﬁ?e@rééiﬁ%éﬁdhamef@biﬁéimeai o‘E@R
Sa iea(anethia bxﬂsb\r@%%.l@%pemu@é dhendlnasesiddess insert

d/or contact residues. Ogtlonal , the extended g/pervarlable region

r%%?d{?eézés%ﬁ%wg‘aﬁé) NRBRNRA Fesifeg L5 563 IPeLRy gesgipes
(I3 )c2@3es(BiR), 806200 4968 (dH2) @GN 13 0 R4y KRy diabyldatBR

residue 82. The Kabat numbering of residues may be determined for a given
antibody by alignment at regions of homology of the sequence of the antibody with

a “standard” Kabat numbered sequence.



[00047]In one aspect, the invention provides an antibody comprising at
least one, two, three, four, five or six HVRs selected from (a) an HVYR-H1
comprising the amino acid sequence selected from SEQ ID NO: 13 and

wobBRdR:NQ: 25; (b) an HVR-H2 comprising the amino acid seguence 037z
SEQ ID NO: 14 (c) an HVRH3 comprising the amino acid sequence

ed fro 0: 15 and SEQ ID NO; 20: (d) an HVR-L.1 .
B oing S0 A SRR RO R e S g o
rasminpnsuﬂ@thera&mimd(ao&jrsmwm@@éwcr@@ iffops SEQ7IDFN®G: Iiun} SN
NBH 0 mino
e e o S R B e o N S e S 1o
fmwrmowmmrﬂ@h@&sEéc{”wﬁ@ﬁ@%ﬁ%&%é@aﬁ%ﬁﬂﬁh&ﬂﬁmf
Héﬁﬂﬁo%tﬁ%@@'w ﬁdgaat ofies tWO, AhFeSe P s fveer sk BYRSdex is

selected from (a) an 1 comprlsmg an amino aC|d seggence having

ORRTEALY YB9E, OB, G55, ARSI SIS RS SRHAEEYY Chan
coesHanesyidantty tqr@wammmbae@b@e@uen@ea@@lmt@m e SEQYR NGion in

CQATTECE AU HERHS BB GU B0 SROE S QaVe2BRgE Y7,
n%%edn@p%iﬁeqnmmmltyﬂmedﬁHnmdem@rsé@hmhc@fﬁrSEQh@rN@due

SRR S9) BR Bab Lhh GRRY a0l o0k oF SN AL ane
retsAtGe e neaidifonETD Esichee sERRIEATRONNSE Qi MCSS T8 RaT residue

néﬁ& BNRRE: I{Q%étrhWBeHhﬁ H8iNg AR S5 I8 88AKSRG R rein,
having at |éast 90%, 91%, 92%, 93%, 94%, 95%, 96%, 97%, 98k or 99%

rﬂi@fﬁfé&?@é%&%ﬁﬁy%&aﬁ‘%ﬁﬁﬁfﬁ fiscrensinah comrEER) ptReslias Mesan

réggégeh%gﬂi@gl‘/iglﬁg R %U}ﬁ@r?@/@ﬁg%lf%ﬁ; k@\gmg@é lﬂﬁﬁf@@(@t&l%
%, 93%, 94% %, 979 or e identity to an
P R SRR B BLLEAGr A SRS S KR CERSTB RO, 21 andl

el N e %%%%&% SRR e
a@@@@@e@@@%@llwmutyr@%hi@@iﬁlmaaw‘lgb@m@rse@eaémfe@rﬁf%@@y
frgrkgﬂérﬁs%%d@%@ FAANA R0 RN f?ébﬂ{éﬁ%nefﬁ@‘&%%e%%cﬂﬁﬂai

R having an amino acid sequence having at least 90%, 91%, 92%,

fregumenin, 208190 T0aN PIDashos & SUvPeat SRv meHalA Ve RiRlogical
W'WW@SWEQ RsiAr delgtiengiselalive i dharplerentmesataneagment

but an antibod |5|qg that acid sequence retains.the a
LA RS0 LB BHEbITEREc (e (0 AN edor © n
siive bmsubstﬁanﬂobnemteﬁ sbdelatedyredacefive nompEquenice

R e N R N S

tdBWBab?¥ 288 G(HD'NOagmesEQAD NG 2RI STFQISDN 018 SE i ME:
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antibody comprising at least one, two, three, Tour, five or six Rs

raginseeadHSin Ghy ANPVRLPRCAANYSIRG BRE AaTheNaivasighisheemain in a
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invention provides an antibody comprising a heavy chaln variable domain
ard cRMiasnT SED @ hods, WEEID Ry eI osRay P 60 48 SR BN
12. In one aspect, the invention provides an antibody comprising a light
chain variable domain selected from SEQ ID NO: 5, SEQ ID NO: 7, SEQ
ID NO: 9 and SEQ ID NO: 11. In one gspect, the invention provides an
antibody comprising a heavy chain variable domain comprising SEQ ID
NO: 6. In one aspect, the invention provides an antibody comprising a

light chain variable domain comprising SEQ ID NO: 5. In one aspect, the
iNnvventionn nrovidecec an antihodyy comnricina 2 heawvww chain vvariahle domain



[00055]In one aspect, the invention provides antibodies that compete with

murine antibody 166-32 and/or humanized anti-Factor D antibody clone
#56, #111, #250 or #416, and/or an antibody comprising variable domain
W HdR seguences of humanized anti-Factor D antibody clop@y#8Betdsbi 2
#250 or #416. Antibodies that bind to the same epitope as murine

antibody 166-32 and/or humanized a ti- Fa or.D antibody clone #5
RYPEDUIEG o7t HETHTAI N LA BOMy SO R ook greptide
i¥Rseggences MHMMIMQMemwr®m3b6® shone #56) # desired
#Zg,[%,%r ng 6 ar als nprowded [00056]In one embodiment, the invention

rowdes AN BRE-FaciorD antibody wherein the monovalent affinity of the
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and heavy chain variable domain IDNO: 1
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antibody to FactorD (e.g., affinity of the antibody as a Fab fragment to
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antibody as an IgG to Factor D), comprlsmP consisting or consisting
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antibody wherein the affinity of the antibody in its monovalent form to
b (e.g., affinity of the antibody as a Fab fragment to Factor D) is

ob@aql}/l (1.0xH @rdeh Iﬂ:)ci)‘rfbﬁﬁ@feflﬁcﬁﬂﬂmﬁéﬁmeb@dm&ﬂb)tbﬁtm&@ie&oam
provi ides an anti- F or D antibody wherein the aff of the antib
U RORPRHE ALIBH B LR o e BRI LS U as
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IgG to Factor D) is 1.0 nM (1.0x109 M) or better. In another embodiment,
the invention provides an anti-Factor Q) antibody wherein the affinity of the
antibody in its its bivalent form to Factor D (e.g., affinity of the antibody as
an IgG to Factor D) is 0.5 nM (0.5x1M) or better. In another embodiment,

the invention provides an anti-Factor D antibody wherein the affinity of the
antibody, in ite ite hivvalant form to Eactor D (e A  affinityy of the antihody ac



antibody as a Fab fragment to Factor D) is about 0.19 nM (0.19x1eM). In

another embodiment, the invention provides an anti-Factor D antibody

wherein the affinity of the antibody in its bivalent form to Factor D (e.g.,
wfinityekihe antibody as a IgG to Factor ID) is about 0.08 NM/sa007083172

(0.08x10-9M). In another embodiment, the invention provides an

anti- Facfgr D antlbo% wherein the affinity of the antlbodéln its
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embodiment, the invention provides an anti-Factor D antibody wherein the
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embodiment, the invention provides an anti-Factor antibody wherein the
t%ﬁ?ﬁ?é?ﬂ?é”&ﬂtﬁj%ﬁﬁﬂ?ﬁf Bt I S RESHS (T %ﬁ? Ity bt ized
aatzﬁaﬂa@dy asa-aylg@aﬂq FactanRptbabimst 6. @mivh (Sotxd GRONM Yedidlies and
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monova ent form to acto Igy(e g., a n|ty of the H?Bo&y 2% '3
f@@@ﬁmﬁmﬁ‘ﬂ) Factor D) of about 3.7 nM (3.7x10-9M) +/- 2. In another
[Bepdiment an aaikE 3¢l ARG MRRRAYE %Btﬁff@H‘tyea'Hdtﬁ@avy to be

monovalent form to Factor D (e. %3) affinity of the antibody as a Fab
URRE I SRR K8 & deton D) 1 a8 @ HEPAIRS (S28XT0ROMS IS B NgRakeaportant to

r RIS dINgBhi G AMoAFIAMA %Q@@%m@%ﬁ@fv%ﬁmﬂﬁ!ﬁ&/dﬂﬂ%dy) when
monovalent form tQ Factor D% q{) affinity of the tlbod asakF

e Ay HRATYIFREOPBY B dBBTeR (%*YH ﬁ i %HBHEP'HB“OH of a

HadBodinpentais @Maupoai agﬁnnld:mdwamphaﬁlei :arcaffﬁiew{wpmsent of

lent form to he ant
o R B i 20 o BT Gt 1. D Shiag st
(1PBOEMSHT; dafters Stol RraniboBioNyl HATE am aﬁmghwwtsr ctal, .
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fragment to Factor D) of about 1.4 nM 14x10 OM) +1- 2 In ot er

W}%%Hﬁhe%@% G a@?o%‘?ah‘@b&ay%@y h‘a@@ B %ﬁhr{‘k?% fed 47:1352;

REERAvAeRE Nt raqiardd) (e gz: ebinityicd Hap aBtiBedy ascarfas. (1990),
fra%?ﬁ?nt to Factor D) of about 1.4 pM (1.4x10-12 M) +1-2. In another
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(0.19x10-9 M) +/- 2. In another embodiment, an anti-Factor D antibody

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

antibody as a IgG to Factor ID) is about 0.08 nM (0.08x10-9 M) +/- 2. In

another embodiment, an anti-Factor D antibody may have an affinity in its

monovalent form to Factor D (e.g., affinity of the antibody as a Fab
franment to Eactar D) ic abhniit 12 2 nM (12 v10-0MM) +/- 2 In annthar




[00071]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

m(g.g}{@,@%jﬂ;@otope labels or fluorescent labels) or, in the casg-@f@&Rug7/083172
enzymatic label, may catalyze chemical alteration of a substrate

compound or comﬁosmon which is detectable. [00072]As used herein .
the Sird pRAR O haane PRI RGIEB R PR toANPRITYHE BRRE58Y spmast the
epf@@abtaweﬂkanmh@dberear@(ﬂmﬁﬂm@f{sequ aimeompass&tdomain

herein incl t 0 efor rt ntirel ntroIIed

%%lf"gngcfgssl;WJ f/s(fa%sc ari esg(g é%ﬁgagggéfsga yacr ?Z?&%géh Hman
frpmwtyrbmegspolwmymmmhan@mmMébe|hwewausxeérﬁbtﬂom)ehﬁns et al.,

df?ﬁ&ﬂﬂ@@%ﬂ I@fg%og% ke Solid phase chmﬂ%g@ow%m?

e;inothersitisa pUI’IfIC&tIOI’] column (e.g. an a |n|ty
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sANEREBANSFRRMAL N Qs BOS T aHfelila s (U3 TRPIedrericells

for cloning or expressing the DNA in the vectors herein are prokaryotic,

claifst, dPRiGRBIESIARRIBAES BRY. BLHEHI P SRUF B U RIEHHi B BURN S
ah”t(ﬂld@%@{ﬁha@éﬁmﬁeqa@te ﬁzed &@_@ngslmmmmﬁéf@%%xmh@ et al.,

nterobacteri olt, Enterobacter, Erwinia, Klebsiella, Proteus,
M Fggaé%g?(@rﬁghlgella as well as Bacilli, Pseudomonas, and
[(Baptomycésr @renmrefearedriinoaicgloningdmast i©E. @olE2YAeNTEEC

I r.s I | 7

o N R R RS b T s SR G A o
trr&floswat K/@ mataéhmmﬁvm«mh@ SEEDETYR(ER QTGRS DiaPgUtes
S@é%@ﬁ}f@tt% MiGEARE ST HMeRIoUS Bt R8st _teiSWERRIGd to herein

cloning or expressmn hosts for antlbod%é encoding vectors.

A 4B ARGIRI B pRNSRIRR theViitist 6@%&%@@@%&%@%&&8 may be
fr@HkaNQEW@QﬁirHHW@W@@@ﬁWHMWM@ MenbeRatishor-oegsas
ecies, and strajns, are co mon allabl and useful herelnf suchj7
CoE re R S e N T
chiegrospoiacasss aagliiaeemcusiiUngnsuchiastegs, deumrdsparastrated to
Penicillium, Tol Iadlum S I uch.a
h%%ed rRmrlngaeer[rO(yﬁ%f %nﬁgo@[ 5 (?"Igrl]#ogré?i t gﬁe%ﬁes%bongc% y%g@ ated
framﬂowlesfrarré"zeeivw@ﬁ&smwm@mﬁ@ﬂwaﬁism@w prighf disadnaing acid

sSigReeWrar¥Aatic opll GRS AL RRIE rahethes HaTver R RIgH Alin

invertebrate culture. Examples of invertebrate cells include plant and
frReenaEkiIgr [RERGW A ERBPEEEHACIBE\PYCA-55 (208 NNdrat al.,

frﬁﬁ@wm@agmwwsnﬁgtmmmmaé%&i;ﬁﬁgﬂgw&k%ﬁam
ublishing 1986); Mseda et al., Na re 315, 592- 594é($,985 Num rous

SRIISUR ATRTAHR S ARV ARl SR 80%?8%%6’?%‘21%% MfESe 8{ ol
m;glIsdrmmkmat&:suﬂhga@rﬁpommﬁea’ecﬂuagqmodar(gaserwraafbe@e@emstmg
o A0 e Ao SeL A SO BIRIAIIAN 4 or

eeni vari viral strains for trans ion are
leavaialBler éegs, threietsimdaamaforatshraphgasatiferpieadP \irandahe
en%gbélr%%ﬁfntﬂEWB&B}BF'%R\\éHW&N'@mWigesé‘éﬁgr%% tBene

virus herein according to the present invention, particularly for transfection

Vb 13S0 T g R (ERTRE WASKSS RIS S R BT RFRREBP UB fiG e work

sEQIBNBELASY cPRYBPBBJRAEMIAh 0MalR capdiohasse AaG alserbes iilizack! in
as hosts. [00076]Vertebrate cells, andg %pggatlo%of vertebrate cells, in
©84LtA

SeaEreqiedie KhitEARa S BLER BHRERALIEISE Ploatien
césiskner SAeademiciPregsckrasetaind Ratterswerads. (28EyoEkRdsples of
fré%e(rar\gflolme g%)lraenigér%stg? &7“?]65 %rpﬂ%n# 5@%‘?’%?%@%‘0{5&%}@&&% ina
y Celfd! amster ovar
s@en@pmammﬁmmuaa@@wln Prow. W*éﬂr%@‘dﬂ&%@@m?% Ageperally,
(1980)); mouse sertoli cells; human cervical carcinoma cells (HELA);
canine kidney cells; human lung cells; puman liver cells; mouse mammary
tumor; and NSO cells. WO 2008/0551206PCT/U52007/083172
[00077]Host cells are transformed with the above-described vectors for

antibody production and cultured in conventional nutrient media modified
Aac annronriate for indiricina nromotare celectinA trancefarmante nr



using, for example, hydroxylapatite chromatography, gel elecrophoresis,
dialysis, and affinity chromatography, with affinity chromatography being
the preferred purification technique. The suitability of protein A as an

wlbniblgard depends on the species and isotype of any intrareglobutin:
Fc domain that is present in the antibody variant. Protein A can be used to

purify antibodijes that are based on huyman 1,19G2 or lgG4 h
BBk R Pl R0 A T AT ) oG Fas T Raoue
ofresosnimeidedifareallsTause i@mW@éyarﬁblgfsu hgrqan @@@@ugsétfaﬁ, .
FURO.. 5, 1267:1575,(1536). The s (aeh he A gapdds

a CHQ is mosPo ten agarose, but other matrices are available.
sutechanicaihestabli iabided stch asesrtemeingotegidgs o, the subgroup

is%%y%;Mﬁqﬁgié/imygagg&zgpgﬁallow for faster flow rates and shorter

processing times than can be achieved with agarose. Where the anti,bO(CJI)}qe

[0PQREht compiiass He FEraBIRRIR SRTe BAKSHchR YRR TRAITES RIS DY!In.

mBakelidHliPshErg oM dn usshdderpustication 1Qtherseebrigueséaron its
protein puritication such as fractionation gn an. ion-exchange Cg‘gjﬂr’Pn\NOi’k
hQRiRRY P HLfioh REUISL PRILET %’é%ﬁ%ﬂ%ﬁ AP OR'SHHER,
sEhrensatograpbyas hepain fRERMARGSEIM isronTatodestiby ohraman
anion or cation exchange resi h i '
TGS S S PREE L o R AR lonce os
thal s eEitabErdepereditng bartiae fabedgrsariante Benaroleiggd from

h&wg?%lﬁﬁ%%iyiggﬁ@@ﬁg’@mQ%ys%vgif‘a%ﬁ@w?@@bﬁeedm%%%s.

comprising the y variant of interest and contaminants may be

[06@Bjécted tdWRIHYRIBRRvbIUMBRAIBCERISTTAIBEYHS DSk aHe from,

ofhdinr byiies apa pbhiwseen ahe:2/b-dadpprefgehynestarsaadiat low
salt concentrations (e.g., from about 0- 0.25M salt). PHARMACEUTICAL

fraRYRCL SRS [00082] Therapeutic formulations of the polypeptide or

[cB0tippdy may becnsersseriontstaelgenaslyephiized: fiemmistarsedrior
o P AR B e e Rs e sk hRecom

é cep carriers, excipients or

a stabiizer Stypicaiyeampboyeid ahahe B Al bf iith fareiteraretJH4d for VH
"excipients"), [For example, bufferi Stahilizing aggnige for VL chain

C?J%‘sg{%ﬂr\?e}j‘s), ?Q&ﬁ%iﬁer%ﬂ%ﬁé%rﬁc% g‘egtsegg%emtg, égr@cr)%% ants and other

(igsoedaneous additives. (See Remington's Pharmaceutical Sciences,

[ojo%%?ediﬂonrﬁu%% - 41980) MQ%QN&%W%%F%&%F@Q%F%}%@

recipients at the dosages and concentrations employed. [00083]Buffering
tagestsHend teerfrlintdiotie PRNAMNESRHTTE Wi BiHSs
aphysiolegient ganditionashhey Stk AL farably BERSENIZE 60BEEMIBNIND: 27),

ranging from about 2 mM to about 50 mM. Suitabl ffel s for
R R e S N
adiad seltsdthembsucias zityatehbuffers;(s. ¢ omBndsadioomprising

itrate-disodi itrate. mixgyre,. citri id<trisodium citr ' It}
e R S e S S L e BB ek o
Nepi@-onbeadiur sitamateXaistirer suctinie cariRPEB Y Mfrohidd VSS
(a(”rH%ﬂH I e RUCRIRIC 750 AR IHTARYCS IDALR M WERICI0- 1a3Tsf S BUfTRINO:

e.g., tartaric acid-sodium tartrate mixture, tartaric acid-potassium tartrate
2hjixture, tartaric acid-sodium hydroxide mixture, etc.), fumarate buffers

[dSfumarie,agithinoBpseriensinaattemixidres gielidumarate buffers
(e.g., fumaric acid-monosodium fumarate mixture, f IC aci %{ od] _
D8 i onds6iin RSB Ao ),
uconate buffers (e.g., gluconic acid-sodium glyconate mixture, gl ic
SRV R CHBOAE AR BN SOD GRa s e ese
ragisiur ¢SEI0. ) oxalate Buifter (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, lgctic acid-potassium lactate
mixture, etc.) and acetate buffers (e.g., acetic acid-sodium acetate
mixture, acetic acid-sodium hydroxide mixture, etc.). Additionally, there

may be mentioned phosphate buffers, histidine buffers and trimethylamine
calte ecr1irh ace Trie TOONLATIPracarvvativvee mav he added to retard microhial



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 matrj '
“(J:(grghgﬁgéﬂ%%s. [00090]The amount of therapeutic polypeptidg;ij antibody or -
fragment thereof which will be effective in the treatment of a particular
haleRIY b WeBTaid A GAN sparid GBI ITHEUSS o e Soiis GreBrfitdn:
) ’d can be determined by standard clinical techniques. Where possible, it
is desirable to determine the dose-response curve and theﬁharmaceutical

heBAPOSHiGHE Bt ARSI YR A G AR e R TR RHET AR el
rgysiemSpapImoNesting-wefumans. [00091]In a preferred embodiment, an

luti f [ I ' ib
oty AP T BERR £ oy o ge o

3ahout 0.5 pg to about 50 pg per kilogram of body weight, or more
referably. from.aRayt RRKLogRm ey Weiohtap
h%ﬁ%%{%@ggﬁ iliﬁéana%’é%gﬁb i%&%%%ousngdmir%ra%y\gnay vzratarye
région®iSEQ Mbth: td/dafly depending on a number of clinical factors,
ninclygiog, %%Yr%%QW‘%%%,%@H§§¥$¥§%%9@%§%@@Q6§@@9h@@§%@ ID NO:
sensitivity to the therapeutic agent. USES FOR THE HUMANIZED
SRNTIBODY [00093]The humanized antibodies of the present invention are
huseddlinoiaenasiis AasyscdisfrariRetinr Y essioaal pjosgeiraible
interest in gfecific cells, tissues, or serum. For diagnostic applications, the
"eHEBS A vttt i IE}% jill be labeled with a detectable moiety.
hiNtme vdssehgisafemailatdenileshtagaes ik g (BROYInGI @ change in
fluorescence are described above, T luminese substratec~ i
e B o ST CReT o B el i oEa
Night dhith)can be measured (using a chemiluminometer, for example) or

rdanates ey eg}stmﬁ%ﬂﬁs%ﬁamﬁ%n@&a@s@m?sQbemm@adgﬁ%els

include luciferases (e.g., firefly luciferase and bacterial luciferase;
hpatam{f*h?m?pt%é fiRmenss Binuh pofspResEBRRE@IRRIS, Treies (SEQ 1D
nisbygliogenase, urease, peroxidase such as horseradish peroxidase

HRPO), alkaline phosphatase, .beta.- alactosij%‘se, ﬁl coamylase, .

e, sdeane HERBAIASES (85 SRR Btdd JARSe Shases
card glocosedap isphatefdahyidp renase)rhetenoeyctis:oxidases (such
uricase and [ [ ! i [OX|
R R BT S sh S BB S ol sEQ
fihigCs@livan et al., Methods for the Preparation of Enzyme-Antibody
: . ) A . (Ed.
T f§‘é%“?*$%‘?5§%‘%\%§3§§ﬁ@%??@%§£ oo o lee
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aARiBogyeientca e aehigvee. [PPP95]In another embodiment of the

invention, the antibody variant need not be IaEeIed, and the presence
[@OAf can BE €It AERP KRG L1AB B SHRE RAN RABiISE IS HYO: three or
santihndyolrriant (RPR96Theanibadies of the present invention may be
employed in any known assay method, such as competitive binding

assays, direct and indirect sandwich assays, and immunoprecipitation
assays. Zola, Monoclonal Antibodies: ¥ Manual of Techniques, pp.

147-158 (CRC Press, Inc. 1987). [00097]Competitive binding assays rely

on the ability of a labeled standard to compete with the test sample for
hindina with a limited amoiint of antibody vvariant The amoiint of taraet in



Generally, the antibody variant is labeled with a radionucleotide (such as
.Sup.111 In, .sup.99 Tc, .sup.14 C, .sup.131 1, .sup.3 H, .sup.32 P or
.sup.35 S) so that the tumor can be localized using immunoscintiography.

wodS¥ample, a high affinity anti-19E antibody of the presenpinvesiinnRay:
be used to detect the amount of IgE present in, e.g., the lungs of an

_asthmatic patient. [000101]The antibody of resent inventi a
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Particularly, the reagents may be provided as dry powders, usually
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N@ammal. [000103]The antibody or polypeptide is administered by any
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F RIneunosipnesSsiPS RESIB RS GlialelidmbadRinisvaT oY P aenterakids 57-

aggimﬁcwge ;tramuscular, intravenous, intraarterial, intraperitoneal,
r cUtaneous administration. In addition, the antibody variant is

F BuitediyratisingnisteesaTis) plfsta infosisnids S cUlrBf Wil dEChhd H&ses of
F@&éﬁi@?@kvgﬁﬂtif@?%[y the dosing is given by injections, most

preferably intravenous or subcutaneous injections, depending in part on

[GRRéHer the\WaHARRGBERPIUREY SteciiRHica| b 62 BYRESE PRGN

fraflEsRImarkAiseasrABe apnsaniiale:desaasyoh thenaatipaehuabglobulin or
polypeptide will depend on the type of disease to be treated, E%e ﬁ,]e\{%:?
A T E5LF9B RS AR EO i R AT 556 A GRS e IO

afeeptevestiverartherapentinipanpesesispinreymusthecaby, tisétpatiestslative to
clinical history and response to the antib t I '
GRS D OO LA G Sa e i el auence.
Tdismapes-abisting. Subsfikegitnd Berngtker ¢bly . MONITEY wiy/REY BTniiegy igo or
oR8 MR C%d’}&' QRIS 4052059 BRI AHOR I e RANERS gBElRFSetRfence
example, by one or more separate administrations, or by continuous
OfrffaBRSHISN T FiER Halk TR EIEight range from about 1 mg/kg to 100
mg/kg or more, depending on the factors mentioned above. For repeated
administrations over several days or longer, depending on the condition,
the treatment is sustained until a desired suppression of disease
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.
[000106]The antibody compositions may be formulated, dosed and
administered in a manner consistent with good medical practice. Factors
for consideration in this context includ&the particular disorder being
treated, the particular mammal being treated, the clinical condition of the
individual patient, the cause of the disorder, the site of delivery of the

agent, the method of administration, the scheduling of administration, and
nthear factore known t0o medical nractitionere The "tharanariticallyy effactivie



antibody germline sequences available in the public databases. Several
criteria were used when deciding on a template as described in step 1
above, including overall length, similar CDR position within the framework,
overall homology, size of the CDR, etc. All of these criteria tgdl@ 9&@}&5572

%‘?&W &84 esult for choosing the optimal human template as s)ﬁ%(%wn) in
the sequence alignment between 166-32 MADb heav%/@and light chain

[EEidnces A ehersdie cEgOR R RSRPIAR ReheRtEs Adhedars
s B andHHO LI MR this GRsepMeFe Mhan eaadume frRmewsrble,

template was used to design this antibody. The human template chosen
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ssay was used for primary screening for the binding of Fab to Factor D.
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[000118]Single-Point ELISA assay was used for the secondary screening.

Immulon Il plates were coated with goat anti-human Fab (1:12,000,
50ul/well) over night at RT. The next E]%y the plates were washed 4x with
a plate washer. Blocking buffer was added at a volume of100ul per well

and plates incubated for 1hr at RT. The plates were then washed 4x.
TNON1101Eacrh Eabh to he ecrreenead wae added at a volitme of BOi111 nar



Factor D were sequenced (see Table 1). Among these, position 2 (100%
human) and 49(100% mouse) in the light chain, and position 93 (100%
mouse) in the heavy chain are highly conserved indicating that they are

M%&gﬁpti&mamtammg antibody binding ability. Table 1. A &%&7/9 3172
sequence analysis of humanized clones from the humanlzatlon I ary

241343496469 VH 29 3893r97 MouseT VMP SSA V
98% seguence identity to an amino acid sequence selected from \JEQ I3 NG: 18,

SEQ D NG: 22 and SEQ 1D NO: 24. In some embodiments, an HVR having 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, inseried, or
deleted in the reference sequence selected from the group consisting of SEQ 1D
NO: 13, SEQ ID NO: 25, SEQ ID NO: 14, SEQ ID NG: 15, SEQ 1D NO: 20, SEQ
1D NO: 16, SEQ 1D NO: 17, SEQ ID NO; 21, SEQ 1D NOG: 23, SEQ 1D NO: 18,
SEQ ID NO: 22 and SEQ 1D NO: 24. In some embodiments, the invention
provides an antibody comprising at least one, two, three, four, five or six HVRs
selected from (a) an HVR-H1 comprising the amino acid sequence selected from
SEQ ID NO: 13 and SEQ ID NO: 25; (b) an HVR-HZ comprising the amino acid
sequence of SEQ ID NO: 14; (¢) an HVR-H3 comprising the amino acid sequence
selected from SEQ 1D NO: 15 and SEQ ID NG: 20; (d) an HVR-L1 comprising the
amino acid sequence of SEQ ID NO: 18; (e) an HVR-L2 comprising the amino
acid sequence selected from SEQ 1D NO: 17, SEQ 1D NO; 21 and SEQ 1D NO:
23; and (f) an HVR-L3 comprising the amino acid sequence selected from SEQ 1D
NO: 18, SEQ ID NO: 22 and SEQ ID NO: 24.

[00049] in one aspect, the invention provides an antibody comprising a
heavy chain variable domain selected from SEQ (D NO: 6, SEQ ID NO: 8, SEQ ID
NO: 10, SEQ ID NO: 12. In one aspect, the invention provides an antibody
comprising a light chain variable domain selected from SEQ 1D NO: 5, SEQ 1D
NO: 7, SEQ ID NO: 9 and SEQ ID NO: 11. In one aspect, the invention provides
an antibody comprising a heavy chain variable domain comprising SEQ 1D NO: 6.
in one aspect, the invention provides an antibody comprising a light chain variable
domain comprising SEQ ID NO: 5. In one aspect, the invention provides an
antibody comprising a heavy chain variable domain comprising SEQ 1D NO: 6 and
a light chain variable domain comprising SEQ 1D NO: 5. In one aspect, the
invention provides an antibody comprising a heavy chain variable domain
comprising SEQ 1D NO: 8. In one aspect, the invention provides an antibody
comprising a light chain variabie domain comprising SEQ 1D NO: 7. In one
aspect, the invention provides an antibody comprising a heavy chain variable
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domain comprising SEQ 1D NO: 8 and a light chain variable domain comprising
SEQ 1D NO: 7. In one aspect, the invention provides an antibody comprising a
heavy chain variable domain comprising SEQ ID NO: 10. In one aspect, the
invention provides an antibody comprising a light chain variable domain
comprising SEQ ID NO: 9. in one aspect, the invention provides an antibody
comprising a heavy chain variable domain comprising SEQ 1D NO: 10 and a light
chain variabie domain comprising SEQ ID NO: 9. In one aspect, the invention
provides an antibody comprising a heavy chain variable domain comprising SEQ
ID NO: 12. In one aspect, the invention provides an antibody comprising a light
chain variabie domain comprising SEQ 1D NO: 11. In one aspect, the invention
provides an antibody comprising a heavy chain variable domain comprising SEQ
ID NO: 12 and a light chain variable domain comprising SEQ 1D NO: 11.

100050] 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%, 8% or 99%
sequence identity to an amino acid sequence selected from the group consisting
of SEQ ID NO: 6, 8, 10 and 12. 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 selected from the
group consisting of SEQ ID NO: 6, 8, 10 or 12. In some embodiments, the
substitutions, insertions or deletions occur in regions outside the HVRs (i.e., in the
FRs). In some embodiments, an anti-Factor D antibody comprises a heavy chain
variable domain comprising an amino acid sequence selected from the group
consisting of SEQ 1D NO: 6, 8, 10 or 12.

[00051] In some embodiments, the invention provides an anti-Factor D
antibody comprising a light chain variable domain comprising an amino acid
seqguence having at ieast 90%, 91%, 92%, 93%, 94%, 95%, 96%, 97%, 98% or
99% sequence identity to an amino acid sequence selected from the group
consisting of SEQ ID NO: 5,7, 9 and 11. in some embodiments, an amino acid
sequence having at least 90%, 91%, 92%, 93%, 94%, 95%, 96%, 97%, $8% or

99% seguence identity contains substitutions, insertions, or deletions relative to
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the reference sequence, but an antibody comprising that amino acid sequence
retains the ability to bind to Factor D. In some embodiments, a fotai of 1 to 10
amino acids have been substituted, inserted, or deleted in a sequence selected
from the group consisting of SEQ 1D NO: 5,7, 9 and 11. in some embodiments,
the substitutions, insertions or deletions occur in regions outside the HVRs (i.e., in
the FRs). In some embodiments, an anti-Factor D antibody comprises a light
chain variable domain comprising an amino acid sequence selected from the
group consisting of SEQ ID NO: 5,7, 9and 11.

00052 An anti-Factor D antibody may comprise any suitable framework
variable domain sequence, provided that the antibody retains 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 V1.4.1 b+ and JH4d (See Figure 3). In some embodiments, anti-
Factor D antibodies of the invention comprise a human subgroup VIi heavy chain
framework consensus sequence. In some embodiments, anti-Factor D antibodies
of the invention comprise a heavy chain variabie domain framework seguence
comprising FR1 comprising amino acids 1-25 of SEQ ID NO: 8, FR2 comprising
amino acids 36-46 of SEQ 1D NO: 8, FR3 comprising amino acids 67-98 of SEQ
ID NO: 8 and FR4 comprising amino acids 105-115 of SEQ ID NO: 8 inone
embodiment of these antibodies, 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 |
(xI) 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 1D NO:
7, FR2 comprising amino acids 35-49 of SEQ 1D NO: 7, FR3 comprising amino
acids 57-88 of SEQ ID NO: 7 and FR4 comprising amino acids 98-107 of SEQ ID
NO: 7. In one embodiment of these antibodies, the light chain variabie framework

sequence comprises one or more substitution(s) at position 15, 43 and/or 104
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{Kabat numbering). In one embodiment of these antibodies, position 15 is
cysteine (C) or valine (V), position 43 is cysteine (C) or alanine (A) and/or position
104 is valine (V) or leucine (L).

[00053] Further, an anti-Factor D antibody may comprise any suitable
constant domain sequence, provided that the antibody retains the ability to bind
Factor D. For example, in some embodiments, anti-Factor D antibodies of the
invention comprise at least & portion of a heavy chain constant domain. Inone
embodiment, anti-Factor D antibodies of the invention comprise a heavy chain
constant domain of either one or a combination of an a, 3, €, y, or U heavy chain.
Depending on the amino acid sequence of the constant domain of their heavy

- chains (C), immunoglobulins can be assigned to different classes or isotypes.
There are five classes of immunoglobulins: 1gA, 1gD, IgE, 1gG, and lgM, having
heavy chains designated o, 9, €, v, and 4, respectively. The y and o classes are
surther divided into subclasses on the basis of relatively minor differences in Gy
sequence and function, e.g., humans express the foliowing subclasses: IgG1,
lgG2, 19G3, 1gG4, IgA1, and IgAZ. Inone embodiment, anti-Factor D antibodies
of the invention comprise a heavy chain constant domain comprising substitutions
at amino acid positions that resuits 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 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. IgG1, 1gG2, IgG3 or igG4) and further
comprise a substitution at position 114 (Kabat numbering; equivalent to 118 in EU
numbering), 168 (Kabat numbering; equivalent to 172 in EU numbering), 172
(Kabat numbering; equivalent 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, lgG2, 1gG3 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 pasition 228 is a proline (P},
arginine (R) or serine (8).

[00054] Eurther, for example, in some embodiments, anti-Factor D

antibodies of the invention comprise at least a portion of a light chain constant
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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 tambda
fight chain, as the light chain from any vertebrate species can be assigned to one
of two clearly distinct types, called kappa and lambda, based on the amino acid
sequences of their constant domains. In one embodiment, anti-Factor D
antibodies of the invention comprise a light 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 light 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 light chain constant domain of the kappa type and further comprise a
substitution at position 110, 144, 146 and/or 168 (Kabat numbering). In one
embodiment, anti-Factor D antibodies of the invention comprise a light chain
constant domain of the kappa type and further comprise a substitution at position
110 wherein 110 is a cysteine (C) or valine (V), at position 144 wherein 144 is a
cysteine (C) or alanine (A), at position 146 wherein 146 is a isoleucine (l) or valine
(V) and/or at position 168 wherein 168 is a cysteine (C) or serine (S).

[00055] In one aspect, the invention provides antibodies that compete with
murine antibody 166-32 and/or humanized anti-Factor D antibody clone #56,
#111, #250 or #416, and/or an antibody comprising variable domain or HVR
sequences of humanized anti-Factor D antibody clone #56, #111, #250 or #416.
Antibodies that bind to the same epitope as murine antibody 166-32 and/or
humanized anti-Factor D antibody clone #56, #111, #250 or #416, and/or an
antibody comprising variable domain or HVR sequences of humanized anti-Factor
D antibody cione #56, #111, #250 or #416 are also provided.

[00056] In one embodiment, the invention provides an anti-Factor D antibody
wherein the monovalent affinity of the antibody to Factor D {e.g., affinity of the
antibody as a Fab fragment to Factor D) is fower, for example at least 1-fold or 2-
fold lower than the monovalent affinity of a chimeric antibody (e.g. affinity of the
cihmeric antibody as a Fab fragment to Factor D), comprising, consisting or
consisting essentially of a light chain variable domain of SEQ iD NO: 2 and heavy
chain variable domain of SEQ 1D NO: 1.
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100057] In one embodiment, the invention provides an anti-Factor D antibody
wherein the bivalent affinity of the antibody to Factor D (e.g., affinity of the
antibody as an igG to Factor D) is lower, for example at least 1-fold or 2-fold lower
than the bivalent affinity of a chimeric antibody {e.g. affinity of the cihmeric
antibody as an IgG to Factor D), comprising, consisting or consisting essentially of
a light chain variable domain of SEQ ID NO: 2 and heavy chain variable domain of
SEQ ID NO: 1.

[0G058] In another embodiment, the invention provides an anti-Factor D
antibody wherein the monovalent affinity of the antibody to FactorD (e.g., affinity
of the antibody as a Fab fragment io Factor D} is greater, for example at least 1-
fold or 2-fold greater than the monovalent affinity of a chimeric antibody {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 of SEQ 1D NO:
2 and heavy chain variable domain of SEQ 1D NO: 1.

[00059] In ancther embodiment, the invention provides an anti-Factor D
antibody wherein the bivalent affinity of the antibody to FactorD (e.qg., affinity of the
antibody as an IgG to Factor D) is greater, for example at least 1-fold or 2-fold
greater than the bivalent affinity of a chimeric antibody (e.g. affinity of the chimeric
antibody as an IgG to Factor D}, comprising, consisting or consisting essentially of
a light chain variable domain of SEQ ID NO: 2 and heavy chain variable domain of
SEQ {D NO: 1.

[00060] In another embodiment, the invention provides an anti-Factor D
antibody 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 nM (1.0x3 0°M)
or better. In another embodiment, the invention provides an anti-Factor D
antibody wherein the affinity of the antibody in its monovalent form fo Factor D
(e.g., affinity of the antibody as a Fab fragment to Factor D) is 0.5 nM (0.5x107 M)
or beiter. In another embodiment, the invention provides an anti-Factor D
antibody 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 pM (1.0x10™?
M) or better. In another embodiment, the invention provides an anti-Factor D
antibody 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 (0.5x1 0"
M) or better.
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[00061] in another embodiment, the invention provides an anti-Factor D
antibody 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 {1.0x1 0° M) or better. In
another embodiment, the invention provides an anti-Factor D antibedy wherein the
affinity of the antibody in its its bivalent form to Factor D {e.g., affinity of the
antibody as an IgG to Factor D) is 0.5 nM (0.5x10'9 M) or better. In another
embodiment, the invention provides an anti-Factor D antibody wherein the affinity
of the antibody in its iis bivalent form fo Factor D (e.q., affinity of the antibody as
an IgG to Factor D) is 1.0 pM (1.0x107" M) or better. In another embodiment, the
invention provides an anti-Factor D antibody wherein the affinity of the antibody in
its its bivalent form to Factor D {e.g., affinity of the antibody as an IgG to Factor D)
is 0.5 pM (0.5x107"? M) or better.

[00062] In another embodiment, the invention provides an anti-Facter D
antibody 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 mM
(0.5x10°M) and 0.5 pM (0.5x107*M). In another embodiment, the invention
provides an anti-Factor D antibody 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 (0.1x107M). In another
embodiment, the invention provides an anti-Factor D antibody 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 5.5 nM (5.5x10° M) and 1 nM (1x10°° M).
In another embodiment, the invention provides an anti-Factor D antibody 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 (0.5x107 M) and 2
pM (2x107? M).

[00063] in another embodiment, the invention provides an anti-Factor D
antibody 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 0.5 mM (G.5x1 0°M) and
0.5 pM (0.5x107M). In another embodiment, the invention provides an anti-
Factor D antibody 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 wherein the affinity of the antibody in its bivalent form to
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Factor & (e‘{gc, affinity of the én‘tibmdy as an lgG to Factor D} is hetween 5.5 nM
C(5.5%10 M) and. 1 nM (1107 M). In ancther embodiment, the invention provides
ar anti-Factor D ahﬁ?boay wherein the affinity of the antibmd.y in its bivalent form o
Factor D (e.g., a‘e‘f‘ ity of the anhb@eﬁy as an g@ to Fammr Q) is EEE“EW@%R 0.5 pM
(0.5x10°2 M) and 2 ph (me‘m M)
. [G{)QS%} In aﬁother ernbodimernt, the irwention provacées an.anti- F‘actor 0
| antibody wherein the affinity of the antibody in its manovafent form to Facter D
(e.q., affinity of the antabmdy as aFah fragment ta Factor DY is about 0.37 nM
@ 710 M). In another embodiment, the invention pravideé an anti-Factor D
antibody wherein the affinity of the antiquy in its monovalent form © Factor D
{a.g., affinity af“theasrﬁibi:_idy as a Fab fragmen{ to Factor D) is about 0.33 nM
(@.3x107™ M), in another émbmdimerﬁ the invention provides an anti-Factor D -
-antsbcady wherem the affi mty of the antibody i lts monovalent form to Factcxr D
A(@ g., affinity of the anttbady as a fFab fragment io Facior D) is about 0.51 M
| (511079 M. .In ancther embadiment, the invention provides an antl—Factc;r D
. antibody wherein the affinity of the antibody in its monovalent form to Factor D
(e.g., afﬁmty of the antsbady as a Fab fragment to Factor D) is about 2.7 M
(2.7x10°M). In another embodiment, the invention provides an antn—Factcr D
antibady wherein the aﬁ” Ry | Of the antibady inits moﬁwageni form to Factor b
(e.q., affi mty of the antxbcdy as a Fab fragment to Factar D) Is-about 1.14 nM
(1.14x10° M. In another ambc:dxment the invantion provides an anti-Factor o
_ antlbody wherein the affi mty of the antibody in its monovaient form {o Factor D |
(e.g., affinity of the antibody as a Fab fragment te Factar DY is about 1.4 pM
(1.4x10"2M). In another embodimerit, the invention provides an anti-Factor D
antabaf:iy wherein the affinity of the antibody in its bivalent form to Factor D (e q.,
affinity of the anﬂbody as a IgG to Factor D) is about 1.1 pM (1 %1072 M). In
another embadzment the invention provides an anti-Factor D antibody wheram the
affinity of the antibody in its monovatent form o Factor D (e.g., affinity of the '
antibody as a Fab fragment to Factor D) is about 0.18 nM (0.19x10°*M). In-another
embodiment, thé invention provides an anti-Factor D antibody 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 6.08 nM (O.Qﬁxm“’ M). In another e‘m&mdiment, the invention
provides an'a;nti—FaGtar D antibody wherein the afﬁ'nify of the antibody in its
monovalent form to Factor D (e.g., affinity of _the antibody ae a Fab fragment to
23
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SST VSR TE741VMV SS T | SR VE [000121]Clone #56 was
evaluated by BlAcore analysis and hemolytic inhibition assay. BlAcore
analysis showed that clone #56 has a similar affinity to human Factor D as

ineric 166-32 Fab (see Table 4). Hemolytic inhibition ass
R B

that c 6 is somewhat more potent than chimeric 166-
Figure 6). Clone if 56 contains two_murine residues in the framework of

g WoSoaoabssZ0sV {(12.3x10"M). In another embodiment, the invention

provides an anti-Factor D antibody 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).

[00065] In another embodiment, the invention provides an anti-Factor D
antibody wherein the affinity of the antibody in its monovalent form to Factor D
{(e.g., affinity of the antibody as a Fab fragment to Factor D) is about 1.4 pM
(1.4x107™# M) +/- 0.5. In another embodiment, the invention provides an anti-
Factor D antibody wherein the affinity of the antibody in its bivalent form to Factor
D (e.g., affinity of the antibody as an lgG to Factor D) is about 1.1 pM (1.1x10™
M) +/- 0.6. In another embodiment, the invention provides an anti-Factor D
antibody 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 ancther embodiment, the invention provides an anti-
Factor D antibody wherein the affinity of the antibody in its bivalent form {o 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 embodiment, the invention provides an anti-Factor D
antibody 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) +/- 2. In another embodiment, the invention provides an anti-Factor
D antibody wherein the affinity of the antibody in its bivalent form to Factor D {(e.g.,
affinity of the antibody as a IgG to Factor D) is about 8.0 nM (9.0x107 M) +/- 1.
[000686] In another embodiment, an anti-Factor D antibody may have an
affinity in its monovalent form to Factor D (e.g., affinity of the antibody as a Fab
fragment to Factor D) of about 3.7 nM (3.7x10° M) +/- 2. In another embodiment,
an anti-Factor D antibody may have an affinity in its monovaient form to Factor D
(e.g., affinity of the antibody as a Fab fragment to Factor D) of about 3.3 nM
(3.3x10° M) +/~ 2. In another embodiment, an anti-Factor D antibody may have
an affinity in its monovalent form to Factor D (e.g., affinity of the antibody as a Fab
fragment to Factor D) of about 5.1 nM (5.1x10°M) +/- 2. In another embodiment,
an anti-Factor D antibody may have an affinity in its monovalent form to Factor D
(e.g., affinity of the antibody as a Fab fragment to Factor D) of about 2.7 nM
(2.7x10°M) +/- 2. In another embodiment, an anti-Factor D antibody may have

an affinity in its monovalent form to Factor D (e.g., affinity of the antibody as a Fab
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(see Table 1). Based on these results, further optimization was carried
out. Table 2. Amino acid sequence analysis of optimized antibodies from
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fragment to Factor D) of about 1.4 nM (1 Ax109 M) +- 2. In another embodiment,
an anti-Factor D antibody may have an affinity in its monovalent form to Factor D
(e.g., affinity of the antibody as a Fab fragment to Factor D) of about 1.4 pM

{1 A4x1072 M) +/- 2. In another embodiment, an anti-Factor D antibody may have
an affinity in its bivalent form to Factor D (e.g., affinity of the antibody as a IgG fo
Factor D) of about 1.1 pM (1.1x10™ M) +~ 2. In another embodiment, an anti-
Factor D antibody may have an affinity in its monovalent form to Factor D (e.g.,
affinity of the antibody as a Fab fragment to Factor D) is about 0.19 nM (0.19x107
M) +/- 2. In another embodiment, an anti-Factor D antibody may have an affinity
in its bivalent form to Factor D (e.g., affinity of the antibody as a 1gG to Factor D)
is about 0.08 nM (0.08x10° M) +/- 2. In another embodiment, an anti-Factor D
antibody may have an affinity in its monovalent form to Factor D (e.g., affinity of
the antibody as a Fab fragment to Factor D) is about 12.3 nM (12.3x1 09 M) +-2.
In another embodiment, an anti-Factor D antibody may have an affinity in its
bivalent form to Factor D (e.g., affinity of the antibody as a IgG to Factor D)' is
about 9.0 nM (9.0x10° M) +/- 2.

[00067] As is well-established in the art, binding affinity of a ligand to its
receptor can be determined using any of a variety of assays, and expressed in
terms of a variety of quantitative values. Accordingly, in one embodiment, the
binding affinity is expressed as Kd values and reflects intrinsic binding affinity
(e.g., with minimized avidity effects). Generally and preferably, binding affinity is
measured in vitro, whether in a cell-free or cell-associated setting. As described
in greater detail herein, fold difference in binding affinity can be quantified in terms
of the ratio of the monovalent binding affinity value of a humanized antibody (e.g.,
in Fab form) and the monovalent binding affinity value of a reference/comparator
antibody (e.g., in Fab form) (e.g., a murine antibody having donor hypervariabie
region sequences), wherein the binding affinity values are determined under
similar assay conditions. Thus, in one embodiment, the fold difference in binding
affinity is determined as the ratio of the Kd values of the humanized antibody in
Fab form and said reference/comparator Fab antibody. For example, in one
embodiment, if an antibody of the invention (A) has an affinity that is “3-fold fower”
than the affinity of a reference antibody (M), then if the Kd value for A is 3x, the Kd
value of M would be 1x, and the ratio of Kd of A to Kd of M would be 3:1.
Conversely, in one embodiment, if an antibody of the invention (C) has an affinity
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that is “3-fold greater” than the affinity of a reference antibody (R}, then if the Kd
vaiue for C is 1x, the Kd value of R would be 3x, and the ratio of Kd of C to Kd 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 ELIGA.

[00068] Further, Kd vaiues for an antibody of the invention may vary
depending on conditions of the particular assay used. For example, in one
embodiment, binding affinity 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 glycein or 4M MgClz 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
obiained 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 corﬁprise 4M MgClz 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,

100069] The terms "cell”, "cell line” and "celi culfure” 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.
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[00070] 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 controi sequences
include a promoter to effect franscription, an optional operator sequence to control
such transcription, a sequence encoding suitable mMRNA ribosome binding sites,
and sequences which control the termination of transcription and translation. The
vector may be a plasmid, a phage particie, 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 include such other forms of vectors which
serve equivalent function as and which are, or become, known in the art.

[00071] The word "label" when used herein refers to a detectable compound
or comnposition which can be conjugated directly or indirectly to a molecule or
protein, e.g., an antibody. The label may itself be detectable (e.g., radioisotope
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.
[00072] 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.
controlied pore gtaés), polysaccharides (e.g., agarose), polyacrylamides,
polystyrene, polyvinyl 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).

GENERATICON OF ANTIBODIES
SELECTION AND TRANSFORMATION OF HOST CELLS

- [00073] Suitable host celis 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 E. coli, Enferobacter, Erwinia, Klebsiella,
Proteus, Salmonella, Serratia, and Shigella, as well as Bacilli, Pseudomonas, and
Streptomyces. One preferred E. coli cloning host is E. coli 284 (ATCC 31,446),
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although other strains such as E. coli B, E. coli X1776 (ATCC 31,537), and E. coli
W3110 (ATCC 27,325) are suitable. These examples are iliustrative rather than
fimiting. _

[06G74] 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 commeonly 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 filamenious fungi such as e.g., Neurospora, Peniciliium,
Tolypocladium, and Aspergillus hosts, such as A. nidufans and A. niger.

[00075] Suitable host cells for the expression of glycosylated antibodies are
derived from multicellular organisms. In principal, any higher eukaryotic cell
culture is workable, whether from vertebrate or invertebrate culture. Examples of
invertebrate cells include plant and insect cells, Luckow et al., Bio/Technoiogy 6,
47-55 (1988); Miller et al., Genetic Engineering, Setlow et al. eds. Vol. 8, pp. 277-
279 (Plenam publishing 1986); Mseda et ai., Nature 315, 582-594 (1985).
Numerous baculoviral strains and variants and corresponding permissive insect
host cells from hosts such as Spodoptera frugiperda (caterpillar), Aedes
(mosquito), Drosophila melanogaster (fruitfly), and Bombyx mori have been
identified. A variety of viral strains for transfection are publicly available, e.g., the
L-1 variant of Autographa californica NPV and the Bm-5 strain of Bombyx mori
NPV, and such viruses may be used as the virus herein according to the present
invention, particularly for transfection of Spodoptera frugiperda cells. Moreover,
plant cells cultures of cotton, corn, potato, soybean, petunia, tomato, and tobacco
and also be utilized as hosts.

[00076] Vertebrate cells, and propagation of vertebrate cells, in culture
(tissue culture) has become a routine procedure. See Tissue Culture, Academic
Press, Kruse and Patierson, eds. (1973). Exampies of useful mammaitan host
cell lines are monkey kidney; human embryonic kidney ling; baby hamster kidney
cells; Chinese hamster ovary cells/-DHFR (CHO, Urlaub et ai., Proc. Natl. Acad.
Sci. USA 77: 4216 (1980)); mouse sertoli cells; human cervical carcinoma cells
(HELA); canine kidney cells; human lung cells; human liver celis; mouse

mammary tumor; and NSO cells.
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[00077] Host cells are transformed with the above-described veciors for
antibody production and cultured in conventional nutrient media modified as
appropriate for inducing promoters, selecting transformants, or amplifying the
genes encoding the desired sequences.

[00078] The host cells used to preduce the antibody variant of this invention
may be cultured in a variety of media. Commercially available media such as
Ham's F10 (Sigma), Minimal Essentiai 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; 4,560,655, 5,122,469; 5,712,163; or 6,048,728
may be used as cufture media for the host cells. Any of these media may be
supplemented as necessary with hormones and/or other growth factors (such as
insulin, transferrin, or epidermal growth factor}, salts (such as X-chlorides, where
X is sodium, calcium, magnesium; and phosphates), buffers (such as HEPES),
nucleotides {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
inciuded at appropriate concentrations that would be known to those skilled in the
art. The culture conditions, such as temperature, pH, and the like, are those
previously used with the host cell selecied for expression, and will be apparent to
the ordinarily skilled artisan.

ANTIBODY PURIFICATION

[00079] When using recombinant technigues, the antibody can be produced
intraceflularly, in the periplasmic space, or directly secreted into the medium. If
the antibody variant 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., 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 phenylmethylisulfonyifluoride (PMSF) over about 30 minutes.
Cell debris can be removed by centrifugation. Where the antibody variant is

secreted into the medium, supernatants from such expression systems are
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generally first concentrated using a commerciaily available protein concentration
filter, for example, an Amicon or Millipore Pellicon uitrafiltration unit. A protease
inhibitor such as PMSF may be included in any of the foregoing steps to inhibit
proteclysis and antibiotics may be included to prevent the growth of adventitious
contaminants.

[00080] 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 the preferred
purification technigue. The suitability of protein A as an affinity ligand depends on
the species and isotype of any immunogiobulin Fc domain that is present in the
antibody variant. Protein A can be used to purify antibodies that are based on
human IgG1, IgG2 or IgG4 heavy chains (Lindmark et al., J. Immunol Meth. 62: 1-
13 (1983)). Protein G is recommended for all mouse isotypes and for human
lgG3 (Guss et al., EMBO J. 5: 1567-1575 (1986)). The matrix to which the affinity
ligand is attalched is most often agarose, but other matrices are available.
Mechanically stable matrices such as controlled pore glass or
poly(styrenedivinyl}benzene allow for faster flow rates and shorier processing
times than can be achieved with agarose. Where the antibody variant comprises
a CH3 domain, the Bakerbond ABXTM resin (J. T. Baker, Phillipsburg, N.J.) is
useful for purification. Other techniques for protein purification such as
fractionation on an ion-exchange coiumn, ethanot precipitation, Reverse Phase
MPLC, 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 variant {o be recovered.

[00081] Following any preliminary purification step(s), the mixture comprising
the antibody variant of interest and contaminants may be subjected to low pH
hydrophobic interaction chromatography using an elution buffer at a pH between
about 2.5-4.5, preferably performed at low salt concentrations (e.g., from about 0-
0.25M salt).

PHARMACEUTICAL FORMULATIONS

[00082] Therapeutic formulations of the polypeptide or antibody may be
prepared for storage as lyophilized formulations or aqueous solutions by mixing
the polypeptide having the desired degree of purity with optional
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"nharmaceutically-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 miscelianeous additives. (See Remington's Pharmaceutical Sciences,
16th edition, A. Osol, Ed. (1980)). Such additives must be nontoxic to the
recipients at the dosages and concentrations employed.

[00083] 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 fo 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, etc.), succinate buffers (e.g., succinic acic-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., oxaiic acid-sodium oxalate mixture, oxalic acid-sodium
hydroxide mixture, oxalic acid-potassium oxalate mixture, etc.), lactate buffers
(e.g., lactic acid-sodium iactate mixture, factic acid-sodium hydroxide mixture,
lactic acid-potassium lactate mixture, etc.) and acetate buffers (e.g., acetic acid-
sodium acetate mixiure, acetic acid-sodium hydroxide mixture, etc.). Additionally,
there may be mentioned phosphate buffers, histidine buffers and trimethylamine
salts such as Tris.

[00084] 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 chloride,
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alkyl parabens such as methyl or propyl paraben, catechol, resorcinol,
cyclohexanol, and 3-pentanol.

100085] isotonicifiers sometimes known as "stabilizers” may be added to
ensure isotonicity of liguid compositions of the present invention and include
polhydric sugar alcchols, preferably trinydric or higher sugar alcohols, such as
glycerin, erythritol, arabitol, xylitol, sorbitol and mannitol.

[00086] 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 arginine, lysine, glycine, glutamine, asparagine, histidine, alanine,
ornithine, L-leucine, 2-phenylalanine, glutamic acid, threonine, etc., organic
sugars or sugar alcohols, such as lactose, trehalose, stachyose, mannitol,
sorbitol, xylitol, ribitol, myoinisitol, galactitol, glycerol and the like, including
cyciitols such as inositol; polyethylene glycol; amino acid polymers; sulfur
containing reducing agents, such as urea, glutathione, 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.

[00087] Non-ionic surfactants or detergents {also known as "wetting agents”)
may be added to help solubilize the therapeutic agent as well as to protect the
therapeutic protein against agitation-induced aggregation, which also permits the
formulation to be exposed to shear surface streséed without causing denaturation
of the protein. Suitable non-ionic surfactants include polysorbates (20, 80, etc.),
polyoxamers (184, 188 etc.), Pluronic.RTM. polyols, polyoxyethylene sorbitan
monoethers (Tween.RTM.-20, Tween.RTM.-80, etc.). Non-ionic surfactants may
be present in a range of about 0.05 mg/ml to about 1.0 mg/ml, preferably about
0.07 mg/ml to about 0.2 mg/mi.
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E VNT 125 VE PDN 130 crVE V DH [000122]Clone #111 and
#114 were characterized by BlAcore analysis (see Table 4). Clone #104,
#111, #114 and #130 were also characterized by hemolytic inhibition

wassay/(seesFigure 6). These clones have higher affinities the@ifghnateriess172
166-32, and are more potent than chimeric Fab in inhibiting the

{egﬁﬁ%}aﬂve PRIBYEY-ASRhawa-Ry hemeiiciphibiiibassrmdRigeres e g.

one #111 contains the same two murine residues in the light chain

sigseRhicHeASHAg 20585 (foReBPIé 1 LOX RIS the BRIV EG hurine

mEgsigyR N therhrary chaibnesitens9 7ras farndinisloner#omiheredscontin
beneficial mutation in both light and heavy chain CDR3 i? clon

RO DOEERSLATLE CERSat 1 maRRBF LB NG e
trbatepnizetoalGDR3s: optimizatjsaribrasyy, svéfidiesdithatitheobestelerbsatfect
ee?c Vgtﬁgp.” o?‘%@%%‘p lés iEerrsggjyugesz ‘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
technigues or by interfacial polymerization, for example, hydroxymethylcellulose
or gelatin-microcapsule and poly-(methylmethacylate) microcapsule, respectively,
in colloidal drug delivery systems (for example, liposomes, albumin micropheres,
microemulsions, nano-particles and nanocapsules) or in macroemulsions. Such
technigues are disclosed in Remington 's Pharmaceutical Sciences, 16th edition,
A. Osal, Ed. (1980). _

[00089] The formulations to be used for in vivo administration must be
sterite. This is readily accomplished, for example, by filtration through sterile
filtration membranes. Sustained-release preparations may be prepared. Suitable
examples of sustained-release preparations include semi-permeable matrices of
solid hydrophobic polymers containing the antibody variant, which matrices are in
the form of shaped articles, e.g., fiims, or microcapsules. Examples of sustained-
release matrices include polyesters, hydrogels (for example, poly(2-hydroxyethyl-
methacrylate), or poly{vinylalcohol}), polylactides (U.S. Pat. No. 3,773,919),
copolymers of L-glutamic acid and ethyl-L-glutamate, non-degradable ethylene-
vinyl acetate, degradable lactic acid-glycotic acid copoiymers 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 molecutes for over 100 days, certain hydrogels release proteins for
shorter time periods. When encapsulated antibodies remain in the body for a long
time, they may denature or aggregate as a result of exposure to moisture at 37° C
resulting in a loss of biological activity and possible changes in immunogenicity.
Rational strategies can be devised for stabilization depending on the mechanism

invoived. For example, if the aggregation mechanism is discovered to be
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[000123]To further optimize the affinity of clone #111, an antibody library
was constructed by introducing single mutations into the CDR-H1 and
CDR-L2 simultaneously. In brief, site-directed mutagenesis approach was
woseektszonstruct such libraries by annealing oligonucleotid&sI &g 172
single mutations to the template of clone #111. A total of 24 clones with

ilﬁé‘?ﬂo@%ﬂl%ﬁﬁ"% IR MR FRGIGH R et e uenesirenang i seabdization

clones, several redundant beneficial mutations WerE'jdentl ed Clones

mapbe, aEbieveraly Mg BANG SWERY YU CERIAIGT BYREBIF DR F55 T able

schliBhacess datashenadrthabthese alonesdiaverdighedatiirety tmbuman
Factor D than jpitial clone #111. Clone #250 #315, #348 and #416 were

d%%@?&ﬁé@ﬁ?%%ﬁ?@fﬁlﬁ{/%%ﬁ%ﬁm as%%y (see Figure 6) and inhibition
[oot)gm alterrfativernatinvel/t (g 7). foxamplals; ARibsmolysronsyHihereof

| fu
Wi 000Lath Blol%qgga fblr,}%té t?e%ftmequgpﬁ%yﬁgu%?'&%% QFE%WW@Q W;IE

emcﬁ in ion assay an core analysis ﬁ@S@ee Example 6
dmowpmemowum@m\ﬂa@r@@ﬁ@rrﬁ@@dﬁmra aRnke rpteRmged by

HeHBR Pl dRHirmlited.5
Stgﬁ%é@%hﬁggagé%ﬁ%&%%d wggrm S;‘Jilrkf?eg %qﬁgjf\l@agl) ata prOX|mat<ta ly 1:

dmmmuaew&w@&ﬁ%&@@&%ﬁ@&%&o%@m Sondritidiogn st in

viassiiemadivsted4q ahpyg %éfé%@t@“ﬁ&ﬂn@&d‘t@&t&g edeiveahabout
500x106 / plate RRBC or a H%s 1 ml RRBC/plate (%) 106/ -5 104

[Off501 25 C s AR iRAT TR & BV BTV /p?ate g e%t and
QWQ@ timgsody spiragngeat 13680 Dmadmimisieted @y EhbcﬂRB@pellet

. ded in 3 ml GVB/M T
O P Ger O LD oLy e it 5 £ ogrem of
bdhevssigint waemwe@fwalaoﬁognamwo@@%@m g per kitogram

b VB/%/I@WEGTA buffer, 5 mI/pIate (final is 10 %) and kept on ice. Table 3
5 EE &V B/Mg-EGTAS0 Ul -..50 UI50 WI50 ul50 Ul MAb: 50 ul Mix50 ul
(060950 ul 2596 HRSHFESOUSDUIBO THENERS FUSHA IR AdPseT 2y ¥agy form

oftRe KRERARLRILRF demindiabbit RBGH M IBQINERIUEAS, including the type
- [000127]Samples were shaken for 30 ec egt 5-6C ?H?%h fO{ 40 mlnltltes

o a‘i’*@?aée SHHPILY A Eeand By ﬁ% Shakimng' S RIS

ra,.OOO rpm x 3 min at 4 C. Approxmately 80 ul supernatant was
and the OD value at 590 nm was
%%% Eéﬁg%ﬁﬁ%%ﬁ?@e rea f‘b%ﬁe percent inhibition was calculated
[cagallows: AtetibitianizeRSBBPd iEs-TB)p/ tSSB)}ive0tos. aretsglivde
d%ﬁz on (6Q I%{ngr:—? # SRR, ﬁﬁ’: 5ré§§18ﬁ%‘t"§'ﬁ9 xampieBstinstscific

yS|s o an Factor D"Fab by BiaCore ;Prﬂ 128]Immobilization-
celsnimsdestor DyAtvahos diRaresiie RIRICatiDMS oA ARERAVe@RANt typically

Mﬁ‘ﬂéqe.%'é%éj R theteMambimGRiaC qe)singsamae- @@é@h@ﬂd@i@thod
The procedure is briefly described as followmgﬁg%Consta BS s

Tap@wﬁﬁmf@m%%%w SBAReR B RRRS P FIRfeIG p. of
clhlém&wﬁ@@tﬁéaﬂ@m@t@ Mﬁﬁﬁeﬁ%iécﬂrdﬁ{hﬁllgcﬂ«mmmy\@tﬂwmmab by

ti f 35 pl ethol th f 10 M
B GRE 12 HRe fob it e e R s 2 e ot
rie@ﬁlmﬁﬁuommufmmmgr@mMmaiof@étﬁram@mmoszplo@ﬁ@pgﬂﬁgeptor
'e'd elative e gaa?s%ﬁewa% AR RLLJO00129Kinetic-ABAlKsISHA

umanéfac or bs were diluted in PBS%Q%#Z er. Each sample was
bpmmbkdamrf@ta&méé%f Behddptrhiien< 203, 3usie®s AM: 50 nM, 75nM, 100

i lisian I s e -
ion w is | u
RS o B EOHE Bl nbRREA B CB T B R e
g%&@@ﬂ.@yl%%‘éeﬂiyﬁbéyhblrghq_im@ﬁ@brﬁﬁeepie@?glwsbemr&amﬂcga&aa se
valuation versio e resu
OyigEsgr& %t%fﬁ%)ds% g‘fBBéPPﬁtﬁga Er’icl)]u gfna%%r).'fg c caé%lgceév?\ag%s%uch
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Fab Clone ka (M-1s-1) kd (s-1) Kd (M) Anti-factor D Fab 315 7.1x105
2.7x10-4 3.7x10-1 Anti-factor D Fab 416 8.2x105 1.8x104 3.3x10-1
Anti-factor D Feb 345 6.8x105 3.5x10-4 5.1x10-1 Anti-factor D Fab 250

WO ARG 10-4 3.3x10-1 Anti-factor D Fab 56 3.6x105 9.8%1( 42007083172
2.7x10-9 chimeric

as uricase and xanthine oxidase), lactoperoxidase, microperoxidase, and the like.

Techniques for conjugating enzymes to antibodies are described in O'Sullivan et
al., Methods for the Preparation of Enzyme-Antibody Conjugates for Use in
Enzyme Immunoassay, in Methods in Enzym. (Ed. J. Langone & H. Van Vunakis),
Academic press, New York, 73: 147-166 (1981).

[C0094] Sometimes, the label is indirectly conjugated with the antibody
variant. The skilled artisan will be aware of various techniques for achieving this.
For example, the antibody variant 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 variant in this indirect manner. Alternatively, to
achieve indirect conjugation of the label with the antibody variant, the antibody
variant is conjugated with a small hapten (e.g. digloxin) and one of the different
types of labels mentioned above is conjugated with an anti-hapten antibody
variant (e.g. anti-digloxin antibody). Thus, indirect conjugation of the label with the
antibody variant can be achieved.

[00095] In ancther embodiment of the invention, the antibody variant need
not be labeled, and the presence thereof can be detected using a labeled antibody
which binds to the antibody variant.

[00096] The antibodies 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, Monoclonai Antibodies:
A Manual of Technigues, pp. 147-158 (CRC Press, Inc. 1987).

[00097] 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
variant. The amount of target in the test sample is inversely proporiional to the
amount of standard that becomes bound to the antibodies. To facilitate
determining the amount of standard that becomes bound, the antibodies generally
are insolubilized before or after the competition. As 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.

[00098] Sandwich assays involve the use of two antibodies, each capabie 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
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4.4x10 5 1.2x10"3 2.7x10-9 Anti-factor D Fab 111 3.3x105 3.7x10-4
1.14x10-g [000130]Those skilled in the art will recognize, or be able to
ascertain using no more than routine experimentation, many equivalents
Vo tHesepEeific embodiments of the invention described herefi: ¥5{ig07/083172
equivalents are intended to be encompassed by the following claims. We

a@l:]@i_ﬁﬁy wh&f?/a{jimdamirbﬁf@éwmw ,aniﬁb@ﬁig;@@ﬁmﬁism@wﬂeavy
chaln variaple maln amino acid sequence select rom the qrou
BRI O S0 IR Sty T 6, ey R HEF A e
SNOe 12, \RSARarinbleidiaindf Artuseanivedraititydy epitysiising bl with
: iable domai : . g .
<R e RN IR SUS0S SO I B SEONR g o
il oduinanrtibetizeb atrt-Pacted Didntstig demipraing tHindEfable
s%%%ﬂ% %%gag%af&é@d@,% 8 BudHas waiakle Lo ain s40YSACE sy, in

_ . 4. A humanized anti-Factor D antibody comprising the
wWidh BRS e iR diRiesem BOSS B@TIENYY 2 and the variable domain

[RRAMENCE INFSFR AR NRistoche MBI aNizefrantrapiomiy pabeebh or frozen
comprising the variable domain secllfj?ence of SEQ ID NO: 9 an

] : d th ,
O EHAORS QPRSI SEHOACE T SEB NG 8. R R (FHER B i PAREUP -
ekxamtibody comprising the variable domain sequence of SEQ ID NO: 11

variaple domain sequence in SE NO: 12. 7..A humanized
GRS or SR A RS TS De e ol ks deaimeniets.
Creenirgl yhéh sexuibocty seSEQitDeNOC 8/ G DRIRAUTIRMgett®IsBqsente. 111
! SEDTTI S 14,26t 1809 2D 3 Ny 0 116, 26501880 936 the
D -18,1 h g

9°or 22. 8. A humanized anti-Factor D antibody having a
tuafBBR edogdiFaif YSRTh BIAE P EHOSE RRAYInGRh&XSEtpIEn 8d SINSEILY

a@%@alﬁbb%%g%%é%%@%@v%‘ﬁm s sROuSRs A SEQRHR NRodrk of
and a CDR-HS having the sequence of SEQ ID NO: 15 0r 20. 9. A

IgfoRisSERE cBrapriamtytas RIS DAt 28R Lequence:

[EOXIRLVID FEX RtibKHPSS AR\t BAKABMNHFChISEDNWINXBRA, i.e.,
PGOGLEWMGW.INTYTGETTYADDFKGREVE SLDTSVSTAY. .

PPN R AR P CRBH UK AP e ssygtgns for

p2ihrmivey dive Xibgs1bsiicdassays WoeS; K8 i kbor Ryatkis T dabejethd Xbas

R e e b

(x9DhapIbstrate precursor which provides the detectable chromophore or

G BEBR RIFS2LRE Sfest Habitil-d 434 ORERMARY ¥t mRd i L ERG
O GTKLEIK (SEQ ID NO: 26), wherein X6 iS V or M; X7 is M or A; X8 is P

byfigrsye % @ Blopk RUHE % bist BRiERANT Reole. TheAsiai)seRmgents of
O DHPIISIB Gt i NG RGI SeasenaecDf BRI QI GoBcafiralidi® il 2oMtion

R T ICE TR TR
Phticharlyuthamnizegkatstibashb of Tiadicet 3 futitiygraedepsisisg dhe lyophilized,
ir%?z%?r%) %98&28%'&%&:9 8h %%So%uticm will provide a reagent solution having the
appropriate concentration.

IN VIVO USES FOR THE ANTIBODY

[0600102] It is contemplated that the antibodies of the present invention may
be used to treat a mammal. In one embodiment, the antibody is administered to a
nonhuman mammai for the purposes of obtaining preclinical data, for example.
Exemplary nonhuman mammals to be treated include nonhuman primates, dogs,

cats, rodents and other mammals in which preclinical studies are performed.
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15. An antibody fragment of any one of Claims 1-8, 13, 14, 23, 24 or 34 to

52. 16.An isolated nucleic acid encoding an antibody of any one of

Claims 1-8, 13, 14, 23, 24 01 34 to 52. 17An isolated nucleic acid
wereosixgrtie polypeptide of any one of Claims 9 to 12, 25, Dot &8¢ H#3172

18. A vector comprising the nucleic acid of Claim 16 or 17. 19. A cell line

SEHMRESIRGID e oter i SHRiM S A Arsommositiendcampasingdheated
antibody of any one of Claims f

1-8, 13, 14, 23, 24 or 34.10 52. 21. Use 0
Wi RSB EHlth 207 the Hih TG O & R R g 8
edreating semplenentanediated distrbiers: 22dEhenayehaquanicimged Claimn
21, wr}erein the disorder is an ocular disease such as age-related macular
ma%’%ﬁeraﬁon or diabetic retinopathy. 23. A variable domain of Claim 2 or
[08710BErein EnsiroiEeidaoposifoertios sf SRS visa \alifdis geans,
_ ine. : . : i ising
R T N e B o

inpesRiH, E0W of deshatiNdeceldravHIREBIPseRIh BRI eht (ArplpRiona!

2 famRInseAUense ok RiRDIR Beird ARalbantide phGlainvls,
wherein the amino acid at position 104 of SE ﬁg}g@ﬁ? 26is a Vﬁline %r a

injgzriesial 81 R PRIRRIE FERHAEO U 84 He Shafdtueiy 'Ge
aRARION A04refSEQNONTiisevaling pusdentinmn 27aThelangthdd of

ki h ized anti- ibod f f f
LTS SO S B S B R ek bt o e
injgithomslrimestnifb ey 16 6+32ve20uR0r antisothnatticH jeaipatesiapgnding in
pahr%@ﬁ%ﬁg ’é"mi{g%%%%ﬁgﬁgﬁ‘?é’lﬁ]%@Sr#éﬁoﬁﬂ:.l1’ #250 or #416 and/or

an antibody comprising variable domain or HVR sequences of humanized
(086t Fdctor Braritib sugveirHBEsaAme 25 ¢ spasa.dhSBPRRRIRBIRFa%e

oMRIERRINGSIB the SRR P IAPE G B enaNed 4BE2 tSbeAfeated, the
antibody which binds to the same epitope as humanlzed,antl,-Fa%%)éq%ered
IS

sy @ ¢I6Re 3667 He1diseas. SeARe” R Lo LNHBEAY B A
T o e g
clone , , or . . method,of clal wnerein sal
e Ry SR S A st R

physictat, 33. The method of claim 32 wherein said method further

{O%Wé?éfi”g B‘é%%%g‘ﬁnamg) U {Aament theraokis34sA BumatZethg/kg

antibody compfising a heavy chain variable domain amino acid sequence
teséfdtted/ kohe the G2 Tenasmigoitst)IBINDLE, SRdIBNPSBIS
alh N2 0oR0s FE RN Qirkdn 351t Skimaiized sRtbady siemppisiagea

ight chain variable domain amino acid sequence selected from the group
adoIRIEHAECHS. DEOYIEPNOVUSUS FR PN MR RINRIS SIS RIBET 18°
fr%}lﬁé%ﬁuy%mﬂﬂ%;lhbdm@@i@kgmib@@ygqfdgpt@ﬁﬁaﬁ@ ?rg’esecfmatpmm p ' igr@mtiened

ight chain variable domain amino acid sequence o , .
S oA RIS RO SEGUON 20 37 S TBNG TR0 baroepi on

Ine or a
tHeugineitidn, hbumatnized iartistay e mpiisingsiepslypepttie vbOrbsE$0

s;cf)rrn;%%ms occurs. However, other dosage regimens may be useful. The
progress of this therapy is easily monitored by conventional technigues and
assays. An exemplary dosing regimen is disclosed in WO 94/04188.

[000106] The antibedy compositions may be formulated, dosed and
administered in a manner consistent with good medical practice. Factors for
consideration in this context include the particular disorder being treated, the
particular mammal being treated, the clinical condition of the individual patient, the

cause of the disorder, the site of delivery of the agent, the method of
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38. A humanized anti-Factor D antibody having a variable light chain
comprising a CDR-L1 having the sequence of SEQ ID NO: 16; a CDR-L2
having the sequence of SEQ ID NO: 21 or 24, and a CDR-L3 having the
vaeagsenes:@f SEQ ID NO: 18, 19 or 22. 39. A humanized amteFactonDos3172
antibody having a variable light chain comprising a CDR-L1 having the

BRI, S é?ha%%séa&e i g S
medial aGchtiaianizeg dhereaewice i filssdyhaving i vﬁrta@@mw to be
2BRAINRFORRNIRINSLAGRBE AMiRE the, sparance b RER MR NP er

25; a CDR-H2 having the sequence of SEQ ID NO: 14; and a CDR-H3
aﬁwﬁbrtﬁeeeea%ﬁb@re’reﬁewwfﬁi%ﬁ%t a JisgFRcRaAsgader. The
a%rggaaitié@r@%u%@%m\&ﬂgo@@mm J}ﬁ%étyﬁmtgh%ﬁlﬁﬁ@@@@eme

aving the se nc or
NG B B R RSB  RE DA 8 R FERGaIE amount of
sse&qmeagbﬁﬁ@daeﬁd& @0thd 2rAohumarinEdoahytisFesstor D detitooohylation,

ol b i i

Y R S T B A s R AR ST e
gedceaig ase@m L@mmmgeqmelm SHOBINBGI RS 2$eHMd

I S of
ey e T

{{m%}m a cﬁb@ﬁ@@ﬁ%@ﬁ@ﬁﬁ@ﬁaa@%@ﬁ@ee i)ioeqeapizeo Ao as

tlismanjechapiiEaster B aadbeshyhaviegthadariabipsightehaimese
the sequence of SI% ID NO: 16; %CDR

iIsing a CDR-L1 havin
ﬁm%%ﬁéesaam%@%fﬂeﬁ WHE PF, WEer Bl ShePT BER S ARG -
Tﬂ@/muaece}@’hﬁéﬁaéa W&y A8oor ARiranchdpavarataey heaeg chakrations;

comprisin aying the se of ID.NO: 1
C%?fpi]f R %Eens%e%%}eonggko % 9!\'?8'0&%3% %%ﬂ%%‘i aéla%l% i
irtfw@equeneergﬁ@E@rma\lmm@&m oK, hmmanmed/aﬁmﬁa@@f@ﬂ

ARGy }5@%@ guanable flahlehail GamRLSIng A CORsMeRaungRs

sequence 0 NO: 16; a CDR-L2 having the sequence of SEQ ID

inqode 7iserse 21 oaﬁaltépe PSRUL DAY SORUEIRESEFSERILYRIS bYans,

oh8d6%EmANG b AsvRERDIR e A RRAM CORRSIRING RufdAR; hhérlﬂ@msag/me
sequence of S Q ID NO: 23 or 25; a CDR-H2 havm& the se ues,@e cel
150or

a@‘ﬁ@ﬂﬁWésﬁ%%ﬁ&‘é?@ﬁﬁtiﬁ%%ﬂﬁ?ﬁg@@q&eﬂ% SFSET D
aB8m#5 phdnstrapizeduantiibaetaldd eptittiadyping(@ettiariabiedightder may

CDR-L1 h th f
B TR e GO Sh P B e o o T 60
ldekaigg sedeqesnceadfGEPHD MNDiras| medie2isamy (i)dsvdriablédseavy

t .
o e R e Rl T R 93
reavirgjaitbastiition fdzbEBRGS gifweseendzreume}arm@%néiﬁrap@meﬁi
aBiAABH RAASIRegY CABPHFING A8 7@% aiivarizRieSanaiBRMAPbeen a

acid sequence of SEQ ID NO: 8. 47. A variable domain of a humanized

SEANBSEH BEHRRISHRIS IRFVERI AR S RLRSHP UM AP A Qe L S RRRSST

sSE QR D e TatedBr dilan arigeckpatibo Ay sestipristitgpdieavy chain
Eﬁ@% main amino acid sequence of SEQ ID NO: 8. 49. A humanized
omprising a light chain variable domain amino acid sequence of
BEQH) NOTTe &Olovihgmanizeleaatierdttord bantino df itatiiageneriable by
prising a CDR-L1 having the sequence of SEQ ID NO: 16;
d&m‘%ﬁgg:ng the sequence of SEQ ID NO: 17, and a CDR-L3 having
Edrmplgubnde wegzatipedraotos D Mg il B2 ctor D antibody
[dRMinga variplle haancebaincempsisinthait RiReiblehaying the sequensagnt
of SEQ ID NO: 13; a CDR-H2 havin uence of SEQ ID NO: 14,
chAl HaBRE S RinG tok @eaueﬁeé%%f@%é D’B’?\'l'%"%'@i‘p%"fdA""i‘mrﬂHH??@d
anti-Factor D antibody having a variable light chain comprising a CDR-L1
having the sequence of SEQ ID NO: %g; a CDR-L2 having the sequence
of SEQ ID NO: 17, and a CDR-L3 having the sequence of SEQ ID NO: 19;
and a variable heavy chain comprising a CDR-H1 having the sequence of

SEQ ID NO: 13; a CDR-H2 having the sequence of SEQ ID NO: 14; and a
CDR-H? havina the caniience of SEO ID NO: 20 B2 A nnlhinenfide



<210> 1 <211> 115 <212> PRT <213> ARTIFICIAL <220> <223>
VARIABLE HEAVY CHAIN DOMAIN OF NAB 166-32 <400> 1 Gin lle Gin
Leu Val Gin Ser Gly Pro Glu Leu Lys Lys Pro Gly Glu 151015 Thr Val Lys
Wie28BHEY46 ys Ala Ser Gly Tyr Thr Phe Thr Asn Tyr 202530¢G({/ 58T /AEH 72
Trp Val Lys Gin Ala Pro Gly Lys Gly Leo Lys Trp Met 354045 Gly Trp lle

afiddeddniThy Syehedheltiaby hlamdsnArpdEhn 5055684 ua by ifsiga
Phe Val Fg‘&‘e §er L,e(IJ Glu Th{ Ser[AIa Se Thri la T £t657 7p80 Lenu IG(|]LI
AR A £ TS O A A SN RIRERETHT 457 FLGyb st i ng
oG GnGily, Gyl B3R Asailtnp BiyiGtheGhpmbndhr, beariihh 01051, 10z¢
o S S LA e RO PR RET BRI coosing
the optimal human template as shown in the sequence alignment between 166-32
MADb heavy and light chain sequences and the respective human template
sequences depicted in Figures 3 and 4.
[000110] In this case, more than one human framework template was used to
design this antibody. The human template chosen for the Vy chain was 2
combination of VI-4. 10+ (7-04.1 locus)(access# X62110)(VH7 family) and JH4d
(See Figure 3). The human template chosen for the V. chain was a combination
of DPK4 (VK i family) combined with JK2 (See Figure 4).
[000111] Once the template was chosen, a Fab library was constructed by
DNA synthesis and overlapping PCR. The library was composed of synthesized
MAD 166-32 CDRs synthesized with the respective chosen human templates.
The overlapping nucieotides encoding partial Vi and V| sequences were
synthesized in the range of about 63 o about 76 nuclectides with 18 to 21
nucleotide overlaps. Vectors expressing a library of humanized Fabs against
Factor D antigen were constructed, and iransformed into E. cofi DH10B then
plated on XL-1B bacterial fawn.
[000112] Library quality was evaluated for the size (the number of
independent clones) and the diversity (the distribution of the mutations). The
individual clones with double insertion of both light and heavy chain was about 14
out of 20 sequenced. Framework wobble mutations were evenly distributed.
[000113] PCR amplification of V| and Vi gene was performed using a
biotinylated forward primer containing the specific sequence to the framework
region FR1 and an overhanging sequence annealed to the end of leader
sequence (Genelll) and a reverse primer from the conserved constant region (Ck
or CH1) under standard PCR conditions. The PCR product was purified by
agarose gel electrophoresis, or by commercial PCR purification kit to remove
unincorporated biotinylated primers and nen-specific PCR.
EXAMPLE 2: Library Screening
1000114] Capture Filter Lift was used for primary screening. The actual
screening sized is more than 3 times larger than the theoretic library size. The

39



<223> VARIABLE LIGHT CHAIN DOMAIN OF MAB 166-32 <400> 2 Glu
Thr Thr Val Thr Gin Ser Pro Ala Ser Leu Ser Met Ala lle Gly 151015 Glu
Lys Val Thr lle Arg Cys lle Thr Ser Thr Asp lle Asp Asp Asp 202530 Met

wASh ek skys Gin Gin Lys Pro Gly Glu Pro Pro Lys Leu Leu le35404& 563172
Gly Gly Asn Thr Lou Arg Pro Gly Val Pro Ser Arg Phe Ser Ser 50,5560

Ser. Gly Tyr Gly Ala Asp P ‘ .
e e
wELe BEGGOBHirPRE BIyiEiGItDRR Akglen Gindlé 3gionbdesstend==ai

oS <212> DNA <213> ARTIFICIAL <220> <223> VARIABLE
HEAVY CHAIN DOMAIN OF MAB 166-32 <400> 3 cagatccagt tggtgcagtc

(U telgag effiEGadGSeRyETdgac agtcaagatc60 tectgcaagg cttctgggta
GG FIcpCa aasinlgaaqtitaasinash gareaagactb29vernpasaesattasapty

o e e e R e
uSapigeguad aiggdasatailidigiganaayagaggggBiotegdgattyatm E@atgGauLEB ST,
NIRRE 5?&% ﬁﬁ%arl'g%}%ﬁ%c&%%%ész%g?e%fepared according to standard plague
fifting procedures and then immersed in10ml biocking buffer for 2 hrs on a shaker.
The filters were rinsed 3x with PBST. The filters were applied to a plague fawn
and incubated at RT for approximately 15-24 hours. The filters were then
removed from the plates and rinsed with TBST 3x.

[000117] Factor D (50ug/ml) was diluted in PBST to 0.1ug/mi and 4ml per
filter was added. The filters were incubated in the solution for Z2hr on a shaker at
RT followed by rinsing 3x, each time 5min. Diluted 166-222-HRP (1:10, 000 with
PBST) was added at a volume of 4 ml per filter and the filters were incubated for
1hr on a shaker. The filters were rinsed 4x. The filters were dried and then
immersed in TMB substrate followed by immersion in water to stop the reaction.
Positive clones were identified.
EXAMPLE 3: Single-Point ELISA screening

[000118] Single-Point ELISA assay was used for the secondary screening.
immulon il plates were coated with goat anti-human Fab (1:12,000, 50ul/weil) over
night at RT. The next day the plates were washed 4x with a plate washer.
Blocking buffer was added at a volume of100ul per well and plates incubated for
1hrat RT. The plates were then washed 4x.

[000119] Fach Fab to be screened was added at a volume of 50ul per well
(either from 15ml periplasmic preparation or supernatant) and incubated 1 hr at
RT. Plates were washed 4x followed by the addition of 50ul/well biotinylated factor
D at 0.01ug/ml. Plates were incubated for 1hr at RT and then washed 4x.
StreptAvidin-HRP was added (1:10,000 in PBST) and incubated for 1hr at RT.
Plates were washed 5x and then developed by adding TMB substrate at 50ul/well.
Stop buffer was added at a volume of 50ul when it is well-developed (10-45 min)

and the plates were read at 450nm.
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<211> 321 <212> DNA <213> ARTIFICIAL <220> <223> VARIABLE
LIGHT CHAIN DOMAIN OF MAB 166-32 <400> 4 gaaacaactg tgacccagtc
tcctgcatce ctgtccatgg ctataggaga aaaagtcacc60 atcagatgca taaccagcac
wigatettgatgatgatatga actggtacca gcagaagccal20 PCT/US2067/483172
P4028R1WO0_Seguencelisting ggggaacctc ctaagctcct tatttcagga

E9ocaatagteleateqtog agioacalert SO catciaeaaa¢ienria tagtgcagat

tttgttttta caattgacaa catgctctca240 gaa atgttg cagattacta ctgtttgc
3@ it Prspman

[0Rgfcithact RXERARCHEGILGRAGHTSO0'HISRRAE B o A A4

S ARIABLE LIGHT CHAIN DOMAIN OF HUMANIZED, CL ONE 456 24000
F HUM NE

o A RN T S PR DBl by A SRP VA kg 540

hesBR élﬁglkialr@ Inidbey TdurCys/de hdicsend maé\s‘pﬁugi%m@eﬁaﬂ(émzsﬁemmg

rglgt As P Ty D?hn Gin Lys Pro Gly Lys Val Pro Lys Leu Leu lle 354045

fLeu Arg Pro Gly Val Pro Ser Arg Phe Ser Gly 505560
Ser GIy Ser Gly Thr Asp Phe Thr Leu Thr lle Ser Ser Leu Gin Pro

T%%%‘I?%III%%%%&I&I&T&%W&J ¥ R SRR S ARASR La Pro

humanization library

VK 2 14 13 143 149 |64 |69 |VH |2 |9 |38 |83 |97
Mouse | T |V M [P S S A I P K T E
Human | 1 M A (VLY |G |T vV S IR 1V A
7 ! M M |V |8 |S T I P 'K 'V E
30 i v A IV S 18 A v P K T E
45 ! V iM (VIS G | A I S |[R |V IE
46 i v MV S8 8 |T I S IR |V |E
47 I v (A |V S |§ T ! S |[R |V | E
48 ! Vo oM v s |8 T v (P [R |V |E
50 I V |[M [V S G |A v P IR T E
51 M M |V S |G |T T 18 K [T |E
56 f v A 1V |8 G T v (P |K T E
57 I M M (V |S |S |A vV |8 |R |V E
58 I v M (P |8 G |A v [P R |V E
59 i v A |P S |S T v P K IV JE
60 I vV |M [P IS G |T v P R |V |E
63 I vV M |V 8 S |T v S (R T E
74 i vV |[M |V S IS T { s |R |V [|E
[000121] Clone #56 was evaluated by BlAcore analysis and hemolytic

inhibition assay. BlAcore analysis showed that clone #56 has a similar affinity to
human Factor D as chimeric 166-32 Fab (see Table 4). Hemolytic inhibition assay
showed that clone #56 is somewhat more potent than chimeric 166-32 Fab (see
Figure 8). Clone # 56 contains two murine residues in the framework of light
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859095 Thr Phe Gly Gin Gly Thr Lys Leu Giu lle Lys 100105 <210> 6

<211> 115 <212> PRT <213> ARTIFICIAL <220> <223> VARIABLE

HEAVY CHAIN DOMAIN OF HUMANIZED CLONE #56 <400> 6 Gin Val
YEIRCHWVESIn Ser Gly Pro Glu Leu Lys Lys Pro Gly Ala 15§ IUSER{A8172

Lys Val Ser Cys Lys Ala Ser Gly Tyr Thr Phe Thr Asn Tyr 202530 Gly Met
chAsin Fra allLysideie rdtades GlHSindaly Lot G s Bep M358 08534 on these

P4028 O_Seqguencelisting Gly Trp lle Asn Thr Tyr Thr Gly Glu Thr
Yelsr!ijr?t‘?ygjﬁl\%vfﬁggn s%algﬁg gﬁg%&%ﬁs@b Arg Phe Val Phe Ser La Asp Thr

Ser Val Ser Thr Ala Tyr 65707580 La Gin lle Ser Ser La Lys Ala Glu Asp

(92 ThrTyrTys ye, 859095 Glu.Ara. Bl Gl Gl YaliAsRiAS 5 Gl
R

VK Positions 214 11314349 |64 |69 | CDR-L3 92|93 97
166-32 ViMIP S S |A D |N|T
Human Template || [MTA [V |Y |G | T

104 FivVIiM P |S ST DS T
109 FIVIA V|8 G A MIN T
111 FIVIA IV S |G |T DS IT
112 FIVIA |V S G |T D|S |T
114 FIVIA IV IS |G |T D |IC T
121 LIVIA |V IS S A DN |T
125 : FIVIA LIPS 18T D INIT
130 FIVIA GV 8 8T DN 8
VH Positions 2191389397 | CDR-H3 | 9899|100
166-32 ' IPIK T |E V D[N
Human Template [V|SIR |V A

104 VIS R |V E vV DT

109 VISRV |E V IN | N

111 VISIR |V |E V [N [N

112 VIiSIR |V |E V IN | N

114 VIS K |V |E V iIN N

121 SR |V |E V i N T

125 VISIR |V |E P |D |N

130 ViSIR |V |E V iD | H

[000122] Cione #111 and #114 were characterized by BlAcore analysis (see
Table 4). Clone #104, #111, #114 and #130 were aiso characterized by
hemolytic inhibition assay (see Figure €). These clones have higher affinities than
chimeric 166-32, and are more potent than chimeric Fab in inhibiting the
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115 <210> 7 <211> 107 <212> PRT <213> ARTIFICIAL <220> <223>

VARIABLE LIGHT CHAIN DOMAIN OF HUMANIZED CLONE #111

<400> 7 Asp lle Gin Val Thr Gin Ser Pro Ser Ser Leu Ser Ala Ser Val Gly
wkb103bsAsp Arg Val Thr lle Thr Cys lle Thr Ser Thr Asp lle ASpASPASHI172

202530 Met Asn Trp Tyr GIn Gin Lys Pro Gly Lys Val Pro Lys Leu Leu lle

aﬁ%‘ll%gée S&% Ak g&éAﬁBvJ—r%kéﬁr%M o EiR BEO-9% § @@é:’ Pe SRERlY

er Gly Thr Thr Leu Thr lle er Leu Gin Pro
#5657 0P8OS (N ASE NI THIMPyIEPIUES I LB @H‘@@@J&s@%?%ﬁ pird 49)

ad WcBrP%8 ThrRheGlvaan@ebhEdyed ekl I&W&em@ﬂ@%é@m&%m
<211> 115 <212> PRT <213> ARTIFICIAL <220> <223> VARIABLE

PREERGY RN FSOVAREGE 1 UM PEB I HRECZ 1y iadigia Py it
aSEh 6/l N SRE Gl\chyie B he-idm Asp M@@@ﬁ&@@t Gly=met Asredmpd

(hvuarlﬂéﬁ a(ﬁ:‘gnpﬂgrgzrﬁ gl\é %?n%?(za?oncfa&b-&@s op |m|zat|0n library), we found
that the best clones have similar consensus residues.

[000123] To further optimize the affinity of clone #111, an antibody library was
constructed by introducing single mutations into the CDR-H1 and CDR-L2
simultaneou'sly. In brief, site-directed mutagenesis approach was used to
construct such libraries by annealing oligonucleotides encoding singie mutations
to the template of clone #111. A total of 24 clones with very high affinity to human
Factor D were sequenced. Among those 24 clones, several redundant beneficial
mutations were identified. Clones #250, #315, #345 and #416 were selected for
BlAcore analysis (see Tabie 4). BlAcore data showed that these clones have
higher affinity to human Factor D than initial clone #111. Clone #250, #315, #348
and #416 were also tested in the hemolytic inhibition assay (see Figure 6) and
inhibition of the alternative pathway (Figure 7).

Example 5: AP Hemolysis Assay

[000124] Biological function of the humanized clones was determined using
hemolytic inhibition assay and BlAcore analysis (See Example 6 below).
Hemolytic assay was performed according fo the following procedure. 20 ul of
1:20 diluted rabbit red blood cells (RRBC) (0.5 mi + 9.5 ml GVB/Mg-EGTA buffer)
in 20 ml Saline (0.9% NaCi) at approximately 1 : 2x10* dilution were counted by
Coulter Counter. The cell concentration was then adjusted to about 2-5 x1 o*
celis/ml. Each plate received about 500x10° / plate RRBC or about 1 mil
RRBC/plate (500x10°% / 2-5 x10%).

[000125] Cells were diiuted in 6 ml GVB/Mg-EGTA buffer/plate, mixed and
washed 3 times by spinning at 1360 rpm x 4 min at 4 °C. The RRBC pellet is
suspended in 3 mi GVB/Mg-EGTA buffer /plate and kept on ice.

[000126] Human serum from —80°C freezer was thawed just prior to use. The
serum was dilufed to a concentration of 20 % serum in GVB/Mg-EGTA buffer, 5

mi/piate (final is 10 %) and kept on ice.
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354045 Gly Trp lle Asn Thr Tyr Thr Gly Glu Thr Thr Tyr Ala Asp Asp Phe
505560 Lys Gly Arg Phe Val Phe Ser Leu Asp Thr Ser val Ser Thr Ala Tyr
65707580 Leu Gin lle Ser Ser Leu Lys Ala Glu Asp Thr Ala Val Tyr Tyr
WOyB@B8096 Glu Arg Glu Gly Gly val Asn Asn Trp Gly Gin G TThHEIHE8T NS 72
Thr 100105110 Val Ser Ser 115 <210> 9 <211> 107 <212> PRT <213>
TARIHEICIAL <220> <223> VARIABLE LIGHT CHAIN DOMAIN OF
HUMANIZED CLONE #250 <400> 9 Asp lle Gin Val Thr Gin Ser Pro SeBr

. Ser Thr Asp lle Asp Asp Asp 202530 Met Asn Trp Tyr Gin Gin Lys Pro Gly
Glozgﬁ\/;\g/@(ﬁf,@ Lys Leys Lela lle 354045 Ser Hissgly Asn Thr kgu Arg Pro &y,

gl Pro $%r Arg Pt% FerG SQQ%SU(?O Serily ser Gly Thr Asp Phe Thr___
mE/eu ﬁwulle iéer Serq_eu Gin Pro 65707580 P4028RIWoSe%uenceLi stin%
20% Hu serum; 50 ui 50 ul 50 ul 50 ui 50Ul

. Shake 30 sec at 5-6%, then kesp at BT for 7 min. .
Rabbit RBC: 30ul 30 ul 30 ul 30 ui

[000127] Samples were shaken for 30 sec at 5-6°C and then for 40 minutes at
37 °C. Samples were cooled to 5-6°C while shaking and then centrifuged at
2,000 rpm x 3 min at 4 °C. Approximately 80 ul supernatant was transferred to a
flat-bottom 96 weil plate and the OD value at 590 nm was read using a standard
plate reader. The percent inhibition was caiculated as foilows: % Inhibition = {[(S-
SB) — (U-8B)]/ (8-8B): x 100%. (U =sample 1, 2 or 3 (columns 1, 2 or 3 of
Table 3, respectively).

Example 6; Kinetic Analysis of anti-Human Factor D) Fab by BiaCore
[000128] Immobilization- Human factor D {Advanced Research Inc, 0.1
mg/ml} was directly immobilized onto the CM5 chip (BiaCore) using amine-
coupiing method. The proeedure is briefly described as following: (1) Constant
flow (PBS) is at 5 ui/min. {2) Injection of 35 yl EDC/NHS {1:1). (3) Injection of 35
ul of human factor D in acetate buffer, pH 4.5. (4) Block the activated group by
injection of 35 yl etholamine. (5) Clean-up the surface by 5 pl 10 miM Giycine pH
1.5. The ligand (human facior D) immobilization level is about 1,000 RU. Test run
using a-human factor D (huDi, 40 pl, 31.5 pg/ml) yielded a relative response
around 900 RU.,

[000129] Kinetic analysis- All anti-human factor D Fabs were diluted in PBS
buffer. Each sample was prepared in a series of concentrations: 12.5 nM, 25 nM,
50 nM, 75nM, 100 nM, 125 nM, and 150 nM, with 40 pl injection pulse at high
acquisition rate. Regeneration was accomplished by applying 5 ul pulse of 10 mM
Glycine at pH 1.5. Kinetic parameters were obtained by fitting Fabs binding traces

to 1:1 binding model under pseudo-first order kinetic using BlAvaluation version
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Thr The Gly Gin Gly Thr Lys Leu Glu lle Lys 100105 <210> 10 <211> 115
<212> PRT <213> ARTIFICIAL <220> <223> VARIABLE HEAVY CHAIN
DOMAIN OF HUMANIZED CLONE #250 <400> 10 Gin Val Gin Leu val
Waneee8ly;Pro Glu Leu Lys Lys Pro Gly Ala 151015 Ser Vgl lysMal-2€l;
Cys Lys Ala Ser Gly Tyr Thr The Thr Asn Tyr 202530 Gly Leu Asn Trp Val
Arg Gin Ala Pro Gly Gin Gly Leu Glu Trp Met 354045 Gly Trp Ile Asn Thr
Sr T SHHERATH PWW/&&%@XSE%\&@HB@%@ Y5 PR ePRe!
filthg Setibeu Asp Thr Ser Val Ser Thr Ala Tyr 65707580 Leu Gin lle Ser
Ser Leu Lys Ala Glu Asp Thr Ala val Tyr Tyr Cys 859095 Glu Arg Glu Gly
Gly Val Asn Asn Trp Gly Gin Gly Thr Leu Val Thr 100105110 Val Ser Ser
Tahk <2B@P=dre 261H107 <212> PRT <213> ARTIFICIAL <220> <223>
VARIABLE LIGHT CHAIN DOMAIN OF HUMANIZED CLONE #416

Fab Clone ka (M-1s-1) kd (s-1)  Kd (M)

Anti-factor D Fab 315 7.1x10° 2.7x10*  3.7x10™
Anti-factor D Fab 416 8.2x10° 1.8x10%  3.3x10™M
Anti-factor D Fab 345  6.8x10° 3.5x10%  5.1x10™
Anti-factor D Fab 250  5.7x10° 1.9x10"  3.3x107
Anti-factor D Fab 56 3.6x10° 9.8x10"  2.7x10°
chimeric 4.4x10° 1.2x10°  2.7x10°

Anti-factor D Fab 111 3.3x10° 3.7x10%  1.14x10°

[G00130] Those skilied in the art will recognize, or be able 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.
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<400> 11 Asp lle Gin Val Thr Gin Ser Pro Ser Ser Leu Ser Ala Ser Val Gly
151015 Asp Arg Val Thr lle Thr Cys lle Thr Ser Thr Asp lle Asp Asp Asp
202530 P4028R1WO_SeguencelListing Ser Asp Gly Asn Thr Leu Arg Pro
Gly Val Pro Ser Arg Phe Ser Gly 505560 Ser Gly Ser Gly Thr Asp Phe Thr
Leu Thr lle Ser Ser Leu Gin Pro 65707580 Glu Asp val Ala Thr Tyr Tyr

We Ciai@ys Leu Gin Ser Asp Ser Leu Pro Tyr 859095 Thr Phe Gly Gin Gly Thr
Lys Leu Glu lle Lys 100105 210> 12 <211> 115 212> PRT <213>

1, ARTIEGIA5220% 1220w MARIARL CorEAMY OHAINCROMARY©Fomain amino

acid seddMANIZER CLONE #41674Q0% 12§50 MalGin; lsew ValGirs ScGly NO: 10;

and SEATR g%y Jleeu Lys Lys Pro Gly Ala 151015 Ser Val Lys Val Ser Cys Lys Ala
ger y Tyr Thr Phe Thr Ser Tyr 202530 Gly Met Asn Trp Val Arg Gin Ala
Pro Gly Gin Gly Leu Glu Trp Metb3 4045

2. A variable domaiiy of 2 humanized anti ogy comprising a light chain variable domain amino
acid sequence selected from the group consisting of SEQ ID NO: 5;: SEQ ID NO: 7; SEQ 1D NO: 9
and SEQ 1D NGO 11.

3. A humanized anti-Factor D antibody comprising the variable domain sequence of SEQ 1D NO:
5 and the variabie domain sequence in SEQ ID NO: 6.

4. A humanized anti-Factor D antibody comprising the variable domain sequence of SEQ ID NO:
7 and the variable domain sequence in SEQ 1D NO: 8.

5. A humanized anti-Factor D antibody comprising the variable domain seguence of SEQ 1D NO:
9 and the variable domain sequence in SEQ ID NO: 10.

6. A humanized anti-Factor D antibody comprising the variable domain sequence of SEQ D NO:
11 and the variable domain sequence in SEQ iD NO: 12.

7. A humanized anti-Factor D antibody having a variable light chain comprising a CDR-L1
having the sequence of SEQ ID NO: 18; a CDR-L2 having
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Gly Trp lle Asn Thr Tyr Thr Gly Glu Thr Thr Tyr Ala Asp Asp Phe 505560

Lys Gly Arg Phe Val Phe Ser Leu Asp Thr Ser Val Ser Thr Ala Tyr

65707580 Leu Gin lle Ser Ser Leu Lys Ala Glu Asp Thr Ala val Tyr Tyr

Cys 859095 Glu Arg Glu Gly Gly Val Asn Asn Trp Gly Gin Gly Thr Leu Val

Thr 100105110 Val Ser Ser 115 <210> 13 <211> 10 <212> PRT <213>
the seRMAFERERAR 42085 W22 3:0CHRIA F B AR 186182 seqprice of SEQ 1D NO: 18, 19
or22. P4A028R1WO_Sequencelisting Gly Tyr Thr Phe Thr Asn Tyr Gly Met Asn

1510 <210> 14 <211> 19 <212> PRT <213> ARTIFICIAL <220> <223>
8. CPR:#hEhH MABate632ntde)hdvdhd epsMebishedrpciaiiasmbhsidys Thr-H1

having@¥ S2lLde ThedyidMeAsD 354015 = cDR-H2 having the sequence of SEQ ID NO: 14;
and a CDR-H3 having the sequence of SEQ 1D NO: 15 or 20,

9. A polypeptide comprising the following amino acid sequence: QX,QLVQSGX.E
LKKPGASVKY SCKASGYTFT SYGMNWWVX,QA PGQGLEWMGW INTYTGETTYADDFKGRFVF
SLDTSVSTAY LQISSLKAED TAX,YYCX;REG GVNNWGQGTL VTVSS (SEQ ID NO: 27),

wherein X islorV: X, isPorS XaisKorR; Xyis TorV, and Xsis & or AL

10. A polypeptide comprising the following amino acid sequencs:
DIAXTASPSSLSXSVGDRVTITCH STDIDDDMNWYQQKPGKXPKLLIXDGNT
LRPGVPSRFSX:SGSGX:DFTLTISSLQPEDVATYYCLQSDSLPYTFGQ GTKLEIK (SEQ D NO: 26},
wherein Xgis VorM; XyisMor A, XgisPorV; XgisSorY, XgisSorGand Xy isAor 1.

11, A polypeptide comgrising the amino acid sequence of SEQ 1D NO: 6, 8, 10, or 12.

12, A polypeptide comprising the amino acid sequence of SEQ ID NO: 5,7, ¢, or 11.

13 A humanized antibody comprising the polypeptide of Claim 9.

14. The humanized antibody of Claim 13 further comprising the polypeptide of Claim 10 or 25.

18. An antibody fragment of any one of Claims 1-8, 13, 14, 23, 24 or 34 to 52.
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Asp Phe Lys <210> 15 <211> 6 <212> PRT <213> ARTIFICIAL <220>
<223> CDR-H3 OF MAB 166-32 <400> 15 Glu Gly Gly Val Asp Asn 15
<210> 16 <211> 11 <212> PRT <213> ARTIFICIAL <220> <223>
CDR-L1 OF MAB 166-32 <400> 16 lle Thr Ser Thr Asp lle Asp Asp Asp
Met Asn 1510 <210> 17 <211> 7 <212> PRT <213> ARTIFICIAL <220>
<223> CDR-L2 OF MAB 166-32 <400> 17 Gly Gly Asn Thr Leu Arg Pro

16. 15 «<2bed 18ckelabid Oncadipe fRRMtbody of any one of Claims 1-8, 13, 14, 23, 24 or 34
to 52.

17. An isclated nucleic acid encoding the polypeptide of any one of Claims ¢
toc 12, 25, 26, 63 or 54.

18. A vector comprising the nucleic acid of Claim 16 or 17.

19. A cell line comprising the vector of Claim 18.
20, A composition comprising the antibody of any one of Claims 1-8, 13, 14, 23, 24 or 34 1o 52.

21, Use of the composition of Claim 20 in the manufacture of a medicament for treating
compiement mediated disorders.

22. The use according to Claim 21, wherein the disorder is an ocular disease suich as age-related
macuiar degeneration or diabetic retinopathy.

23. A vaniable domain of Claim 2 or 47 wherein amino acid at position 104 of SEQ IDNO: 7is a
valine or a leucine.

24, A humanized anti-Factor D antibody of Ciaim 4 comprising the variable domain sequence of
SEQ ID NO: 7 wherein the amino acid at position 104 of SEQ ID NO: 7 is a valine or a leucine and the
variable domain sequence of SEQ (D NO: 8.

25, A polypeptide of Claim 10 wherein the amino acid at position 104 of SEQ
iD NO: 26 is a valine or 2 leucine.

26. A polypeptide of Claim 12 or 54 wherein the amino acid at position 104 CfSEQIDNO: 7isa

valine or a leucine,

27 The method of making a humanized anti-Factor D antibody or fragment thereof of any of
claims 1-8, 13, 14, 23, 24 or 34 {0 62.

28. An antibody which competes with murine antibody 166-32.
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<213> ARTIFICIAL P4028R1WO_Sequenceli sting <220> <223>
CDR-L3 OF MAB 166-32 <400> 18 Leu Gin Ser Asp Asn Leu Pro Tyr Thr
15 <210> 19 <211> 9 <212> PRT <213> ARTIFICIAL <220> <223>
CDR-L3 OF HUMANIZED CLONE #111 <400> 19 Leu Gin Ser Asp Ser
Leu Pro Tyr Thr 15 <210> 20 <211> 6 <212> PRT <213> ARTIFICIAL
<220> <223> CDR-H3 OF HUMANIZED CLONE #111 <400> 20 Glu Gly
Gly Val Asn Asn 15 <210> 21 <211>7

29. An antibody which competes with humanized anti-Factor D antibody clone #56, #111, #250 or
#416 and/or an antibody comprising variable domain or HVR sequences of humanized anti-Factor D
antibody cione #56, #111, #250 or #416. '

30, An antibody which binds to the same epitope as murine antibody 166-32.

31. An antibody which binds o the same epitope as humanized anti-Factor D antibody clone #56,
#111, #250 or #416 and/or an antibody comprising variable domain or HVR seqguences of humanized
anti- Factor T antibody clone #56, #111, #250 or #416.

32. The method of claim 27 wherein said method comprising exprassing the isolated nucleic acid
of claim 16 or 17 in a cell.

33 The method of claim 32 wherein said method further comprising purifying the antibody or
fragment thereot.

34. A humanized antibody comprising a heavy chain variable domain amine acid sequence selected
from the group consisting of: SEQ ID NO: 6; SEQ ID NO: 8; SEQ 1D NO: 10; and SEQ 1D NO: 12.

35. A humanized antibody comprising a light chain variable domain amino acid sequence selected
from the group consisting of. SEQ ID NO: 5; SEQ 1D NO: 7; SEQ [D NO: 9; and SEQ 1D NO: 1.

36. The humanized antibody of Ciaim 35 or 49 comprising the light chain variable domain amino actd
sequence of SEQ ID NO:7, wherein the amino acid at position 104 of SEQ ID NO:7 is a valine or a

leucine.

37. A humanized antibody comprising the polypeptide of Claim 10 or 25.
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<212> PRT <213> ARTIFICIAL <220> <223> CDR-L2 OF HUMANIZED
CLONE #250 <400> 21 His Gly Asn Thr Leu Arg Pro 15 <210> 22 <211>
9 <212> PRT <213> ARTIFICIAL <220> <223> CDR-L3 OF HUMANIZED
CLONE #250 <400> 22 Leu Gin Ser Asp Ser Leu Pro Tyr Thr 15 212>
PRTP4028R1WO_SequencelListing 213> ARTIFICIAL <220> <223>
CDR-H1 OF HUMANIZED CLONE #250 <400> 23 Gly Tyr Thr Phe Thr

38. A hAsanky Giy-EettoASredBt0y< iy 242620 HghtcPaiPs PRIk BISOR-L1 having

the seqe?éﬁé'é%%‘é%m NO: 18; a CDR-L2 having the sequence of SEQ ID NO: 21 or 24, and a
CDR-L1.3 having the sequence of SEQ 1D NO: 18, 19 or 22

39. A humanized anti-Factor D antibody having a variable light chain comprising a CDR-L1 having
the seguence of SEQ ID NO: 16; a CDR-L2 having the sequence of SEQ 1D NO: 17,21 0r24, and a
CDR-L.3 having the sequence of SEQ 1D NO: 19 or 22.

40. A humanized anti-Factor D antibody having a variable heavy chain comprising 2 CDR-H1 having
the sequence of SEQ ID NO: 23 or 25; a CDR-HZ having the sequence of SEQ ID NO: 14;and a
CDR-H3 having the sequence of SEQ 1D NO: 15 or 20.

41. A humanized anti-Factor D antibody having a variable heavy chain comprising a CDR-H1 having
the sequence of SEQ 1D NO: 13, 23 or 25; a CDR-H2 having the sequence of SEQ ID NO: 14; and a
CDR-H3 having the sequence of SEQ ID NO: 20.

42. A humanized anti-Factor D antibedy having (i) a variable fight chain comprising a CDR-L1 having
the sequence of SEQ 1D NO: 16; a CDR-L.2 having the sequence of SEQ 1D NO: 21 or 24, and &
CDR-L3 having the sequence of SEQ ID NO: 18, 19 or 22; and (ii) a variable heavy chain comprising
a CDR-H1 having the sequence of SEQ ID NO: 13, 23 or 25; a CDR-H2 having the sequence of SEQ
ID NO: 14; and a CDR-H3 having the sequence of SEQ 1D NO: 15 or 20.

43, A humanized anti-Factor D antibody having (i) a variable fight chain comprising a CDR-L1 having
the sequence of SEQ ID NO: 16; a CDR-L2 having the sequence of SEQ ID NO: 17, 21or24,and a
CDR-L3 having the sequence of SEQ ID NO: 19 or 22; and (i) a variable heavy chain comprising a
CDR-H1 having the sequence of SEQ 1D NO: 13, 23 or 25; a CDR-HZ having the sequence of SEQ
iD NO: 14; and a CDR-H3 having the sequence of SEQ ID NO. 15 ¢or 20

44. A humanized anti-Factor D antibody having (i) a variable fight chain comprising a CDR-L1 having
the sequence of SEQ ID NO: 16; a CDR-L2 having the sequence of SEQ ID NO: 17, 21 or 24, and a

CDR-L3 having the sequence of SEQ ID NO: 18, 19 or 22; and (i) a variable heavy chain comprising
a CDR-H1 having the sequence of SEQ ID NO: 23 or 25; a CDR-H2 having the sequence of SEQ ID

NO: 14; and a CDR-H3 having the sequence of SEQ ID NO: 15 or 20.

45. A humanized anti-Factor D antibody having (i) a variable light chain comprising a CDR-L1 having
the sequence of SEQ 1D NO: 16; a CDR-L2 having the sequence of SEQ ID NO: 17, 21 or 24, and a

CDR-L3 having the sequence of SEQ ID NO; 18, 18 or 22; and (ii) a variable heavy chain comprising
a CDR-H1 having the sequence of SEQ ID NO: 13, 23 or 25; a CDR-H2 having the seguence of SEQ
ID NO: 14; and a CDR-H3 having the sequence of SEQ ID NO: 20.

50



<220> <223> CDR-L2 OF HUMANIZED CLONE #416 <400> 24 Asp Gly
Asn Thr Leu Arg Pro 15 <210> 25 <211> 10 <212> PRT <213>
ARTIFICIAL <220> <223> CDR-H1 OF HUMANIZED CLONE #416 <400>
25 Gly Tyr Thr Phe Thr Ser Tyr Gly Met Asn 1510 <210> 26 <211> 107
<212> PRT <213> ARTIFICIAL <220> <223> VARIABLE LIGHT CHAIN
COMPOSITE OF HUMANIZED CLONES <220> <221> misc_feature
45, A ve228% ddhsd bR 3maXiasd catibbeyanywadugad eeeg ehdimgy arn o dacidin amino acid

Sequengg%pggﬁg,%]ﬁdpé‘sc_fegture <222> (13)..(13) <223> Xaa can be any
naturally occurring amino acid <220> <221> misc_feature <222> (43)-(43)

<223> Xaa can be any naturally occurring amino acid <220> <221>
47. A ymigblefdamnsie of a humanized antibody comprising a light chain variable domain amirio acid

seqguence of SEQ ID NO: 7.

48. A humanized antibody comprising a heavy chain variable domain amino acid sequence of SEQID
NQO: 8.

49. A humanized antibody comprising & light chain variable domain amino acid sequence of SEQ ID
NO: 7.

50. A humanized anti-Factor D antibody having a variable light chain comprising a CDR-L1 having
the sequence of SEQ 1D NO: 16; a CDR-L.2 having the sequence of SEQ ID NO: 17. and a CDR-L3
having the sequence of SEQ ID NO: 19,

51. A humanized anti-Factor D antibody having a variable heavy chain comprising a CDR-H1 having
the sequence of SEQ 1D NO: 13; a CDR-H2 having the sequence of SEQ 1D NO: 14; and a CDR-H3
having the sequence of SEQ 1D NO: 20.

52. A humanized anti-Factor D antibody having a variable light chain comprising a CDR-L1 having
the sequence of SEQ 1D NO: 16; a CDR-L.2 having the sequence of SEQ ID NO: 17, and a CDR-L3
having the sequence of SEQ ID NO: 19; and a variable heavy chain comprising a CDR-H1 having the
sequence of SEQ ID NO: 13; a CDR-H2 having the sequence of SEQ 1D NO: 14; and a CDR-H3
having the sequence of SEQ 1D NO: 20.

53. A polypeptide comprising the amino acid sequence of SEQ 1D NO: 8.

54 A polypeptide comprising the amino acid sequence of SEQ 1D NO: 7.

S0a



<222> (49)-(49) <223> Xaa can be any naturally occurring amino acid
P4028R1w0_Seguencelisting <220> <221> misc_feature <222>
(64)..(64) <223> Xaa can be any naturally occurring amiid <220> <221>
misc_feature <222> (69)-(69) <223> Xaa can be any naturally occurring
amino acid <400> %%@éﬁé?@@%ﬁ@”?ﬁ?%ﬁ%?@ro Ser Ser Leu Ser
Xaa Ser Val Gly 151015 Asp Arg val Thr lle Thr Cys lie Thr Ser Thr Asp
<110 G@F@A‘%?ﬁhspfwsp 202530 Met Asn Trp Tyr Gin GIn Lys Pro Gly Lys Xaa
g%gﬁﬁyggggggaeu lle 354045 xaa Asp Gly Asn Thr Leu Arg Pro Gly val Pro
Figer, ArgiPlaeuser xaa 505560 Ser Gly Ser Gly Xaa Asp Phe Thr Leu Thr lle
ﬁgﬁ;‘;\%‘&;{&%g%@ Pro 65707580 Glu Asp Val Ala Thr Tyr Tyr Cys Leu Gin
KEREASRSIRIAEH Pro Tyr 859095 Thr Phe Gly GIn Gly Thr Lys Leu Glu lle
Lys 100105 <210> 27

<120> Humanized'Antﬁ—Factor 0 Antibodies and Uses Thereof
<130> P4028R1L wO

<150> Us 60/856,505
<151» 2006-11-02

<160> 58

<170> PatentiIn version 3.4
<210> 1

<211> 115

<212> PRT

<Z213> ARTIFICIAL

<220>
<223> VARIABLE HEAVY CHAIN DOMAIN OF MAB 166-37

<400> 1
Gln ITe Gln Leu val Gln Ser Gly Pro Glu Leu Lys Lys Pro Gly Glu
1 5 10 15

Thr val Lys Ile Ser Cys iys Ala Ser Gly Tyr Thr pPhe Thr Asn Tyr
20 25 30

Gly Met Asn Trp val Lys GIn Ala Pro Gly Lys Gly Leu Lys Trp Met
35 40 45

Gly Trp Iie Asn Thr Tyr Thr Gly Glu Thr Thr Tyr Ala Asp Asp Phe
50 55 690

Lys Gly Arg Phe val phe Ser Leu Glu Thr Ser aAla Ser Thr Ala Tyr
65 70 75 &80

l.eu GTu Ile Asn Asn Leu Lys Asn Glu Asp Met Ala Thr Tyr Phe Cys
85 20 ' 95

Glu Arg Glu Gly Gly val Asp Asn Trp Gly GIn Gly Thr Thr Leu Thr
100 105 110

val Ser Ser

115
<210> 2
<211> 107
<212> PRT

<213> ARTIFICIAL



<220>
<223>

< 400>

<211> 115 <212> PRT <213> ARTIFICIAL <220> <223> VARIABLE
HEAVY CHAIN COMPOSITE OF HUMANIZED CLONES <220> <221>
misc_feature <222>(2)..(2) <223> Xaa can be any naturally occurring
amino acid <220> <221> misc_feature <222> (9)..(9) <223> Xaa can be
any naturally occurringP#@d88lacids«gaence2xls mgisc_feature <222>
(38)-(38) <223> Xaa can be any naturally occurring amino acid <220>
vARE: mistsHeatura < 2R (O3)r (93 R4OZBRIWO_Sequencelisting
<223> Xaa can be any naturally occurring amino acid <220> <221>
misc_feature <222> (97)..(97) <223> Xaa can be any naturally occurring

Glu Thr BmMINGacidx400>2F Pro Ala Ser Leu Ser met aAla Ile Gly

1

5 10 15

Glu Lys val Thr Ile Arg Cys Ile Thr Ser Thr Asp Ile Asp Asp Asp
20

25 30

Met Asn Trp Tyr GIn Gin Lys Pro Gly Glu Pro Pro Lys Leu Leu Ile
35

40 45

ser Giy Gly asn Thr Leu Arg Pro Gly val Pro Ser Arg Phe Ser Ser

50

55 a0

Ser Gly Tyr Gly Ala Asp Phe val phe Thr Ile Asp Asn Met Leu Ser

65

70 75 80

Glu Asp val Ala Asp Tyr Tyr Cys Leu GIn Ser Asp Asn Leu Pro Tyr

85 a0 95

Thr Phe Gly Gly Gly Thr Arg Leu Glu Ile Lys

100 105
<210> 3
<211> 345
<212> DNA
<213> ARTIFICIAL
<220>
<223> VARIABLE HEAVY CHAIN DOMAIN OF MAB 166-32
<400= 3
cagatccaglt tggtgcagtc tggacctgag ctgaagaagce ctggagagac agtcaagatc 60

tcctgcaagg cttctgggta taccttcaca aactatggaa tgaactgggt gaagcagyct 120

ccaggaaagg gtttaaagtg gatgggctgg ataaacacct acactggaga gacaacatat 180

gctgatgact tcaagggacyg grtttgtctic tcitttggaaa ccrctgocag cacigectat 240

ttggagatca acaacctcaa aaatgaggac atggcetacat atttctgtga aagagagggg 300

ggggttgaca actggggcca aggcaccact ctcacagict cctca 345

<21.0>
<2131>
<212>
<213>

<220>
<223>

<400

a
321

DNA

ARTIFICTIAL

VARTABLE LIGHT CHAIN DOMAIN OF MAB 166-32

4

gaaacaactg tgacccagtc tcctgceatcc ctgtecatgy ctataggaga aaaagtcacc 60

atcagatgca taaccagcac tgatattgat gatgatatga actggtacca gcagaagcca 120
2



GIn Xaa GIn Leu Val GIn Ser Gly Xaa Glu Leu Lys Lys Pro Gly Ala
151015 Ser Val Lys Val Ser Cys Lys Ala Ser Gly Tyr Thr Phe Thr Ser Tyr
202530 Gly Met Asn Trp Val xaa GIn Ala Pro Gly GIn Gly Leu Glu Trp Met
354045 Gly Trp lle Asn Thr Tyr Thr Gly Glu Thr Thr Tyr Ala Asp Asp Phe
505560 Lys Gly Arg PhesaBRhe Serduendaspskinder val Ser Thr Ala Tyr
7 In rSerleul AI Glu As Thr Ala Xaa Tyr T
ggggaaccg%sgggga%\lég)%%Aré%é%%lf &ﬁW&Y % tp m%f‘f Thr Le%(}
cgattctogy| THYL00105 I Maksek S‘é}‘tﬁxstizanZSt@I&a? 831:@21:232CBRT 240
1 [ < ' <400> 28
o el Gn S Gl AL B Ul Lot Ly Pho A 151015 Sap
gggaccag%l 19T Bér €©ys Lys Ala Ser Gly Tyr Thr Phe Thr Trp Val 202530 Ad§
GlIn Ala Pro Gly GIn Gly Leu Glu Trp Met Gly Arg val Thr lle 354045 Thr

<§%g> %S\}a Asp Thr Ser Thr Ser Thr Ala Tyr Met Glu Leu Ser Ser Leu 505560
< >

<Z212> PRT

<Z213> ARTIFICIAL

<220>
<223> VARTABLE LIGHT CHAIN DOMAIN OF HUMANIZED CLONE #56

<400> 5
Asp Ile Gin val Thr Gln Ser Pro Ser Ser Leu Ser Ala Ser val Arg
1 5 10 15

Asp Arg val Thr Ile Thr Cys Ile Thr ser Thr asp Ile Asp Asp Asp
20 25 30

Met Asn Trp Tyr Gin Gin Lys Pro Gly rys val Pro Lys Leu Leu Ile
35 40 45

ser Gly Gly Asn Thr Leu Arg Pro Gly val Pro Ser Arg phe Ser Gly
50 55 80

ser Gly Ser Gly Thr Asp Phe Thr Leu Thr Ile Ser Ser Leu Gln Pro
65 70 75 80

Glu Asp val Ala Thr Tyr Tyr Cys Leu GlIn Ser Asp Ash Leu Pro Tyr
85 30 95

Thr Phe Gly Gin Gly Thr Lys Leu Giu Ile Lys
100 105

<210> &

<211> 115

<212> PRT

<213> ARTIFICIAL

<220>
<223> VARIABLE HEAVY CHAIN DOMAIN OF HUMANIZED CLONE #56

<400> 6

Gin val 6In Leu val GIn Ser Gly Pro Glu Leu Lys Lys Pro Gly Ala
1 5 10 i5

ser val tys val Ser Cys Lys Ala Ser Gly Tyr Thr phe Thr Asn Tyr
20 25 30

Gly Met Asn Trp val Lys Gin Ala Pro Giy GIn Gly Leu Glu Trp Met
35 40 45
3



Gly Trp
50

Lys Gly
65

Leu Gin
Glu Arg
val ser

<2310>
<211
<212>
<213>

<220>
<223>

<400>

Asp Ite
1

ASp Arg
Met Asn

Ser Gly
50

ser Gly
65

Glu Asp
Thr Phe

<2 10>
<2311>
<212>
<213>

<220>
<223>

P4028R1w0_SequencelListing 65707580 Thr Leu Val Thr Val Ser Ser 85
<210> 29 <211> 81 <212> PRT <213> ARTIFICIAL <220> <223>
Sequence is synthesized <400> 29 Gin Val Gin Leu Val Gin Ser Gly Ala
Glu Val Lys Lys Pro Gly Ala 151015 Ser Val Lys Val Ser Cys Lys Ala Ser
Trp Val Arg Gin Ala Pré GRPBS¥BIReHAER: 18t Blu Trp Met Arg Val Thr
lle Thr Ala Asp Thr Ser Thr 354045 Ser Thr Ala Tyr Met Glu Leu Ser Ser
Léu Avg SEF GMPA{J@?T%M@ 805560 val Tyr TerCGyEpAarrRPErp Gly Gin
Gly Thr Leu val Thr'val Ser 65707580 se?%210> 30 <211> 80 <212> PRT
<213> ARTIFICIAL <220> <223> Sequence is synthesized <400> 30 GIn
{89 GiRCLEE VL GirfSer By Ma Biu g\?r LYAILYS PGl Al 151015 Ser
Val Lys Val Ser Cys Lys Ala Ser Trp Val Arg GIn Ala Pro Gly'202530

Ile Ser Ser Leu Lys Ala Glu Asp Thr Ala Thr Tyr Tyr Cys
85 90 95
Glu Gly Gly val Asp Asn Trp Gly Gln Gly Thr Ley val Thr
100 105 110

ser
115

7

107

PRT

ARTIFICIAL

VARIABLE LIGHT CHAIN DOMAIN OF HMUMANIZED CLONE #111

7

GIn val Thr Gin Ser Pro ser Ser Leu Ser Ala Ser val Gly

5 10 15

val Thr Ile Thr Cys Ile Thr Ser Thr Asp Ile Asp Asp Asp
20 25 30

Trp Tyr Gin Glin Lys Pro Gly iys val Pro Lys Leu Leu Ile
35 40 45

Gly Asn Thr Leu Arg Pro Gly val Pro Ser Arg Phe Ser Gly
55 60

Ser Gly Thr Asp Phe Thr Leu Thr Iie Ser Ser Leu Gln Pro
70 75 80

val Ala Thr Tyr Tyr Cys Leu GIn Ser Asp Ser Leu Pro Tyr
85 a0 a5

Gly GIn Gly Thr Lys teu Glu Ile Lys
100 105

8

115

PRT
ARTIFICIAL

VARTABLE HEAVY CHAIN DOMAIN OF HUMANIZED CLONE # 111
4



<400> 8

Gln
1

Ser

Gly

Glu

GIn Gly Leu Glu Trp met Arg Val Thr lle Thr Ala Asp Thr Ser Thr 354045
Ser Thr Ala Tyr Met Glu Leu Ser Ser Leu Arg Ser Glu Asp Thr Ala 505560
P4028R1WO0_Sequencelisting 65707580 <210> 31 <211> 79 <212> PRT
<213> ARTIFICIAL <220> <223> Sequence is synthesized <400> 31 Gin
Val Gin Leu val Gin SeP4SRERAIaGRewiadNgE LysiPm Gly Ala 151015 ser
Val Lys Val Ser cys Lys Ala Ser Trp val Arg Gin Ala Pro Gly 202530 Gin
val Qly Leu Gl TaprMetrArg Walrthe e Thii AlpsAspsThrSer §he 354045 Ser
Thr Ala TYr Met Glu Leu Ser Setfeu Arg Ser Glu Asp Thr Ala 505560 Val
Tyr Tyr Cys Trp Gly Gin Gly Thr Leu Val Thr Val Ser Ser 657075 <210>
val BP<pais87 €242y PRTa<288>CARTIFICIAL R220ch <223> Sequence is
synthésized <400> 32 > 30

Met Asn Trp val Arg Gin Ala Pro Gly Gin Gly Leu Glu Trp Met
35 40 45

Trp Ile Asn Thr Tyr Thr Gly Glu Thr Thr Tyr Ala Asp Asp Phe
50 55 60

Gly arg Phe val Phe Ser bLeu Asp Thr Ser val Ser Thr aAla Tvr

¥
70 75 80

Gin Ile Ser Ser Leu Lys Ala Giu Asp Thr ala val Tyr Tyr Cys
85 90 95

Arg Glu Gly Gly vail Asn Asn Trp Gly GIn Gly Thr Leu val Thr
100 165 116

val ser ser
115
<210> 9
<2il> 107
<Z212> PRT
<213> ARTIFICIAL
<220
<223> VARIABLE LIGHT CHAIN DOMAIN OF HUMANIZED CLONE #250
<400> 9
Asp Ile Gln val Thr GIn Ser Pro Ser Ser Leu Ser Ala Ser val Gly
1 5 10 15

ASpP

Met

Ser

Ser

65

Glu

Arg val Thr Ile Thr Cys Ile Thr Ser Thr Asp Ile Asp AsSp Asp

20 25 30

Asn Trp Tyr Gln GIn Lys Pro Gly tys val Pro Lys Leu Leu Tle

35 40 45

His Gly Asn Thr Leu Arg Pro Gly val Pro Ser Arg Phe Ser Gly
50 55 60

Gly Ser Gly Thr aAsp phe Thr teu Thr Ile Ser Sar Leu GIn Pro
70 75 80

Asp val Ala Thr Tyr Tyr Cys Leu Gin Ser Asp Ser Leu Pro Tyr

85 90 95



Tht Phe

<21
<211>
<212
<213>

<220>
<223>

<400
Gin val
1

Ser val

Gly Leu

Gly Trp
50

Lys Gly
65

Leu Gln

Glu Arg

val Ser

<210
<211>
<212>

Gin val Gin Leu Gin Glu Ser Gly Pro Gly Leu Val Lys Pro Ser Gin 151015
Thr Leu Ser Leu Thr Cys Thr Val Ser Gly Gly Ser Val Ser Trp lle 202530
Arg Gin Pro Pro Gly Lys Gly Leu Glu Trp lle Gly Arg Val Thr lle 354045
Ser Val Asp Thr Ser Lys Asn Gin Phe Ser Leu Lys Leu Ser Ser Val
505560 Thr Ala Ala Asp4Ths#dacyakdysntwl €ysiAla Arg Trp Gly Gin Gly
%137? 80'Yhried-Val T YHI Séf Serses <210> 33 <211>
81P 8 8R1WO0_SequencelListing 212> PRT <213> ARTIFICIAL <220>
<223> Sequence is synthesized 400> 33 Gin val Gin Leu Gin Glu Ser Gly
%%Sro Gly Leu Val Lys Pro Ser Gin 151015 Thr Leu Ser Leu Thr Cys Thr Val
piger Trp lle Arg Gin Pro Pro Gly 202530 Lys Gly Leu Glu Trp lle Arg val
ARTRFRESer Val Asp Thr Ser Lys 354045 Asn Gin Phe Ser Leu Lys Leu Ser
Ser Val Thr Ala Ala Asp Thr Ala 505560 Val Tyr Tyr Cys Ala Arg Trp Gly
VABITh@ly HaaeuWal ThrovaliS@r HUMANIZED CLONE #250

10
Gin Leuy ga? Gtn Ser Gly Pro Glu Leu Lvys Lys Pro Gly ala
10 15

Lys val Ser Cys Lys Ala Ser gly Tyr Thr phe Thr Asn Tyr
20 25 30

Asn Trp val Arg Gin Ala Pro Gly Gin Gly Leu Glu Trp Met
35 40 45

Ile Asn Thr Tyr Thr Gly Glu Thr Thr Tyr Ala Asp Asp Phe
55 60

Arg Phe val pPhe Ser Leu Asp Thr Ser val ser Thr ala Tyr
70 75 80

Ite Ser Ser Leu Lys Ala Glu Asp Thr Ala val Tyr Tyr Cys
85 90 95

Glu Gly Gly val Asn Asn Trp Gly GIn Gly Thr Leu val Thr
100 105 110

Serp
115

11
107
PRT

<213> ARTIFICIAL

<220>

<223> VARIABLE LIGHT CHAIN DOMAIN OF HUMANIZED CLONE #416

<400>
Asp Ile
1

ASp Arg

Met Asn

11
GIln val Thr GIn Ser Pro Ser Ser teu Ser Ala Ser val Gly
5 10 15

val Thr Ile Thr Cys Ile Thr Ser Thr Asp Ite Asp Asp Asp
20 25 30

Trp Tyr Gln Gin Lys Pro Gly Lys val Pro Lys ieu Leu Ile
35 40 45



Ser Asp
50

Ser Gly
65

Glu Asp

Thr Phe

<210
<Z11>
<212>
<213>

<220>
<223>

<400>

Gin val

1

Ser val

Gly Met

Gly Trp

50

Lys Gly

Leu GlIn

Glu Arg

val ser

<210>
<211>
<212>

<223> Sequence is synthesized <400> 34 Gin Val Gin Leu Gin Glu Ser
Gly Pro Gly Leu Val Lys Pro Ser Gin 151015 Thr Leu Ser Leu Thr Cys Thr
Val Ser Trp lle Arg GIn Pro Pro Gly 202530 Lys Gly Leu Glu Trp lle Arg
Val Thr lle Ser Val Asprihe Sambys<3hé045 AsniGin Phe Ser Leu Lys Leu
St §&F VAl ThRARCAIZ RS hrAla SUSS60 VASTYRTyRCyS'Xla Trp Gly
Gin Gly Thr Leu val Thr Val Ser Ser 65707580 <210> 35 <211> 79 212>
PRT 213> ARTIFICIAL <220>P4028R1W0_Sequencelisting <223>
Elqddnctis St 287 <hB9>785 éﬂﬁ Val Gy Téﬁ@ﬁ%l%@er Gly Pro
Gly Leu Val Lys Pro Ser Gin

val Ala Thr Tyr Tyr Cys Leu Gin Ser Asp Ser Leu Pro Tyr
&8s 9 95

Gly GIn Gly Thr Lys Leu Glu Ile Lys
180 105
12
115
PRT
ARTIFICIAL

VARIABLE HEAVY CHAIN DOMAIN OF HUMANIZED CLONE #4168
12
Gln Leu val Glin ser Gly Pro Glu Leu Lys Lys Pro Gly Ala
5 10 15

Lys val Ser Cys tys Ala Ser Gly Tyr Thr phe Thr Ser Tyr
20 25 30

Asn Trp val Arg GIn Ala Pro Gly GIn Gly Leu Glu Trp Met
35 40 45

Ite Aasn Thr Tyr Thr Gly Giu thr Thr Tyr Ala Asp Asp phe
55 60

Arg Phe val Phe Ser Leu Asp Thr ser val ser Thr ala Tyr
70 75 80
Ile ser Ser Leu tys Ala Glu Asp Thr Ala val Tyr Tyr Cys
85 90 95
Glu Gly Gly val Asn Asn Trp Gly Gin Gly Thr Leu val Thr
100 105 110

Ser

115
13
10
PRT

<213> ARTIFICIAL

<220>
<223>

<400

CDR-HL OF MAB 166-32
13



151015 Thr Leu Ser Leu Thr Cys Thr Val Ser Trp lle Arg Gin Pro Pro Gly
202530 Lys Gly Leu Glu Trp lle Arg Val Thr lle Ser Val Asp Thr Ser Lys
354045 Asn Gin Phe Ser Leu Lys Leu ser Ser val Thr Ala Ala Asp Thr Ala
505560 Val Tyr Tyr Cys Trp Gly Gin Gly Thr La Val Thr Val Ser Ser
657075 <210> 36 <21 PA@BrRMPSRIncR1BARTIFICIAL <220> <223>

1Y YT Bq idiicds Sitnesiz6d<H66>488 Glu Val Gin Leu Val Glu Ser Gly Gly

<210>
<211>
<212>
<213>

<220>
<223>

<400

1

Gly Leu Val Gin Pro Gly Gly 151015 Ser Leu Arg Leu Ser Cys Ala Ala Ser
1 ly Phe Thr Phe Ser Trp Val 202530 Arg Gin Ala Pro Gly Lys Gly Leu Glu
1drp Val Ser Arg Phe Thr lle 354045 Ser Arg Asp Asn Ser Lys Asn Thr Leu
PRYr Leu Gin Met Asn Ser Leu 505560 Arg Ala Glu Asp Thr Ala Val Tyr Tyr
ACYS Bid Arg Trp Gly Gin Gly 65707580 Thr Leu Val Thr Val Ser Ser 85

CDR-HZ OF MAR 166-32
14

Trp Met Giy Trp %1e Asn Thr Tyr Thr Gly Glu Thr Thr Tyr Ala asp

16 15

Asp Phe Lys

<210>
<211>
<212>
<213>

<220>
<223>

<400>

15

6

PRT
ARTIFICIAL

CDR-H3 OF MAB 166-32
15

Giu Giy Gly val Asp Asn
1 5

<210>
<21l>
<212>
<213>

<220
<223>

<400>

1

<210>
<211>
<212>
<213>

<220>
<223>

<400>

16

11

PRT
ARTIFICIAL

CDR-L1 OF MAB 166-32
16

Ile Thr Ser Thr Asp Ile Asp Asp Asp Met Asn
5 10

17

7

PRT
ARTIFICIAL

CDR-L2 OF MAB 166~32
17

g?y Gly Asn Thr Leu Arg Pro
5

<210
<2il>
<212>
<213>

18

9

PRT
ARTIFICIAL



<220>
<Z223>

<4 00>

<210> 37 <211> 81 <212> PRT <213> ARTIFICIAL <220> <223>
Sequence is synthesized <400> 37 P4028R1WO0_SequencelL sting Glu
val Gin Leu Val Glu Ser Gly Gly Gly Leu Val Gin Pro Gly Gly 151015 Ser
Leu Arg Leu Ser Cys Ala Ala Ser Trp val Arg Gin Ala Pro Gly 202530 Lys
Gly Leu Glu Trp val Arg ®RERIROIBeqare-Aspi Asn Ser Lys 354045 Asn
Thr Leu Tyr Leu Gin met Asn Ser Leu Arg Ala Glu Asp Thr Ala 505560 val
COyrByEysAladarggTrp Gly Gin Gly Thr Leu Val Thr val Ser 65707580
lger <210> 38 <211> 80 <212> NT <213> ARTIFICIAL <220> <223>
equence is synthesized <400> 38 Glu val Gin Leu Val Glu Ser Gly Gly

Leu GIn By Lee valrGireProrGlyy@lyri61015 Ser Leu Arg Leu Ser Cys Ala Ala Ser

L

<210>
<211>
<212>
<Z213>

<220>
<Z223>

<400

1

<210>
<21i>
«<212>
<213>

<220>
<223>

<400>

Trp Val A?g Gin Ala Pro Gly 202530 Lys Gly Leu Glu Trp Val Arg Phe Thr
lle Ser Arg Asp Asn Ser Lys 354045 Asn Thr Leu Tyr Leu Gin Met Asn
%@Ser Leu Arg Ala Glu Asp Thr Ala

PRT
ARTIFICIAL

COR-L3 OF HUMANIZED CLONE #111
19

Leu GIn Ser Asp sSer Leu Pro Tyr Thr
5

20

6

PRT
ARTIFICIAL

CBR-H3 OF HUMANIZED CLONE #1171
20

Glu Gly Giy val Asn Asn
1

<210>
<211>
<212>
<213>

<220>
<223>

<400

5

2%

v

PRT
ARTIFICIAL

CDR~-L2 OF HUMANIZED CLONE #250
21

gis Gly Asn Thr Leu Arg Pro
5

<210>
<211>
«212>
<213>

<220>
<223>

<400>

22

S

PRT
ARTIFICIAL

CDR-1L.3 OF HUMANIZED CLONE #250
22

ieu Gin Ser Asp Ser iLeu Pro Tyr Thr
5

<210>
<211>

23
16



<212>
<213>

<220>
<223>

<400>

505560 Val Tyr Tyr Cys Ala Trp Gly Gin Gly Thr Leu val Thr val Ser Ser
65707580 <210> 39 <211> 79 <212> PRT <213> ARTIFICIAL <220>
<223> Sequence is synthesized <400> 39 Glu val Gin Leu val Glu Ser Gly
Gly Gly Leu Val Gin Pro Gly Gly 151015 P4028R1WO0_SequenceListing
Ser Leu Arg Leu Ser CysoakriMe Seqléncéak ArgrglIn Ala Pro Gly 202530
PRYs %I# Leu Glu Trp val Arg Phe Thr lle Ser Arg Asp Asn Ser Lys 354045
ARSI Thirlteu Tyr Leu GIn Met Asn Ser Leu Arg Ala Glu Asp Thr Ala
505560 Val Tyr Tyr Cys Trp Gly GIn Gly Thr Leu Val Thr val Ser Ser
CRE T <IN D2 N7 %D > PRT <213> ARTIFICIAL <220> <223>
»$equence is synthesized <400> 40 Glu val Gin Leu Val Glu Ser Gly Gly

?_u]y Tyr %I;/ IE_D%u val GIn Pro G|¥1G|y 151015

<210>
<211>
<212>
<Z213>

<220>
<223>

<&00>

e Thy Asn Tyr Gly Leu Asn
5 10
24
7
PRT
ARTIFICIAL

CDR~LZ2 OF HUMANIZED CLONE #416
24

?sp Gly Asn Thr Leu Arg Pro
5

<Z210>
<211>
<212>
<213>

<220>
<223>

<400>

g1y Tyr Thr Phe Thr Ser Tyr Gly Met Asn
5

<210>
<Z211>
<21i2>
<213>

«<220>
<223>

<220>
<221>
<222>
<223>

<220>
<221>
<222
<2Z23>

<220
<221>
<222>
<223>

<220>
<221>
<222>
<Z223>

25

10

PRT
ARTIFICIAL

CDR-HIX OF HUMANIZED CLONE #416
25

10

26

167

PRT
ARTIFICIAL

VARTABLE LIGHT CHAIN COMPOSITE OF HUMANIZED CLONES

misc_Teature

(4)..04)

Xaa can be any naturally occurring aminc acid

misc_feature
(13)..(13)
Xaa can be any naturally occurring amino acid

misc_feature
(43)..(43)
Xaa can be any naturally occurring amine acid

misc_Ffeature

(49)..(49)

Xaa can be any naturally occurring amino acid
10



<220>
<221>
<272>
<223>

<220
<Z221>
<222>
<223

<400>

Ser Leu Arg Leu Ser Cys Ala Ala Ser Gly Phe Asn lle Lys Trp Val 202530
Arg GIn Ala Pro Gly Lys Gly Leu Glu Trp Val Ser Arg Phe Thr lle 354045
Ser Ala Asp Thr Ser Lys Asn Thr Ala Tyr Leu Gin Met Asn Ser Leu
505560 Arg Ala Glu Asp Thr Ala Val Tyr Tyr Cys ser Arg Trp Gly GIn Gly
65707580 Thr Leu Val d4y¥al qersoendh 62l 4l <211> 81 <212> PRT
<213> ARTIFICIAL <220> <223> Sequence is synthesized <400> 41 Glu
mVa GinlewVal Glu Ser Gly Gly Gly Leu Val Gin Pro Gly Gly 151015 Ser
{&4€u Atg4eu Ser Cys Ala Ala Ser Trp val Arg GIn Ala Pro Gly 202530
XBUGIERAWE Bl n RS L IsHG ¢S Bly AEEGRETHp Val Arg Phe Thr lle
Ser Ala Asp Thr Ser Lys 354045 Asn Thr Ala Tyr Leu GIn Met Asn Ser
?ﬁ?ﬁ&?tﬁi@@u Asp Thr Ala 505560 Val Tyr Tyr Cys Ser Arg Trp Gly Gin
xL2lycEh
26

Leuyal Thrvahser 85707580 Sg% 210242

ﬁsp Iie GIn Xaa Thr GIn Ser Pro Ser Ser teu Ser Xaa Ser val Gly

AsSp Arg

Melt Asn

5 10 15

val Thr Ile Thr Cys Ile Thr Ser Thr Asp Ile Asp Asp Asp
20 25 30

Trp Tyr Gin GIn Lys Pro Gly Lys Xaa Pro Lys Leu teu Ile
35 40 45

Xaa Asp Gly Asn Thr Leu Arg Pro Gly val Pro Ser Arg Phe Ser Xaa

30

55 60

Ser Gly Ser Gly Xaa Asp Phe Thr Leu Thr Ile Ser Ser Leu Gln Pro

65

7C 75 80

Glu Asp val Ala Thr Tyr Tyr Cys Leu Gln Ser Asp Ser Leu Pro Tyr

Thr Phe

<210>
<211
<212>
<23i3>

<220>

<Z223>

<220
<221>
<222>
<223

<220>
<221>
<222>
<223>

<220>
<Z221>
<222>
<223>

<220>
<221
<2272>

85 90 95

Gly GIn Gly Thr Lys Leu Glu Ile Lys
100 105

27

115

PRT
ARTIFICIAL

VARIABLE HEAVY CHAIN COMPOSITE OF HUMANIZED CLONES

misc_Teature

(2)..(2)

Xaa can be any naturaliy occurring amino acid

misc_Teature
(9)..(9)

Xaa can be any naturally occurring amino acid

misc_feature
(38>..(038
Xaa can be any naturally occurring amino acid

misc_feature
(93)..093
11



<2723>

<220>
<221>
<222
<Z223>

<400
Gln Xaa
1
Ser val
Gly Met
GTy Trp
50
Lys Gly
05
Leu Gin
Xaa Arg

val ser

<210
<211
<212>
<213>

<Z220>
<Z223>

<400>
Gin val

1
Ser val
Arg Gln

Thr Ala
50

Arg Ser

211> 80 <212> PRT <213> ARTIFICIAL <220> <223> Sequence is
synthesized <400> 42 Glu val Gin Leu Val Glu Ser Gly Gly Gly Leu Val
GIn Pro Gly Gly 151015 Ser Leu Arg Leu Ser Cys Ala Ala Ser Trp Val Arg
GIn Ala Pro Gly 202530 Lys Gly Leu Glu Trp Val Arg Phe Thr lle Ser Ala

Asp Thr Ser Lys 35404g @%??/-E@H Aéla 'Dér LEH"G*@Q Met Asn Ser Leu Arg
xAda Gl PP Ale50 T¥ind VERi¥s SR B Gly GIn Gly Thr Leu
Val Thr Val Ser Ser 65707580 <210> 43 <211> 87 <212> PRT <213>

rARTIRICIAL, <220> <223> Sequence is synthesized <400> 43 Glu Val GIn

(BEeu.VadGlu Ser Gly Gly Gly Leu Val GIn Pro Gly Gly 151015 Ser Leu Arg

XpauCsRrReydNa Ald 'Ser Gy PHETASE IF 1R Tej Val 202530 Arg Gin Ala

2Pro Gly Lys Gly Leu Glu Trp val Ser Arg Phe Thr lle 354045
P4028R1WOSequencelLi sting Ser Ala Asp Thr Ser Lys Asn Thr Ala Tyr
E&U GiH Nfet ASh SérLEls083ep Leu Lys Lys Pro Gly Ala

Lys val ser Cys Lys Ala Ser Gly Tyr Thr Phe Thr Ser Tyr
20 25 30

Asn Trp Val Xaa Gin Ala Pro Gly Gin Gly Leu Glu Trp Met
35 40 45

Iie Asn Thr Tyr ggr Gly Giu Thr Thr Tyr ala Asp Asp Phe
60

Arg Phe val Phe Ser teu Asp Thr Ser val ser Thr Ala Tyr
70 75 80

Ile ser Ser Leu Lys Ala Glu Asp Thr Ala Xaa Tyr Tyr Cys
85 90 g5

Glu Gly Gly val Asn asn Trp Gly GIn Gly Thr teu val Thr
100 105 110

ser
115

28

87

PRT
ARTIFICIAL

Sequence s synthesized
28
Gin teu val GlIn Ser Gly Ala Glu val Lys Lys Pro Gly Ala

5 10 15

Lys val ser Cys Lys Ala Ser Gly Tyr Thr Phe Thr Trp val
20 25 30

Ala Pro Gly GlIn Gly Leu Glu Trp Met Gly Arg val Thr Ile
35 40 45

Asp Thr Ser Thr Ser Thr Ala Tyr Met Glu Leu Ser Ser Leu
55 60

Glu Asp Thr Ala val Tyr Tyr Cys Ala Arg Trp Gly Gln Gly
12



65

Thi Leu

<210
<211
<212>
<213>

<220>
<223

<400>
Gln val
1

Ser val

Gin Gly

ser Thr
50

Arg Ala Glu Asp Thr Ala Val Tyr Tyr Cys Ala Arg Trp Gly Gin Gly
65707580 Thr Leu Val Thr Val Ser Ser 85 <210> 44 <211> 81 <212> PRT
<213> ARTIFICIAL <220> <223> Sequence is synthesized <400> 44 Glu
Val Gin Leu Val Glu Ser Gly Gly Gly Leu Val GIn Pro Gly Gly 151015 Ser
Leu Arg Leu Ser Cys AtadRigrSer_ By val Arg &dnndla Pro Gly 202530 Lys
Gly Leu Glu TP Val Arg Phe Thr lle Ser Ala Asp Thr Ser Ly&0354045 Asn
Thr Ala Tyr Leu Gin Met Asn Ser Leu Arg Ala Glu Asp Thr Ala 505560 Val
Ty Ty Cys! Ale AgeTrp Gly Gin Gly Thr Leu Val Thr Val Ser 65707580
Ser <2105°45 <211> 80 <212> PRT <213> ARTIFICIAL <220> <223>
Sequence is synthesized <400> 45 Glu Val Gin Leu Val Glu Ser Gly Gly
é?y Leu Val GIn Pro Gly Gly 151015 Ser Leu Arg Leu Ser Cys Ala Ala Ser
p¥p Val Arg GIn Ala Pro Gly 202530 Lys Gly Leu Glu Trp Val Arg Phe Thr
ARBISEFIAla Asp Thr Ser Lys

Seguence 1s synthesized

29

Gln Leu ga? Gin ser Gly Ala Glu val Lys Lys Pro Gly Ala
10 L5

Lys val Ser Cys Lys Ala Ser Trp val arg Gin ala pro Gly
20 25 30

Leu Glu Trp Met Arg val Thr Iie Thr Ala Asp Thr Ser Thr
35 40 45

Ala Tyr Met Glu Leu Ser Ser Leu Arg Ser Glu Asp Thr Ala
55 60

gg? Tyr Tyr Cys Ala égg Trp Gly Gin Gly Thr teu val Thr val ser

ser

<210>
<214
«212>
<213>

<220>
<223>

<400>

Gin val

1

Ser val

Gin Gly

ser Thr

val Tyr

75 g0

30

80

PRT
ARTIFICIAL

Sequence 1s synthesized
30
Glin Leu ga1 Gin Ser Gly ala Glu val Lys Lys Pro Gly Ala

10 15

Lys val Ser Cys Lys Ala ser Trp val Arg Gin Ala Pro Gly
20 25 30

Leu Glu Trp Met Arg val Thr ITe Thr ala Asp Thr Ser Thr
35 40 45

Ala Tyr Met Glu Leu Ser Ser Leu Arg Ser Glu Asp Thr Ala
55 60

Tyr Cys Ala Trp Giy GIin Gly Thr Leu val Thr val Ser Ser
13



65

<210>
<21l
<21iZ2>
<Z213>

<220>
<223>

<400>

Gin val
1
ser val
Gln Gly
Ser Thr
50
val Tyr
G5

<210>
<211>
<212>
<213>

<220>
<223>

<400>
Gin vat
1

Thr Leu
Arg Gln

ser val
50

Thr ala
65

Tht Leu

<210>

354045 P4028R1WO0_SequencelListing Asn Thr Ala Tyr Leu GIn Met Asn
Ser Leu Arg Ala Glu Asp Thr Ala 505560 Val Tyr Tyr Cys Ala Trp Gly Gin
Gly Thr Leu Val Thr Val Ser Ser 65707580 <210> 46 <211> 79 <212>
PRT <213> ARTIFICIAL <220> <223> Sequence is synthesized <400> 46
Glu Val GIn Leu Val Gle4828rGhoeGiydsbntauival &in Pro Gly Gly 151015
Ser Leu Arg Ll Ser Cys Ala Ala Sef Trp Val Arg Gin Ala P8 Gly 202530
Lys Gly Leu Glu Trp Val Arg Phe Thr lle Ser Ala Asp Thr Ser Lys 354045

; sn Thr Ala Tyr Leu Gin Met Asn Ser Leu Arg Ala Glu Asp Thr Ala
ppP5560 Val Tyr Tyr Cys Trp Gly GIn Gly Thr Leu Val Thr Val Ser Ser

ABBAITE~210> 47 <211> 80 <212> PRT <213> ARTIFICIAL <220> <223>
Sequence is synthesized <400> 47
Seguence is synthesized

31

Gln Leu gai Gln Ser Gly Ala Glu val Lys Lys Pro Gly ala
10 15

Lys val Ser Cys tys Ala Ser Trp val Arg Gin Ala Pro Gly
20 25 30

Leu Giu Trp Met Arg val Thr Ile Thr ala asp Thr Ser Thr
35 40 45

Ala Tyr met Glu %gu Ser Ser Leu Arg Ser Glu Asp Thr aAla
60

Tyr Cys Trp ?éy Gln Gly thr tewu val Thr val ser ser
75

32

87

PRT
ARTIFICIAL

Seguence is synthesized

32

Gln Leu GIn Glu Ser Gly Pro Gly Leu val Lys Pro Ser Gln
5 10 15

Ser Leu Thr Cys Thr val Ser Gly Gly Ser val ser Trp Ile
20 25 30

Pro Pro Gly Lys Gly Leu Glu Trp Ile Gly Arg val Thr Ile
35 40 45

Asp Thr Ser Lys Asn Gln Phe Ser Leu Lys Leu Sar Ser val
55 60

Ala Asp Thr Ala val Tyr Tyr Cys Ala Arg Trp Gly GIn Gly
70 75 80

val Thr val Ser ser
&5

33
14



Asp lle GIn met Thr GIn Ser Pro Ser Ser Leu Ser Ala Ser val Gly 151015
Asp Arg val Thr lle Thr Cys Trp Tyr Gin GIn Lys Pro Gly Lys Ala 202530
Pro Lys Leu Leu lle Tyr Gly Val Pro Ser Arg Phe Ser Gly Ser Gly 354045
Ser Gly Thr Asp Phe Thr Leu Thr lle Ser Ser Leu Gin Pro Glu Asp 505560
Phe Ala Thr Tyr Tyr Cys:BherGly GinGliycEhr Lysyal Glu lle Lys
<211> 85707580 P4028R1W0_SequencelListing <210> 48 <211> 80 <212> NT
Zﬁ%i E% A3 ARTIFICIAL <220> <223> Sequence is synthesized <400> 48 Asp
550 lle Val Met Thr Gin Ser Pro Leu Ser Leu Pro Val Thr Pro Gly 151015 Glu
et eie rp Tyr Leu Gin Lys Pro Gly Gin Ser 202530 Pro
<223 s%ﬁeﬁé‘% %_eé’rugl g%l'ﬁy%%%%al Pro Asp Arg Phe Ser Gly Ser Gly 354045 Ser
<400> 38y Thr Asp Phe Thr Leu Lys lle Ser Arg Val Glu Ala Glu Asp 505560 Vall

s1n va1 Gl Vel Ty C¥a.Phe Gy Gin Gy, Thr s Val Gl lle 1.ys 65707580
i <210> 49<211> 80 <212> PRTi€213> ARTIFI)CIAL <220>

Thr Leu Ser Leu Thr Cys Thr val ser Trp Ite Arg Gln Pro Pro Gly
20 25 30

Lys Gly Leu Glu Trp ITe Arg val Thr Ile Ser val Asp Thr Ser Lys
35 40 45

Asn Gln Phe Ser Leu Lys Leu Ser Ser vai Thr Ala Ala asp Thr Ala
50 55 60

val Tyr Tyr Cys Ala Arg Trp Gly Gin Gly The Leu val Thr val ser
65 70 75 80

Ser

<210> 34

<211> 80

<212> PRT

<213> ARTIFICIAL

<220>
<223> Seqguence is synthesized

<400> 34
Gin val Gin teu GIn GTu Ser Gly pPro Gly Lteu val Lys Pro Ser Gln
1 5 10 i5

Thr Leu Ser Leu Thr Cys Thr val Ser Trp Ile Arg Gln Pro Pro Gly
20 25 3

Lys Gly Leu Glu Trp Ile Arg val Thr Ile Ser val Asp Thr Ser Lys
35 40 45

Asn Gln Phe Ser Leu Lys Leu Ser Ser val Thr aAla Ala Asp Thr Ala
55 60

val Tyr Tyr Cys Ala Trp Gly Gin Gly Thr Leu val Thr val Ser Ser
65 70

75 20
<210> 35
<213> 79
<212> PRT

<213> ARTIFICIAL
15



<223> Sequence is synthesized <400> 49 Glu lle Val Leu Thr Gin Ser Pro
Gly Thr Leu Ser Leu Ser Pro Gly 151015 Glu Arg Ala Thr Leu Ser Cys Trp
Tyr Gin Gin Lys Pro Gly Gin Ala 202530 Pro Arg Leu Leu lle Tyr Gly lle
Pro Asp Arg Phe Ser Gly Ser Gly 354045 Ser Gly Thr Asp Phe Thr Leu
Thr lle Ser Arg Leu GluwRrodrlndsp-505560 Phefja Val Tyr Tyr Cys Phe
<220> G|y Gin Gly Thr Lys Val Glu lle Lys 65707580 <210> 50 <211> 80 <212>
223> S ‘T'ngzzlég ARTHEIA <220> <223> Sequence is synthesized
<400> 3P4028R1WO_Sequencelisting <400> 50 Asp lle Val Met Thr Gin Ser Pro
u Val Ser Leu Gly- 151015 Glu Arg Ala Thr lle Asn Cys Trp
in vl G e it Erdiob B L3S (20 L 1 By oy vl
Pro Asp Arg Phe Ser Gly Ser Gly 354045 Ser Gly Thr Asp Phe Thr Leu

The Leu I8 lleSanSer]ewfzinAMaGlu Asp 505960, gl Alg.yal Tyrdhyr Cys Phe
Gly @in Gly Thr Lys Val GluHe Lys 65707580 30

Lys Gly Leu Glu Trp Ile Arg val Thr Ile ser val Asp Thr Ser Lys
35 40 45

Asn Gln Phe Ser teu Lys Leu Ser Ser val Thr aAla Ala asp Thr Ala
50 55 66

val Tyr Tyr Cys Trp Gly GIn Gly Thr Leu val Thr val ser ser
£5 70 75

<210> 36

<213i> &7

<212> PRT

<213> ARTIFICIAL

<220
<Z223> Sequence is synthesirzed

<400> 36

Glu val GIn Leu val Glu Ser Giy Gly Gly teu val Gin Pro Gly Gly
1 5 10 15

Ser Leu Arg Leu Ser Cys Ala Ala Ser Gly Phe Thr Phe Ser Trp val
20 25 30

Arg Gin Ala Pro Gly Lys Gly Leu Glu Trp val Ser Arg Phe Thr Ile
3

ser Arg Asp Asn Ser Lys Asn Thr Leu Tyr Leu GIn Met Asn Ser Leu
50 55 60

Arg Ala GTu Asp Thr Ala val Tyr Tyr Cys Ala Arg Trp Gly Gin Gly
65 70 75 80

Thr Leu val Thr val ser ser

85
<210> 37
<21il> 81
<212> PRT
<213> ARTIFICIAL
<220>
<223> Sequence 1s synthesized
<4Q0> 37

16



Glu val

Ser Ley

Lys Gly

asn The
50

val Tyr
65

ser

<23i0>
<211
<212>
<213>

<220
<223>

<400>
Glu val
1

Ser leu

Lys Gly

Asn Thr
50

val Tyr
65

<210>
<211
<212>

<210> 51 <211> 31 <212> NT <213> ARTIFICIAL <220> <223>
Sequence is synthesized <400> 51 Arg Phe val Phe Ser Leu Asp Thr Ser
val Ser Thr Ala Tyr Leu Gin 151015 lle Ser Ser Leu Lys Ala Glu Asp Thr
Ala val Tyr Tyr Cys Ser 202530 <210> 52 <211> 32 <212> PRT <213>
ARTIFICIAL <220> <2%§52%¢{q%gggd§e$¥@_h@;g <400> 52 Arg Phe val
Phe Ser Leu Asp Thr Ser val ser Thr Ala Tyr Lev Gin 151015 lle Ser Ser
EL0 LG8 AR GHIASE TR AIENVabTyr 99 &Y Séi AP 20P630 y<210> 53
<211> 10 <212> PRT <213> ARTIFICIAL <220> <2235'Sequence is
synthesized <400> 53 P4028R1w0_Sequencelisting Phe Gly Gin Gly

i Lo VA Gl T §s 181852108 B2 319-616 LI 1281ORT 213>
ARTIFICIAL <220>

Leu Giu Trp val Arg Phe Thr Ile Ser Arg Asp Asn Ser Lys
35 40 45

Leu Tyr Leu Gin Met Asn Ser teu Arg Ala Glu Asp Thr Ala
55 60

Tyr Cys Ala Arg Trp Gly &in Gly Thr Leu val Thr val ser
70 75 80

38

80

PRYT
ARTIFICIAL

Sequence is synthesized

38

Gin Leu val Glu ser Gly Gly Giy reu val Gin Pro Gly Gly
5 10 15

Arg Leu Ser Cys Ala Ala Ser Trp val Arg Glin Aja Pro Gly
20 25 30

Leu Glu Trp val Aarg Phe Thr Ile Ser Arg Asp Asn Ser Lys
35 40 45

Leu Tyr Leu GIn Met Asn Ser iteu Arg Ala Giu Asp Thr Ala

55 60
Tyr Cys Ala Trp Gly GIn Gly Thr Leu val Thr val ser Ser
70 75 30

39

79
PRT

<213> ARTIFICIAL

<220
<223>

<400>

Glu val
1

Sequence is synthesized
39
Gin Leu val Glu ser Gly Gly Gly Leu val Gln Pro Gly Gly

-

5 10 15

17



<223> Sequence is synthesized <220> <221> misc_feature <222> (7)..(7)
<223> Xaa can be any naturally occurring amino acid <400> 54 'he Gly
Gin Gly Thr Lys Xaa Glu lle Lys 1510 <210> 55 <211> 87 <212> PRT
<213> ARTIFICIAL <220> <223> Sequence is synthesized <400> 55 Gin
Val Gin Leu Val Gin Se G Lys Pro Gly Ala 151015 Ser
Val Lys Val Ser Cys LysE %I%SE%GG% yér.hl&’kéi{ré p )Eg Thr Trp Val 202530 Arg
Ser Leu &g ﬁ'?% ‘Gﬁb’@iN@lyF«L@,gg}]u?TPp Wét Bly Alg PHe \PabPhky 354045 Ser
Leu AsSp Thr Ser Val Ser Thr'Ala Tyr Leu Gin lle séf ser Leu 505560 Lys
Ala Glu Asp Thr Ala Val Tyr Tyr Cys Ala Arg Trp Gly Gin Gly 65707580
Lys GIY ¥Ry SdFLBIPTHE VAT SefiSef 85 £210%56'€2143084522195 PRT <213>

artificial <220> <223> Sequence is synthesize

Asn Thr teu Tyr Leu Gln Met Asn Ser Leu Arg Ala Glu Asp Thr ala
50 55 60

val Tyr Tyr Cys Trp Gly GIn Gly Thr teu val Thr val Ser ser
65 70 75

<210> 40

<Z211> 87

<212> PRT

<213> ARTIFICIAL

<220>
<223> Sequence 15 synthesized

<A00> 40

Glu vai Gin Leu val Glu Ser Gly Gly Gly Leu val GlIn Pro Gly Gly
i 5 10 15

Ser Leu Arg Leu Ser Cys Ala Ala Ser Gly pPhe Asn Ile Lys Trp val
20 25 30

Arg Gln Aga Pro Gly Lys Gly Leu Glu Trp val Ser aArg Phe Thr Ile
3 40 45

Ser Ala Asp Thr Ser Lys Asn Thr Ala Tyr Leu Gln Met Asn Ser Leu
50 55 60

Arg Ala Glu Asp Thr Ala val Tyr Tyr Cys Ser Arg Trp Gly Gln Gly
65 70 75 80

Thr tLeu val Thr val ser ser
85

<210> 41

<211l> 81

<Z212> PRT

<Z213> ARTIFICIAL

<220>
<223> Sequence 1is synthesized

<400> 41

Glu val GIn Leu val Giu ser Gly Gly Gly Leu val GIn Pro Gly Gly

1 5 10 15

ser Leu Arg Leu Ser Cys Ala Ala Ser Trp val Arg GIn Ala Pro Gly
20 25 30

i8



<400> 56 Gin val Gin Leu Val Gin Ser Gly Ser Glu Lea Lys Lys Pro Gly
Ala 151015 Ser val Lys Val Ser Cys Lys Ala ser Trp val Arg Gin Ala Pro
Gly 202530 Gin Gly Leu Glu Trp met Arg Phe Val Phe Ser Leu Asp Thr
Ser val 354045 Ser Thr Ala Tyr Lea Gin lle Ser Ser Leu Lys Ala Glu Asp
Thr Ala 505560 Val TyrayzaniswdlacdigdepiGhtGlg Gly Thr Ser Lieu Thr

Lys Gly %’?&SSWSJQ \755 ﬁggsgge Tﬁg%Sger Ala zgp Thr Ser Lys

Asn Thr Ala Tyr Leu GIn Met Asn Ser Leu Arg Ala Gliu Asp Thr Ala
50 55 60

val Tyr Tyr Cys Ser Arg Trp Giy Gin Gly Thr teu val Thr val ser
65 70

75 80
Ser
<Z210> 42
<211> 80
<212> PRT

<213> ARTIFICIAL

<220>
<223> Seqguence is synthesized

<400> 42
Glu val GIn Leu val Glu Ser Gly aly Gly Leu val GIn Pro Gly Gly
1 5 10 15

Ser Leu Arg Leu Ser Cys Ala Ala Ser Trp val Arg Gin Ala Pro Gly
20 25 30

Lys Gly Leu Giu Trp val Arg Phe Thr ITe Ser Ala Asp Thr Ser Lys
35 40 45

Asn Thr aAla Tyr Leu GIn Met Asn Ser Leu Arg Ala Glu Asp Thr Ala
50 55 60

val Tyr Tyr Cys Ser Trp Gly GIn Gly Thr Leu val Thr val ser ser

65 70 75 - 80
<210> 43

<211> 87

<212> PRT

<213> ARTIFICIAL

<220>

<223> Seguence is synthesized

<400> 43

Glu val GiIn Leu val Glu Ser Gly Gly Gly Leu val Gin Pro Gly Gly
1 5 10 15

Ser Leu Arg Leu Ser Cys Ala Ala Ser Gly phe aAsn Ile Lys Trp val
20 25 30

Arg Gin Ala pPro Gly Lys Gly Leu Glu Trp val Ser Arg Phe Thr Ile
35 40 45

i9



<211> 80

synthesized

<212> <213> PRT atrtificial

<400> 57

<220>

<223> Sequence is

P4028R1IWC_SequencelListing

Ser Ala Asp Thr Ser Lys Asn Thr Ala Tyr Leu GIn Met Asn Ser Leu

50

55

60

Arg Ala Glu Asp Thr Ala val Tyr Tyr Cys aAla arg Trp Gly Gin Gly
65 70 75 80

Thr Leu val Thr val ser ser
&85

<23i0>
<211
<212>
<213>

<220>
<Z223>

<400>

Glu val Gln teu val Glu Ser Gly

1

Ser Leu Arg Leu

Lys Gly teu Giu Trp val Arg Phe
35

Asn Thr aAla Tyr Leu Gln Met Asn

50

val Tyr Tyr Cys
65

Ser

<210>
<211>
<212>
<213>

<220>
<223>

<400

Glu val Gln rteu val Glu Ser Gly

1 5

Ser Leu Arg Leu Ser Cys Ala Ala
20

Lys Gly Leu Glu Trp val aArg pPhe
35 40

44

81

PRT
ARTIFICIAL

Seguence 1is synthesized

44

5

20

45

80

PRT
ARTIFICIAL

55

Ser Cys Ala Ala

40

Ala Arg Trp Gly
70

Seguence is synthesized

45

Ser
25
Thr

Ser

Gin

Gly

Gly

10

Trp

Ile

Leu

Gly

Gly

10

Leu val
val arg
Ser Ala
Arg Ala

60

Thr Leu
75

Leu val

Ser Trp val Arg
25

Thr

Ile

sar Ala

20

GIn

Gln

ASp

45

Glu

val

Gln

Pro Gly aly
15

Ala pPro Gly

30

Thr Ser Lys

Asp Thr Ala

Thr val ser
80

Pro Gly Gly
15

Gln Ala Pro Gly

30

ASp Thr Sar iys

45



15 Ser Val Lys Val Ser Cys Lys Ala Ser Trp Val Arg Gin Ala Pro Gly 20
25 30 Gin Gly Lea Glu Trp Met Arg Phe Val Phe Ser Lea Asp Thr Ser Val
354045 Ser Thr Ala Tyr Lea Gin lle Ser Ser Lea Lys Ala Glu Asp Thr Ala
505560 Val Tyr Tyr Cys Al elin, 1Y GIR Gl Tht gy Lea Thr ValSer Ser

Asn Thr Ala Tyr Leu GIn Met Asn Ser Leu Arg Ala Gliu Asp Thr ala
0

50

val Tyr Tyr Cys Ala Trp Gly Gin Gly Thr Leu val Thr val Ser Ser
70 75

55 6

&5 8¢
<210> 46

<211> 79

<212> PRT

<213> ARTIFICIAL

<220>

<223> Seqguence 1s synthesized

<400> 46

Glu val Gln Leu val GTu Ser Gly Gly Gly Leu val Gin Pro Gly Gly
i 5

10 15

Ser Leu Arg Leu Ser Cys Ala Ala Ser Trp val arg Gln Ala Pro Gly
20

25 30

Lys Gly %eu Glu Trp val Arg Phe Thr Ile ser Ala Asp Thr Ser Lys
5

40 45

Asn Thr Ala Tyr Leu GIn Met Asn Ser Leu Arg Ala Glu Asp Thr Ala
50

85

<210>
<211>
<212>
<213>

<220>
<223>

<400

55 60

val Tyr Tyr Cys Trp Gly Gin Giy Thr Leu val Thr val ser ser
70

75

47

80

PRT
ARTIFICIAL

Sequence is synthesized

47

Asp Ile Gin Met Thr Gln Ser Pro Ser Ser Leu Ser Ala Ser val Gly
1

5 10 i5

Asp Arg val Thr Ile Thr Cys Trp Tyr GIn GIn Lys Pro Gly tys Ala

20 25 3¢

Pro Lys Leu Leu ITe Tyr Gly val pPro Ser Arg Phe Ser Gly Ser Gly

35 40 45

ser Gly Thr Asp Phe Thr Leu Thr Ile Ser Ser Leu Gln Pro Glu Asp
50

55 60

Phe Ala Thr Tyr Tyr Cys Phe Gly Gln Gly Thr Lys val Glu ITe Lys

70 75 80
21



657075 80<210>58 <211>79 <212>PRT <213>ARTIFICIAL

P4028RIWO_Sequencelisting

<210> 48
<211l> 80
<Z212> PRT

<213> ARTIFICIAL

<220>
<223> Sequence is synthesized

<400> 48
Asp Ile val Met Thr Gin Ser Pro Leu Ser Leu Pro val Thr Pro Gly
1 5 10 15

Glu pro Ala Ser Ile Ser Cys Trp Tyr Leu GIn tys Pro Gly Gin Ser
20 25 30

Pro Gln Leu teu Ile Tyr Gly val pPro Asp Arg Phe Ser Gly Ser Gly
35 40 45

ser Gly Thr Asp Phe Thr Leu Lys ITe Ser Arg val Glu Ala Glu Asp
50 55 60

g%1 Gly val Tyr Tyr Cys Phe Gly Gln Gly Thr Lys val Glu Ile Lys
70

75 80
<210> 49
<211> 80
<212»> PRT
<213> ARTIFICIAL
<220>
<2Z23> Sequence is synthesizead
<400> 49

Glu Ile val Leu Thr GIn Ser Pro Gly Thr Leu Ser Leu Ser Pro Gly
1 5 19 15

Glu Arg Ala Thr Leu Ser Cys Trp Tyr GIn Gin Lys Pro Gly GIn Ala
20 25 30

Pro Arg Leu Leu Ile Tyr Gly Ile Pro Asp Arg phe Ser Gly Sser Gly
35 40 45

ser Gly Thr Asp pPhe Thr Leu Thr ITe Ser Arg Leu Glu Pro Giu Asp
50 55 60

Phe Ala val Tyr Tyr Cys Phe Gly Gin Gly Thr Lys val Glu Ile Lys

65 70 75 80
<210> 50
<211> &0
<212> PRT

<213> ARTIFICIAL

<220>
<223> Seguence is synthesized
22



<220>  <223> Sequence is synthesized <400>58 Gin Val Gin Lea
Val Gin Ser Gly Ser Glu Leta Lys Lys Pro Gly Ala 1 510

P4028RIWO_SequenceLlisting
<400> 50
Asp Ite val Met Thr GIn Ser Pro Asp Ser Leu Ala val Ser Leu Gly
i 5 10 15

Glu Arg Ala Thr ITe Asn Cys Trp Tyr Gln GIn Lys Pro Gly Gin Pro
20 25 30

Pro Lys Leu Leu Ite Tyr Gly val Pro Asp Arg Phe Ser Gly Ser Gly
35 40 45

Ser Gly Thr aAsp Phe Thr rLeu Thr Ile Ser Ser Leu Gin Ala Glu Asp
50 55 60

val ala val Tyr Tyr Cys Phe Gly Gin Gly Thr Lys val clu ITe Lys

65 70 75 80
<210> 51

<211> 31

<212> PRT

<213> ARTIFICIAL

<220>

<223» Seguence is synthesized

<400> 51

Arg Phe val Phe Ser Leu Asp Thr Ser val Ser Thr ala Tyr Leu Gin
1 5 10 15

Ite Ser Ser Leu Lys Ala Glu Asp Thr Ala val Tyr Tyr Cys Ser
20 25 30

<210> 52
<231l> 32
<212> PRT

<213> ARTIFICIAL

<220>
<223> Sequence is synthesized

<400> 52
Arg Phe val Phe Ser Leu Asp Thr Ser val Ser Thr Ala Tyr Leu GIn
1 5 10 15

ITe Ser ser Leu Lys Ala Glu Asp Thr Ala val Tyr Tyr Cys Ser Arg
30

20 25
<210> 53
211> 10
<212> PRT
«<213> ARTIFICIAL
<220>

<223> Seqguence is synthesized

<400> 53
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Phe Gly Gin Gly Thr Lys val Glu Ile Lys
1 5

15 P4028R1WO0_SeguencelListing Ser Val Lys Val Ser Cys Lys Ala Ser

Trp Val Arg GIn Ala Pro Gly 202530 Gin Gly Leu Glu Trp Met Arg Phe Val
Phe Ser Leu Asp Thr ser Val 354045 Ser Thr Ala Tyr Leu Gin lle Ser Ser
Leu Lys Ala Glu Asp Thr Ala 505560 Val Tyr Tyr Cys Trp Gly Gin Gly Thr

Ser Leu Thr Val Ser S%&@%KW@_SequenceLi sting

10
<Z210> 54
<Z211> 10
<212> PRT
<213> ARTIFICIAL
<220>
<Z23> Sequence is synthesized
<220>
<221> mwisc_Teature
<222> (7)..(7)
<223> Xaa can be any naturally occurring amino acid
<400> 54
Phe Gly Glin Gly Thr Lys Xaa Glu Ile Lys
1 5 190
<210> 55
<21i1> 87
<Z212> PRT
<213> ARTIFICIAL
<220>
<223> Seguence 1s synthesized
<400> 55

Gln val Glin Leu val GlIn ser Gly Ser Glu Leu Lys Lys Pro Gly Ala

1

5 10 15

ser val Lys val Ser Cys Lys ala ser Gly Tyr Thr Phe Thr Trp val

20 25 30

Arg GIn Ala Pro Gly GlIn Gly Leu Glu Trp Met Gly Arg Phe val phe

35 40 45

Ser Leu Asp Thr Ser val Ser Thr Ala Tyr Leu Gin Ile Ser Ser Leu

50

55 60

Lys Ala Glu Asp Thr Ala val Tyr Tyr Cys Ala Arg Trp Gly GIn Gly

70 75 80

Thr ser Leu Thr val Ser Ser

<210>
<211
<212>
<213>

<220
<223>

85

56

g1

PRT
artificial

Sequence 15 synthesized
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<400> 56
GIn val Gln Leu val
1 5

ser val Lys val ser
20

Gln Gly Leu Glu Trp
35

Ser Thr Ala Tyr Leu

val Tyr Tyr Cys Ala

65

Ser

<210> 57

<211> 80

<212> PRT

<213> artificial
<220

<223>

<400 57

Gln val Gln Leu val Gln ser Gly
1 5

Ser val Lys val ser
20
GIn Gly Leu Glu Trp
35

Sar Thr Ala Tyr Leu

val Tyr Tyr Cys Ala
65

<210> 58

<211> 79

<212> PRT

<213> ARTIFICIAL
<220>

<223>

<400> 58

Gln
Cys
Met
Gn

Arg
70

Cys
Met
Gin

Trp
70

ser

LysS

Arg

Ile

55

Trp

Arg

Ile
55

P4G2BRIWO_SequencelListing

Gly Ser Glu Leu

Ala
rhe
40

ser

Gly

Sequence i1s synthesized

Ala

Phe
40

Gln

Sequence is synthesized

Ser
25
val

Ser

Gin

ser

Ser

25

val

ser

Gly

10

Trp

phe

Leu

Gly

Glu

10

irp

Phe

Leu

Thr

val

Ser

Lys

Thr
75

Leu

vai

ser

Lys

Ser
75

LYs LyS Pro

Arg

Leu

Ala

60

sSer

Lys

Arg

Leu

Ala

60

Leu

Gin

ASD

45

Giu

Leu

LYS

Gln

Asp
435

Ala

30

Thr

ASD

Thr

Pro

Ala

30

Tht

ASD

val

Gly
15

Pro
ser
Thr

val

Gly
15

Pro

ser

Ser

Ala

Gly

val

Ala

ser
80

Ala

Gly

val

Ser
80

GIn val GIn Leu val GIn Ser Gly Ser Glu Leu Lys Lys Pro Gly Ala
1

5

10

25

15



Ser val Lys val ser Cys
20

LvsS

Gln Gly Leu Glu Trp Met Arg

35

Ser Thr ala Tyr Leu GlIn
56

val Tyr Tyr Cys Trp Gly
65 70

Ile
55

Gin

P4028R1WO_Sequencelisting

Ala ser Trp val Arg GIn Ala Pro Gly
25 30

Phe val Phe ser teu Asp Thr Ser val
40 45

Ser Ser Leu Lys Ala Giu Asp Thr ala
60

Gily Thr Ser Leu Thr val ser Sser
75

26



