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(herei naft e’ %’PPV‘ FEEPEYt 0 as 577) Fab. The beta chai n of C3b i's

i ndi cated i n gr &eamethdie ofthpiresenthiaiention sncludelpreahidh or Readfi@ngf@ny doipleheayy chain
(HO) and Ii Ln dark, green and yel |l ow,
respective aiz&%‘:l?ﬁ% [Hhﬁ Ih%'dﬂ " (Z)'c g‘ @c?h(?%h%%ﬁltng&f'Se?fesbﬂwh G {%l $*BR%ed on t he
C3 b:CRIig 3 esateadyélnrms (B ) preteupseiraimy distsesstyodupme m&ﬁsg,eme tissue injury Bfiqg. 4.

C ose-up Oflscmnﬂgzinﬂgep'en'?ﬁsﬁfn%Hp@ﬁequactﬁl%dnbl@x(it& cRrliop¥Hnbihry R gass (kY. S Shown in a
surface representation, a ripbon diagramin cyan represents C3 superinposed

on t he 263b IEPPRIRYEiHlS: pe‘f’ﬁl%-’g'isikﬁp‘%ih‘ﬂ"hlr_‘ﬁs%ﬂdr@?“?‘“’a&l‘é“fi'Hﬁf}eelﬁtt‘éér‘ddésca"“rsa bbon

di agr am i n cataibpuligsRsbypassl cMGiloblegih indited Gchklirfa@(‘eﬁd(ﬂfeh'@apsﬁhﬁuﬁoﬂyw 1ed according
to the dis are

col or ed 35%%|nﬁ anoproh%alatlve A]Iomalu one 1rr1tésslo§\ te?hr%nalri')y, aﬂg% 'éiu{l ﬁaéltlxetweogﬁﬁﬁmm 577 is
cl ashi ng wmthph@hohpﬁ\mvmnet mecplaoﬂeg@@mmcgmeadge seh heage-oelatgheaculaifdegrnerftion

) Chains. or ancEea findeRapECUEER R MR ad b e Bl 0T o ues
t hat are i fetipprgtiss, @B‘%}P%‘Elmw&taﬂd @ch bntmp;qu@s neosygctéqﬁdlsgges sBplmmdNQetraprfapmrt y of

t he parent el fagdygiYAMhddpid, v@ﬁ]lﬁ)@@ Lafaeh dxio‘éscalflsfté sﬁIMSIJ@TﬂHreWCM%Gﬂ(cQﬁhl
144. 2. 43. S{7. Ea sensogranms and S77

bi ndi ng af F’Hlotcauioél (éﬁ%ﬁ O'Ef:*’ﬂ)geol‘i‘?sb‘ga”’ §}Q"’a{ﬁt&i‘a§§°"d867‘ rigglian ghvekas as3p,  put
not the pr Ualmhlwmh dyEBacuPujdcfiore benCBlysis, ciiBnivetotisivapiluibedy disresispid@bet er

pl at es usi y. Binding of S77 (A) or a polyclonal
anti C3 an bo pdgt}% d%gs%"%“?m’n@ or C3 was determ ned using a secondary
HRPO- céhj ugat edﬁgamlﬁ ﬁtﬁwlnb@omeﬁ thgepgm pleperti-agsecin ieni disardqiNga ¢d@jemesttaspppae i n 2N
%sal and abeebmRESudeddydtlat®hallilar dfpkbraliBfyANID) RRELAGI néoggcxﬁﬂtz!itggdy Sr7
sel ecti vele/%hl bits the alternative- but not classical- pathway of

conpl enent bbit erythrocytes and sheep erythrocytes were incubated in

Cl g- and factorin Bacﬁlephs@édﬂ(ﬂheﬁﬁfelitﬁﬁn&ﬂnd:enh@ﬂﬂin}l&ﬁBaxmb&iyts@lléﬁﬁel& Bindikewpsesence of

i ncreasi ng, gonge LLS0 e ind mhis bl LRk | OF control protein. Henolysis was
expressed as ‘[‘O]th B§ '?d 'hh lf""&thelfm rr%{%(c’f%st (}Elem)l ysis in the absence of

i nhi bi 8or. In one embodlmenl the antibody binds (o an epitope including residues of the C3b epitope
recognized by antibody S77.

In another embodiment, the antibody binds essentially to the same epitope as antibody S77.
-



Fig. 10. Affinity-matured S77 Fab inhibits alternative pathwayof

conplenent. Fig. 11. C3b Fab (577) inhibits C5 convertase. C5 convertase
was performed as described (Rawal, N and Pangbum M J Imunol. 2001 Feb
15; 166(4): -42) Fig. 12. 19G antlbody S77 and its F i nhi bi t
the C5 cons'g(??%?gig‘%i} bl ocki ng binding of C5 to C3b, thg%ﬁg];?‘i@g/?%%t

subunit of the convertase. C5 in the presence of increasing concentratl ons
of inhibitor wad"Xdduthet gnisiseasthe gaibedy copahticedpinhibit U binding gT pbbedy &7 €30
multimers Fig. 13a dlﬁrzlzmdmesanﬂaﬁ G} BifdsGONTRY dpASR corhjitish Rdsiias that Me Fact or
H A decay assay, gerfgg_}nad by generation of a plate-coated C3
convertase TRtHe” }aé’ P i ncreasi ng concentrations of 577 or Factor H
(positive cont rdhafurtmlgsnbod]mxﬁnt aircintibbB; coBipiiscs mhanbgdndinding ditergmpifisingrastitoact or B
to CG3b, andginhifites: LOBhLLWREsE he C3bBb convertase. Figs. 15A and 15B.
S77 can bi nd-l L G t%{ npr etsen(':te ot% bound fBb and does not decay the C3
convertase. Figdna %@A‘“ﬁﬁtj@“lt@Bme?}We pphedyicomsprisesdbolicaty (BEQHP N§St d) @gfsr and

i nhibits faghocehne Nosacs) QfaiPChR Vdghehees bF Hitibokd S7Rd s dnibidDIsy PorGRheRinbdi Ng to
C3b. Figs. 18A and 18B. Am no acuﬂ sequences of anti-HER2 anti o%dy rhul VI AB
4D5-8 11 ght™®EQ ID NO 13) and heavy (SEQ ID NO. 14) chain variabl e

regi ons. Suppl emendrials dribgdimknts, Re antthudsa lmﬁ]ambmﬁlﬁtzeGGMﬁMinﬁtibb’dyt he HC and LC
.Of o7 7 ab (ReSB‘PN %lb&a%%mameﬂ?ncf?\r xatnnf:%E%leCEd Hgﬁ)n t]:e(ﬁroug COIlSlStL&lleg_S})f %5- %99

encormass "SEQ T ppl enent al "Fi g

contact wi tiKabslschy Realiviiss, 0OBBmEaady éfﬁmmWES@D'@E@DRWWMS,TmeaRe@b@%s
1098- 1107 eQg00RAS uBER haRe, mhBlodics Wb ZR0hd RARSAEET L MERAO DERToHT
Suppl enental _Fig. 3. Arino acid sequences of human conpl ement factor C3
(SEQ I D NO"“@‘)Odé%B"WB'ﬁse conpl enent factor C3 (SEQ ID NO 10). Detail ed
Descrl ptl on of twhaoffeekees sl inkediostonedis a@lwﬁ?@échﬂ’ﬁa[do@nﬁ&snmn comprisithQ@C3er s
Sequence Cgm[rgcin ysbélbcila%le(?b a&? b‘oﬁé? h(lt Hta le me t%cé)!l X fnaceutlca{ly zrcceﬁg%ltcf:carelcxhaw ng
t he sane ami no aci ldil@@kquemtmémast,tae ﬂ@lnm¢tylpémlm1metldes fovest if thomamanife,
regardl ess gf, ,lelthgm_g;gggat&fdlsg;dg,par ation. Thus, native sequence C3 can

. 10be i sol at edl 1 om nature. ortan: be producedby r econbi nant
andhar =synt het i & HivEbes aspyghcthedpypntiongepogrs a kit compeigipg ietpiginerpompiisangiasf 3k al | y
enconpasseSinfgdniblisal Cy HE6HY 'E)ftﬂgper%ﬁthW@ﬁnofx r q@m(nad(gunca@bﬁawsm.aﬁ wﬁ@)hyngspl iced
forms) and natural ly-occurring alleli r.i.ant.s
st ruct al S8 rf‘f"i%%{?‘(?ﬂ%"%é’? A EoRy f gipipat ﬁﬁ’eﬁﬂtﬁbﬁ% %[V\ﬁflmgcéﬁﬂfélnce as a
C3 pol ypeptcodgosiien fov end utatment bﬂid(bh]@lcmbl&h%kﬂﬁ&ﬁﬁhﬁ@ﬁiﬁﬁG C3 pol ypepti des
specifically include native sequence human C3 (Suppl enmental Figure 3, SEQ
ID NO 9; 15see, also De Bruijn and Fey, Proc. Natl. Acad. Sci. USA
82:708-712) and pol ypepti des diriehbeschintienofgheilawings | ncl udi ng hi gher

prinmates and ot kgl Ness gmtg'qmj S tb &1@@ Adrdy1€ mouse C3 sequence shown
in Suppl enent al ure %Mnﬁ%e O 10 i The terns "C3b" is used

herein %o refer f%gé’ hf"#&t"PW%"'“%h'ﬁ%‘ﬁ&@'“@“ﬂo‘ﬁ&?’i?6‘&&9‘%%0“{5? oduced from C3b
after cleavage lwg 5:3:1ymmarcm&secmeineasplagwrﬂhaulaﬂ;mwmn@xsw (RBandieragnment

fromthe arlr)]ne Syea exéed 10 asr%zgloﬁ) tfpcebetd chdm o %h 1S m cat e{aé/rlacngthe eﬁ ha. dem 1sb The

term"native samne neani i'n connection
with C3, andlispeénidgingal Thy hccm;tludve(‘slq) g llg@ttche\ne(l@qWﬁ@e ikdinage in(@8th gofn SEQ | D

NG 9. and eTF\ZC% écﬁlrel)ceé]{lgmsq’g&rl’oé& )|I|t§tl19@§9 lbrl:o}ﬁgﬁx Ed:’ &aoq%ﬁthgﬁ%R ' and

i ncl udes any I'S capabl neutra 1zin ocking, partially
or ful 1% i ﬁmclwtfl Sﬁ'gct”r"aﬁlldd‘g%?‘f”h@ maﬁ@mcu ng or interferi ng with 25a C3
bi ol ogi cal act i wigta CldsSbp eMmiAGE Mo AGhEAEy SMWEMEBH, ¢3bH habi 98 surRbd | - C3b
ant i bodi es rt%pegentation, a ribbon diagram in cyan represents C3 supérimposed on the C3b structure. The HC
and LC of S77 are indicated as a ribbon diagram in dark green and yellow. The surface of C3b is
colored according to the distance to S77. All atoms closer than 4.7 A, 4.0 A and 3.5 A are colored
35  yellow, orange and red respectively. Note that the LC of $77 is clashing with C3. However loop of

C3 might be able to move.



anti gen-binding fragnents thereof, other binding polypeptides, peptides,
and non-peptide small nolecules, that bind to C3b and are capabl e of
neutralizing, blocking, partially or fully inhibiting, abrogating, reducing
or interfering with C3b activities, such as the ability of C3b to
participate in the pathol ogy of a conpl enent-associ ated di sorder. The C3b
ant agoni sts, such as C3b anti bodies, herein 30specifically recognize C3b

and not its precursor, C3. A "smal |l nolecule” is defined herein to
have a nol ecul ar wei ght bel ow about 600, pr ef er abI y bel ow about 1000
dal t ons. "Active" or "activity" or_"biol o

context o ESpAmHTHE i arencas ot e by 520 T bl ana bl Pé‘%%%é
i nvention i $)ehnsbpatioody SREFabiagmen; Ingicpigd int 1ed prey edFS‘qh{?FF t?’ﬁi‘ﬂ P¥) a
35bi ol ogi calcoBRetwithtGa Br C3b. A preferred biol ogical activity of a C3b

ant agoni st  ipggst £ atPeB. IBitdiharffif) Aﬁrdﬁeaﬁwbamwmwmwmnw affidifye st ate,
e. g. pat hol Q@¥ure®ferdod-304.8259¢7 BiRE7F&pase or condition, such WO

2008/ 154251PCT/ US2008/ 065 for a ssoci at ed
di sorder. TﬁégSaM’l% and 7, % %Iz%é %@%ﬂﬁ?ﬁ%wﬁf%*ﬁc V& (SJ?E ‘?CLC@:I Vo tests,
i ncl udi ng biFg@i $W aRB&RNBI7 rdebiiges T3bduenaiiie pointadculeiBebyrifed d3bag3cl i ni cal

trials. were captuedti® idrofenpitesBing agdBoknalt EXhntbadyr Badingiof STBED oherein in

t he br oadesta psBokaalant CBRalikode B)ab kaplirsdasiesr @hdapiztdnalnediiciag a condi ti ons
t he pat hogerashdarp HREOL@hjugiedintibsdyaDolor was ddveppedith TIIBIEPL), s&ppah of t he
conpl ement srymensomhbaﬁbanémaceataﬂ@hm corrpl enment defi ci enci es. The term

opect 1168l g B ﬂ@ga@e%baay L gﬁesg%”?t G Ry

ggfieg?;[ Cgl IOgEl%s ;a? 1 3 gé sermg 818 SIS oxtnkogrlim LS pr ah&g
Conpl enent §n GErs ét?%‘%? ngg? émﬁ P Lfﬁ]cé:gm 3 tem ?m?%?' @%pmssefl Pammat ory
‘di seases an{™IFAGTAFLHE (ﬁn% 5“8% Tﬁ‘ i rﬁeo lfbor exanpl e,

r heunat ei daﬂ?‘tgmo Mfﬁﬂ‘nBAinammdtSdﬁfa@mhwﬁtaalyemhtwe p8hwaywy mjmdﬂnén(tARDS) ,.rernote

tissue injugy, ‘? t(%'i) F'a§ nﬂlbﬁQQS LERBREMSES BonveRisP %ﬂ@&f&is\ﬂ@é&‘g&duri ng

cardi opul no UV i Qm '1“5'1%6(4? upus nephritis
‘and resulta gﬂ orreru ) ephritis an vascul'i fi's,” cardio uI monary bypass,

car di opl egi Hig hdg@dntihody NAT nddtsdieb Fagment inbjbit the €5 p@wertztsybé blopking

“menbr anopr obintlimgaf £§ ¢ gy mh?rmrl@nfebhﬁ pubusit of Gacenvpias h;gg,e naesgeee afengl
failure, cr wgﬁaSmMWIaratlQ@awﬁmhﬁh@smﬁﬁddpd@QS}WMWH bl Gy bindigaiter at i ve
di seases andle(ﬁﬂbenul%mﬂpl enent - associ at ed eye conditions, such as

age rel at ed Figaw 5947 dG8IBD&L ehe @or(vé%s),-)m cSRREQD @aétomw&e%ayaaay @@4 ion

' uvei Bdnlefation| Elodtf O BrRertBb i R plefhtd\GRAGEUs

endopht hal céntraﬁaﬁls d%tsb%r e{gf&@p@%ﬁ% JdReygscul ar it seases, SUCHas
a

_di abetic rrac opi a von Hi ppel - Li ndau di sease,

hi st opl asnoEigs: Uﬁﬂﬂﬁé“%y%'/ @Emsﬂm‘dl Pﬁ‘afac\?éBﬁO 63k ad inbibits éanpeion elor neal
20ne, ovascuthgG3pBbcefvertaset i nal neovaseul ari zation, as well as
al | o-tr ansprREt3il£0.15BYSR @S bing (3BifGE E&Qene@@ﬂ&ﬂh@fﬁbﬁdn&do@d}fo@ﬂédﬁyoccl usi ve
pul nonary dijgtadzasaveudr one (CCPD) ast hma, and aspiration pneunoni a '
The term "cgnpl enent - assoc condjtio S use re
broadest seh&& %Mﬂﬁﬂé?ﬂégﬁaws fé‘i"é” KB ’i“&t‘bﬁ%‘!’ lﬂg‘éseteg%tsﬁf?lgacﬁﬁt hol ogy
of which i n¥&§Vifgs conpl enent, including the 25classical and the alternative
pat hways, apig. 17 SPAiHhitets ICR1 Hi[hﬁ]g&bmbnati ve pat hway of conpl enent.

S f |1 hin t di
The assoo af%ﬁ{\\%%%” fé e g@gou e T T
or progress o ?f“’% i l?ﬁ’ﬁPBftl on of the

al t er nat i veSypldawatal FigohResidaestonai3bade cattaed with theddDiend LO0KST7i@bude, wi t hout
i mtation, (Residudsa833489 enobphds\SEUIIENAS £3 Residads 895-889 éncompaps SEQFID
age-rel at edNomtg)l ar degener ati on 30(AMD), including dry and wet

(non- exudat | ve and N7 choro dal . n&)Dv Jearlbf(ﬂdﬁn (CN\V),
lB)é) emen E%ﬂ% i fﬁ? w1t rg% S
v o R e

di abetic macul ar edens, pathologlcal nyopi a, von flippel Li ndau di sease,

hi st opl asnpbsis of the eye, Central Retinal Vein Qcclusion (CRVO, corneal
neovascul ari zation, and retinal neovascul ari zation. A preferred group of
conpl enment - associ at ed eye 35condi tions ¢ ncl udes age-rel ated nmacul ar
degeneration (AMD), including non-exudative (wet) and exudative (M or
atrophic) AMD, choroidal neovascul arization (CNV), diabetic retinopathy
(DR), and endophthalmtis. WD 2008/154251PCT/ US2008/ 065771 The
term"inflammtory disease” and "inflammatory di sorder” are used

i nterchangeably and nean a di sease or disorder in which a conponent of the




medi ates or otherw se contributes to an inflammatory response contributing

to norbidity in the mammal . Al so included are di seases in which reduction

of the inflammatory response has an aneliorative effect on progression of

the disease. Included within this termare i mune-nedi ated infl amuatory

di seases, MR laut oi mune di seases. The term " T- c&UVHRYPABEY" di sease

nmeans a disease in which T cells directly or indirectly nediate or

ot her wi se cont r Pinplenental Figr b Adiinoyacid neqaenvesmihbmanThepFmew Fcton@H(SEQR Nf):sease

may be assokategkothhRaseh kB @:8dp&id.¢6t s, | ynphokine nediated effects,

etc. and even effects associated Owith B cells if the 13 cells are

stinul ated, for exanple,.bthe |ynphokines-secreted by Teells. Exanpl es of

i mune-rel ated and i nfl anaiedtild DesHp6MSf t1RAFeeatd Dhbshmakie T cel

medi at ed, |ncluge ngl %gslinitation, i nfl ammat ory bowel di sease (1BD)

system € | upus éryt s, rheumatoid arthritis, juvenile chronic

arthritis, sponﬁlyal tgas 'Y opdatdemekmes ¢ 8T @eied sxdrahnigsabdy, pslotferto deive sgyence

idiopathicCgE& gﬁnagory nyopat hi es (dennat omyositis, polynyositis),

Sligren's 1 rone, systemc vaculitis, sarcoidosis, autoinmune

hemol ytic anenlé WWWWﬁﬂ%mﬁéﬁ%yﬁbﬁéﬁﬁ&meb@W@%V§ﬁﬁPmﬁ@@ﬁ%ﬁ%ﬁwmweasaC3

herogl obi nyély@}mde@bﬁ\@tl oM RGule N QRSN O RRIE &F pldpsl hmamsq]abws@m@%ﬁs@mm c
iated thromb roiditis ( di sease,

Paehimdb o B IReR e ol B TR Ry bt RO it P T s ate

t hyr oi di ti sdqpenclé @:b’ebm{‘ caibl elncdmpessesl lmmﬂﬁ-ecfmdlngt/ﬁdnﬁ‘fml(e £l dreag®ely spliced
(gl omer ul O%?;B%} alx& %xéadl% L&Q(HIL ml {c%]c-njia;l{s %]F ciGP gll sl?x}ct acil %m&nlnl tm%llvgngangl S€ases
of the centra nd nervous sys mift I pl'e"scl erosi s,
i di opat hi ché;ymgylrrﬁéem@mmwc'd ﬂq@}sme@b@ C3 acrlxpeends éasfe@ fr@u eﬁulasNatrvfs ebénouS3
hepatitis f)&]ﬁﬁgﬁde; dpScifidallBinclfide daiveBefBitte Qﬁl%rCftgtmﬂ%Q@ﬁtgtFr@@ 3C SF’Q I ROSY;,

aut oi mmune chroni ¢ active hepatitis, prlnar¥ cirr F

gr anul dfrat His?Réfsat el F ynlios NatkeAcad. Sei. UBA %xﬁ‘&l 7t‘ ?&dﬂd Pﬁwea?ﬁ?ﬁ? deyhupy
fibrotic | blﬂ@aldlnﬁ:&lﬂfﬁ@ﬁlg(lee plmatesyid btha nf)il btilﬂﬁln&)n,mdgl ditietIsensisd CV/&quence
enteropath% Wnl]gl NS mghgggg Q§b qgrne or i mmune-nedi at ed skin di seases
i ncl udi ng ons? 2% & ythema nmul tiforme and cont act
dermatitis, psoﬂwa@ms(I@Ih@ﬁgﬂ@wmn@@§$egn@ﬁthwmkgﬁ@bsﬂnhM&bpebgnmbphlIic
pneunoni a, ck@hﬁpa&ﬁaﬁb?@h@&ﬂ@%%u%kgh@%kan Qmﬁ%P@Eéﬁ&ﬁkh%%htmhﬂﬂﬁynnn't'S
transpl antati on associ ated di seases including gra rejection, graft ver sus
host dP%ea$eninggof the Cherchain giddesing behmid 3ht Fibﬁrfe@t inétr'\@§¢os'ence TroaBE MSIRL " i s an

i ntervent i ABanRgal BhmetheWid ddndebGoni with @t indBpeRificAly 8MRtd tﬁ%a&lb@se&{%\{@ell@lg&mnt or
30al tering the atholoag of a disorder. Accordingly, "treatment” refers to
bot h theraﬁ@ﬁil nt and prophylactic or preventative neasures. Those
in need of treafh¥dih “CRCdntigdenidrhiosed al thei@eiestbdnkt, ilhencﬂiid&ﬁihsi efoleaﬂe iwalid as

'I[‘ QFZSGIdnd:NQI ngsleeof neutra‘n }%; g%ktlllgcpal'ﬂa“%?l‘ f{rJ)rllla}/ m]agl%r&fatrno atl El’ rc%uctn}% or m(()cn fem%%va[ep‘rg?e
responge o#Cémeb@pdnEmedﬂmengnﬁmnbM%ee®@nsenm®nzmeﬁﬁbmn®hewdm2ease nDre
suscepti bl §1‘utrc91 l}ﬂ(ﬁ%t ﬂFlggntMa&;fQ@{en i ﬂﬁﬁg%%%&ﬂuﬁes%%c}é an(?xﬁ)% pg?udegngll biotic

antlfungals “anti-inflanmatory agents, chenot her apetti cs,

" pat hol ogymolgfules, élé‘é@&obgme %i'gdbé? Qfa?rma%bb%o@mﬂw fulbsiphibitng,
i ncl udes aelﬂl og,@ﬂ'}@ﬂx@m@ﬁh@ of lh@fferﬁigmh@gb SiviibBe suoR hd th@ﬁlﬁﬂom%ﬁch@lﬂé%ﬂe @he This
i ncl udes E ¢ 1 @P 08%&5%@51PCT/USZOOSQ%§ @1 ab or.mal or
uncontroll%ﬁ g%%ﬁV”BPSWFHafﬂ%ﬁ? WgHier i GLPEBSH: TUribas yibgeirse herein

| ynphodyt i pedidaligiesogaing CHody nqprite giwatriogrg3. aut o- antlbody producti on,
conpl ement  pr Oqff sHaﬁ) Q]’olc!nn(; 8L c;e?r]e%q]%%n% B«h/e 5 nl%lenlﬁc[l % sht b‘él}‘%vtab&ﬂ 6&9 r%Ferabl

nei ghboring cells, releas I'nes or of her "Secr et tory prodh at
abnor nal I%#@1§mﬂéﬂwﬁh@§@|on or aggravation of any inflammatory or

i mmunol ogi cal rﬂsmn&eacuvn{ i drtgiait g0 aif i ik @(mt&mc)s@mg%mﬁmmx £sqphi | IT ﬁ
aces, e

e05|noph| ocC nphocytic) .into cellular s

term" nanﬁ%ﬁ““gggﬁ§ﬁé Wé?é WWP%Pé?@e%H“éﬁ?d%ﬁfﬁﬁ?@éﬂﬁ éPﬁﬂ%ﬂmég)é manmal |,

i ncl uding, mwm@&MnﬂwdymKmehﬁﬁ&nhﬂﬂﬁﬂ@uﬂhmghﬁ&debHﬁ@ﬁﬁmndmﬂﬁﬁmyGVEdefarm
ot s and 1opeedffne SRRV RAPh RSk 0L TBh0BHGA RS GRue oLl ~ERE
manmal is a human. 10.

. Admi ni stration."inconbi nati on. wi t hnone7-ori noreSurther. therapeutic.agents
Mcl udes- sinul taneous (concurrent) and consecutive adm nistration in any
order. "Therapeutically effective amount” is the anount of a "C3b
antagoni st," such as a "C3b antibody"” which is required to achieve a
measur abl e i nprovenent in the state, e.g. pathology, of the target disease
or condition, such as, for exanple, a conplenent-associ ated di sorder. 15The
term "control sequences" refers to DNA sequences necessary for the

The



20Nucl eic acid is "operably linked" when it is placed into a functi onal

rel ati onship with another nucleic acid sequence. For exanple, DNA for a
presequence or secretory leader is operably Iinked to DNA for a pol ypepti de
if it is expressed as a preprotein that participates in the secretion of

t he pol ypeB‘F QW58 oot er or enhancer is operably |i MESPSY LT di ng
sequence if it affects the transcription of the sequence; or a ribosone

bi ndi ng si e ferexaypds apinpldnienkestpcinigd diserdrli Ry astediv etrcis detbrnjined iipig virig or in

posi tioned 50 &S, itcPidn@Ginking Q&@shﬁl@é@le@etv&l@rd‘mlnm&a& Rman QRRIAMY |1 nked”
nmeans that the DNA sequences bei ng | i nked are contiguous, anti, in the case

of a secretory IBEHEEY CORRAPFYREIETedIioIdr” isgigs herginim Hie Broadsshsesesnd inhdshcer s
do not havaell tigeabe aﬁthbgg:ouSQndhiom«ha@tnogelﬁﬁmmtms:hexdesba}sndmgafes &Mheat
Convenl ?nt ruevstliol;xloﬂhc 0mp§emen ste SUC1CaL1 fgxleg(gns dgonq]p ! 16 lt (?fz léﬂCIBS e}l ¥nt het Ic

ol i gonudl edti de adapt or's or PHARSFL 3/ Y AW el e

convent i ona}becqﬁpakytmcwe di3@SeShnd mtpelagiyd! ccmﬂltlhySbhat umzﬁttﬁthe abibitiboefC3i s readi |y
determ nablc@nvpﬁ(asé) Nhe %frm gécﬁ“omaryyfncﬂﬁ‘eé Alsehggs £nta$atﬁélg ca@&qdﬂ&@%lqaﬂ)ényf t'ﬂ%man
enpirical cal cul ati on dependent upon probe %1 washi ng tenperature, and
sal t concefitfodiongpcluding sgleqiiss ipidition Rfde dlm'@b\eescomékﬁmfnﬁéathwghfé?mnl@mbr at ures

for proper .asigeal d]d@@icxs\M&IuH@ wath&Ut liMfatidh qmsmﬂ&ﬁ)dd.!;ee%eandtaemmlﬁ& k& Ses,
of .denat ur ed t o reanneal

Hybridiggat | on gsnerablydepsndsuan Jis anlLLsy ol pdenatdred AR o, ea

mel ti ng 35tisnpiejuat afieeischdhip atd gieeliusioh ongldgropeactfaticledir mg@hnmqmb:hangy bpetsveen
the prObe I'I“I | . S, pe; nl S 11 lh oeu 1S Sure
that " can b i@ Bl BRUBTE B IR e%ﬁlﬁ‘lgii’ L R
woul d tendcatldjowk@amhépqs%a@@mmgla:@ﬁ&ﬁ ¢0mmglymi<@w§4 ﬁysrﬁlgwétrrnn tyji | e | ower -10-
WO 2008/ 15ﬂu%@@lPEZHdH@Z@Qgél&ﬁ&ZlBﬂephn‘ﬂlIP@F\%ta,shr&ﬁth& &Site RFal fAQfe, AEFicbhiana)

details and expl an_atl on of stri ngcenc bri di zatl on reactiqns, see
Ausubel'® et aniphosphelipid syjydrogieqpasu iy g?“r‘i‘af\/bq dé%?ﬁﬂe%ﬁ“ Bihg1 GFY ey et 1%t ¥F sci ence
Publ i sher S;;on(iﬁjgl%éuch as age-related nfblariggnérativn GAMD),@hadidl hecvaicglarizatidn (ANENCY
fg\?vd: E)Inf)gss elgtles,ndl% ’cflcI al;]1 gwprel%c??mm 1e@é€i r?t%ol %‘Qst én]:iéﬁgmpryt:st zla‘}%so(f:hext miaa[ocul%lz)lgrml oy
5sodi um chh@tvaselldalr@w@@@%sum @cshhbetmlmcnlmmdeﬁﬂ p&%lmdl lumpdioﬂmdywehhhéaat e at
50C (2) egpcag)fyhlggﬁlbs%mbyft{ﬁé é}h @hﬁﬂﬂctﬂldp@a@b&ﬁds@g @g@{)‘)t corpdch as formam de,
fbr exanple, 50% (v/v) fonnam de wt 1% bovi ne serum al bum n/.0. 1%

Fi col1120. 1089%8FYYizairny wb’rq%ﬂ@f%wwwaﬁl i pHaspRAREONJYPFRe sPeHID 6. 5

w th 750 rTMnﬁﬂdl)@lmcﬁlhh@btdﬁ@we FOmoniM Gardisumdditd @ORDRtastKRCandkpifadon enpl oy
50% f or mam de,1 x SSC (0.75 MNaCl, 0.075 Msodiumcitrate), 50 mM sodi um
phosphat e FBH"628), 0. 1% sodi um 10pyr ophosphate, 5 x Denhardt’s sol uti on,
soni cat ed sal no'ﬁmesqaar panipNAnefieR§octagh byvkpnditihn FuSBBereinamtdie bib@istdende andn

sul fate at , r. i um
ci'trate) angrEnsltbis ol anE a8 ok, i B BREL SRR LTI

consi s®§ ngelessicy and the demativsmedMmisHyd EDRACHEr ts%@er']a%methmyellfyo'm'?nﬂCﬁgent

condi ti onsSpemyaulp%cluqm.thﬁd tmal gSp BE 8K EyclRehitivs zﬁ@@ﬂé@&i‘ihe%so&%ed YaMak ecul ar

C oning: A Laboratory New York: Cold Spri r Pre 989 and
i ncl ude th‘ﬂteUEfévcd‘f“h\Xé”s'FYB ﬁaugalc&td%em‘ﬁﬂ HyEsere e :9? %8@? EBaPIaHY by &ie

t enper at ur @hibitiomofahedlte@ngyt atbwg. YShHEmkeasodited dygemlumbxlikaﬁchtdla,a@ﬁamdescrl bed
above. An ]emx"?at Le agl];lar Cclagrrat eld%ea%é[srslllcqusa 1 stgoend%t I (r)erl]zﬁedl ma Ql\wﬁe ‘DE!H

i ncubation at 37CA % T n CoOnpris £ 095 or e, §§& (150 nivi
Nadl , 16 n@uMIp) slelddlwrdlwmdr\aﬁttél))n e@@a‘lﬂielam @f@@humf@m@,@pmw 11éqyisculh1127itl®) 5 X
Denhar dt’ S¢ ISNL{PX«E@E] dldg&’%’a%lgé' @&e%@éslléiafe@te@ino;ﬁﬂ@s %Qdmﬂkltg%ﬂégt”&ed shear ed

sal non sperm by washi ng lters in SSC at about 37-50
C. The skl'PV‘é)d”'élr”P?‘@%fﬁ'aV\ﬁ"ans"'F éE“cB‘g‘ﬁf"E'é?“htSW“ﬂ‘kSC%?Hj“dk‘fhol"ﬁ’éd'f’é(ﬁlﬁ%rva‘f giveel- i oni ¢
strength, mehdaw da&saear:sapls@mmbmhae}@pmmﬁia&enaﬂ aem@rcaumqhm@) pdsrﬁae Iengt h and
E:EIerTL:’ |k§ p%: \)//dﬁ(éjﬂ)@(llaglé)n (?8(? xc?ﬂr:xasl I%‘ ﬁ)vasét %gtt?c%gg\tpuéureq ou fd GO {emf:l:n Sﬁocfugrds 5 etO a
: tag’ p¥d ypepdijicde inchuftsest- agitqdmidylpepfpgoajedﬁ&%@@@u@mdnesm}uelsatﬁﬁtw.r-t)pnd)v| de an
epi tope agajfgte ee/ty09hu@bﬂ,@Rmm%yo,&aﬁboba%cdm%my@m ém&heretmo%r\%&k)such _
that it does not i'nterfere with activity of the polypeptide to i ¢h i's
fused. Thenf gflophaipiépt i de preferably al so |s fairly unique so that the
anti body does not substantially cross-r8act with other epitopes. Suitable
tag pol ypeptides generally have at |east six am no acid residues and

usual | y between about 8 and 50 ami no acid residues (preferably, between
about 10 and 20 am no acid residues). 30The term "anti body" is used in the
br oadest sense and specifically covers, without limtation,




singl e anti bodi es recogni zi ng a breakdown fragnent of C3 but not native O,
such as anti-C3b nonocl onal anti bodi es specifically binding to C3b, and
ant i body corrposi tions with polyepitopic specificity. The term "nonocl onal
ant i body" ein refers to an anti body obtaine ul ation
of subst ant| %Y @%%%ﬁmgeneous antibodies, i.e., the i nd%\ﬁr&%ﬂo@gﬁ?ﬁbodl es
conprising the 35popul ation are |dent|cal except for possible

nat ur al | y- occur Fhnigmhiveflemingesy dissate” prdy inflamppteyeliserdph atgiuprgrinteiphgugsedy andwo
2008115425164 4R2RQBLOGEF Trlwiiéten dofb&RentdP e GhianRlsystM sfashhmadsuiesed herein
refers to an antib d .obt ai. ed fraoma popul ati on of substant.i.al.l
ombgeneouS AT AU rEP et T LS AR CPUGRTRE SRV DA e ¢ he
popul at i on namenal. dent indaded axdemesfnowhngmsmcbdneofnatmﬂqaxhﬂayn)oetponrse haagn mut at i ons
t hat may b%mpl o?a%x@@ Eff Ic nonm1c%?gssi@f1n&ld{yd§scae!‘,\/blﬂa%e9%Iﬂn%ﬁtlj l?nogé ﬁﬁrﬁ%g ﬁm!ﬂ!nghl y
specifi €, cct 8d AGal nst '@ Sngl e antigenic Bsite hernore, in
contr ast t@fbmm@mclmwaﬁ, llﬁbéﬂn&e‘il@mawble @m&bbody preparations which typically

i nclude differ e @it 1bQA KRS Lirr Bk theABAidRShe Mlivhi@rasis cﬁl.eét@romn@@mys
(epitopes), each nonoclonal antibody is directed ag ?me t a.sin

det er m nant™eBAC PRI a)éwb“*?w%ﬁmf Pamanigho'dr ifall meqiHe dsgtse a¥ ¢ e
charact er afsodihial \aMdebﬁﬂgﬁataSefbem ngmﬂxbhﬂd inetihtddretisatg ets. s ban tifals |a§éomaled

,.hormgquou nP% {ls S fcgl[s are s”-um]upged or’ eﬁamp E) thc 0 mpBo mt?asese%‘,l%{%§ E))I; Y&&G1:2

‘requiring. production o
" met hod_For exanpkanples hérmnnln@cellmdahchmﬂmwwdd@sdgaﬁmedﬂwmme ehdimesdiatgilt | yt he
-present i q\éﬁl% 'v@tﬂout MRYatRE, 1%%ala¥y Echiﬁ:l myeQJc'(M%yHEﬁBQ{BuJ ek ftﬁnagﬁﬁcmed by

Kohl eret al. (1975)Nature. 256:4 may by reconbi nant

net hods ( Séll?”m@m@ anﬂn\yq guvpalﬂeésflﬁonmrtfn ZpS@ongiylog‘gry()path1eq-ﬁéste1nlwﬁ5)élp onal

anti bodi es (scmylelﬂ;bﬁQhoﬁb@thic%ﬂjaaﬁ@@r}frﬂ%tﬁb@(@&m&ﬂaﬁly&ﬁdypolyn@b:ﬂﬂisb Sﬁ)gtbﬁ’ls ng the

t echni ques describ q ) 628 and Marks
et al. (519@1 jomewftergic 8?0[] 1%ﬁ1¢g§lis%§ufoxmfn Pe }ieg 0 ﬁﬂ?egna mmune pancyltﬁagma

nonocl onal pantyisbadices nh@exeogipbspef); futcadraunime thronp baggitepehatfidivpathic thrambiocyapehie s

(i munogl o ﬂ%@a t ,ghm’-- IS

i denti cal %thnilg%mh%no 6&%1}@""32& ﬂogr gss) tl3£ i s\géﬂgl%éeegﬁ?shh%%tslt dllgss
derived fr dtemle parpetis ﬁlb’m?r'ﬁéc‘ltfésl“‘%)'ihyl‘ﬂé‘ltﬁhé)‘la‘??ges msligsgmpepcnedatedaensd body

cl ass or suRGkAGRHmeMInkRr Jlbﬁxb{xl@ﬂﬁaksﬂ@ﬂﬁeﬁﬂﬁtlst) hﬁm?&lﬁhtﬁ(g@)sea‘se% of ﬁi@&;nlrzﬂ@lhd with or
20honol ogous@;gﬂcorres pondi nﬂ ngﬁltprces i.n ant bodj es deri r.om anot her

speci es’or PY JrNgUs 8 ot Her 68895‘%fdé{§’§t Gpo ¥%ﬁp§é%yep§f§ WY as

f ragnents afseasddGichaninfdoils Bpatits@hdpaityg AaB, C,.NBE dﬁd(hh(bint)nhb]lﬂﬁbtldﬁis mned;)

bi ol ogi cal c;nimvilt S S, Rat N 2 d, 1 I (1984)
Proc. Nall d&%\ ad. St (; leé,& %E%g?g‘gégg'? Q"“ag % ﬁt%nqd" ‘#us hﬁ%ﬂls d - human
(e.qg. rrurrscﬂmsirmtwlmmsesﬂcm@mmwrbmc ang dlb@mSé%g,wmtrerfib@s@omtm anvm mal

sequence d@.%rxﬁlqu wgm@%séwweodnmmgluqmlnwalateﬁ%n bif@s R fudiR@hliious
humani zed ant i bodi es are human |m‘runogdo ul.ins (recipient antibody) in

whi ch rPési diiedispics ey Furierre a rag deramtivss Pse'rﬁaé'sf?éleruswudéﬁ%sesa)f@e.h@w aced by
resi SUSS) f Elﬁﬁhﬁeohycﬂﬁﬂl‘vﬁ@ﬁdu&bh@ mle;glimlmﬁonaryﬁmms‘bulimnpcs@emnﬁ@ pﬁdﬂ&ﬂﬂﬂs | |
ant i oay u te.ha t he esire
speci fi ci t?}a"sgf?‘at‘ﬁ“tsﬁ""“ "'r%‘d’él e ‘Bg't"l‘“g %"%{”%‘SQ‘O" ghar}E anced aSF’r‘g%é"“ 5tk region
(FR) resi ddiessfndtatieroberesis. 30 inr nunogl obulin are repl aced by

correspondi ng nge,f Ns in‘%ﬁ‘e%ﬁx%?g (YJM%{EQI%‘%&&BM%&QU g'ﬁt d@&%'pﬁls,mﬁﬁy

corrprlse resi dues IC are not he reci pient an or In the
donor &ht i Bse)s thprskadosinetit disceder i Airerdmpl. Tise@erto refemtt) heth thﬁ'évquhfétlcameiﬂbody

per f or mancgng phd})hg@(n.eaa;ilevetumehhmmsZﬂ%samméawyea%énk 1n@leIEREds§ﬂne§dybrﬁﬂﬁlm ially
all of at Ieat on aI f%f/ arlalglgonmns (gl or
subst ant i af"F%} ArE ‘glfasﬂ?ée 'H%ﬁ ¢ &‘S%S 6B§Ve&§ é%ﬁ'&“‘t"&a"t P?B‘:lf%e' % non-
35human i misaggh hbwupdutic gad naly diratly sl g angriiald of r@apdnsodf atcblﬁpdﬁ&l pRgd ons are
oS of | BRI BRGNS SAUENE Lo NG WIRRL 266 ATkbARC A1 | OPal |y

also will onstant’ region
(Fe), BYpi ealanyblptmatdnblfuniailsmmaw«mwmtmb@emblﬁh?'wthepmuuwFte her -12- WO

2008/ 154251PCT/ "Hﬁzgcglgll&§5gf7ajdisease, such as a complement-associated disorder, includes all
phenomena that compromise the well-being of the patient. This includes, without limitation,
9.



details, see Jones eta]. (1986) Nature 321:522-525; R echmann et al. ( 988)
Nat ure 332:323-329; and Presta (1992) Curr. Op. Struct. Mt 2:593-596,

A "speci es-dependent antibody" is one which has a stronger binding affinity
for an antigen froma first manmal i an species than it nol ogue
of that anty Qe 1¥6h a second mnammalian 5 spe0|es @%%I%%hw@ﬁpﬂ

speci es- dependent anti bod bi nds specifically" to a human antigen (i.e.
has a bi ndiahepragifr yicerrofl 1%6)060 giowéh (putraRyilisptogingrhdin ranetitic. 1ymphoeytig cqllf),
preferably ipgonP @dlrc{”@ﬂma(bwbody proddetidB cbhplamht progicriqar afeﬂaa.%w.mme ABMmel t han
about 1 x 10-9 F afflnlt for a hong % g% ge antigen
froma secdMfiot HhﬂﬂﬂwW§ﬁﬁ§ £ a%gé gwﬁﬂP@ﬁ segelgy Produds*t AW §%'% ol d,

or at Ieas&umh@ﬁ&uﬁegy&mhdnﬁ@mahmmemmﬁyabmmmmk@&@I&m@d@nﬁﬂﬁk@ﬁdthan its
2;222:‘]2561;;;3%%%%1 focrell{ﬁh %utlaéjj Cg%o% {)ph%ecnm?ﬂo éu)((: a! 1?;3}3%’)/%0%/1&8 é:ellu#al spaces, elc.

ant i bodi es: as: déﬁ@ﬁ@@“mb@méfwbﬂﬂhpﬁﬁféﬁabhyym@ﬂ%ﬁhﬁﬁbhwiemmwwl"wmdm&

human- ant i BREYut 1ifRattbS SRR ﬁ,l;lﬂar Bt AU! domeSHe and 18R AR end VRS, Isgtis or feef €rs. to
an am no. aci d. se uence variant of the species-dependent anti bod%éwher ein

one or nor &Mige S‘LSPFQ hgiggsnRiesatattly: ‘i‘°§§|°6ﬁ@’§ ftetst 4 Igbé‘é’f"’@% e e Mant i body
have been npdidonale mSuad isaHuali.s necessarily have | ess than 100% 15sequence
identity or sim,dlar £s-de enguertgt ant i ?led pr ef err ed

In
enbodi i&nt . theAg {mstBXta)n ‘1. Cf)mpltndtmp leltl1 “one. 81 1a(l;]rea er. therarpeu ca er:%sl-.‘la-nr(];lryéesqm“ nn at

| east 75% amwh@ncattsl(@nsleqmémomsel@mq «tdymm’ﬂdtsqﬂm fklmor(tey with the anino acid

sequence of eit h%exa%&ﬁicﬂ@%?fé’cn% anlo'uﬂhﬁs t%oﬂnt%@[ @B la Rt SRITBI 1Ok 2 EOR
speci es-dependent anti body, nore preferably at |east 0% nore referably

at | east 83ubodhi Cﬁr‘%‘?@?“éﬁoylc’a?"elaﬁéﬁu'déb%‘l”%‘f?a‘e’ﬂfﬁ%‘ﬂ’e ﬁ‘i‘t"eﬁér%?m"ﬂ?g)ét(’f Pheast
95% | dent itdryet @ikcaSd d¥cbitioh )éudMaE HoleRENAE b c&lﬂ)l&ﬂ’wﬁas&ﬁﬁﬁﬂlu;@d&w is defined
herein as the pggcent age ?ﬁf an ng itd ¢ sidues in thef ct%ndl %ate sequence
that ar'd identi ¢A% ] AOURMPIPLES TS P NS SR AF T eSS R0 hEe SRIF P'e5due from
t he sane grpaplbhakedcoding s@mmoninsipaiticwddrdpan oqgmnqyer"lthee@ltm@e@eb@i; Gwprewi t h t he
Speci es- d689 &gl%%x pﬂ)?gljr\{agsd%r g)giﬁllpgqﬁaﬂde% Fo%{oteﬁlob%bl%n%ﬁ}@at&%&ﬁ%gedﬁd and

i ntroducing g chiteve the maxi m ercent sequence
identity. mPﬁememenz @terrﬁw@nyon@eﬂlwmﬂmn to yilizg m@re@t?rwpo'é%te@fi@ioaﬁsnals and

del eti ons, cplandeSertions into the antibody 25sequence outside of the

vari abl e domai n_shal |l be construed as affecting se e ide tlt or
simlardty. Nucleic agid s {“gsrably digheda whsngiggipiaged ki &‘ﬁ “ﬁ'%ﬂ%‘“@&@’ﬁ Y8Rt i fi ed

and separ a’medexamﬂ Bljueh@C Bviakatplé, DO far CoBPQRERtor ﬁtretotygecﬂa‘tlmp@ﬂablg finkied @NmMeNt .
Cont am nan OfIp nts.of..jts natural envi.r nt. are i ch woul d
interfere thal\f% q gt{d.e éf 1{01? e)%pf;]esse%ll asa rlcpéolﬂré %ntnsru%lp?%s in [Eg‘tse%[)o y(?f t% may

i ncl ude 30enlzmnfe® dh@mnbn@snhaawdm@méﬁy lnkert te b pediresesierse iigwiipetothei naceous
sol utes. |g,pr u%ﬁ Bﬁﬁe s%améy w}tbgsomtemﬁ\dmgmcbpq)m%h.hkcbeo paaalln%geas#méemto

greater than 959 fg ant i body as determ ned met hod,
and nosgf pﬂ%@é?‘%ﬂ?ﬂ*ﬁﬁ C'i"ﬁ‘ﬁrﬁ”‘@@“)@‘bf“\%?“@htOPe‘(“?)( ligkgd’ a’“‘a’éb‘ih@@eém icient to
ot ai n at E@]@&ﬁes]b%mgﬂﬁkedld@%mﬁfgud\}stdﬁﬂ ﬁlﬂﬂﬂal:as@dif llsé'&c@cfrﬂ&bdea,l?fblﬂ@u@@md isequence

Bx dgf er gaugcia gg gl}r,]als%n ggﬁu Ceinlﬁ @c% "ﬁ atvl t(())(rtl)g 2:onthguous (rgrg(ﬁgsgelé ac¥on%fflshec[l) §¥ PACGE
pr ef er abl y liggioh wtepnvehigit mestric8@ sitese dif sactt sitbrotdynof cmsi thd emntitetieol @pituckady in situ

within rec ant. call, n nt of the antibody's
nat ur al eng&ﬁ?g%ﬁ%ﬁml&% Sufg gf%@%ﬁ%ﬂcﬁ_}%%%gg% 6@%1 w [l not be Br esent.
O di naBPly, howvidkeneency sefihaerisipatantrpastieny isapadily dsterpingtpabyerte Bhordieary S5 hene
purificati gn a8 BRerally is an elﬁn1&5&@111'3%11%&nden&5}%h Bioskyienpat, wading teﬁi@ﬁﬁlul’é andef ers
to the portions of the ll%é‘i and h avy Ch? s _of antibody rmgﬁgu Vﬁ”that
i ncl ude anmPNFOREMPULE i SHEES G BHG] EHERLRPS (P PEATET I RPAG *BIREYPOHE® ( CDRs:
ie., CDR I shorteilfihes @adlloGBRShperaimes. FryaridyuokeeReglyahpenisdrsec ablily of deheres t 0
the var! abhgAgnah .l abgnphlg&gﬁg Dl Dave Mesh BASE Sl Bl Ml gl Ol n_of

the Iight ceord | S | nvent| on, the am no
aci d pési tieorWSId‘@z@5|lg¢1'eéher @e@m%ﬁfﬁ"%mﬁhw ltyéveaefhpn@ae aalé(bﬂ?rf@l/h@to Kabat
( Sequences scﬂtxen@é et NS tPJ rellammwegigﬁ Cidht cA¥eRERS s b N@-&I! RRMowd Mathidhit es of
Heal t h, Bet hesda, Mf’ 198 1991)). Am ng_acid nunberi of “anti bodi es
or anti gen‘"Eﬂ“ﬁ?ﬂeﬁg"*‘at”‘f’i)‘f’?‘é‘b‘ﬁ%fhtf’§“a|“’s‘h‘al"é‘é‘o’%ﬂ'ﬁ?@)‘l“ﬂ‘lsr‘ﬂj’r%36"’I%l’ct “61% °lexfat . . . . .

As used herein, the term "Conpl enentarit{ Determ ning Regions (CDRs; ie.,
CDR I , CDRz, and CDR3) refers to the amino acid residues of an anti body
vari abl e domai n the presence of which are necessary for antigen binding.
Each variable domain typically has three CDR regions identified as CDR1,
CDR2 and CDR3. Each conplenentarily determ ning region nay conprise am no
acid 15residues froma "conplenentarity determ ning region"” as defined by
Kabat (Le. about residues 24-34



(L), 50-56 (L2) and 89-97 (L3) in the light chain variable domain and
31-35 (H1), 50-65 (112) and 95-102 (113) in the heavy chain variable
dormai n; Kabat etal., Sequences of Proteins of Imunol ogical Interest, 5th
Ed. Public Health Service, National Institutes of Fbal VD.
(1991)) anEWb?m%H%gg resi dues froma "hypervariable $ETKE%%93%QR

resi dues 26-32 (LI), 50-52 &LZ 20and 91-96 (L3) in the | i ght chain
variabl e dotiertussdeso®. Sor adflifignal dytilsand explamtioppd styugengypf pybridiggtio feagtias, heavy
chai n vari abd gusgenaimn, Cﬂ&@tﬁﬂbt&oﬁnﬂmﬁa&w@w,)\ﬂmé\ﬂ]htel@h&l:e pdbﬂﬁlelgqi,%@)l?) I n
sone instances, @a.conpl eqentar etermning e an.inclu

Sl s 1 om bot h S EAREPEAIBH dhar TP - Eo B i B B Ear | abi o
| oop. For ey tmt (8 ean pCIDRMY io0ik strdngth igbhigh tahmmlofon amhinp.dolyexdhide §.0l6IMIdes
amno acid Frﬁﬁg i i t F ) se
varlablg d§ﬂ§$%£@%§? Ség”%f er tL§%6?%e o giﬁgggksg(::Bemﬁ&ggpggdonaln
typi cal | y Mhakyidizgion aReatyrije agent puskasdermpmide, fmlemnplﬁﬁg%éﬁtﬂ) frpgmidefvith Rd%CDRs
are defi neqo@rEQfuel AMhndio. mtmgu/oﬁd%%onlymgﬁ,tiyn%h@dneys&wrs&ﬁan@lH%hafe SufRpii oned
at about residues 1- and 98- 107

11
L arm and AR BN, S Honde, FuaMate STEe Auer T S eub ar S0t F3) il S5 1
1- 30 HOFR S0 28M4AC( HOPRZ)odi65 Bidel HGFEB)urapths 103 GILs 10.306HGRRE) in the
heavy cpaln resi

Ry ot vl alYBPTBOE. 1 R Gt TIoEH 0 o8 DA hEE Dt ARS8

residues 1 IQ% dé)h@FRlli)ai,e aB‘BZ-"ZLQNl(hh@EIR@t 42%3n 90 x(ISCHRfREm cahddegsidlim?im(dﬂﬁﬂﬁR@ in

the Iight D.angd t FR.r esi s a t at
resi dues 1 f?P?@Eﬁfnﬁ Egamﬁfgg¥%ﬁﬁ&‘“m%%wgggkﬁfigﬁpg and %mﬁng
(11C1114) iERTAReST€avy chain residues. In some instances, mhen t he CDR

conprises am no“l\ﬁ‘&fef%&l) s'Ele |1p9;n91t1§1153§1% @éﬂlﬁ@ifd's A& @Xb%@éﬂ%ﬁoo@@ﬂa/t hose of a
hypervari abl e | oo resi dues usted accordingly. For

exanpl &} m&lecwﬁlzmﬁ 4 Iﬁ’é‘i” afafé«sMaa?fWInT&evaE?'HsCOi Sreing Hlabor Frgsy l%’aw inchdf n FR1
resi dues afig uaetof&@ﬁilrtgs@ﬂﬁonlmaEyb@aidattoheonﬁmznsr(agLdmsaataéeoractsnpﬁgsﬂ dndons 36- 49.
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eters Lo SN RERTHER BPHRee Lo Arerit e Sk T e IR e
desired vamvamghaanmmanBﬁ§3mAs@emm@mnmBugd%&@%emmndesx&&hﬂb@m§MWKhdélzed
for exanpl &, B, nqgl ,qatp)hf)os xmrg%s 3&'(@?1;@959@@3@91&6 ﬁ@&bw;ahexmpresent

al | possi bl'e conbi nations o nuc lets provi he codon set
and t ha? wistifateond 38 egfiedegetyied dgarest-Bimen ofera ﬁ@foél@‘iv‘ﬂ@)’ WAS@‘téa‘i*Rf&'ieﬁ in 5X f or m

of codon destgn@bitansh sc.tNRkKiMd igh vill 1bd ik ROR to AMHGR: thifpekdi@¥Mibnicn t he art
and described herein. A codon set  typical y is rﬁp seng by 3 capital
letters |ns??%ﬁ1%%3“3&5”NNR“”NN§°d oetorpsgRh 25 e frasth prdhe 1o hon- r andom
codon set", as u&edmh‘emebnagg‘e&mshen edee heib aefas m@dmme&aiolyﬁaémlﬂe enpadesa sel ect
ani no aci ds_t ha ) | L ¥, Dhief erabl ria for
am no aci d polé?ech{e olf'lrllle inven it()) 1se 4o t%}peypnp% dgy TY]%%E pe tlclg?ﬂ;as eﬂ]gﬁcﬁ;esllgﬁéi%des

Wi t h seébectegovndssh emtonoﬂa,dlh@te@w @n aitpodygan geanadai yat lp%h@it me@gissumsﬂwtell dpes not
10known in ,.kémre%a] dctm;, 0%@5@)Lp%pttdg &R M.ﬂpﬁ,e&aene &gmﬁ@@me gk@%%%%@)s

Mol -Bio/. 296 i- Grrard & Benner é/ uch sets of
ol i gonucl e&t Bﬂé'éq“ﬁ ‘ﬁ@‘%é‘l‘"@@i YReE ey SR STAIE Y sy r%@ Wgyﬁthﬁref‘gif%@ﬂ Sydpbiegag
commer ci al puGpepiides gatdisnané Jﬁe@gtmrdsm(oamarelspahﬂsencfLrsﬁxrmy bér@eenax¥amphal,50A. ppli ed

Bi osystens, Fost ially (for exanple,
fromLife T‘E’(E‘ﬂ ﬁ%&g&‘?@g&)'ﬁela Xllbftwéen dk}b;??o ﬂ;ﬁ&?el}nn acu?rg& u %:)
ol i gonug| eot | deBresymhadeded usavs g b*aactsarsmswhawecmswdmrsseuhomnnhmﬁgppi cally

i nclude a plut ?rlt.b%&{es%cogt)anQJIH&k&% quﬁen‘{"bfté} lgll oﬁﬁtﬁé‘& %S‘cﬂ‘z!?&h?& p the
di f ferences estab codon Set e overal sequence.
a i gonucl edengtosal aa@oalsfeiﬂefafefe’é»f Rindig to 63k H‘é‘ 4"h‘?Péh€‘?"ﬁ’r‘?5mW8\‘)’éh BAYREREes t hat

al l'ow for bybirtigi Zat icamn« lﬁ&mao%agnh&m&eqsd@dmwa.nn@;&ls&mdaﬂ)bagl, dveiel abgaand al so
can, but does, not ngfes

i nclude restr ctlo sites. ugseful for,
for exanpl 8PUEHYHI S‘ﬁ’tﬂ*‘ﬁ-‘é@%‘ %C'?B“ﬂ‘i‘éq’toé‘?srﬁ aI Y ‘3‘/"‘??‘1’ é%ﬁ?‘“p‘lsg‘b Sed
her ei n35n phmlabsoadidstics exsg fanpdssibiahu g pcowiring Gutatidns rhiat Bty bo presdrgib, Fab'
F(abr)2, say,  .(sekv)2, dAb, and conplenentarily deternining region ((IXQ
fragments, linear antibodies, single-chain antibody nol ecul es, m nibodi es,
di abodi es, and nul tispecific antibodies fornmed from anti body fragnents An
"Dv" fragnent is an anti body fragnment whi-ch contains a conplete antigen
recognition and 25binding site. This region consists of a diner of one
heavy and one light chain variable domain in tight association, which can
be covalent in nature, for exanple in scFv. It is in this configuration
that the three CDRs of each variable domain interact to define an antigen
binding site on the surface of the VH V1 diner. Collectively, the six CDRs
or a subset thereof confer antigen binding specificity to the antibody.




WO 2008/ 184251PCT/ US2008/ 068771 pol ypeptide further conprises a pol ypeptide
| i nker between the VH and V) domai ns, which enables the scFv to formthe
desired structure for antigen binding. For a review of scFv, sec Pluckthun
in The Phar macol 0 of Monocl onal Anti bodi es, Vol 113, nd I\/bore
eds. Sprln ?é New York, pp. 269-315 (1994). RBP/t%gﬁp#ng@bod
refers to small antlbody fragments with two antigen-binding sites, Wmch
fragments conprThsdera “medaplpnd atibady as isabheeciplisfers than Apghody ehipeek W 2 0 a | i ght
chai n vari aB} icsminRahdy hérﬁbgtnﬂ:@us%ﬁt%dn@@ll b’nﬁfpﬁhﬂldﬂucﬂiE\ﬁi‘bﬁﬁlt{h‘éﬂn@ﬂdug\lf@ By
using a linker that is too sEort en the two. domains

al | airin
on the samBORMPHAre [dFMicy Gxgpt Pa%’?ef%?’@ 4° {%B"'ﬁ%inglaw?ﬁe?'ﬂ@' b Eent ar y
domai ns of na:ma.h@rmscIwmmmﬁldmﬁifoelaizee mng\kjy gpatifigbeinddindedagasith eisgle Ditgbodi es

are described nmore ful R 4 and
ol 11 ngdr SiC APy sl o g F AR sioR Pl ik i
The expr essichde dlfﬁzrﬂeantlbaqht:sClnemd@sﬂmsrt érrf"feneet dpfemtlllfﬁetsmwm@d@aésm@@slewbed in

Zapat a et QLtlboéyll?g ic 59 2fisth sﬁn@gidetgxqmamm%% a%Q&g)The Blobighd dhondcnsie indRibPodi es

conprise a pair of em Fd Segnent s CH1) whi ch, toget her with
conpl enent éhefh*}‘?cﬁ’ﬁt’f tl&%aé‘F bpdp 8t See iR m"f ei‘“r'ﬁt%{“'b‘ét’ Homaeﬂfousaﬂ?widw bi ndi ng
regi ons. L|aﬁlﬂ)adhes@zmdhmto%8 cEdifuel 8s lbdpﬁrﬁ)@qudllﬁloﬁ) bf tHDANEBAG BY fuiycp‘utlcular As
used herein, T t ant.i bod [ an
Fragmerd salitahoat Sphale B et SuPoli T idpehr PR B p R RO
nucl ei ¢ acindg b¢ hate bg nedmllaxdb:hesehwe”quéme@d by KehlgatpldhtesNiwie ﬁ@ﬁ #istdrer ent i n
the conbi n%a& 9@189(}2: by%cblﬁlﬂﬂmiﬁ%)qqliaﬁ&sq&e igatU §'rP§telllt'N0r 9@11'-5(\5%% 'mé %Jﬂbﬁ&ﬁl

sequences actcor i nventi on. 20"Phage display" is a
t echni que wnbﬂmwavalﬁq beritolaisd fppehedeqaibody brafies pingybedechuiayes 8558#Peh ot ei ns t o
at | east acdpREkdbh 81l Qoo DRk PT0I6R1-B280shd MMk suLl @Q®R) 2D Bag.222:6818597, for
filament ous ph ge particles. Autility of phage display lies in the fact

t hat Id?geeﬁ‘%’ aries of random zed protein variants can be rapidly and
efficiently sorTieshohetonuhosiedselengpesiitaininclbdaidhitericd abtéodiet antigen with
high affin a i een
used for srBuprR Ry R By GE AR Gl hul Rl (R AN PR AR

bi ndi ng pr@p@rltﬂpelsimgpmuy'weﬁ 'em“bgh%g’em&ﬁ§9W&W'ﬁ@t‘4’ié@f§'eﬁ@\}>é‘°wofhsed for

di spl ayi ng MMI an(ﬂ@@ﬂ@lﬂgsp@@&ﬂcgﬁwﬁﬁqleﬁQfﬁﬁlhdep(BfQﬁeQJhﬂﬁ(sflhfd@“gh wWitst ons to
ei ther gené 111 or gene VII1I of filanmentou Is and L?vvman (1992)

Cum Opi2R. Spipelegousp Gpresppndingseqyppces fipgtipodies %Wf’: 0"2:?“[0 FSPRFET 85 BFlonging 19
monoval ent apfiRgmtiBbdyRlagyor sidclpdsOisSiel aOfagels bfthechl ahtifodiey sé long assied exidvicthgene
| TT or aprtl nthe f. ~expres eve S e of
T yme” SR O S0 LS PSERAGTAS 1 ke hEELA 0l B Repoage o
none of théc:fus;dtﬁrﬁ8§)r6)&5é} ns. Avidity effects are reduced relative to

p0| yval ent phag%uﬁlQn&@a?mlﬁp&{nlolpgunlla% (é)g;:' l;unﬁle)bﬁﬁﬁo%hcggle hlnﬂléllicrhﬁﬁ&)dic& Qﬁa{j
affinity, and phagemd vectors are used, which sinp mani pul ati ons.

Lowman 2and ceaédin '§'"(“1‘*1) SPUYqVER dsEERs:from nognyARY B upeslabwiny &agtY? ROERYY H\B’Paa&?d
3: 2P5 0216anti‘%odn&t}?egﬂmaﬁlnmiuﬁloﬁobummftle\z‘@QBthhumy)lum@hxah @ﬁ@tteeﬁbrﬁh hﬂj’el*vgllufﬂ»lcof
repii cati on,

10% reql I" b Sl<gl fg{X] 4] aJ E V\ﬁ%%% QO m n S CCICS
bact er i oph&§En oie bﬁ’ﬁb‘e‘fﬁ ﬁ’ar?ﬁ WENELE b yé’ﬁv RSN B ?er“ ﬁ
i ncl udi ng tdolmmmﬂiodwsudhaemeufseoquhagm oan@htuamhnlncnatzt hbdug by despﬂldagwf cfﬁhe pl asm d

wll also nt Gaf €SI stance.
Segnents o 'H l?'lm |]ﬁl€'({g}wﬁiﬁz%e§%§%})g§§§$%&l f%%%éo%g %lég%];l t hese
vect or §0 canmbewplpb}wag@tl‘exﬂ*c‘a‘sbmpla@mlﬂms nongipyaign &é‘ld}‘% Ratparrnnaese vectors

are provi d@nqmﬁ\dleshna@lc!)r11ﬂ%@?c§xdw§%§ﬁ &k Yot r@lnd il ¥8e REPEMGAIHREY &in BO&GS!
particles, the mpde of replication of the El as'ng chan%gs to ro Ilng circle

repl i cati oftibgdvgdhesr é‘Pé’rE‘B‘B‘i‘Sé‘ée pde frfurthet fef dy RETOIP A Bgﬁﬁfﬂ 48d " package
phage part h@h®ged Jheodph\algamm@b dﬂ’B‘sYanfuﬂlyml bflft&@itbﬁ)d)&)dﬂj?pld‘adjiltwon‘faﬂelﬂd: ous phage .
particles. This term 5i e h at

pr ot ei n geﬂcénm(njn}s i rgm&%h su sgaIp{Zdll? ﬁlgfet[?al 1vcuml>§ loog frgslgglhdgo{% %g)?%pg?l de gene
as a geéme fnueanomms!wehbmlhamd @lh(ebtrketdetradﬂ/@‘g@fu%efﬁoiegﬂp@mqthteepf@ hgingpl ayed on t he

surface of 1|1§1%09Q@19iﬁ s&]%ntzé C"llh% Hiumanized antbeJ}%p&&lEil@ al%h@ggbn\ﬁgﬁream g‘é@ﬂél
doubl e stranded replicative formof a bacteriophage containin

het er ol ogo&%a“g'éﬁé“oéﬁa"'616915'%?&“%‘ egpn (Fehlypiealbyithihof a‘l"ﬁ%‘a'bﬁ%'éog}@’(‘}{"bg':oh 4¢he phage

origin of :replieation"al |ow ng-phage-tZplicat ion"and,: phage

:particle:fornation, The: phage, is,preferably a --- - filanentous
bact eri ophage, such as an ML3, 11, 1d, P13 phage or a derivative thereof,
or a | anbdoi d phage, such as | anbda, 21, phi 80, phi8l1l, 82, 424, 434, etc.,
or a derivative Thereof. As used herein, "solvent accessible

position” refers to a position of an amino acid residue in the variable -
regions of the heavy and Iight chains of a source antibody or antigen




nodel of an antibody, preferably using a conputer program such as the

I nsight! T program (Accelrys, San Diego, CA). Sol vent accessible positions
can al so be determ ned using algorithm known in the art (e.g., Lee and
Richards (1971)J. Mt Bid. 55 379 and Connolly (1983) 16,
548). Det e?‘fﬂ?‘?ﬁ’fﬂr %#lof sol vent accessible positions ca%cég}sﬁoé&w%?ﬁed usin
software suitable for protein 25nodeling and 3-di nensional structural

i nf or mat i oreteilst F frack o plotP 3 Narmei3B beRR- 5280t ieahmern ¢ Maf! 9% Natyer 332:81%328d f or

these pur p%@ﬁeétﬂ%% @§rr$¥ VMcB'BQ)DQ'syﬁ@% Modul e software (Tripos
Associ at es) . Genera referably, where an al orlthm %o%r
TR used in

requires a user |Wﬁ‘iﬁs'd§i’°i’ée“ AibosKt EP““ VHE" heg p Seongsy %fd‘Bg Hhe
the cal cul @oimQrTirt Safagialidtsp@lotitn dhdd fARYSHEIOFMCOF thamlides from R sécact snmdlian

additio det er nat of .so e bI e region d ar
usi ng ng t \R%elplgs f OI) m%)lé/f 88?{38.1:1633%‘8011 ent glr%%ds md;bqgcm a@y %O Eumqn 'u?l%gggg h-%j 1994)
Conpd. Chefyindihg gipity (Bf)A-aB8 61 noDetr ‘BﬂﬁilEﬁ(ﬂOl[DéS@Iﬂl pt pt@ﬁ!a'ﬁhe@@iwm lémhwt éyé@ ern

Conpl enent l\/pln%*%oslap &érhlﬁifﬁtlm&glhgn aﬂauttlhselOb%%utshaggglﬁ&ﬁfafﬁﬁ or athgglgrogl%rofw th
ot her conponents of e 1 nmune system protectthe individual from pathogens

i nvadi ng t M ety fromg drege nonbmap grmmsin gprsiep Yhisk i riigeedoyr? a%%ﬂ?él‘ef‘%d

conpl ement a&ﬁnﬂS@'f@l@ &&U&a@t ab(EUt ll'@()jl) f&l@ V\k&ﬁl&'& thu M1g armapnﬁ mamma:hema@m vation
of conpl e nvol ve

enes Seases,
Tef orral 1 arsr-tpraR AR Bt AT s o ar B R R M EIATRL

corrpl ex andxe&mbm inmbnendedbe hses, anutib?dy V\D 2008/ 154251PCT/ U82008/ 065771 and
various infl am*g%%&vhe? lndan&]bag@uta'nn%} Hellifigy CRIRY RIEOR ARG Achhamat or y
ti ssue damage. T enent-associ ated di sorders varies, and
m ght i nvorvwnmfrtmlswwepa taattiodnwhestin gpeloppmgreof he praine agibiesidngs ofthe i ne,
activation &t:xeg %eﬂﬁ@xﬁlaﬁlb@%ﬂﬁ@g&en ﬁie(hxﬁcd)@@cmmirﬁﬁw&ﬁ@ﬁ@d@& e thgn 10mbASSI caI

or alternative pathway), one co ong{]ts OJ the ca (? t{J

di seasds Sé‘fﬂﬁﬁlc‘élﬁ"é’ﬁ‘t‘y Hisi 'a@wa h the spseisy-HsPaen P ite | 18 ARF P %{‘@;’%?g?.l“&’ 18sul t
in tissue amjbddymand wali 13xeasemndmfcxarsehuagb yavxngrahieiu;t 1566 amiod acbwegpleasradptithav e

hi gh therapeutic. | pat hway
woul d be paFPredisa )P W'tth e "m'fm ’C%esb(él%ﬁsogm@ l}el!']ir an &llgﬁ ‘ Cﬁnhodﬁ%grl]gogﬁ O\(gtﬁ] her

or gani sms  Fpeoin- ddpeldbdt@mdmd)hnmwgllmﬁtrﬁ?éy @Ilﬁa%é‘i)"éahmba*tef?wav dV\iC+SI 8¥%®M8n i nt act.

10C3b ant i Bgi(#élcﬁ) ARk bé‘/@'d‘)d Ma& pllemlaﬁ)@/%l iREEYRA aQiity2 Gindi 1L AR R RBSecb this
conpl enent - assocCi at ed di sorders . The present invenion {/Jsﬁhbased tleastin

part, Gf tKuesy BN ptreinps l%mtei%‘Heﬁcé)&“t"ﬁ&f"‘%'ﬁ%‘ief Indhg eyigageSEyigRcs dhat ato

br eakdown fidea@aRNt &mefesdde) oaﬁﬂlln@te mahd Mﬁi lGBduelflibmpMs‘amG giloay hasddhe comuent i on
concerns antibodies rec v call ndi o veloped
usi ng huma 94 BRI PEEES ‘?%q’fﬂ% ﬂ\gmbodi}” “fs Cr" eé’é"%’ﬁdd Yphage 18 ‘tg%r S%Rm @

enri chnment séqoencés3ibd snpreducﬁlg gapphbigessana ® zabmeeheenwbwnbﬂ)e@@kﬁSﬁglewvd‘?ﬂ@m ur at i ng
amount s of (g Hw%see ft;]t%nmh N HRk: Qé&menms%ﬁe%m%b&ens&amg%(@lhegmaw bodi es
that are spem? e act |vate forns . ddition, these human
ant i bodp es sswenee @lmﬁi(icr?éfhea?'faphld?'va'ﬁﬁtdﬁP%@“S"ﬁ“ﬁ‘?ﬁ ai”ﬁ?f’l"éa*éﬂ“’r'?@e igEpgfyror potency in
invitro hepgphylic assays. A Fab fragment was generated by cloning and

shown to retain a_high po; for nh|b|t| [ activati.on

t hrough the al t&t ri%?ﬁg ea'ﬁﬁtxgmévw R ('stsb[e?‘h'é‘f"d?;‘ doaggsetpﬁ‘éteéa}zﬁl cfé%ve’eﬂgf’ ed 577)
i n conpl ex awﬁ;kbnmbfxmsw&oénve«dmamd Cohemin@s cehuyeseritanf o mdallenwntohaenwb S77
interaction Q. ou St 8t Rhage.AgL i ved
anti body w't' e“als Vﬁ%ﬂ (\)/u| mtc{‘ “@35% \gét%g)gﬁ]?a{) ke ugegsfh {l)]?? sng 2'a tgr]rclau ve
pat hwayo0 of emmpd berentes, awlethamtthmoe%oran@l@@lﬁ@?oue%lﬂ@pétm?ﬁﬁ*(tedant agoni sts of

the present,oivednls t@@alﬁlf)&iy%@g%m kil (1 @ oy EMeNRY @/We@gmdoﬁdﬁtﬂ)%ﬂmnt of
conpl enent - associ at ed di sorders.  Specific exanpl es

associ at ed dgifrangd Ry the ey d'é’f‘ho%at“ill@ﬂstt PeferPl Pqrpian ?Qh/‘é?}'n‘?é‘?g? &5&% ‘ﬁﬁs’icf is (RA,
acute res pbd’fﬁ&@ﬂ )b dﬂldﬁltalt ES@B 151)(:51611‘@@619\1 -fcARDS oy m[cﬁﬂbd’.nﬁnd dcBisse@encajpynsye odd t er
L;Sgg;ﬂ 2u?&0é?lglpg, cablgeﬁlé n 1t01 01 gi)to ?gﬁ%neatﬁtoéggg IP?BE ungclr Peghc%%toq nonpcléi H‘I’ng‘:‘]%/t ant
gl oner ub onegplitiots lsmaﬁdmmasc:um i eferglly, dll‘@pelhlnohalﬁtyd Wb%sncludes thc antibody

car di opl egi,ag, Gk t?cqo,ﬁanm@enys.?&%{mt &e l:a,@gon@lxaftumhba s ndtfiR&n¥ifonment
menbr anoprol i ferative glonmerul onephritis, 1gA nephropathy, acute
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renal failure, cryoglobulemia, antiphospholipid syndrome, macul ar
degener ati ve di seases and ot her conpl enent -associ ated eye condi tions, such
as age-rel ated macul ar degeneration (AVD), choroidal neovascul ari zation
(CNV), uveitis, diabetic and other ischem a-related re

endopht hal Pﬁ(ﬂogmséﬁ?ﬂi ot her intraocul ar neovascul ar di stgaggg%ogfhﬁ%%l

di abetic nmacul ar edenmm, 35pathol ogi cal nyopia, von Hippel-Lindaii disease,
hi st opl as sl wot b¢ presdaet. @y‘éﬂal ifye hrevyeaiér, iReatecralibodis Wil @pedpersd brat{e@ry® , cor neal
neovascul arjz@absiflenl €t 1 nal neovascul ari zati on, as well as allo- WO

2008/ 15425fPCT/ 1J82608/ 065771 transpl ant ation, per acgt e rejecti on

henodi al ysi's, chf®e @‘%bc?‘ug?d\Yéa'ﬁ’meﬁlB’ﬁ%lPy’e@fsé? Wéﬁ@“@}?ﬁ e Heht eeBRY,  ast hma,
and aspi ra’rcham opmudmmcﬂhculee that includaniiBs &ideSéiu@neh ¥ dnipsdncotbrity chdenamﬁﬁg ory
conditigns_ as e c ssoGi at ed seas ,

exanpl e9 AFp! %’hﬁg‘?& 'e’l)cg)f\}\}élelgpsélggsa(gﬁ%1 B dch‘lmewo'kq}‘eglof]s @@ %'#%S%“ Cosus

5r heunmt oi dar@bkldpingin of thg hewervhhie. ‘efme&mtethawmhxbictdolsam sigbaidht @aamt heopahe es,
system ¢ S%%{e%ussusécﬁﬁ ltn%mgaa%e a,mlb QRApitiGnd dg.gnmmisxnmnﬁgymes

(dermat onyosi ti's, K’ osit egren' s syndrone, systemc vaeulitis,
sar eoi dosi §¢fi nawts?lﬁﬁu %trﬁﬁqy‘i"ic?f Oéﬁ‘é?Fﬁ“é OW@O@%EW Speltiopal IBiERYE mal
noct ur nal mﬁmglhalkys@uma)gmam B NAGEIG RIDTTROEH QP affibatids oHdndiRatbidthg

oy OBenl & PUCRU Sy, TP, TR 1 €0 Chrombocytopeni ). “LAYT ol i i 5

10: uveni l e. . | ynzaqlherelyefemetliawm|“domplsnatamcy|dbﬁmmtnhvglR@gldnst(CE)l& Gt @8Rhel | itu
S, I rmune- ”?n%‘ &Bﬁg it Pt%'me%%%%ﬁ e(s%%ﬂ;‘?&ﬁin%[?&ﬁ%‘l foleSiomhit B RSAL LS Which ! @l
nephrltls) I I seases of and er| eral nervous
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15 variabl e donains. In one embodi ment, the CDRI41 library is created with
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Substitutions Preferred Substitutions Ala (A) . val; leu; ile val Arg (R
lys; gin; asn lys Asn (N) gin; his; lys; arg gin Asp (D) gin glit Cys (C
sec Self Gn (Q asn asn Gn (E) asp asp Ay (G pro; ala ala Hs (H) asn;

gln; lys; ar (9
WO 2008/154251 PCT/US2008/065771

In autoimmune thrombocytopenia including thrombocytopenic purpura, and immune-
mediated thrombocytopenia in other clinical settings, platelet destruction/removal occurs as a result
of either antibody or complement attaching to platelets and subsequent removal by complement lysis,
ADCC or FC-receptor mediated mechanisms.

5 Thyroiditis including Grave's disease, Hashimoto's thyroiditis, juvenile lymphocytic
thyroiditis, and atrophic thyroiditis, are the result of an autoimmune response against thyroid antigens

with production of antibodies that react with proteins present in and often specific for the thyroid

gland. Experimental models exist including spontaneous models: rats (BUF and BB rats) and

chickens (obese chicken strain); inducible models: immunization of animals with either

..thyroglobulin,thyreid-microsomal-antigen-(thyroid-peroxidase ) e

Type I diabetes mellitus or insulin-dependent diabetes is the autoimmune destruction of
pancreatic islet B cells; this destruction is mediated by auto-antibodies.and auto-reactive. T cells.
Antibodies to insulin or the insulin receptor can also produce the phenotype of insulin-non-
responsiveness.

15 Immune mediated renal diseases, including glomerulonephritis and tubulointerstitial
nephritis, are the result of antibody or T lymphocyte mediated injury to renal tissue either directly as
a result of the production of autoreactive antibodies or T cells against renal antigens or indirectly as a
result of the deposition of antibodies and/or immune complexes in the kidney that are reactive against
other, non-renal antigens. Thus other inmune-mediated diseases that result in the formation of

20 immune-complexes can also induce immune mediated renal disease as an indirect sequelac. Both
direct and indirect immune mechanisms result in inflammatory response that produces/induces lesion
development in renal tissues with resultant organ function impairment and in some cases progression
to renal failure. Both humoral and cellular immune mechanisms can be involved in the pathogenesis
of lesions.

25 Demyelinating diseases of the central and peripheral nervous systems, including Multiple
Sclerosis; idiopathic demyelinating polyneuropathy or Guillain-Barr syndrome; and Chronic
Inflammatory Demyelinating Polyneuropathy, are believed to have an autoimmune basis and result in

nerve demyelination as a result of damage caused to oligodendrocytes or to myelin directly. In MS
there is evidence to suggest that disease induction and progression is dependent on T lymphocytes.

30 Multiple Sclerosis is a demyelinating disease that is T lymphocyte-dependent and has either a
relapsing-remitting course or a chronic progressive course. The etiology is unknown; however, viral
infections, genetic predisposition, environment, and autoimmunity all contribute. Lesions contain
infiltrates of predominantly T lymphocyte mediated, microglial cells and infiltrating mécrophages;
CD4+T lymphocytes are the predominant cell type at lesions. The mechanism of oligodendrocyte

35 cell death and subsequent demyelination is not known but is likely T lymphocyte driven.



arg Ile (1) leu; val; nmet; ala; phnorlencine |ea Lett (L) norleucine. ile;
val; net; ala; phe ile Lys (K) arg; gin; asn arg Met (M lea; phe. He len
Phe (F) leu; val; ile; alayr leu Pro (P) ala ala Ser (S) thr tin Thr (17)
ser ser WD 20081154251PCT/ 13S20081065771 Trp (W tyr;

WO 2008/154251 PBIBR]SZOOS/065771
Inflammatory and Fibrotic Lung Disease, including eosinophilic pneumonia, idiopathic
pulmonary fibrosis and hypersensitivity pneumonitis may involve a disregulated immune-
inflammatory response. Inhibition of that response would be of therapeutic benefit.
Autoimmune or Immune-mediated Skin Disease including Bullous Skin Diseases, Erythema
5 Multiforme, and Contact Dermatitis are mediated by auto-antibodies, the genesis of v;/hich isT
lymphocyte-dependent.

Psoriasis is a T lymphocyte-mediated inflammatory disease. Lesions contain infiltrates of T

lymphocytes, macrophages and antigen processing cells, and some neutrophils. Allergic diseases,
including asthma; allergic rhinitis; atopic dermatitis; food hypersensitivity; and urticaria are T

.10 ... lymphocyte dependent...These. diseases.are-predominantly. mediated.by. I.lymphocyte.induced-..... .- -

inflammation, IgE mediated-inflammation or a combination of both.

Transplantation associated diseases, including Graft rejection and Graft-Versus-Host-Disease
(GVHD) are T lymphocyte-dependent; inhibition of T lymphocyte function is ameliorative.

The C3b antagonists, such as C3b antibodies, of the present invention are also useful for the

15  prevention and treatment of complement-associated eye conditions (all eye conditions and diseases
the pathology of which involves complement, including the classical and the alternative pathways,
and in particular the alternative pathway of complement), such as, for example, macular degenerative
diseases, such as all stages of age-related macular degeneration (AMD), including dry and wet (non-
exudative and exudative) forms, choroidal neovascularization (CNV), uveitis, diabetic and other

20 ischemia-related retinopathies, endophthalmitis, and other intraocular neovascular diseases, such as
diabetic macular edema, pathological myopia, von Hippel-Lindau disease, histoplasmosis of the eye,
Central Retinal Vein Occlusion (CRVO), corneal neovascularization, and retinal neovascularization.
A preferred group of complement-associated eye conditions includes age-related macular
degeneration (AMD), including non-exudative (wet) and exudative (dry or atrophic) AMD, choroidal

25  neovascularization (CNV), diabetic retinopathy (DR), and endophthalmitis.

AMD is age-related degeneration of the macula, which is the leading cause of irreversible
visual dysfunction in individuals over the age of 60. Two types of AMD exist, non-exudative (dry)
and exudative (wet) AMD. The dry, or nonexudative, form involves atrophic and hypertrophic
changes in the retinal pigment epithelium (RPE) underlying the central retina (macula) as well as

30 deposits (drusen) on the RPE. Patients with nonexudative AMD can progress to the wet, or
exudative, form of AMD, in which abnormal blood vessels called choroidal neovascular membranes
(CNVMs) develop under the retina, leak fluid and blood, and ultimately cause a blinding disciform
scar in and under the retina. Nonexudative AMD, which is usually a precursor of exudative AMD, is
more common. The presentation of nonexudative AMD varies; hard drusen, soft drusen, RPE

35  geographic atrophy, and pigment clumping can be present. Complement components are deposited

on the RPE early in AMD and are major constituents of drusen.
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tyr Tyr (Y) tip; pile; thr; ser phe Val (V) ile; leu; net; phe ala;
norleucine leu Even nore substantial nodifications in the antibodies

bi ol ogi cal properties are acconplished by selecting substitutions that
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sequence m]f%{ﬁst a‘éff“é""gzrﬁggér ed by a variety of nethods known in the art.
These net hods i Gotaeded highuisk AMD assifled pi tvet’ AMD) o Fhagpoteuesd dph vided mud ¢ft ed (or

Si te-dir ech) o MAAGENS Hidinc IR AACAGH, fie AR GRIERLE: @haggesi s of an
earlier. prepared or non- nut ant version of the pare_nt__antl body.

Thepref er eeaiifabagonrscvlagizatipakin iidengye s Hiredelios eyp s@hacreaizgddy aiapsd ANEL % ( see,

e.g., Kunkelsud a&ﬁﬁ%ssmﬁa@(?()/ﬁ\'&{ribut&lﬂad ANBO imaculSpAth B 2TypESly, hxgh risk AN/ID icertain

enbodl ment s I bod have bl
region resi Hlféte‘gua&‘h Ko EFS "]t%é}’(?‘tovgéL"e@Yﬂ?ﬁ%’}d{‘ir 'FRE g&\tg g"‘% ar%@g[)\égwfn%s ©
‘hyper var i abigger nlmgtlmmtefcﬁspnc@mncfén chh@npaoxea{hotaighlrlblow/lm I | have been

zggﬁtjlst Iu: 5?I Ons@Bb dngag(m sg)agildtﬁnzl g;z} tlﬁgpa%m})lggfdﬁypgg%)ésggﬁ M@Dr(lﬁrr%%g(\%d’
bi ol ogiléal cypeeoperardesoni4 AMRARE a?ﬁ/mlwa@mnfgw&@ﬁ develoaveygrogiessionqst  75%

am no aci d/\WMWm'tﬂ:&BBJ&Yes@ffe@tédﬂel’kﬁ\réfeym\ﬂhnﬁ Jfblﬁelﬁletllaf&lﬂepraﬁéhtd)nsQﬁlblﬂnCe of
ei ther the heavy gg chain varia in o t ant| boqcy,

nore pref efsh ?}O?%Q‘E’St 5‘1” frelsdr,compliicor 6?‘3?'&’?"3 gy OP’Vg’éng Ry gsion ©

pr ef er abl ytlﬁtdlsbé§6z&twe9@9/ﬁ1eadhj'dﬁﬂﬁﬁmsﬁtrcéﬂem&bd syri@k fdraagthe 3@@5@A)Path®3mhpw;e or
simlarity w e ttotlss "

per cent ageat\cl)]q*ghé%ﬁ n%%é?q:?pdlg e’ ﬁséglgi%g& lslkgca%g(ggtq g@?&u?@ﬁ?ﬁ%g{bﬁ e

i denti cal (ibe tigasvpect ddheduehtioor simlar (i.e. amno acid residue fromthe

same group base ls%o\glpl'ﬂmgma&g&ﬁ ﬁ&@a‘ @(CWPQP@!K/&]&%&Slﬂ $680aRAV R Mé Lk oF he
parent anti bogg residues, after ali sequences and |ntla% uci ng
'

n
gaps, if néwiidligdevelep AMR ader CH% ﬁ‘ﬁ‘%]oﬁﬁt 'HEFHéi‘rb*’éH‘(atescé’&’Bl?Pi‘E‘g ¥ 'H”t’y None

of N-term fal jeadiota®NIVCRE It Hag bekiebdniitep&@¥et @iasdoMmpBment\Wtor H (CFH)

2008/ 15425:[‘55%(41 ;L)Jﬁszn? gc%él(l?ﬁs?bl 5%)% of the attributable risk of AMD (Klein er al., Science 308:385-9

25 (2005)). A common haplotype in CFH (HF1/CFH) has been found to predispose individuals to age-

related macular degeneration (Hageman et al., Proc. Natl. Acad. Sci. USA, 102(2):7227-7232 (2005)).
AMD has been segregated as an autosomal-dominant trait, with the disease locus mapping to
chromosome 1q25-q31 between markers D1S466 and D1S413, with a maximum lod score of about
3.20 (Klein et al., Arch Opthalmol. 116(8):1082-9 (1998); Majewski et al., Am. J. Hum. Genet.

30 73(3):540-50 (2003); Seddon et al., Am. J. Hum. Genet. 73(4):780-90 (2003); Weeks et al., Am. J.
Ophthalmol. 132(5):682-92 (2001); lyengar et al., Am. J. Hum. Genet. 74(1):20-39 (2004));
chromosome 2q3/2q32 between markers D12S1391 and D2S1384, with a maximum lode score of
2.32/2.03 (Seddon et al., supra); 3p13, between markers D1251300 and D1251763, with a maximum
lode score of 2.19 (Majewski et al., supra; Schick et al., Am. J. Hum. Genet. 72(6):1412-24 (2003));

35  6ql4 between markers D6S1056 and DS249 with a maximum lode score of 3.59/3.17 (Kniazeva et
al., Am. J. Ophthimol. 130(2):197-202 (2000)); 9933, at marker D9S934, with a maximum lode score

of 2.06 (Mejwski et al., supra); 1026 at the marker D10S1230, with a maximum lode score of 3.06
D4




del etions, or insertions into the antibody sequence outside of the variable
domai n shall be construed as affecting sequence identity or simlarity.
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of C3b anti bodi esschyn p»hagneodﬂesmioaysmalt@ jprt@viadgdorienn tlhentigeanfphtesstizel ow.
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pol ypepti de having a specific cleavagesite at the N-tenninus of the mature
protein or polypeptide. The heterol ogous signal sequence sel ected
preferably is one that is recognized and processed (i.e., cleaved by a
signal peptidase) by the host cell. For prokaryotic host cells that do not



20 described in WD 90/13646. In mammalian cell expression, mamalian signal
sequences as well as viral secretory |eaders, for exanple, the herpes
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.drug 5resistance and t.hus rvi
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hanst er .ovgpgﬂ?fﬁ‘%f Okteh\fl’vpealw ‘\F{\%m&%‘}ulx'gcf'ent in DI1FR activity. 15Alternatively,
host cel | s ( par tnawebksmedtythedibrady typatedio gtesontert pf homtanpedmtivge BB EPR)
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strain of yeast I"acki ng the abi ity to grow in tryptophan, for exanple,
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38, 626) ar sligoarpbedraatiedishyeful for creating these substitutions comprises the sequence (DVK)s

(NNK). Another example of an oligonucleotide set that is usefu} for creating these substitutions
35  comprises the sequence (WNNK)s. Other examples of suitable oligonucleotide sequences can be

determined by one skilled in the art according to the criteria described herein.
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known plasmids bearing the Leta gene. I n addi tion, vectors derived
fromthe 1.6 pmcircular plasm d pKD1 can be used for transfornation of

Kl uyveromyces yeasts. Alternatively, an expression systemfor |arge-scale
production_of reconbinant calf chynosin was reported f Van den
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DNA encodi mj’d’tﬁh@‘oaﬁ‘tai fBergyhe dP’?Yﬁ%‘P@F °'§%"&U§?‘Ii§‘§§ t"é‘i’eéwk'%g\ﬁe'f'%r’haé GIe4PYot es.

Virtual Iy atdigneukaryotic genes have an AT- rich region |ocated

appr oxi mat el y_ 2 ere transcription is
E R PO e 0 e L L e e A WAL R i S

of transcr ilgppihosl I'@fdndrﬁlnly cyerired to ssled fENBAAT torte gt glnxgvmeﬂ ]@:: xmxlmﬁ_cyl |liy¢glca¢11y
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35  produced as antibodies or antigen binding fragments in high yield in cell culture.



30di sclosed in U S. Patent No. 4,419,446. A nodification of this systemis
described in U S. Patent No. 4,601,978. See al so Reyes et al. (1982) Nature
297:598-601 on expression of human 13-interferon cDNA in nouse cells under
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Sui tabl e prokar YRL Gt 6395nt}bgt!lys i R0 Rm }5[1@&4 l%ga%eseéépg&ﬁ:ﬁﬁél ShodiBHED g&erate

G am negative or & am posi t Ve or gani sis, for exarrg? , 20Ent er obacteri aceae
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. il
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L oy of
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as, e.go, Hurodweks ondorfroagif lthe$ly}(eA('E@(Dlel’2’gldlr@¢)"the la@lenhmtlg@iyi el natMlV ecinl6, 045)

K. wi cker amdh.o%];g& ke M&lmnsg %@ tstittide) (P amGr PO Rkion Jés,ddig ﬁg}p&hhd(ﬁu&m (ATCC

36, 906) Kt hernot ol er ans mar Xi anus; yarrow a i chia
pastoris (EPRheygsntEpghody eherbifics: res‘l”t‘l"(?ﬁdﬂ@?‘f?ﬁ‘e?“é'é@? Q“Q‘EF“@'ZM Oﬁfk‘ﬂ)‘"“l’?\ﬁ@vms por a

]gr ?Ssa 35§G?Hﬁ&ﬂheom SrofmURdkednd ﬁe,hm@mhmlsﬁwtey ‘Eﬁaﬁn&%%f fd@m\alkhsgmaaﬁhluesd_
I | anent ous un | (0] ocl adl um
and . 4sper (799 ‘“ﬁ'ﬂig‘i 0% ¢ (?HFQ% -Rvalg) “Ei?]l"gﬁ'glggh‘g Y (%fngiéféfmlgg-g) $oIRE
35 233:747-753); interact with/effect the conformation of a CDR (Chothia et al. (1987) J. Mol Biol.
196:901-917); and/or participate in the V|, - Vy interface (EP 239 400B1). In certain embodiments,

modification of one or more of such framework region residues results in an enhancement of the
28



WO 2008/ 154251PCT/ TS2008/ 065771 Suitabl e host cells for the expression of

gl ycosyl ated anti body are derived fromnulticellular organisns. Exanples of
invertebrate cells include plant and insect cells. Nunerous bacul oviral
strains and variants and correspondi ng perm ssive inse s from
hosts such YW&28¥bWdPt era jrugi percla (caterpillar), %@Znﬁggﬁﬁgyh
(nosquito), Aedes al bopictus (nosquito), Drosophila 5ne|anogaster
(fruitfly) bimnd a@ohmthetmﬁlit)dh@véw bdeen irade it bdcpraldnammalizy spediop. Bér eydnypig,

strains forgqd AhsbRab LRk We?laﬂy\bcllk FelsMueanaﬂ/ bedHeRd nﬁhxgemedh%ni—oflheV@reﬁtl%nt of
Aul ographa californicaNPV and the Bin-5 strain of Bombyx mart NPV, and such
viruses nayPometingshis gy Perféﬁ\ﬂe}‘td%y'ﬁ‘é P body dBH Sr‘l‘fj“bﬂ“tfo‘i Lﬁ%“‘ﬁ’l"‘é‘&“@ﬁ’t‘ tlsvent i on,
parti cul ar leyerfviieretno@ng iR Gl pepariatlie lé‘g)@demuef iavé bedghiRaddBoeall, SowRleant cel |

cul tures of etunia,. taomato, and tobacco can
al so be’ utrmﬁ%gamggﬂﬁgL$§wPT 'H%V®P¥mY%?@?g§P“q5§ﬁ%%§h greatest in

vert ebrat e cel | She aypcrvipiablo agahirenugfwhict nteabered maydelchagédramglointyueseecfatly ssue
culture) h v U, l.e théﬁ%Hl Rl i an host
ol 11 hes 2ty "*@"Lf?ti%jgﬁﬁ AR A R L
1651) ; hunﬂﬂm@ﬁmeGﬁWE“k?ﬁ iy s¢reaned- (293 or 293 ceIIs subeloned for growt h

i n suspension cight Usfeﬁj,l pl@e@hﬁ Or @&neﬁaﬂu%?snh dlmﬁeyl mlah©1s cdfd SYnincRaRyinpani st er
cel | s/.- DHER

kldney cells var

(cno; ~UPl ad" f’%f“eétf .(CP‘Té’ébg)m ﬂ%’g’%"”s@ 58 “ﬂ%féglm@g '08% ey 975 pgie of theHuse
seitoli cembswﬁﬂmmqm@htMsmmﬁlaaapmﬁmmyﬂﬁﬁmnmddyﬂamﬂ48m25®1gwﬁmnmkey ki dney
cells (CV1. ( 76, ATCC
CRL- 1587) ; : u%§%§§%w7$%%Eﬁ%gbé?ﬁ%%%§§£W¥Pﬁ§%%ﬂ%%#ﬁ%%%%%gﬁf,%%%§ane ki dney
cel |'s ( NDCHypeFOOICatiogayiductsidenaheyatingtlucliona scesitivity to{ IBRUDSIMtOIHRECACRL 1442) ;
human | ung ;Gekd 8 ihdWid8ng I 0 ler fitdtionDMBRIY: Ik ViRk oﬁs@iﬁtnﬁ;tnéd’ieﬂu@'hllaﬁc
208065) ; nouse manmmary Tt unor (IMMI' 060562, pacc CC1,51); TR cel | s. (Mat her
et al. 619859 fovxﬁﬁ%ﬁugmwww&a*d segugnce wpigtion s regﬁetef'wé @e padyrp gk thezapfationpers . ang
a human hepaigetBothbi pedefdigiped Z)e ala-mutants proddogitthic @by Se areenddfanisdrdidiattalv t h t he
above- descrlbed qﬁc“ggﬁ%gglor cloning vectors for antibody production and
cul tured i A%EERFSRET8Ra " Rut ri ent nedia nodified as appropriate for

i nduci ng pr onot losyallg eheeeduidrgritwitinshoemeive sibstivtioasysh bf hosaghavnéelgenedsr

encodi ng t he \desi ?dpraﬁ% %@&ﬁno@(ﬁ@um sl,bs% b in anﬁanlg%.tbm@@hcaﬁmww host

cells used to produce the antibody o his invention may be cultured’in a
vari et y0of (g dinding (‘f@f‘r‘ﬁé’rf&fi“awfys“é%%f'?lé’[fﬂ“éesfﬁ?ﬂ‘?‘%i“aé?j'c ﬁxea@ldﬁaﬁﬂ’%‘m?o‘]s o tesi gm)
M 3' ][Tal dESs&mvir@hdbwg&lablW(1£r|Mbed (;éib\gnﬁ):fmeﬁ'e’wa@&ﬁ&]c(o?s@aa)eimtaiaﬁheDthEecﬁo s
Modi fied E s Medi u or culturing the host
cel | s. z‘%dﬁdi“ Yheeregit ;‘P EE%B%\'/EJQQ“WEH‘?' “Sd‘ °§'é\f'$ B‘é@“ﬁ‘ﬁ ‘fﬁi"ﬁﬁ et al. 30(1979) Meth.
Enz. 58.44, Barnes et al. (1980) Ancd. Blochen1102 255, U. S. Pat, Nos.

4,767, 704; 4, 657,8664-92+#62—4,560;605: S22, 46971896 03430; WO
87/00195; or U.S. g&?%ﬁ?ﬁﬁg? 30, 985 %Aﬂﬁgdﬁ ed as culg fﬁ; 9g|a for the
host cells. Any 'A,Ia('AS’be medh TRV }ée buppl emented—ag cessary wth

hor nones and/ or ot AIERR) O owth |]§;g l(rf'a?q (such—as—Tnsut ’ly ransferrin, or

epi dermal grow h %g]sn‘Lle R sat ng”n RUYITLAS sodiunmrchior iu(m;', cattium

magnesi um and pn%?lwmt () fFTs_(sucthas 3SHEMS)pteotides (Atch as
adenosi ne and t hy @&wd)le), antji protics \bm,n as GENTANNLINFmdrug) , trace
el ements (defi ned(ﬂf(d)”u' gani Lasﬁ,unpuunua usuatty presgg—at fimal
concentrations i uthdld—,j) nicron IflgH range) ; and—gtucose QL an equl al ent

ener gy source. AIIXJMK}I)IBI MECESSALN. buppl ements—WO ala

2008/ 154251PCT/ U g2065771 TRY ml @ya}ée rmctuded—at —[gppropriatie
concentrations thgt ayoutd—oe qé{ y\‘qll A& FLTORE S fchc}ll') ed—i Tod te—art~| The cul ture

condi tions, such , ([§PerT at n‘B'n’l,euJﬂe TR TR LT Re & qlel hoseprievi ousl y
used with the hog ;l —seteo i Neim expr ESSI UII and VXH —be—apparent to
the ordinarily sk Me’cﬁ% artTs Tou; hELM-\HLl Uuuy purific LlélUll SWhen usi ng
reconbi nant techr bRE - the G'Féu a(,)qpé perLm be—produced I]éhl racettdlarly, in

t he periplasnmc $PRYE, O di r%}al y Secreted into the rglﬁw um—11f] t he

anti body is pr Odus&((ls)l ntrTacet 'tM' art y, as @ frrst—st e[.,unt he—part]i cul ate
debris, either ho fr ¢ FI ts—orjiysed—fragments, s rem_§ for—exanpl e, by
centrifugation of uItraflltrctlcnl Carter et al. (199 ? Bi o/ Technol ogy

10: 163- 167 descri be a procedure for isoet@ating anti bodi es which are secreted
to the periplasme space of E. colt Briefly, cell paste is 10 .......

t hawedi ni he presence. of . sodi um aeetate (p.H. 3..5),..ED A and

phenyl nmet hyl stafonylfittoride..... .....

—




(PVSF) over about 30 mn. Cell debris can be renoved by centrifugation.
Were the antibody is secreted into the nmedium supernatants from such
expressi on systens, are generally first concentrated using a comrercially
avai l abl e protein concentration filter, for exanple, M II|pore
Pel | i con U%F}§?§F¥?%tlon unit. A protease inhibitor su?ﬁéﬂéﬁﬁﬁggg

included in any of the 15foregoing steps to inhihit proteolysis and
antibiotics may b&miWel uded t/¢yprevent the growth of dWventitiojs

cont am nant s. Tyr (Y) The _ant]itiorhg: thiosenosi tion preparl@defrom the cell's can
be purified usingVaf®r exanpllels by oeipriyet dpapilqueing hr ondetogr aphy, | gel

el ectrophoresis, dialysis, and affinity chromatography, with affinity

chromat ogr aphy Rei fg; etsmﬁtaﬂra?lt@d’lfc%gonglrl{thet zln@i@ctdleg 'B:otcﬁ%ﬁln)l(ﬁbﬁ%es aTJ"@c&wthtslﬁb' lit y
of protein A as an 20aff Inlaﬁﬁ gand depends on t eci
!il

and isotype of
any i nr nunBytelspiifgispbstistions Haj ﬁﬁwﬁﬁﬁﬂbWé@%ﬁ@kqﬁnFﬁ@m H%ﬂ%gﬁ?”mﬁP%W£¥
can be use golﬁﬁplﬂkl fbkak!on@ i thbael & Thetsidlituidhefobasmdle 0 a Bieatrn halital cyidormationy 4

heavy chai Lj 83 Protein O
i's recoﬁneﬂ%gé ‘H?‘ﬁ *h%%ﬂ§%wogéfm8%gﬂ%%glf“?ﬂﬁ N§3H§ %ﬁ}m%?hé?“m(l986)
EMBO J. 5: Maﬁmmﬁaﬁwnnghemmamedwmk@mmhwmmsMh@(@ﬁ@nmpwvm$ﬁgan@pwswattached is

nmost of ten agaqga%IKBHt(ﬁg B, AR ngmpﬁ@ avai | abl e. Mechanically 25stable
matri ces such Bt T o por € gl ass or pol y(styrenedi vinyl)benzene al | ow

for - faster fl owented bxsirophidic:shio pedht $Pgdbssi ng tines. than can be achi eved

with agarose. MaRIceashhf;anti body conprises a CH3 domain, the Bakerbond
ABX"resin (J. T. Baker Phllllpsburg NJ) is useful for purification. Oher
technldﬁes for‘ﬁ?b?@ﬂﬁsﬁﬁrlflcatlon such as fractionation on an

i on- exchange cakdides thetitimaet cipinecicpitioatdhono; MAver se Phase HMVG

chr omat ogr aphy mmnﬁmt. 8¢ ogNr omat ogr aphy on heparin 30SEPI JARCS' ETM
chronatography‘o an dﬁ or cation exchange resin (such as a pol yaspartie
acid col um), @mmqmewpt@@ushsvrgt:onsmst@m@cllawsamﬁw‘iﬁwf thagegslasses for

preci pi t at ,Qh.pligs al so avail abl e depending on the antibody to be recovered.

Fol I owi ng any prelimnary purification xture conprising the
anti body of i nt'8psier pRPIRiAG %ﬂﬁf’f‘f&f’?ﬂ“é’mﬁgﬂ/ mBé‘?%alﬁ‘B‘f @8?‘%‘8‘% 'Bdt}“(%&)'sgﬂ o

hydr ophobi gispiit @fcasdvdeon chromat ography using 35an elution buffer at a pH
bet ween about

(e.g.,from aboﬁ\'“"é‘f 'cﬁcﬁgﬁ%ecul?{e%&d "\5\%%%8@%%4%% 1’%’%1[%%%6@) %%g%&%w e

Scr eeni ng astagssewdin dniartal havpuethels fngludd, Hesmateinoylimityd Ca blizgnedlesbétiealiziadd ot her

C3b antag £i IRt (ﬁrectcdg mutagene$is PCR m&w@ggk@ SncPAge R MRLge 3B oﬁnteﬁlggrﬂn &hisd can be
evaluated I'n a vari 8f IR vitro and in vivo assays i eir ability to

sel ect i20el yufapter ppgn- mﬁ@ﬂawf@r ?f&m?@mcaaﬁﬁ?riénjéﬁtmeﬁ%&eﬁm‘;?o REMENIPEYER  and
Streat Comkeedfea&nﬁ«ﬁ@@ﬁas@t@e dlgsmud@r($985) Proc. Natll Ava¥.iStd OSASBEE, such. as
LD o TR L e I SRR PR g e 1
ant agoni st sesidsdsbbstiased CBitlan trhipdohces, mhermmnoﬁaﬂnmevmeskedwmnmﬁeﬁ@ﬁ@ht

ani mal nodel s OFRh D twh bd APAAEHy forv AR ITRE ofOdel S
can be .en mﬂ%??@&ﬁ??”ﬁ%w%dﬁ0|ﬁg?%ﬁq%.gahgnoftlonofthenzgﬁéxof |%?Erest
hnc. t hegnomsibiteni.mal s=of . . interest, using standard techniques for

produci ng transggihfy,akk ARy mﬁ!ﬁhﬂﬁﬂlﬁmﬁlbﬂfd bﬁvﬁ%lcﬁﬁf dpertidSwidl hinarag @ihinb a¢id
transgenie mani pul ation |nclude m%thout limta rabbits,

gui nea pi g&aueEHKEE atgeist'9” ) ﬁﬂmﬁﬁmeWHﬁﬁmﬁgfWﬁ?@ém”@“ﬁ”mgaboons

chi npanzeeseqadide ertchi thﬁ'ﬂd?hkﬁylsll ghﬂ'cﬂhmh nargble dokaiuiithd marehtrtianly, nwe pakrbdace a
transgene nt s A pe 15and
Wanger , “g%fé%‘elfe’ y§?§”§§ggmpgf$%%|P&g%ﬁggﬁggéghggIé%%ﬂgjq% into
germ | ianes 9f%. entitvanindierty Pith taspecetp thiggequepe Glefingdthpreinag the pergmiage QMg
6148-615 1?{8@1@%)1% gqg@caﬁcﬁ&a&a%@ﬁd@&e'ﬂﬁt Q%EM@Q'(& ﬁﬁ]@f&l@l@) l)rssn{u]_hgmﬁﬁb Rld a|
Cell 56, 313-3 ); electroporation of enbryos N& Bio

3, 1803-18 1041d[1°1f98131]hy Sd'@p&é}*‘ﬁi’ﬁé‘ﬁ?"d{oé‘a’oﬁ é‘ﬂ%chﬁm?ﬁ%’?'é?s teEé‘?ﬂVF)r“él ‘6‘1‘3&’ eétt Cel |
57, 717-73 axﬂt;bg@gr]:s)duef@fﬁel ﬁl%lng\f%e s&@enced Ml m&i((amh @aps,UK fecesbaag, @dchiba. the

4,736, 866. 20For the ventlo 1sgeni.c ani mal s

sent

i ncl ude thB’@’é‘”‘f‘Wé’f“%%ﬂklg’f%’ C"[“P h@&ee%ﬁ SipRL; nte"mmfl e P“Ctrlﬁ% iTocells ("nosaic
ani mal s"). The transgene can be integrated elther as a single transgene, or
in concatanmers, e.g., head-to-head or h&ad-to-tail tandens. Sel ective
introduction of a transgene into a particular cell type is also possible by
foll owi ng, for exanple, the technique of Lasko et al, Proc. Nall. Acad. Sc.
USA 89, 623-636 (1992). 25The expression of the transgene in transgenic
animal s can be nonitored by standard techni ques. For exanple, Southern bl ot
anal ysis or PCR anplification can be used to verify the integration of the
transgene. The | evel of nRNA expression can then be anal yzed using

p—



The animals may be further exam ned for signs of inmune di sease pat hol ogy,
for exanple by 30hi stol ogical examnation to determne infiltration of

i mune cells into specific tissues. Reconbi nant (transgenic) ani nmal
nodel s can_be e |neered by introducing the coding por%b %%wdgf7genes of
interest i MCPW%B*gLnome of animals of interest, using s echni ques

for prodUC|ng transgenlc animals. Aninmals that can_ serve as a target for
transgenic delglionn AT BETRs inledherBbodyFRaHIEE Oidsiof e VEsiadle dprpain shalkpeconstmpdyi ¢ s
gui nea plg$sﬁ&hﬁ@@mwgﬁakﬁmnp@gﬁmhﬁﬂd non- human prlnates e.g. 35baboons
chi npanzees and her N

transgene into ga loping bra ﬁtng?f l&(f tﬂlgg dﬁ:ﬁlélﬁl&lc I%&BX(’:% lCc“ dCt-lVllP’ o{tbat lC()l]l_E})le%gl
Wanger, U. & thPapr@nantidisly mqqe&mn@_cm\)s noue@auowllmm&ynml\atdcfdmg'emht pindisSf er | nt 0
ger m | i ges L ENS b AL BLAC 1 MldesdoBthin SR brn e
9508/ 153901 sy Bl ik RIS PRty o Wy P limeR b he tpendors

enbryoni ¢ gpaw dentjbgdy Wé‘ﬁ*p‘g pispased andl screeaqd fo@@ld"@fﬁmﬁsﬁnq{ewwq juch as C3
el ect r opor af 4 Riknht tRPRN YOI ok |+1@s<, ot ar@@bdy mxBix@stsc@etedh&QSﬂlﬂs%ﬂal bl83k) ;

sper m nmedi at ed ne transfer V|tra Cell 57, 7 or
review, se&topy BSBW%“FFSF%O“@ o8 %é\t"&”rh‘ ‘ﬁ%” %“‘?@6“5%“6‘0 coyyfify g}@%\%@a“i é"dé’ he
prevent|onnanﬁ«g&thMQMﬂmmhmmiuﬁmwhknmksdmamLegdbu&mmnmuemmbe eval uated in
a coII en-i ndu r t e 828- 838
1500 ST LA Do AL 15 AL Bl e Ui
screened i depgndiechelthegftergad Psb@ﬂ‘;'ﬂe predipdyt Sugh sodifipdtionsandyrietabie irthyr atpration of

| Nt ravenouseiaRiRGlil Qudke, RisR &dletdlo 3[1 g‘ﬂéptlw cﬁﬁ(ﬁ/&%{'alﬁﬂhb@%’uﬁﬁ sucflAs
descri bed by Terato et |nmunot 148: 199 and Terato ef,

al..
i | ut oi munihose f’éﬂé’o’f@?bﬂ"i‘”(‘Yé’%’fpe“é%i‘iﬂ‘?’ﬁiéct‘%?q‘feﬂ?e tﬂé“"]f?)ﬁi‘eé’%ﬁ‘% g "‘éH‘a’For
t r eat ment @%c&&hh&jﬂbﬁzQaﬂﬁhﬁﬂeb&yQ&Mdbﬁ%ﬂkﬂwtmam&ﬂemmmm&nmgﬁkpﬁmde|S,,SUCh

as, f OI’ exa onmduon OF thf: dnl{bg‘(ir}/ 1%%3#0153 mayebc(sul{ast(xztﬁte ézar\nl%aTE H\ntﬁ senni:j r{almsproev)e( [,€SS

human t'amof o Tcat ed
in the pat hmg@wesmlsht}obf thernelpcutehiediprateot aﬂelmnt ¢ross tinlgng. Thevee%br@stsm@bpné@ TNF- a
in these mm%?bclf zﬁlﬁw tb Fhe: dmlb%(?}yt@ 1ﬁp|mrxf§@tla&ht§ f(;;dnrchlrallly'sw%eﬁl@ﬁ]ll‘)&f’ye@ﬁ%tltﬁgﬁ hi nd
paws, and provides a sinplé nouse | ammatory arthritis. 15In
recent yeaffdgmeahivghds apby Epgnesy- ﬁé%W?é@?@dﬁ&Vé“ﬁW§ﬁmH@éﬁ’ﬂ@WéBBﬁEH““Thus

Asebi a (abyatefd @y m§)klberhcl(1£v§ﬂ|))y d@d‘ﬁdg &ﬂﬁ)@ﬁhb& cﬁl{)@iyﬂlfa%ﬁlﬁﬁdtlvﬂoﬁiﬂﬁmtﬁ hlttilb&iy( cpd)
are spont ane US use nut ation Sorl asi s- | erations

al
o ool oo SRS et arP bt s IR R it 6 e il iRy LS
i nt er f er onapipodiextietybiedlyieithel B;linkercaa Dk lindealy tNeligedwfdns th detoachment afttd or mi ng
growt h fac | ; t bone
mor phogeni %zggohg(ilrate Q}%g{y t§ 1 Qld?chal\{x%? Eyals&lrl agﬁmé%}dﬂ? + h%ltr pg tgi\éﬁsa%éngcgsra?[fad&ggg and to
identify t Pfeqe'axpyem aseydglm—xﬁlh@ntnp @dlewéh@ a‘@fmb'mcldzfé?eﬁt pmsleralf‘ébﬁ igeogpifiene
| esi ons wet&uak&0 88 alatiPfEcHnintlod drelc b QiR n{zsye@otmm,ﬁ,agms@d&%kcrmsed to
the PL/J straln and in Brintegrin transgenic mce, scidl sad m ce
r econs 2 t ufhEaesinET Pt eien FiCASIRBERLITe SPAYPFRS HfRehaeptidg crgies 2 Paigntiahelyop/Atigs 7/ heom
transgenic sx[eamllllké@g]ﬁioﬁyaﬁ‘ﬁﬁ@}e&rﬁt&tlie@fﬂacl’ﬂidﬁ bisonuSftn@su@umnc@hgdmctgeraafm ed on to
| munodef i ¢ enc;[s nl‘)?%ga{oah fhox ammo dClS m syco{nm nE/ SEI 1con t?reon e :%{?1 ug %t er C3b
ant agoni st &SI REVIET AR OR IR B ai fh Pd/sC use nodel
descri bed hydr&gprolne ohb-hilroxgtysiaé masNggo. be Nsd. Aécﬂ_@@wfg@%ﬁl&'onlsm%\ﬁmlih@hmbw m ce
denonstrat g Lbavéﬁ,gm?m%%]&j tﬁlka'ltamg,%ﬁzl D aEﬁ%é?;ﬁchk A8h m%maoﬂéfn@me%n%mer
sui t abl e nodel human sSkin/scid npuse chinera ared as descri bed

by Ni cRbI offthe «rkoveadeswpefavpcpmﬁ seqpighqss (Ferpobmed algeasdarion IS'(‘ﬁS fIlif pliferionyapai | s
see, e.0. Sed@maddbyPhe addkioh BY 8:SubIa#iGREY0 biRPy mbk2erdd or l‘ﬁﬂe_@r(lﬂe&g&()ms B3R nodel

of asthma has be descri I en-i.nduced airway

hyper - reacﬁmVWFV)qB@PWBﬂﬁws’g%Q@KpLﬁ$?§§g’ ﬁmfﬁfqhnnatlon are induced by
sensitizing an &mmﬂukmmnﬁhwmmahbumumha@ndmhhwmnnmawfwnganMkhef@ﬁ:nal with
the same p&%&lé@b?ﬁa4tg¥§r‘ép€f%d%’plé‘\%e9%%e B feEBlélov@”' mal nodel s (guinea pig,

rat, non-hunman tons simlar to atopic asthma in humans

(BT 15 84 A5r i ne nodel s have many of the
features of humpp aﬁ$@§mﬁnb§i@§um}@*ﬂb&m&{ QR 86lptb@Red 19 BHhntGRkh oA EhigRt J
agonists for, activity and effectiveness in the treatnent of WO
2008/154251&@?FU§256%P@%§?W&6asthna are described by Wlyniec, W W etal,
Am J. Respir. Cell Mt Biol. (1998) 18:¥77 and the references cited
t herein. Contact hypersensitivity is a sinple in vivo assay of cell
medi ated i nmune function. In this procedure, epidermal cells are exposed to
exogenous haptens which give rise to a del ayed type 5hypersensitivity
reaction which is neasured and quantitated. Contact sensitivity involves an
initial sensitizing phase followed by an elicitation phase. The elicitation
phase occurs when the epidermal cells encounter an antigen to which they




S. and Schwarz, T, Inmmun. Today 19(0: 37-44 (1998)

G aft-versus-host di sease occurs when i nmunoconpetent cells are
transplanted into inmunosuppressed or tolerant patients. The donor cells
recogni ze and respond to host antigens. The response ¢ life

t hr eat eni n C¥EPESInf | ammation to nild cases of diarrh ){%% 8l\§\%?€ht | 0ss.
G aft-versus-host disease nodels provide a neans of assessing T cell
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drugs i nt oPgEe Hitherm RN encodiprthy | @F‘E@V;P“ed‘%‘é{l“?‘;fmt‘ﬂ‘i@“ frERIRYIEn BT RORBE E&°f or
drug deli Vﬁé\b{netg@owtﬁ h@RbnepBlyhddaylatibh SRAS € SceSMOM/ A26AMDiIRRLr&NY vdcwr di 1 ect
intravitreal &g.ctl on. Intravitrial injections are 25 usually repeated at
intervdfs \ﬂﬁ‘f?:sﬁ gf¥8nd on the patient's condition, and the properties and
hal f-1ife of tham)dr Wglectedh iavty @dforrkivn bfikbs adlsul ar (e g. intravitreal)
penetrati on, Funaa)lgh&P ce, % 1%] 9§ li%fOI’é)EEF(%SL ﬁ"% thébﬁﬁ i€ v&(o?sfh%{"efnea% the The
foll ow ng exanples are 0 rative purposes only, and are not
i nt ended t orokirpdte, y@ahfemshoﬂbg@uwyotferFé”Sfﬁe&'éWtabPWvéwtai"ﬁ RIOKEY eippyfoniRiy purpose
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according to manufacturer's instructions unless otherw cated. The
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AC It - AC = b r’rp eﬂ (A‘tfll bodi ee§st9er|ved from
phage encodi ng 111W$8?1V8P105%¥0écs eéxbci %%xg nBcrro £S stlfa?stlarllnen o ubgoar))/ The
nucl ei c ac sdtameqmeﬁm@sx;méssrbthswltox anibodfl-dncativrgavesisrs ofactﬂae)iibER@E@‘mnM( or)
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ww/ ncbi / nivhy, gv%y/asf’é;ﬁégltn’% &1, SRR MY RR799 Rdsts shdh@s 8Niddi s é‘n’édﬂ §1§&1‘05Uf es of
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HERCEPTI N(¢c) VL and VH domai ns conpri ses the consensus hunman kappa | VL
domain and a variant of the human subgr&up II1 consensus VI-1 domain. The
vari ant VTl domain has 3 changes fromthe human consensus: R71A, N73T and
L78A. The phagemid used for this work was a nonoval ent Fab-g3 di spl ay
vector (pV0350-28) 20having 2 open reading frames under control of the phoA
pronoter, essentially as described in Lee et Mol . Biol. (2004),
340(5):1073-93. The first open reading frame consists of the stll signal
sequence fused to the VL and Cl11 domai ns acceptor |ight chain and the




25Ant i bodi es generated by inutagenesis of heavy chain |I1VRs Fab
clone YW 144.2.43 was generated by nutagenesis of [IVIC HI H2, and 1-13 of
huMAb 405- 8 (HERCEPTI N. anti - HER2 anti body, Genentech, Inc.) heavy chain and
sel ection ai nst human C3b fusion protein. In HVR-HL i ons 26
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addi ng 1 pl(HAIQQMACKTFEL 2)0capine @W@W@C@swwéﬁ%bv@w livepellpEBPL  dGTP
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and usual l'y Coml"ﬁe' HOLHCBIS ukddltd bl@d&:@th’% Qrﬂlbbdybff&ﬁs)ﬁnve-ﬂtﬁl nhdy®e b @tubama vaSieglde t o

tr anaf or e et CrBrRy Batenr ved il a Va1 950 DRt RE DU i ed 1 n
pr oduct wass(MHme)n(Smurap lePMHa4m[3gh1e);mfddhm:rea:toqudn‘ted)FWew ((BM&NY,
propagat ed I n dlC Su %ﬁtlr?x‘fgé%ém%lég% élha%l gg%ém n?e%xaqgs%ﬁlgc'dt?@Qalpyt asl dhu

et at, I\/Eth(§ s’1n brary sizes ranged from
| - 2 %0 10919|7?9d\é6;b’eﬁdfeﬁ$ 4%5@?1@@ leé?ﬁ@(bﬁ’Fféchbcﬁé@" tR&a9-tthe PRaNes 4761708y ar i es

wer e sequengeflsdsOs RGI8S S, sk,035261%s, 139,abd; WO olAisagE V\&Ek#@mw Br USOTRt murran C3b
proteins were used as the selection antigens. I;]u]1 S cofat ed
30,985 may be used as culture media for the host cells. Any of these medla may be supplemente as
necessary with hormones and/or other growth factors (such as insulin, transferrin, or epidermal
growth factor), salts (such as sodium chloride, calcium, magnesium, and phosphate), buffers (such as
35  HEPES), nucleotides (such as adenosine and thymidine), antibiotics (such as GENTAMY CIN™
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
-36- ‘



Maxi Sorp merotiter plates (Nune) at 10 pg/inl in PBS and incubated
overnight at 4 degrees. For the first round of selection 12 wells of target
were used. Wells were blocked for 1 h at RT using Phage Bl ocking Buffer (1%
BSA, .05% Iween 20 __PBS). Phage |ibraries were PEG pre om frozen
gl ycer ol s‘fV&?IQ%slls?zééuspended i n Phage Bl ocking Buffer i‘»b@u&%@ﬁ@w{éd for 1
hr, at RT. Phage libraries 35were then added he bl cke (p len pl at es
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eluted fr oFﬁ"H? e Y “’88@?@5’“\/\8?‘?6' el Q%g%#ﬁ%f%&w i t1 S ;—?ffsc” age c?a‘gceover ed
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(round 2y=0 " andZ, (rounds T T
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3-4 hour phage-antigen eriod an
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sel ect § Tﬁ‘ﬁ ]B&qﬁm 'aﬁh?ﬁm&ﬂém‘ih?sqag}og%l Qhﬂghat gw "." The C3b bi ndi ng
char act erl mmslomwalw@m@rm ned as di scl osed [ n Exarrpl e 3 Exampl e 2

Ant i bodi es genefgt ﬁl%o@;yco\ﬂﬁ)&l@(;n p%dl@(ﬁ frohMiRSelldlcan l!'d%mnﬂ% u@lﬂg f&%xm one
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HVR- 111 F 5 (S
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wer o VAl et b AvE G o PRt o ek g R SRS A A seo
| D NO 11 ) ra@end sherics pqessingingd thivERnlb2 avideyeheitidagaoses tVéte tasandQEASSRASS( SEQ
ID N 12). éejq(%l nﬁlethd Xee{bshé XBWeshﬂE ﬁog%?(éhl'l@gﬂ?ugeﬁ(f)hs E%ﬂ?fo)’ﬁﬁ i'ﬁ@'!t’ib? regi on
by mut agen% s 0 sef e kt ed amno. acid posi t'i ons.- usi ng standard i nut-agenesis
t echni quesOthAJrlmhn@@aﬁ fqmqtflyomylf e4tl9nél§‘w\ﬁ9ﬁ@"@@1'@c%‘éﬂ'O&WHCI’%&W@‘H@M"‘M‘?| nity

maturation lgélplt\foM#ﬁévorsg Ph3e HPLC chlomdtomaﬂ_ﬁl oh @’lﬂ[aotﬂﬁonﬁzh@gl zﬂ)fn;f blnllelpé/rmOf anti-C3b
antlbod% YW 44. 2. 43 three p éllbrarles (gnerated in the
n

backgr é dS'e‘f“AmS&T'h 2“’9)33‘0%%‘% O'E %ﬂ‘lj‘é’f’ ORI P EPIFE" 1K yagegpe acid
random zat t&nﬂndﬂ&@@ﬁf@ﬁﬁhﬁxg@SDSiBBGEJ dnedmmbnilue eulfate p&lup;tatioh atMatso Biagdble (2004) ,
340(5): 107'83 avol dI’ eobsaeccevcctl ng WO 2008/ 154251PCT/ US2008/ 065771
YWL44. 2. 43 ‘TPF'BjI"Hg “f)}%ta%h o1 BRISSA Backgr ound of tenplate, st op codons were
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J. Mot Bi oI (2004), 340(5)1073-93. Fromthe first round of selection,
enrichment (target dependent phage capt dfe) was observed suggesting a |arge
nunber of clones were present in each library with reasonably high affinity
for human C3b. Sel ection stringency was increased in subsequent rounds.
After 5 rounds of selection, clones fromeach |library were anal yzed.




10 . Newsequences were observedinlibraries.targeting.each.of the.six
screened by phage ELBA and then expressed as 1gG protein and their affinity
characterized using Bi acoreTM bi ndi ng anal ysi s Phage |ibraries of
affinity matured clones were sorted using a solid/sol ut] met hod.
Human C3b WE&2BY BET ﬁyl ated by mxing 500 )1.1 of 3.6 %SZ@%Aﬁﬁumn C3b
in PBS, and 10 pl pH8vmth20uI4n1\/I
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KCL for 30 cems EFhOll;]]?SO& 6%1]' e_%g% 91@%2'?@@?& %tcgt%pbﬂtlcxlof Lmth&&QL& el e Sd at agene)

in the presen % Sub se uent
rounds of $¥BtIiBHYLIASHesnser-Medi #Efﬂgcé?W"F%‘fqllﬁ‘“‘m“?ﬁfﬁlhgdﬁ‘ﬂi7 v@ﬁrﬂb‘?f‘%& @bt i ons:
in round 2,4he &b rﬁ'exé}np@lw stti)at@lﬁlmbrzam@esvvas 50 nM in round 3 the 35 final
b- C3& concentration was H)Z n round 4 the ncentration was

5 nlivPRand in FEHTPUBOLE “’F’l"‘r‘r’<§1‘1"t Bresy 88ﬁ%€8ﬁtdp’ﬁltargmg\%a%oseghaf\ﬁdﬂ % 50 nM of
unbi ot i nyl aﬁlegisnél&by aqﬂ&dfﬂhax tele(“moseiclininalsOx The hansgehosanboingapted eigheons a
neutravi di n. 2008/ 154251 PCT, Y6k ake@fifd nity matured
cl ones wer é"‘%‘%ﬁ@éﬂr (Cjof OB RN Rg @Hﬁégﬁ%@%@?% tgnléﬁtf'encee The anino acid
sequences oﬂnotdtheonhzfawnsawd irftg gmm@hamﬂ tpats Alse apibletbs dowiesprixeyrlsdieur ed

ant i body 4 L6, (R4 §Ed YicadB3A) Usi's®, @bsm 1!9@2 Figure 5. 5Exanple 3 1
Char act er T}zéglhqglegﬂ?éléogge[ct ed anltl -CCE:Bb ant i bo dy ( > {Aﬂge ELI SA -

Phage @bnpetiti BiF Bragiong! he sapeenastanssels %?*Pﬁé%FaP Be Mgy g
appr oxi mat Q:clmld%vgd NGr &ahbl) ‘S‘oythénd etoemmyﬁe& MR @{wgenbx%@))e akd phadfe tdi spl ayed

Fabs for C3b ssa erf 2as f .ol es
super nat anf"éegfaF‘?Jh‘?f N Xigle’b é" b uce st %an\{\%a bgq}ahgéfd%glaggﬁ%au

preci pi tatkeh dﬂOzﬁ@ﬁzO}ﬂ}‘bhdlacSmdebuhm lbeldt zahimfePCP,mr lmlll'eﬁcym?h@esfg'uper natants were
serially dilute ki péaff{)esr bABRuhdELRRLARIS, R} abese spat ed
with C3b (41g/ q‘%@rﬁghﬁ&]ese ‘ gtnés Werue wash H) %h V\aslh‘geBu}?fer
and wepBe |hretabarpedmfnmatlsmtwqqmle*smwlfthmwf)%ewaafi”é hmpse?co@ﬁ‘a%%/ anti - ML3

anti body conj ugptc8mbdhd: HFdﬁgéexlle)&QﬁQl i BdeRB&n M]éxﬂd’e)cd(bﬁm’ﬁ&hﬁxgﬂlel%t&fg aci a

Bi ot ech). The pl ates wer e eq devel R Q etr ’EX p ln2| dine (TVB)
substrate R@(‘P{qu@g’ﬁéﬁsa 'él'i‘il‘fSth‘et X%E‘e?ﬂ](‘j‘rog%)’épdleo ERd usm Tt R Y N

HSO4. Absophbaneg uwegerieasbile hspachiophotvoret tlatz,cta‘bd tynatzmew@i ipulatipr ipclude,
determ ne { qFOUFh]ang 101(% Cl)mn cep 1 1%[’)[ r!ghgllcy f) Esgslﬁap E(gdtSSIQ!Q BId ntenﬁmﬁaln%n%lalc@t‘: g.
saturation. saturat| centration of phage was luted in
Phage Bfoc kamgwm}fmenéeeﬁtmﬂ aihpyi 'Wg’k?xml gednigues lspawa|in B PO IETRYUGH t‘@)?%e“f) Mt ei n

from 350 nMC30mbQineM &&hmchQﬁcn%j’é&dbﬁ&ﬁo &R WagtbakerhidhoNo. ames, soyr wit h

ent|l e shaking at roomtenperature, rans rred to pl S :
g retr 0\911 -us-mediated gene m?nsfe] into germ mes (e.g., Van der gtlttenp el 27{ 9’7"00. Natl. Acad. Sci.
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20coated with C3b (1 fig/nl) and the plates were incubated for 20 m nutes.
The pl ates were washed and treated as above. The binding affinities were
estimated as | C50 values (defined as the concentration of antigen that

bl ocked 50% of the nhage binding to the inmobilized antjg C3b phage
conpetiti oﬁ&%@%ﬂ@%ﬁare shown in Figure 2. 1gG pr oduct| on ané's%}’?n

determ nation - To express 1gG protein for afflnlt 25character|zat|on a
stop codon Ud$2, |6|4|‘ﬂ§“6‘édé9§§]){:€ét“i/\!é'§ﬁm6 FEenHepis serar!f ( ﬁﬁ’ﬂ’péﬁ’? ERE O AHEge

di spl ay Vg@tp[r1989ﬁ$l QE&%pM@l’oﬁofé’nﬁﬁﬁ)fsmdfﬁdl CHlL BioE.3, 1303 I18134BJ83]¢3|351& nwadtegr own
in AP5 nedi a at

Cell's vveregﬁ‘ﬁtl’\?‘ész“‘tr &fv%gme%%f ﬁ%@gé??ﬂ&@&s Jiar 575@"4 9%"?1%59%%9 ‘%‘i‘ mM EDTA

pH 8 and bmNok&rsedpen using a inicrofluidizer. Fab vvas purified with Protein
Gafflnlty chro o IMalel} r Waved
anti - C35. anti bork oni A e gaobl AR bl L e R 5 43577
(Fab fragmeeitagyn- nfl@cemhaw neglel @erero €31k Jd@ftew o IS8 By 1 WGP Betentip) a&@rﬂﬁn
Ir:)es on tan ce ﬁ;%ﬁ?!icﬁémﬁgrap@tﬁlcglgll1QISQBAG%FE:@HMSHGSM‘%MW)( B ARG hritls Muced by

i scat away

The anti body Fap fragnents te d wer
YWL44. 2. 43@*? ““EW@H'WPP t%%&'ﬂf'gofioua gnos °6*H a‘&iﬁ?‘ﬁ%ﬁx@fﬁ‘ﬁ%ﬂ%ﬁ‘ﬁa‘aé ran
bi osensor ahkpsl (4M303-Bi(BODY mdlTaato)et Mg H@oawtupe2dd7-0 ¢1P95).. QanNAdiMes for the

e i R Bl ARLOGRE AR M 58T PAANLIT 46 DYRGH) fhABuOFRR and

O AUCET T OW_ r at Ln.for 7

Fl ow cel | onephasNF-efitnsgatoatce (raamic) IDeROO BIlsS4 053 POT/IUSIO 08 GESTRL
negative c ese a : | Nk Fab by
dilution tgﬂ\?%gf rrgllt- W th ’cidlrﬁ\}% E@%.pﬁ%‘tegine%ﬁgFa‘?l?o%grﬁ&g&éﬁ,@‘?n%np %Pe Ol‘%@%ttl on at a
flow rate Ghe&pphsionofiliNE-otio thagshhiearesulipip sovgicrrhiorik yriBigs Pfélsﬁpfelﬁsaevsam hird (RD) of
coupl ed an&)!l\psog*)é prcN?d)g Aan'lhﬁe%ns%nl%ldél okﬂﬁalmm&%fﬁﬁg ed to bl ock.unreacted

gr oups. Kr net'i cs neasur enent Serial dilutions of hupnan C3b
or C3 96l ubl e ahtreggaiyese aplgmbmqe’ato’éwsyﬂafed)waisebe&pﬁ?V@B@PWatT@rSyA@hwmbbr C3b,

| p. Mto 50mMfem (%) aﬂﬁhﬂ)l}lc%&%ﬁﬁjedeﬂnﬁﬁawg}e @o@&%ﬂé\&\ﬂﬂﬁb ndfatdhs wBC at a
flow rate of 3514 1/mn After each L 0j ECéI on t regener at ed using

20 i nM MOl Psosipsiiiksghip altaminese THRSEoRIG Yo ot &‘t?j&?"‘gﬁbet‘?‘ﬁgfsfoﬁdf‘fyﬁ ”ﬁbs‘fcrjgm a

bl ank f 1 owifiglel ul-yAﬁlﬁﬂ@kﬁitllaQ]be {tAbH R g((kfah ifactaxnddldfoﬁﬁlﬁg;gla'ivlhﬁmm[‘—ai1&18rf((1k|06]) wer e
gg'lf f\l;l\lﬂ.ratee\cjé?szlill%%n%ﬂ?al%%] éatal:: i?l’ bgl?@- maot ald)gemc lOtC]{] IgdCcm %SOrrbDC%lgeld t(g S@Udb\elly\?lagtat I( ?g)
was. calzoul atcidsiamd tidentifit theapeaticg (o thie treainérik nEpporénis. d’tsqmail‘héke lesions were also

tindi ng, af fLni.tJes (£S4 & Bk d in B,-infefkir@not her
exper | pent (ooibed P SR oGRS & AL vhain md in kP00 AT
pol ycl onal trageewn isoeyd sgf Weﬁ‘ﬁo’ﬂ““@‘?‘?’ﬂ( @4 §rDRRBo T yxrrbpeies antsl 488 ant i body
(B) to CapTIMAe@mﬁ;ﬁQn@e[ns&%nc\{‘@sS )C&@&t@uhiﬂaﬂﬁdodlﬁdd@@ uﬁngslﬁﬁﬂﬁmt&f g\{aﬂeﬂRBroonj ugat ed
anti body. Col or was devel op WI th TMVB 15@) n %) d &‘ p@ﬁ / N 112504 and
absor bance"?‘@‘élﬂ’d%{tc‘eﬂ‘%‘%ﬂ’? Hanbln, B U PP ERIE M PREY §"§ﬁ’:§’8'c§fsf)| ¢fty of anti
C31) anbki bagyntlol éan bEvenl yrtﬁd s¢id/spid noade nod@tdescegbed by BéhoaM. PYaARY Ma2Mad . 577
Affinity (: Genent e added to
V\Bl | S Of g/?{QU@%r_gltg?,tl?W ?91{3(“!(.6%81‘110“ Eg%hl%%%{ %]F%%” %E &]q éSQ]&ﬁﬁ?R%%llsat e was
washed 3x anhenmgthlebwﬂﬂesrthe( lrulr@sﬁlo“/%%qum@mnemprew as@eémbed W%F@‘Oﬁr%p,

Cat . A3355)J)et CllF,JiIIT t}y P él&@fj) ]Qk@gd( MR ddPNaS, @-g%@ﬂmtﬂ o, bevebbsuand, t he

pl ate i ncubated f hours with gentl e agi fafion (room t enperature) and
washed 3x M%W%ﬁié%ﬂ%%f fer. Standard stock (C3b, Conpl enent Technol ogy

Inc.; Gat. A 1lA,moam)lf@sdmaathaslﬁ)@%désﬂ;beamG)mcwamgm Bpak@airwan hmg}e@cnmffer (I X

0,
2o el e S S Rl TS
prepar e sanph gslliéngingairahiysi sith Wmnrwfonwedebtel@fbys@mdaﬁetfj@dlslampllﬂe@elﬁs added
to_2sdesi anak, %&iplg% fon: h§@,5rp,!, RS Sym%m@mn;.%am}% mmz\% Hufthrts @5 hr) at
ItT wth g tation and uffer. The plate was
turned 180 Cl@i@gT&éé‘@‘}h awotqﬂég%swme@wdwé%améw ot Eﬁét“‘é‘&ﬁ*@ﬂ‘“ﬁﬁﬁ PRy
( Per oxizdas @mgl@mpr ockaark to]t7sﬁ aRik)add BRI apbHiBOr 4BvilyRAOERStVenaLinac@santtb; Cat .
765) was diluted 1: 7K in Assay Diluent and incubated on the plate for 1-2
hours at PT with gentle agitation. The plate was washed 3x with wash buffer
and turned 180 degrees with the wash step repeated. 50/50 30TMB sol ution
- was made. ELISA plate was washed 3x witf%wash buffer. The plate was turned
180 degrees and the wash step repeated. 25p4 TMB was added to the
wel | s. Col or was devel oped at room tenperature. Devel opnent tine: 10 m nutes
for both plates. Col or devel opnent was stopped by addi ng 25p1, 1.0M
Phosphoric acid to wells. OD reading of plate was taken (450/630 inn). The
results are shown in Figure 8, panel A 35The total C3 used as a positive
control for detectlon of CS was carrled out S|mlarly to the CSb ELI SA

p— — — ‘A o~



WO 2008/ 154251PCT/ US2008/ 065771 human C3 (Cappel 55033) was used as a
capture anti body. The results are shown in Figure 8, panel B. As shown in
Figure 8, 877 recogni zes C3b, but not the pro-nolecule C3. 5Exanple 4 C3b
anti bodi esgz(ggg)glgg4%§l ly inhibit the alternative pathway,Qf;ssRERsSEN

Henol ytic r determ ning alternatlve pat hway act|V|ty, rabbit

erythrocytes (Er, Colorado Seru ed 3 nded to
2 x 1091m asUpparpiessibed ‘(Ys‘&I?'éj')’e‘a%Wzd ABIJ ”Pé’ué‘ﬁe’ﬁ%’%% IIS‘)"%J’&?’? g"e 1 with
GvB/ 0. 1M E@&ér@eslckwweaﬂ Corrpl errent activation was 10initiated by the

addition of Cq (,Gui, ¢ , Af ter
a 30 mnute i ncﬁ%i{)‘x ??’r?els%myv' m Sé ulglr"a vﬁ)rd e Jgﬁépmw%%ﬁ %8%%'.:2%9(#\)}\@(3
added to stpopedutvecpidenct pqﬂnaramosamﬁxe@nmb@t@ewblph givgésd 19 ofelageddiitcat 500 g.

Herol ysiss \ﬂ%x sglgsh%ﬁme%gn lzvﬁ‘icl?ng QwQs'we@ MQQ}RlQﬁxta@éat Ch¥a cﬂ!%ﬁﬁt%ﬂy r]ﬁol@@ﬁaﬁ ifd@nce at
412 urn. Da fgjresse % of hempl ysis induced in the eplgence of
I

t he i nhi bi tS‘mSmZ"r&)Pft&@t fayiesh BY Q"rf‘éc‘é‘f“frer&‘?seoF h"(ﬂ#ﬂ&“&‘h”’?f‘?é’“d’l%%‘?l‘ APtway of

conpl ement (.8 eﬁdo[ﬂt&rﬁﬁ aﬁk@&f Ready iRy Was hidghdvisveebnaxc sptiliidwt inflamwetios r epl aced
\glef. P O:‘ ?rg/:-jclo%}ufe g@ 18% t%% a3 8 t l@ﬁﬁlglﬁ%/c}eﬁﬁ" rl}é“nllzgnsdgll\%lc cm%T T_g&itignn stI[itQﬁ%@%cgeﬁ%% Yélaf N
Figures 9 aedritk n c&failnma‘:ztryennﬁt)wm&dm@@Iwnahvgy Iﬁédy/ EB7FlogpetiM-ikewibliegk. Prki bi t s

t he altern C I A, a t anpl e
B 10 %ﬁeeséelfnri] hs%E%EII %@«%{{’ e, SO \We% & 86 Ghas8L i PAIRNAY rafExampl e

convelfase

conpet i ti of- adSayvarz, Ehad odyd0d i3 T (é%Wer() ti ter by incubation with 3

_pg/ m C3b i n PB&@0Jers@d hAdiseds8 8cofs hén Mﬁm&ioﬁ@&@ﬁcdm EIJBIIQJ%IIB&!N ihth PBS and

i ncubated with increasing concentrations {%antl bod F Wijt h 0.4.uM C5

in 20 mM TF'I‘@W‘?G“PPWR?FQﬂf‘gEIa’IHW‘I\?ﬂVSl tfdm\ﬂfﬁg \CRAVAIY @%ﬁ PREERS %“@?R.&%

ga ndi ng wasesde.tse@h esly hymIllf‘EClhlbﬂéﬂlt@I’SeWetlhﬂaamtdtlelfmITTBJFI c88s ddinirhrodyd Yaghdbne 7D12,
nent € f or = I

(Jackso l,&s Grﬁg'msﬁsﬁ@igsﬂars%@%% @Xi%‘ GQ‘Q? ?I n|t eyrr%e? E%d,étg ﬁl<'§1ln]\'tﬂ:ii]t5))ody 877

i nhi bits Contigommueminasieansiampiens6A 30@3b Prerdis suleasibaign fetll ig ety decay

activity p.o co]sl;plelwmag%e;@;aaﬁmtqrg activity - Mcroti ter pI ates were coat ed
overni ght w th PBS. Plates were wa

(PBS/ 0. 1% Tween}\n dwme'dw@a' fpigkingloggyft ‘sl?@owstah"eﬁ‘@%‘ﬁ“&‘é ’ceé‘ Yﬁ’é r ﬁ%}F *BSA.
Pl at es wer %e’dﬁ&ﬂbﬁ@@&sde@ésuacdbhSvh&'h lsl‘nﬂﬂdm“te&im&il’ aﬁamee ofmhevres!omahti-loigd firelr

cont ai ni ng 400.n f factor 5 nglnd MNC12
25 M N4C tun@)l 13.8 glhe néﬁtcompoa@/’l e dfno?ﬁ?s use %uxlme t:lnlsl'%({? a({}tgoﬁc &léd | min

Wi th fact orxpdrimentSHve showPBSTskinfiledradt reiBbiondssnediated by @delw IIGIWGISMUWE‘ |ké'Ff' 1 hr

i ncubati on 0L i, ; 13 ol
ant i body %V@éodgé:%lls %%gxgtpgréolﬁékz OI&OIL 80}?1]: clgsg‘ﬂ Jg%jns; QH:’E?;'T}D B]aé[_rf_gcgf A5 p@*lﬂ&gﬁ/

di | ution of2ndishRB\E. Bt pd.Jissen Fagst, |7‘%d@8 C’B‘H] Bt %‘dabﬂ‘b"”ﬁfﬂbﬁs ?e&rlhbg&)de i pPBST.

Col or was GexglHPe@:wit i IFNB s)zpra Sl'h1@41)@edthbﬂldﬁﬂ}ildhﬂ'%@&loﬁﬁlddeﬂﬁlﬂﬂmb&nbbe r ead
at 450 nm Co-factor act]vi

or 1-medi a
measur &d byt EHER S R %‘W“ @%B‘eé f§ests Mt qaé%"?a"t m?‘%? iCE %“%98%% (I{%Qaét or
For varyi ng1.codceaispiabians10f) B23 andiTigdus. AGYBI, J el X1 Wi et350838i ncubat ed

for o0 mn al 3 i afoddGo S RiPlithe a8l ¥ Dol a.‘;Is@a@toIQQIIhr%eéa SnrRthe

descri bed for t convert ure S77 does not
di spl ay de(f@_ymam@@/plér]a_qlz;y@q}]tyaq;lmpgl}sqnynmwmnéar7a T cell mediated in vivo immune

response characterized by inflammation which does not reach a peak until after a period of time has
30 elapsed after challenge with an antigen. These reactions also occur in tissue specific autoimmune

diseases such as multiple sclerosis (MS) and experimental autoimmune encephalomyelitis (EAE, a

model for MS). A suitable procedure is described in detail in Current Protocols in Immunology,

above, unit 4.5.

EAE is a T cell mediated autoimmune disease characterized by T cell and mononuclear cell

35 inflammation and subsequent demyelination of axons in the central nervous system. EAE is

generally considered to be a relevant animal model for MS in humans. Bolton, C., Multiple Sclerosis

(1995) 1:143. Both acute and relapsing-remitting models have been developed. CRIg and its
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10C77 inhibits binding of pro-factor B to_C3b and formati on of C3bBb
con_vertase_ Protocol Maxi Sorp plate was coated for 4 hrs at RT
vvltE 3 pg/ ImlCSb (POR13420) in PBS (20 pl/well). Wash was carried out 6X
with 100 p 1% Tween (PBST) (Bi oTek EL405 vvasher S were

bl ocked 2 H%? g’iﬂsﬁflwth 4% BSA | o 05% Tween / PBS, ’EQ&&Q{)‘%}"’Ehak. ng
of f the 15bl ock into the sink. 20 AP convert.ase buffer was added for 2
hr at R, MOPEAMSEIBEONVRECAD Eicssasr. & o5t stisulaagyy of i@ a’}‘%“OéYdHEH‘Yfaé?"‘SA?P“PH“& at R,
and t he wehk&awedetyasigdistase RB@The ﬂﬁﬂdicod&b@tbéd 0 Cuatnt Pacdicok irBlir3hgloghe wel | S

bat ed 1. 0
\é\l:l(‘ g C![ :’]gﬁ & 9%?%“522 & a&él%?z. é%%a?tgo ﬂae mod %od r%ylﬁn% cLseasel?x ‘%/lniho%gsa%hmp te@[‘)x RI For

washed 6x @¢hwanRBERre gmﬁcbdiilno:t!nbaemed n@@OlmSwtﬂm c"cSNeSEl'lﬁéd@muwﬁhk®€fahth@oat

| G El RPO fuggc}?%% 999@@@§T++ I ncubation 30 20 min at R with 1:100

anti - 6x- | % B (R&D) in PBST-1-+ was followed by wash 6x
PBST. Devel opi nlgowﬂmé?qa@r%@maﬂwez‘ew(ﬂ ogn W‘fgldﬁgf"r‘&‘f‘éor‘ﬁhcﬁ‘“}"é’égc’t‘i on

st opped W tfind@ioRize@dfl verthdiddrith a@ﬁ)hmamrl?llaérﬁl]a‘ﬂﬁ K’Glydft%&td)e aﬁtheﬂeﬁ]alé'l}lﬂhced in the " AP
Convertase Buffer": 4% ]EA% 1% Tvveen 202 ;5 ﬁ) % Q: ,
factor D 4 Hyftd ALY Bl ' e AR yen 5’5‘98?5?"8”’6"60 'P‘ﬁm aré BV BPEE D0l . C3b
was coat edMybeardial iscifeotia ie@rfupdrat dfiate® By ligadngctbaleft @literléabeswmdlﬁmtefw @z@@é nt

(LI TRA ) V\q}%ggﬂqgm d?chl:@%sﬂ:r&du&'& bi/ ﬁg%_'%{m lequgfsibﬁeq%atglfe a;o@ﬁ:(;tgé Lz%D tcB' ndi ng of

factor rnnl ugated._second ar\/ antibodv. —and

absor banc e coneridielnecc atheasseir fise inslir is emared alierdlmin sdthedeprepenised Pafel A

Simlarly, @ LR aﬂ@(,kg% o SHAVEN B @HQAGH theileBitadyasy nfb@éifhﬁ@he@xfﬂ mﬂﬂl@il’si@& inbaet
pl ates foll owe addition of 577, .a contro gnent

(LI TRA-C). C‘Aat@k‘&%ﬁh%‘?’F%§E(e'\‘/\l%?§°x§ijé‘?‘fé“ft3’t’téd"do?‘mtuﬂ(é"sé&g‘i"f f“&r\‘s‘éﬁ a"f“ éth or D and

factor B. @amy&dst ase formati on was determ ned usi ng a primary anti body that

evel oged wi th Aeo0 RPN BRI AR MR S AT Ao B O3

devel o sor bance read at
nm The resnd GRIg agoeists honk tdstad Fir Geir effegtpn Vgalllﬁed"a@m@w@ etHAlgNAOY AU gur e 14

anti body SZ%]O}ﬂ%h{IQI dnd ngUVEEQﬁIQQa&;n PO rekiREdnaN itBols Qa3 13, and i nhibits
formation o convcrtase. . WD 2008/ 154251PCT/ 08/ 65771 Exanpl e

8 S77 binds C3b n1°ﬁeltf% anepppaghliseryve 5‘6@%101%%“%%’6"9&6% BNy 3
convei t ase peddsd Hle Irbanmn@bornhvitdesep bdrad rhbvitx@muira (dgy mbw‘ﬂﬁ&lyc hat ed on

g ;Lgt .If'ztggi 8?!{@}, ?El?-?ﬁh&l dé%ﬁ‘{%mé%ruﬁdﬁonbu lﬁdl‘ ener ]En%%blee (th%Q/P d&%ﬂ& nl]eg f ggt gr
to the pl at.eyviamdaibiendERgatiof oﬁalnes%éblmbemmoe}slmmemetlemlm»WéﬂbthtfﬁA §éé‘ondar y

ant i bodi es u (%l%ns M%@ta?cdcoL&te%PchJ Ee ih %Hl)%ﬁ c‘?&? ﬁﬂ@éﬂ@e bl FinGiHn s akRsscPanel A
Simlarly, rotocol descri nple 7, merotiter plates

wer e coat edy owmnasgwmrgpﬁwr@@m Pfqtq"a*t‘é@d“\‘ﬁér“éb’i’%u‘ﬁé‘f‘@&‘w th factor B and

factor D foll OV\@galpMallnnﬁHQ@chQQatW ﬁnb:u@R]eg,en@rltx&ﬂ(RMD)V@)snsts ofmibe Gkth £ 6wk r ol
Fa?, Factor fib was detecte

rrtic .and donke
ot - gdat  BHEIBUB) U aAPE oe pTRaer-Rest g e e, AFED RS e
(KPL), st O@@eﬂulhﬁanl’\hﬂdmmaamdidxahambérbal‘nme reting pignettediGhelinmt(RPE)The resul ts

are shown I ot%‘f?}l)’lm dtro%hly fdd K%%%)le(‘!d] n%{)\f.a'\sculauutlon @iﬁ%ﬁb&'é zmés%gveﬁ grbE h)nh B Fi gure

15 show t h&t ¢an esen oun oes not
decay the (antbmf\ager £BEand €BIg agonists can be tested for the formation of drusen, photoreceptor

atrophy and choroidal neovascularization.

30 CNV can be tested in various models of laser-induced choroidal neovascularization. Thus,
for example CNV can be induced in rats and cynomolgus monkeys by intense laser photocoagulation,
which results in choroidal neovascularization. Progess and treatment of this condition éan be
evaluated, e.g. by fluorescein angiography, histopathologic and immunohistochemical evaluation,
and by pharmacokinetics, hemolytic, antibody screening and complement activation assays of serum

35  collected from the animals before and after treatinent, in different time intervals. Efficacy of
preventative administration can be monitored by similar methods, including monitoring of vascular

leakage by fluorescein angiography, inhibition of complement deposition at the site of laser burn,
41-




Exanple 9 577 inhibits factor H binding to C3b and inhibits factor H
co-factor activity - Protocol] (Fig. 15, panel A) - MaxiSorp plates
Elle;teecoated 3 hL gt 6|XC yvl':]h 8 pgimM C3b (PURI3420) in PBS (20 Ri/well). The
s were washec with 100 RI PBS 0. 1% Tween (PBST ' EL405
washer) gﬁ?gpg??& 2 hrs at RT with 4% BSA /0. 05% Tw)e?gn%%%g&ﬁhe pl at es
were incubate m n " wth shaking bl ocki ng. Abs, 20..
i ncubat i onocylahgxag ocRr 'lOH"aEilys@"‘ﬁ?tle‘Cﬁ%ﬁﬁ'@’éjﬁ‘}“%ﬁﬁs“ﬁ%&ﬁ f%’fgﬁéo@'gil%gﬁglbéM
fit. The phah@sicwar tewashedbloww th PBST in plate washer (BioTek EL405),
incubated 30 mpn wt hml'! 7&00 donkey-anti-nouse 1igG (1-14-1,)--14RPO
(Jackson), and ‘ ith PBST in plate washer (Bi oTek EL405).
Devel ogment hZSMtlmeafevéne'dx,oemmw pihved@EtioRlin g YV Bity afysomalementRBadiEon was
stopped_wi t.h 10 Rl 2N sul f ur ] ' i isor
. Prot ocdl So(l%i'dhe apngr%&pJg%hé%.Sflagc?h? “&@Pﬂﬁﬁﬁeﬁ’?@r?'@a\%ﬁmﬁﬁg gu\%ff((nieri nM
Mycl , 0. 15torbir@adiys.defintd abaye. die seyspigntadorrse abiée dierrdsy Mg s (1 i nal 0. 4
uM C3b) . AdghidiQersd for %Mehﬁ@%_btl%@ﬁbuti&ﬁﬂfﬁo@@] pré&adus GerafRihe phivatsleditieal BBtoryi N at
RT. Add 10 Rl 0.08 uMfl (fi na({) 28. rprlf) I_tnc(}Jba e.60 AnoadndGe Add 3040
i d Laenmmel aPdespeies ©rihecomps angifip fiscsetiop af thafisnclive @?f/%' i GUeR el , 25
td/ Iﬁ@' I, J—?\ﬁtamya(ﬂniﬁstb’l@dlﬂ’oshe pddesihat gad tinsor Svarh perieR @ tre@maith Taempbly it i?T W th
rocking with, Si . i nVi i 1 i
"q? 0B %'tl)egglld%{%%&%?ﬁ(%%vl%;s él}%gr@tmeanx\ﬁéBmﬁﬁﬁéuﬁ&ﬂoﬂgﬁ%@Oft)‘{@fﬂb'en%d\l with

_glesial
ddi120 e} cover plastic. Reagents: C3b PURI

3240, fl f ﬁonm@'@mmnémsmtn UT@”e‘m@ab'gPC@é?,Pfi?‘dMe@B\%ﬁ} BrReAY Technorogi es, GVB++
from Bi oWii ttakg rr'axa%lﬁés%eggﬁmélopﬁlg tﬁpgﬁm%evemﬁ;f @ dWBSE a6RAL Rlkanb TR mEBY.
Factor H was added i n the presence of increasing.concentrati.ons, of ¢ant r ol
Fab or S77(e.80hdp mg/ker ofmettigr3banikydrapthiass bratagpmiy' Héﬁ‘“&?f ??ad‘gaﬁe deigge Tor
aORg?}/ ggﬁfﬁ éf%t%&f@%p@@ﬁz Zv]qetﬁent;),tﬂér dkanlQby bheot trioboeyararrdminisedmnca by
ated anti nouse ant] : | or s devel It

st opped>| oy AR DRisacr BARGE: PESL e R ARG O B e
ICngI gure 3&en b|theAact&:‘ﬁmérai6ﬁdarabcaze.t Fotirdpyatédordmingoigms dveneedératdexs ot losgtage of

was measur y_ incubating 0.8 MV : 1 0L 4 W
factor H O,der\%ﬂ?% PG EH téor‘?tt%'% ?ag?]eén ‘(S)fusé%P?H%P%Seg%ﬁ%p%%%’rﬁgdlr?’lw)?% Br 20\/\/22/|
i ncubat ed E@iipt®s deqlirn Fatwed, oDeadrdage rginsanphks vaefall (Foerfogygss of this therapy is

gel - el ectrophor esj SCr convertase assay. The result
are shown ieﬁﬁﬁﬁaﬂ{roged%g,cgﬁglﬁ'g#'ap%gmmgs at]@%;}gghom in Fi gure 1be ﬁv{bi b03§ 5?7
co-

in P! bi 26 f act or TRl eflisentif Hy tegmem o ol HrEg PHRPOPE ST Ee o act or
activity. Qngx BITRL Sredred By Val_rﬂoﬁﬂ'&l@}iotlﬁs ooy nekd gevaligingBiraoclandigewk. Eor Coat
Maxi Sorp pl ate oh) a]t 4 Cb W t %\i %ghnl C3b, ( PLfRJf3 2 LB LPB _g]eogo M/well).
Vash 3X w e pESvORTETbl T PAST T TR e 1bE MdShe ) B ook 2
hrhs kat RT Lbwdutifp ¥ohBSAn chdgelibdEneenction PBSI advite (R4 fi3® basehinegp a fesirgg t h
shaki i
ng bl %%]ié Ip(r)]igt (étg).,s\’whe%f(:) the bCVA is based on Early Treatment Diabetic Retinopathy Study (ETDRS)
25  visual acuity chart and assessment at a test distance of 4 meters), measuring the proportion of
subjects who lose fewer than 15 letters in visual acuity at a desired time point compared to baseline,
measuring the proportion of subjects who gain greater than or equal to 15 letters in \_/isu_aj_ acui_ty ata
desired time point compared to baseline, measuring the proportion of subjects with a visual-acuity
Snellen equivalent of 20/2000 or worse at a desired time point, measuring the NEI Visual
30 Functioning Questionnaire, measuring the size of CNV and amount of leakage of CNV at a desired
time point, e.g., by fluorescein angiography, etc. Ocular assessments can be done, e.g., which
include, but are not limited to, e.g., performing eye exam, measuring intraocular pressure, assessing

visual acuity, measuring slitlamp pressure, assessing intraocular inflammation, efc.

Pharmaceutical Compositions

35 The C3b antibodies and other C3b antagonists of the present invention can be administered

for the treatment of complement-associated disorders in the form of pharmaceutical compositions.
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I ncubate 1 hr at RT with 50 nMCR1 LI-IR AC. Wash 3X with PBST in plate
washer (Bi oTek EL405). Incubate 45 mn at RT with 1:10 m gGL

anti-hCD35- FI TC (Pharmingen) in PBST. Wash 3X with PBST in plate washer

(Bi oTek EL405 | ncubate 30 mn with 1: 7000 donkey anti I I RPO
(Jackson) M 0884 t h PBST in pl ate washer (Bi oTek ELA gﬁg%&/{)&&p with 20
pi 20TMB substrate. Stop reaction with 10 pl 2N sulfuric acid. Read plate
at 450 urn. As Bleowsti forpilgtineolBrC3bapibohotpthgraptageiit Bft{"’s“’tﬂQT“"bf“ﬁB‘i@P@Cdt

C3b.  Exampkg e dy¥igh@lnk bd@t meRciNvidate déseéd &gﬁempuaéwamgbmaldr op
experiments were perfornmed using the vaFor- dr ops

ff
consi st i ngPWFmaée‘E‘”fE]yra&“tePtéb“f)?a"ﬂﬁ‘ %‘E’éipﬁ"@B tibilEhs élkjffi"’fgé(g g‘} %‘Eﬁ"f’ C%”é‘lapgcl'egﬁes The
protein SOhaﬁ EdibnCOWRE, Al Red198hp, ifCBb foov Bf lydphdlenploenulaionseor egrawntlntans.on of 10
nghnl - i n ni 10% PEG
4000, 0 2 I\{Ipzcain hen%ixcmlﬁq%ﬂ or stdblj[we%l_a‘xgmﬂt%m&?o 24 Flh&?th@éiﬁ%é%‘g{ ter two
weeks. Cr ysdnaérxSatwes enjilncdbad eduder’puffesexckvm nhowbqttmcitr@ﬁ %%p&bplewn'séﬁdw th 20%
gl ycerol p[ultl% td&n‘l)s I;E(J]l%%{% agcgrbr%@an(gndel%;nﬁe %E&va@i%sl(ﬁl@ﬁ ﬁ@ctfaﬁe@ﬁﬂlﬁleﬁnylﬂgilﬂ

frozen cry sta eamline 5. 0.1 of the Ad vangl g &%rerg
( Ber kel ey) a‘a'ii‘iél“w sieidsdgxanstgiumisBlorten R Zon NP S e“E‘?‘f%L”i‘:’ﬁ‘ "Crystal s
bel onged t9heﬁ&a&@y1 G RHA | £1ohdi; ﬁllayl@ah&enp@maﬁeﬁeammqupal paraBdGeadeckiol; b = 180. 4

A, = 154. C f C3b
‘nol- ;CUP% bfféﬂ&mﬁﬁcyﬁlﬂlgxwgégI’Pﬁlrt%hla%&lp ﬁlef(ﬁ?érg% 15?”6;% Wi eé}gf,‘(] &ﬂB}?&g@q@r ||gpﬁr e

was sol vedrdsiduaaplobpeiitides; pxeqoinasmnwnungalh\gnm h;glam ggxmqu:g@g@}s ydepplghg he
coor di nat e.]sf.(l?_lglIlelS %th as\ﬁagvﬁglﬁ)ﬁr‘o%mnc gﬂ?ﬂ J&%s sRAS JGheVAhithARe %qu{agmé ns of a Fab

f ragnent . ust ed using program 0 and, ‘gll nenent
was per f or histdting arginipe.oglyaing: REF‘PSM&@”"W’%QEI‘@‘B@??BT‘P@'Ff“lﬂ‘lé‘@@? W%S "1 using

tight 2-fo ﬂcd@@r\mﬁ'ﬁo&(@%laéelx@igf INMLiGg @émtcﬁ}{s FIES& I’sﬁlgaﬂstsﬁch af herose, anachitef, r ee of
the refine el arc 22.5% and 29. O%res ﬁtal

structufe BF"E‘@W‘ iR &'“Wf%“ﬁht"i“?ﬁﬁ'&h ”T mé{al D Rlexes éhﬁlep rét¥1 Fi gure
41 a cl OSecdhﬂ)l@{fas)tah&’onbioﬂddnﬂgsutfﬂitcﬂt‘saﬁxﬂ]IaSﬁlW@i N%PLE&@W@?“?OWO!MIWJ@@ glycol
Utilizing Qﬂ:% ctystallization data, the 5residues within th C77 Fab heavy
chai n sequ & that are in close contact with C3b are shown in red.

In addition, Supipblestientallipgpgescan #lsd tiegises to dalivertieolypertidhp Rady: 4?8 i n
contact wi Lﬂnbgg@mgnﬁgﬂgkt@w@t Wherfelafl (B@yf?aglﬂcﬁtﬁ fre TR0, t&?s?rxal’l@ﬁfr@uﬁﬁt vibicat are in
contact wt Targeting b, a conpone § nt ral f%rec | ement

act i vatp onspepifienlly fivds tg “}ﬁ&WéF‘S&P‘“QbB‘?‘B"é&‘ﬁcrtpbo“f RiPtst Ctlr ¢ he EEHBI° Pascade
at the | evele vafabRoddontshfieseds @md athodopepedd msesles d0-bk aetsfgecd which retain the

st udi es-descr.i bed-j w heExanpl enbovey, e o]
generate - "b‘{‘téifﬁi?‘ﬂftgn Lé'ége’t‘ﬁ‘gg" Bt |SI\?’L(=}l % gr"%’gg)amm ze %\ge% CEMMH%%%@

pr o- nol ecup@d&ad byl'daemtbnryxsﬁDNA stimgotyees, of- I\mb‘wﬁabdﬁ‘fﬂ &gl fcqohSa HEARAD
fragment o @ﬁ%e(ﬁb g)c ant i body (577) indicates that the anti body

recogni zes an epi on the MG/ domai n exposed faoll ow ng cl eava of C3to
C3b. 527 bl ocks F@dﬁh\ien@wﬂes‘r@@t%ﬁo bRegpedsn P i5roeap ”‘CSrPéfé’Eng |%§X*1"H’ ent

i nhi bi ti Onc&gcel;ﬁ@on%hmgyés angl lﬁérf&Qnﬁ/&ﬁﬁéﬂﬁﬁﬁm Gf)x eEdi’lﬁplaJhS/(BbX}'&lblhyleqllubBHOl not

cl assi cal, conpl enent dlt i nhi bi i and
cof act or aé?'i“i?r”ﬂ‘f/mc&%“l?ﬁép‘rvtg)é("ﬁﬂ'f"%ﬁqﬁﬁ’f i1 "é 80@@%‘1051105 P W m CO? ﬁggﬁdﬂl

bi ndi ng si t&ivedy s@tehstfor émeplealpomzs dtbmamnnwrsspaerbmtmosqmvlmfoaﬁs nqﬂ@g@l’ﬂé@ﬁia@ﬁ of
conpl enent dan%EJ Y é[s}}g 0 md P8 ﬂ ons. §uQI?tc£h¢1§]ld!:s ave &50102421'@1{@%1}1@@% o prhMsibate the
nol ecul ar basi 0 np‘i activation and inhibition at the |evel of

t he C33and30r5mclérh1\ﬁémpla§)§0|01ﬁ ltdn@9§9)t erative pathway, 20and denonstrate the

utility of phage,diSRi@Yns @hGused Lk vBb sehiayrdies hoalbogits, Thisas gaiigr at e
sel ective antibodies with Erom si ng_t herape gtl Cc potential. The

f or egoi ng #ePPPEsheddyditratipe tql‘%*hsufrge %181%){‘8 8"t be sufficient to enable
one skilled in ghkaiRdteldat }ﬁé’paﬁtlduﬁﬁlaj/ hepriprwgnBiiahle exfarples usustodidfreleat | ons of

the invention in ad n e Wiehbdyoeconme
appa:, ext tIBKCP(HIBg)gS 1% iufl ralperme:fbne maqn(ies ?P"”&%ﬁtyﬁéo%ﬁ&iac&gmﬁ%mﬁﬁ ﬁé i Wt t()J)dy

I n ore descri ptl on and
fill wi3bhi whicheasicope infhetfire dippesideitieslcs figs, or @LS‘\P‘IVE?“ es. Examples of

sustained-release matrices include polyesters, hydrogels (for example, poly(2-hydroxyethyl-

methacrylate), or poly(vmyla]cohol)) polylactides (U.S. Pat. No. 3,773,919), copolymers of L~
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1. An isolated anti-C3b antibody or antigen binding-fragnent or affinity
mat ured variant thereof selectively binding to C3b and not to C3 and

ihnhi bi tihng t?:eDRbi nding of C5 to C3b, wherein said anti body conprises the
eavy chain H1l, CDRH2 and CDRH3 sequences of SEQ I nd 4,
respect i velP DRYI¥RE | i ght chai n CDRL% CDRL2 and &RL?%&%@%@%%FBM SEQ I D
NOS 6, 7, and 8, respectively. 2. The anti body or anti gen-bi ndi ng
fragment t bletedfacidfndy @yl islwherte non- denradabivteitylyds ving appipten Aceradeineladtis édd-or

chi meri c. blgTohc ackd co-EQ@m@nEdcp Qd¥e POPIRRY b@paT b Gnqbdf‘eﬁllefn'hag{ﬁﬁﬁés ct)mﬁ(gs@(p(ff of

claim1 or whérein said antigen-bi ndi ng ment 1s selected from
the group &‘W@t&‘wf@h%‘fv'd%w‘y‘%b“d leypyoligly apetate)y paigl Potys[g =y DydrexButyni apidar
anti body, suhnl)&yrﬁmguaa ﬁ&tﬂyt&ﬁd%wlﬂldﬂi&hﬁd}émloadad gdycanhxmdw eﬁJWr&l&fse of 4.

The antl body, o nt i d
ant i gen? bi Hﬁl%‘ﬁes e a\’g‘j%g 20 qy§° Cﬁmlqiblﬂ/dr Og?Telle easﬁ(’ g O_ILei"f Yor Si((:(iftel i pe('OA(,:\,EV hg'% P r Zglrre nt.
5. A conposichpsolated anipsdisirengpin ineheond) ibmjlyng)tnmfanw gnemddnatnmlmgtfegmmnt

t hereof of gl,lll%f g}(pj(}sxllgto%%rguﬁé H@%L%srumn mpihgslé Bﬁgﬁ!}gu&aﬁ: I}S' ot ﬁ&gg@pllaﬁgeg%r rier.

6. A kit corrpr si'ng a contal ner conprrsi n? ant | or anti gen- bi ndi ng
f ragment th@mewggenmty cRatiora! ?J'aéﬂg'eﬁP?ébééW% Ofﬁtéi’rﬁl‘zé‘i*oncfllew*%’i’%"“dh‘dm? #isuct i ons

for use of ;saldg. @th éxgﬁ'lqy ihe &gﬁ;@ifﬁﬁ %U@Haﬂéﬂl 1sQi§%HEF\@§H Ed Hénnt(fl Abledune Sisreat ment  of

a conpl enent - assaoci at ntib ti bi, ndi
e agmerit t HEPEET detuek fair ol yu e EHU A A S P AT A 43807

or a Fab f resigim@nyophiteineabm ac:ﬂiblﬁﬂﬂﬁﬂsl?eéﬁﬁemn@lﬁ@sﬁmeﬁxtm,Sﬂ'hg@pmmil@aaddiﬁw ECH,
I NC. VAN L EN. CAVPAGNE, Menno <120>. C3B ANTI BODI ES AND METHODS FOR THE
PREVENTI m%%&f%ﬁf p@’“&f&?ﬁtﬁ?&ﬁ%‘% OCl ATED DI SORDERS <130>

39766- 0250PCT <I@ompiyndsasthe Anvsitipn éat pretention pidicatgentiel am@plar dispisg550p8En<151 >

2008- 05- Zlalébggalm{ngﬁs’g@xgd% of\]-lgllﬁn%gQZr, Q@fo@%trﬁtﬁgﬁnﬂ&loﬁl@@% oatoent I n Ver.
3.3 <210> 1 11> 44 <21 3> Artificjal Se qce <220>

15 administration by also be used, Wthh mcludes but 1s not limited {o, t plc parenteral, subcutaneous,
intraperitoneal, intrapulmonary, intranasal, and intralesional administration. Parenteral infusions
include intramuscular, intravenous, intraarterial, intraperitoneal, or subcutaneous administration.

Formulations for ocular, intraocular or intravitreal administration can be prepared by
methods and using ingredients known in the art. A main requirement for efficient treatment is proper

20 penetration through the eye. Unlike diseases of the front of the eye, where drugs can be delivered
topically, retinal diseases require a more site-specific approach. Eye drops and ointments rarely
penetrate the back of the eye, and the blood-ocular barrier hinders penetration of systemically
administered drugs into ocular tissue. Accordingly, usually the method of choice for drug delivery to.
treat retinal disease, such as AMD and CNV, is direct intravitreal injection. Intravitrial injections are

25 usually repeated at intervals which depend on the patient's condition, and the properties and half-life
of the drug delivered. For intraocular (e.g. intravitreal) penetration, usually molecules of smaller size
are preferred.

The following examples are offered for illustrative purposes only, and are not mtendcd to
limit the scope of the present invention in any way.

30 Commercially available reagents referred to in the examples were used according to
manufacturer's instructions unless otherwise indicated. The source of those cells identified in the
following examples, and throughout the specification, by ATCC accession numbers is the American
Type Culture Collection, 10801 University Boulevard, Manassas, VA 20110-2209.

Amino acid residues within antibody amino acid sequences are numbered according to Kabat

35  (Kabat er al., Sequences of proteins of immunological interest, Sth Ed., Public Health Service,

National Institutes of Health, Bethesda, MD (1991)). Single letter amino acid abbreviations are used.
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<223> Description of Artificial Sequence: Synthetic SS7 heavy chain region
<400> 1 Met Gy Trp Ser Cys Ile Ile Lev Phe Leu Val Ala Thr Ala Thr Ay
%g%glgoAla T)ér Ala Au Val @dn Leu Val u Ser Ay Gy @y Leu vVal @n

Pro Ser Leu Arg Leu Ser s Ala Ala Ser 2 <211>
25 <212> PW@%@YSNUHU al Sequence <?2/0> <223> Descrcﬁglié%gﬁ%?ﬁ
Artificial Sequence: Synthetic SS7 heavy chain on <400> 2 3y Phe Ser
Phe Thr SePNéglegumprpcisste rgupsentpdpsipg|the AV %?lerﬁNAlAéC/ ?BDlsfi/S’i% Vg Q/C@(? Gy Leu
A u Trp Vab/da W-Lew 2a256A200>A 8, k211G, A8GAL 12>A/PRT=<2M3> Artifici al
Sequence <220> <223> Description of Artificial Sequence: Synthetic 557
heavy chain region <400> 3 Ile Tyr Pro Tyr Asn Ay Phe Asn Tyr Tyr Al a Asp

Ser Val Lys G yedbpR15 Arg Phe Thr Ile ser Ala Asp Thr Ser Lys Asn Thr Al a

Tyr LeuSGI n

Antibodies derived from phage encoding hypervariable regions of a starting antibody

The nucleic acid sequences of the VL and VI domains of the HERCEPTIN® anti-HER2

antibody rhuMAB 4D5-8 (Genentech, Inc.) (Figs. 18A and 18B) were used as the starting sequence
for mutagenesis of the HVRs and phage selection for binding to human C3b. Antibody 4D5 is a

humanized antibody specific for a cancer-associated antigen known as Her-2 (erbB2). The antibody

10, includes variable domains having consensus framework regions, where a few positions were reverted. ... .. ..

to mouse sequence during the process of increasing affinity of the humanized antibody. The sequence
and crystal structure of humanized antibody 4D5 have been described in U.S. Patent No. 6,054,297,
Carter et al, PNAS 89:4285 (1992), the crystal structure is shown in Carter et al., J. Mol. Biol.
229:969 (1993) and online at www/ncbi/nih/gov/structure/ mmdb(MMDB#s-990-992), the entire

15 disclosures of which are hereby expressly incorporated by reference.

The HERCEPTIN® VL and VH domains comprises the consensus human kappa I VL domain
and a variant of the human subgroup Il consensus VH domain. The variant VH domain has 3
changes from the human consensus: R71A, N73T and L78A.

The phagemid used for this work was a monovalent Fab-g3 display vector (pV0350-2B)

20 having 2 open reading frames under control of the phoA promoter, essentially as described in Lee et
al., J. Mol. Biol. (2004), 340(5):1073-93. The first open reading frame consists of the stlI signal
sequence fused to the VL and CH1 domains acceptor light chain and the second consists of the stll
signal sequence fused to the VH and CH1 domains of the acceptor heavy chain followed by a
truncated minor phage coat protein P3. See Lee et al., supra.

25 Antibodies generated by mutagenesis of heavy chain HVRs

Fab clone YW 144.2.43 was generated by mutagenesis of HVR-HI1, H2, and H3 of huMAb

4D5-8 (HERCEPTIN® anti-HER?2 antibody, Genentech, Inc.) heavy chain and selection against
human C3b fusion protein. In HVR-H1, Kabat positions 26 (G), 27 (F), 28 (T), 29 (I), 34 (D), and 35
(H) were held constant, and the amino acids at positions 30-33 were varied. In HVR-H2, Kabat
30 positions 51 (I), 52a (P), 55 (G), 57 (T), 59 (Y), 60 (A), 61 (D), 62 (S), 63 (V), 64 (K), and 65 (G)

were held constant, and positions 49, 50, 52, 53, 54, 56, and 58 were varied. In HVR-H3, Kabat
positions 93 (A) and 102 (Y) were held constant, and positions 94-100, 100a-h, and 101 were varied.
The light chain of YW 144.2.43 was the modified huMAb 4D5-8 sequence (modified af positions 30,
66 and 91), the HVRs of which were not varied during phage selection. Sequence diversity was

introduced into each hypervariable region by mutagenesis of selected amino acid positions using

(O8]
w

standard mutagenesis techniques.
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202530 GNEO250PcTseq Met Asn Ser Leu Arg Ala GQu Asp Thr Ala val Tyr Tyr
Cys Ala Arg 354045 <210> 4 <211> 26 <212> PRT <213> Artificial Sequence
<220> <223> Description of Artificial sequence: synthetic 557 heavy chain

region <400> 4 Asn Ala Leu Tyr Ay ser Ay Ay Tyr Tyr Tyr Tr
gy 51015 SR % ol val Thr val Ser’ Ser Al 2032/51’@‘5%8@%%0@7?1342 P
<212> PRT <213> Artificial sequence <220> <223> Description of Artificial

sequence: Synt h&gjegt ! '€&BAin region <400> 5 Met Ay Trp Ser Cys lle
Ile Leu Phe Leur¥@lonfed didonddleotiiBrpodsydebiphd JorVadchHhypeSariatAs pedide weka et

Thr A n Ser Pro Ser ser Leu Ser_ Al a 202530 Ser Val
Thr Cys 354boshorylated separately in six 20 pl react?ons containgng 6%0 ngo¥ oﬁgc}:r?luégcgtid\c/,ago r-rlip/f e

Tris pH 7.5, 10 mM MgCl,, | mM ATP, 20 mM DTT, and 5 U polynucleotide kinase for 1 h
5 at 37°C. The six phosphorylated oligonucleotide pools were then combined with 20 pg of
Kunkel template in 50 mM Tris pH 7.5, 10 mM MgCl, in a final volume of 500 pl resulting
in an oligonucleotide to template ratio of 3. The mixture was annealed at 90 °C for 4 min, 50
°C for 5 min and then cooled on ice. Excess, unannealed oligonucleotide was removed with a

QIAQUICK™ PCR purification kit (Qiagen kit 28106) using a modified protocol to prevent

10— excessive denaturation of the annealed DNA.To the 500 {il of annealed mixtuie, 150 plof
PB was added, and the mixture was split between 2 silica columns. Following a wash of each
column with 750 pl of PE and an extra spin to dry the columns, each column was eluted with
110 ul of 10 mM Tris, 1 mM EDTA, pH 8. The annealed and cleaned-up template (220 pl)
was then filled in by adding 1 pl 100mM ATP, 10 pl 25mM dNTPs (25mM each of dATP,

15 dCTP, dGTP and dTTP), 15 ul 100mM DTT, 25 pl 10X TM buffer (0.5 M Tris pH 7.5, 0.1

M MgCly), 2400 U T4 ligase, and 30 U T7 polymerase for 3 h at room temperature.

The filled in product was analyzed on Tris-Acetate-EDTA/agarose gels (Sidhu et al,
Methods in Enzymology 328:333-363 (2000)). Three bands were usually visible: the bottom band isa
correctly filled and ligated product, the middle band is a filled but unligated product, and the top band

20 is a strand displaced product. The top band is produced by an intrinsic side activity of T7 polymerase
and is difficult to avoid (Lechner et al., J. Biol. Chem. 258:11174-11184 (1983)); however, this band
transforms 30-fold less efficiently than the bottom band and usually contributes little to the library.
The middle band is due to the absence of a 5' phosphate for the final ligation reaction; this band
transforms efficiently and gives mainly wild type sequence.

25 The filled in product was then purified and electroporated into SS320 cells and propagated in
the presence of M13/KO7 helper phage as described by Sidhu et al., Methods in Enzymology
328:333-363 (2000). Library sizes ranged from 1 -2 x 10° independent clones. Random clones from
the initial libraries were sequenced to assess library quality. V

Phage Selection

30 The human C3b proteins were used as the selection antigens. Human C3b was coated on
MaxiSorp microtiter plates (Nunc) at 10 pg/ml in PBS and incubated overnight at 4 degrees. For the
first round of selection 12 wells of target were used. Wells were blocked for 1 h at RT using Phage
Blocking Buffer (1% BSA, .05% Tween 20, PBS). Phage libraries were PEG precipitates from frozen
glycerol stocks, resuspended in Phage Blocking Buffer and incubated forﬂl hr, at RT. Phage libraries

35  were then added to the blocked antigen plates incubated overnight at RT. After overnight binding,
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<210> 6 <211> 26 <212> PRT <213> Artificial sequence <220> <223>
Description of Artificial Sequence: Synthetic S77 light chain regi on <400>
6 Arg Ala Ser G n Asp Val ser Thr Ala val Ala Trp Tyr A n dn Lys 151015

Pro Ay Lys Ala Pro Lys Leu Leu Ile Tyr 2025 <210> 7 < > PRT
<213> Arti?‘f%?(’g’f/lsé?éuence <220> - <223> Description of %i%/tfllsgoi%tgﬁ%é%%quence:

VAl Pro SermuePRer-adt Py~ Qe RS b e Py 1P RS HEY BHE Leu Thr
Il e Ser SerpHLs%AWecRI0 B&Gi pRE2 530 eluENED ROMREESEOweNs pitPhemM HCIThs MIY@! Tyr
Qys 35 <2 1?o>r 3§mﬁ12. JPiIia>ge ]\'v%refx%]ﬁgﬁedag;mrg )?EJI %?ue%'éﬁsi al:léi 91'1?/&(05%&1‘;3 rﬂﬁz%e and grown for
36hrs at 30°C in 2YT, 50 pg/ml carbanecillin, 50 pg/ml kanamycin, 10ug./ml tetracycline. Amplified
5 phage were then recovered using a modified PEG precipitation protocol (Monaci, P., Cortese, R,,

Screening phage libraries with sera, In: Phage display — A practical approach, Clackson and

Lowman, eds., 2004, pp. 193-215).The titers of phage eluted from a target coated well were

compared to titers of phage recovered from a non-target coated well to assess enrichment. Four
rounds of phage selection were completed with the number of target wells decreasing to 4 (round 2) |

...10......_and 2.(rounds.3&4)..Casein.Blocking Buffer. (Pierce) was.used.as.the.blocking reagentfor.antigen..... ..

plates and phage for rounds 2 & 4. Selection rounds 2-4 used a 3-4 hour phage-antigen binding
period and increased washing strigency . In the case of human C3b panning, human C3 was also
added (>1pM) in selection rounds 2-4 during phage-antigen incubation as counter select against
phage antibodies that could also bind human C3. Human phage clone YW144.2.43 was selected.

15 The C3b panning results are shown in Figure 1. The C3b binding characteristics were determined as

disclosed in Example 3.

Example 2
Antibodies generated by variation of HVRs H1, H2, H3 and 1.3

20 Clone YW144.2.43 was generated by mutagenesis of HVR-HI1, H2, H3 and L3 of huMAb

4D5-8 (HERCEPTIN® anti-HER2 antibody, Genentech, Inc.) heavy chain variable domain and
huMAb 4D5-8 modified light chain variable domain. In HVR-H1, Kabat positions 26 (G), 28 (T), 29
(F), 30 (S), 31 (S), and 35 (S) were held constant, and the amino acids at positions 27, 32-34 were
varied. In HVR-H2, Kabat positions 49 (S), 51 (I), 55 (G), 57 (T), 59 (Y), 60 (A), 61 (D), 62 (5), 63
25 (V), 64 (K), and 65 (G) were held constant, and positions 50, 52, 52a, 53, 54, 56, and 58 were varied.
In HVR-H3, Kabat positions 93 (A), 94 (R), 100f-g (deletion) were held constant, and positions 95-
100, 100a-¢, 100h, and 102 were varied. In HVR-L3, Kabat positions 89 (Q), 90 Q), 95(P)dnd97
(T) were held constant, and positions 91-94 and 96 were varied. The sequence of HVR-L1 was held
constant as RASQSISSYLA (SEQ ID NO:11) and the sequence of HVR-L2 was held constant as
30  GASSRAS (SEQ ID NO:12). Sequence diversity was introduced into each hypervariable region by
mutagenesis of selected amino acid positions using standard mutagenesis techniques. Anti-C3v
antibody clones were selected and sequenced.
Affinity maturation of YW144.2.43
To improve the affinity of anti-C3b antibody Y W144.2.43, three phage display libraries were

35  generated in the background of YW144.2.43, each targeting a mulitple HVRs for soft randomization
mutagenesis as described in Lee et al., J. Mol Biol. (2004), 340(5):1073-93. To avoid re-selecting
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<220> <223> Description of Artificial sequence: Synthetic S77 Iight chain
region <400> 8 An Gn Ser Tyr Ala Thr Leu Pro Thr Phe Au @ n @y Thr Lys
V21I001530é5 Gpu Il e Lys <210> 9 <211> 1641 <212> PRT <213> Honp sapi ens

< > er Pro Met Tyr Ser Ile Ile Thr Pro Asn Ile Le u Ser
151015 G u™@ ¥ 25ket Val Leu Gu Ala His Asp Ala G n*&é}‘gﬁ’sl" 91 Pr
202530 VvVal Thr Val Thr Val H's Asp the Pro Ay Lys Lys Leu VaI Le Ser
354045 Ser Y& 1g4.RyEfrap pajeyttial high bﬂhg'Om%ofm"a"%?mm@ﬂmﬁu‘@‘%ﬁtto"tﬁ"&}’“)&?s‘ val
505560 Thr yRig, fdthuthtbEprBr @ g@ﬁle@atnﬁ@&clﬂilﬁalg ) sablﬁanlsylﬁnﬁﬁéth(ﬁ whs loyes tdG@nianée g

65707580 Asn Lys Phe val Thr a Thr
859005 Lys thggificgagy of teanjaity-kasgd pk%cd %CHO'S%PWEE ‘Fa"‘p‘{““”&E'ﬁ%°P1‘yY§4c‘;‘4t¥E‘l‘th -
100105110 As&Renyison Thducink ene Plyage Faprurdinpe lalwewkgmldwﬂ theaddityprof Arg 11 e Phe

i égiggi%g Il%lotlxl%dteﬁ%rget to alml‘l){z&e él(%lés \!V?lpiaf & Q)ffYﬁLs le}’afﬁﬁ@ CTJ?IES c\c(@l)e [;Tgftcxey@' Asn

selected. Lee etal., J Mol. Biol. (2004), 340(5):1073-93. From the first round of selection,
enrichment (target dependent phage capture) was observed suggesting a large number of clones were
present in each library with reasonably high affinity for human C3b. Selection stringency was
increased in subsequent rounds. After 5 rounds of selection, clones from each library were analyzed.

10 New.sequences,were,observed.in libraries targeting each of the six HVRs . Selected cloneswere.... .

screened by phage ELISA and then expressed as 1gG protein and their affinity characterized using
Biacore™ binding analysis .. .
Phage libraries of affinity matured clones were sonted using a sohd/solutlon somng mcthod
Human C3b was biotinylated by mixing 500 pl of 3.6 mg/ml human human C3b in PBS, and 10 pl of
15 1 M potassium phosphate, pH 8 with 20 pl 4 mM Sulfo-NHS-LC-biotin (Pierce). For the Ist round of
selection, biotinylated C3b was coated on MaxiSorp microtiter plates (Nunc) at 10 pg/ml in PBS and
incubated overnight at 4 degrees. For the first round of selection 16 wells of target were used. Wells
were blocked for 1 h at RT using SuperBlock (Pierce). Maturation phage libries were diluted in
SuperBlock buffer and incubated 1hr. at RT. Phage libraries were then added to the blocked antigen
20  plates incubated 2hrs. at RT. After binding, unbound/non-specific phage were removed from the
antigen plates by washing with Wash Buffer (PBS, 05% Tween20. Bound phage were eluted by
incubating the wells with 50 mM HCI, 0.5 M KCl for 30 min. Phage were amplified using XL.-]
Blue cells and M13/KO7 helper phage and grown for 36hrs at 30 °C in 2YT, 50 pg/ml carbanecillin,
50 ug/ml kanamycin, 10ug./m! tetracycline. Amplified phage were then recovered using a modified
25 PEG precipitation protocol (Monaci, P., Cortese, R., supra). The titers of phage eluted from a target
coated well were compared to titers of phage recovered from a non-target coated well to assess
enrichment. F or sclctlon rounds 2-5a solutlon somng plotocol was lmplemuned Mlc:]outel wells
.wcle coated w1th 10 pg/m] neutr: avxdm in PBS overnight at 4°C and then blocked for 1h usmg
SuperBlock (Pierce). Recovered phage libraries were suspended in SuperBlock were mixed with 50
30 nM b-Robod-His for 1 hr. Phage bound to b-C3b were captured on. neutravidin coated wells for 30
min and unbound phage were washed away with Wash Buffer. Phage were eluted using 50 mM HCI,
500 mM KCI for 30 min, neutralized, and propagated in XL1 blue cells (Stratagene) in the presence
of KO7 helper phage (New England Biolabs). Subsequent rounds of sorting were performed similarly
with the following exceptions: in round 2 the final b-C3b concentration was 50 nM, in round 3 the
35 final b-C3b concentration was 25 nM, in round 4 the final b-C3b concentration was 5 nM and in
round 5 the final b-C3b concentration was .5nM with 50 nM of unbiotinylated C3b added to the

mixture for 1 h prior to capture on neutravidin.
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I'le

Gu ASn Pro du dy Ile Pro Val Lys G n Asp Ser Leu Ser Ser

145150155160 A n Asn An Leu Gy Val Leu Pro Leu Ser Trp Asp Ile Pro Qu

Leu
Pro
Pro

165170175 Val Asn Met Ay A@n Trp Lys Ile Arg Ala Tyr Tyr A u Asn Ser

180185190 A n G n Val Phe Ser Thr AQu Phe G u Val Val Leu
1952009520844Be G u Val Ile val Gu Pro Thr Gu ﬁ?"gﬁdﬁs’%ﬁ"wr e

210215220 Asn Qu Lys Ay Leu Qu Val Thr Ile Thr Ala Arg Phe Leu Tyr
225230235248vexpkaffinily 'wwdcql‘uwawvc spheetehfor bippiae ighpmp) 3 bprdscaygpead) dheg n
Ay 2451%51@2555&:(}@\4&@2)5@?@[%3511(1@{,11& RAINFA EhghbiRs SPRFfinke@ thafdred akdbbidySew Leu
Arg ”E Pr? &Ig ( é 0265270. As éﬂp g Ser Ay du val Val Leu Ser Arg
Val Led*tait gb‘“ MBEMHG n ASn Leu Arg Ala G u Asp Leu Val
Lys Ser Leu Tyr VaI 290295300 Ser Ala Thr Val Ile Leu H's Ser Ay Ser
met VaI u 305310315320 Arg Ser Ay Ile Pro Ile Val Thr ser
1 e, 05 Thr P

Tyr G| n e Thr 325330335 Lys Thr Pro Lys Tyr Phe Lys Pro Gy
Pro Phe AspChasastengtion/af scleatzggs3baphadngddne Thr Asn Pro Asp Ay Ser Pro

Tyr Arg Val P}?JgQEHSﬁ ~Y&hge competition binding assays were performed to determine the
approximate binding affinity (determined as phage 1Csq) of phage-displayed Fabs for C3b. The

assays were performed as follows. Purified phage supernatants from each clone were produced using

10 amodified PEG precipitation protocol as described above, Purified phage supernatants yere serially..... ... . .

diluted in Phage Blocking buffer, then incubated on plates coated with C3b (1pg/ml) for 15 minutes.
The plates were washed with Wash Buffer and were incubated for 30 minutes with horseradish
peroxidase/anti-M 13 antibody conjugate (diluted 1:5000 in PBS buffer) (Amersham Pharmacia
Biotech). The plates were washed, developed with tetramethylbenzidine (TMB) substrate

15 (Kirkegaard and Perry Laboratories) and quenched with .JN HSO4. Absorbance was measured
spectrophotometrically at 450 nm to determine the phage concentration giving about 50% of the
signal at saturation. A fixed, sub-saturating concentration of phage was diluted in Phage Blocking
buffer containing two-fold serial dilutions of C3b protein from 350 nM C3b to 5nM C3b. The
mixtures were incubated for one hour with gentle shaking at room temperature, transferred to plates

20 coated with C3b (1pg/ml) and the plates were incubated for 20 minutes. The plates were washed and
treated as above. The binding affinities were estimated as ICsq values (defined as the concentration
of antigen that blocked 50% of the phage binding to the immobilized antigen). The C3b phage
competition results are shown in Figure 2.

IgG production and affinity determination - To express IgG protein for affinity

25  characterization, a stop codon was introduced between the heavy chain and g3 in the phage display
vector. Clones were transformed into E. coli 34B8 cells and grown in APS media at 30 C (Presta et
al. Cancer Res. 57: 4593-4599 (1997)). Cells were harvested by centrifugation, suspended in 10 mM
Tris, 1 mM EDTA pH 8 and broken open using a microfluidizer. Fab was purified with Protein G
affinity chromatography.

30 The binding affinity of the phage-derived anti-C3b antibody YW144.2.43 and its affinity
matured variant YW144.2 43877 (Fab fragments) for human C3b and C3 was determined by surface
plasmon resonance measurement using a BIACORE® 3000 system (Biacore, Inc., Piscataway, NJ).
The antibody Fab fragments tested were YW144.2.43 and YW144.2.43S7. Brietly, flow cells 1 and
2 on carboxymethylated dextran biosensor chips (CMS5, Biacore Inc.) were activated with 0.2 M V-

35  ethyl-N'- (3-dimethylaminopropyl)-carbodiimide hydrochloride (EDC) and 0.05 M N-

hydroxysuccinimide (NHS) at a flow rate of 5 pul/in for 7 min. Flow cell one was left uncoated as
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355360365 Ala val Gn @y, du Asp Thr val Gn Ser Leu Thr Gn Gy Asp Ay
370375380 Val Ala Lys Leu Ser Ile ASn Thr His Pro Ser Gn Lys Pro Leu Ser
385390395400 Ile Thr vVal Arg Thr Lys Lys Gn GQu Leu Ser Qu Ala u Gn
Al a 405410415 Thr Arg Thr met G n Ala Leu Pro Tyr Ser Asn Ser
Asn 420425X3D2 R4 ;ﬁ’r Leu Hs Leu Ser Val Leu Arg Thr EFT/ \é%osg‘s)hlPro Gy
G u 435440445 Thr Leu Asn Val Asn Phe Leu Leu Arg net Asp Arg Ala H's @ u
Al a 45045548ftiyseontdleTinpgpctiyatedThips Fere copied with anti-Cb vk by Aigion pSh@mywitlk g Leu
Leu 4654704438804k ScethdpiPu X, b%me @fa.o\(a{ fi%f“gm@ows ﬁr/,{%n&%%a@l&e@p@%uyal
Val Leu 485490495 Pro Leu Ser hr Thr |l e Pro ser Phe Arg Leu
Val Al a 50086seener s (RE) pf CPHP'“L‘éﬂbCr"IYeN@t 'Wt ns'éwws fierfedup §loel ‘H"%{F( val
Alia Asp 51 2R2pH 2%r lSﬁlﬂlcs\r{ﬁédslTﬁlﬂen\éadwoABlﬁ sataal dnluy@asAsmmSeu@ﬁm\éalhbl&.m&er Leu
Val Val 530535540 G n se As
Gn Nt Soaeuaanasihy bRl wrbe M e s Dl e G e il o
Leu Val Al aith695%05Een Madt 2ASpt 4 ffsv ey Yall/mith & fifahchligectids the tyswhsys ASTI Lys
Leu Thr G rr]egéxge(x)a e%5§ Q20 mM HCI. Binding response was corrected by subtracting the RU from a blank

flow cell. Association rates (k.,) and dissociation rates (k.g) were calculated using a simple one-to-

one Langmuir binding model (BIAevaluation Software version 3.2). The equilibrium dissociation

10 .- ..constant (Kp) was-calculated as the-ratio Kyissociaion/Kassociaions - The binding-affinities-are-shown-in-- - - - - - -

Figures 6 and 7.

In another experiment, purified C3b or C3 were captured in microtiter plates using a
polyclonal C3 antibody. Bmding of S77 (A) or a polyclonal anti C3 antibody (B) to captured C3b or
C3 was determined using a secondary HRPO-conjugated antibody. Color was developed with TMB

15 (KPL), stopped in 2N H,SO, and absorbance read at 450 nm.

C3b ELISA for testing specificity of anti C3b antibody S77. Twenty-five pL of capture
antibody (YW144.2.45.S77 Affinity Matured xC3/C3b (Genentech) 2pg/ml) diluted in PBS was
added to wells of a microtitre plate and incubated overnight at 4°C. The plate was washed 3x with
wash buffer (PBS/0.05% Tween 20 (20x stock; Media Prep; Cat. A33595)). Fifty uL. of block buffer

20 was added to the wells and the plate incubated for 1-3 hours with gentle agitation (room temperature)
and washed 3x with wash buffer. Standard stock (C3b, Complement Technology Inc.; Cat. Al14,
stored at 100x in -20°C) was prepared in Magic Buffer (1X PBS pH 7.4, 0.5% BSA, 0.05% Tween
20, 0.2% BgG, 15PPM Proclin (Media Prep; Cat. A3381) + 0.35M NaCl. Magic Buffer + 0.35M
NaCl is also used to prepare samples for analysis. Twentyfive pL of standards/samples is added to

25  designated wells. Samples were incubate for ~2 hours (+/- 0.5 hr) at RT with gentle agitation amd
washed 3x with wash buffer. The plate was turned 180 degrees and the wash step repeated. Detection
antibody (Peroxidase Conj. Goat F(ab’), Anti-human C3 (Protos Immunoresearch; Cat. 765) was
diluted 1:7K in Assay Diluent and incubated on the plate for 1-2 hours at RT with gentle agitation.
The plate was washed 3x with wash buffer and turned 180 degrees with the wash step repeated. 50/50

30 TMB solution was made. ELISA plate was washed 3x with wash buffer. The plate was turned 180
degrees and the wash step repeated. 25pl. TMB was added to the wells.Color was developed at room
temperature. Development time: 10 minutes for both plates. Color development was stopped by
adding 25uL 1.0M Phosphoric acid to wells. OD reading of plate was taken (450/630 nm). The
results are shown in Figure 8, panel A.

35 The total C3 used as a positive control for detection of C3 was carried out similarly to the

C3b ELISA assay described above used to test specificity of S77 except that a goat 1gG fraction to

-50-



Ser Lys Ile Trp Asp val Val GQu Lys Ala Asp Ile Ay Cys Thr Pro 595600605
Gy Ser Ay Lys Asp Tyr Ala Ay Val Phe Ser Asp Ala Ay Leu Thr 610615620
Phe Thr Ser Ser ser Ay Gn Gn Thr Ala Gn Arg Ala Gu Leu Gn
625630635640 ro Gn Pro Ala Ala Arg Arg Arg Arg r L. Leu Thr
A u 645650 2‘1‘_’%?%59 met Asp Lys val Ay Lys Tyr Pro E?E/Ué}/@L/B&ﬁArg Lys
Cys Page 4 GNEO250PCTSeq 660665670 Cys G u Asp Ay net Arg Gu Asn Pro Met
Arg Phe servoysCEGIPHE! 30873680685 asrpfuITAMibagdyy TPheesylt are Siwnjielie § r@el Al a
Cys Lys Lyss.Val Phe Leu 690695700 Asp Cys Cys ASn Tyr Ile Thr G u Leu Arg
Arg Gn Hs Ala Arg Al.a 705 15720 Ser His Leu Ay Leu Ala Arg Ser Asn
Leg Asp G u Asp™f Flg)wlnl"éF ’ﬁﬂ"gz’%%ﬁ?ﬁggs bub"ﬁ’?}%}&@FP"?]%{lécu&aq3'ser Arg Ser Gu
Phe Pro Gu Ser Trp Leu Trp 740745750 Asn Val G u Asp Leu Lys-Gu Pro Pro
Lys Asn Gy IIeE%% lT?r Lys 755760765 Leu Asn ASn Il e Phe Leu Lys Asp Ser
Il'e Thr Thr Trp e Leu 770775780 Ala Val Ser Met Ser Asp Lys Lys Gy

lle Qys val Al aChetibediesppasifizgllypaibigiademative pathway of complement

Hemolytic assay - For determining altemative pathway activity, rabbit erythrocytes (Er,

Colorado Serum) were washed 3x in GVB and resuspended to 2 x 10°/ml. Inhibitors (50ul) and 20ul
of Er suspension were mixed 1:1 with GVB/0.1M EGTA/0.1M MgCl,. Complement activation was

10 .. ,..Ai.nitiated.by.the.addition.of.C.l.q:depleted.human.serum..(,Q_uidel;...3.0..ul..di.luted.-.1,=:3.-in--GVB)-.-'-A:fterv-a-30m»- S

minute incubation at room temperature, 200 1l GVB/10 mM EDTA were added to stop the reaction
and samples were centrifuged for 5 min at 500 g. Hemolysis was determined in 200 p! supernatant
by measuring absorbance at 412 nm. Data were expressed as % of hemolysis induced in the absence
of the inhibitor. To determine the effect of CRIg on the classical pathway of complement, a similar
15 procedure was followed except that Er were replaced with IgM-coated sheep erythrocytes (E-IgM,
CompTech) and the assay was performed in factor B deficient human serum in GVB++.
As shown in Figures 9 and 10, affinity matured C3b antibody S77 specifically inhibits the

alternative complement pathway and not the classical pathway.

20 Example 5
C3b antibodies inhibit C5 binding to the C5 convertase

CS5 competition assay - C3b was coated on a microtiter by incubation with 3 pg/ml C3b in
PBS o/n at 4C. The plate was blocked with 1% BSA in PBS and incubated with increasing
concentrations of antibody mixed with 0.4 uM C5 in 20 mM Tris/20 mM Ca/20 mM Mg/150 mM
25 NaCl/0.05% Tween/1% BSA. CS5 binding was detected by incubation with anti-human C5 antibody -
(clone 7D12, Genentech) for 30 min @RT, followed by 1:5000 donkey-anti-mouse HRP (Jackson).
As shown in Figures 11 and 12, affinity matured C3b antibody S77 inhibits C5 convertase.

Example 6
30 C3b antibodies do not display decay activity

Decay acceleration activity - Microtiter plates were coated overnight with 3 ug/ml C3b in
PBS. Plates were washed 2 times in PBST (PBS/0.1%-Tween), blocked for 2h at 37°C with PBST
containing 4% BSA. Plates were incubated for 2 hrs at room temperature in veronal buffer containing
400 ng/ml of factor B, 25 ng/ml of factor D, and 2 mM NiCl;, 25 mM NaCl, 0.05% Tween 20 and 4%
35  BSA followed by incubation for 15 min with factor H or S77 in PBST. Factor Bb was detected Witil

sequential 1 hr incubations with 1:5,000 dilution of goat anti-human factor B polyclonal antibody
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Gu Val Thr vVal Met G n Asp Phe Phe Ile Asp Leu Arg Leu Pro Tyr 805810815
Ser Val Val Arg Asn Au Gn Val Qu Ile Arg Ala Val Leu Tyr Asn 820825830
Tyr Arg Gn Asn Gn GQu Leu Lys Val Arg Val Qu Leu Leu H s Asn 835840845
Pro Ala Ph Leu Ala Thr Thr Lys Arg Arg Hs G ' 0855860
Val Thr SN@@slif‘f)SlLys Ser Ser Leu Ser Val Pro Tyr valr}cﬁlgz@ 657?
865870875880 Pro Leu Lys Thr Ay Leu Gn Qu val Gu Val ﬁ/}@ Ala Al a Val
Tyr 885890889Hp BBH@(‘MQO? Higntigeel daksy mytipgogintibedy cqnipgatalip HREQ (Egfgehial  val
Ero gggggggggrgm Gaydclvél@pe@\WhWB(ﬁﬁﬂ) wﬁ)earhlrzweboﬁnaaﬁéalbmﬁé gsadelamdqelu Asp
ro u Va Lys Qu Asp Ile Pro Pro
A 5 9309330 401R8 B bt oEBFoRkedd caive S haps T o FSubeier B MR g 1|
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Example 7

wisnd 0.t msmmissnasninn odidAnhibits.binding. of . pro-factor.B.to.C3b.and.formation.of.C3bBb.conVertas 6. s s .

Protocol

MaxiSorp plate was coated. for 4 hrs at RT with 3 pg/mi.C3b (PUR13420) in PBS (20... .
pl/well). Wash was carried out 6X with 100 pl PBS 0.1% Tween (PBST) (BioTek EL405 washer).
The plates were blocked 2 hrs at RT with 4% BSA / 0.05% Tween / PBS, followed by shaking off the

15 block into the sink. 20 pl AP convertase buffer was added for 2 hr at RT, followed by wash 6x
PBST. 20 ul Abs were added for 45 min at RT, and the wells were washed 6x PBST. For detection
of factor B/Bb, the wells were incubated with 1:7000 goat-anti-fB (Kent Labs) for 30 min at RT. For
detection of S77 and CR1, PBST was added to the wells, which were then washed 6x with PBST, and
incubated 30 min with 1:7,000 donkey-anti-goat IgG-HRPO (Jackson) in PBST++. Incubation 30

20 min at RT with 1:100 anti-6x-His (SEQ ID NO: 19) (R&D) in PBST++ was followed by wash 6x
PBST. Developing was performed with 20 nl TMB substrate, and reaction stopped with 10 pl 2N
sulfuric acid. Plate were read at 450 nm.

“AP Convertase Buffer”: 4% BSA0.1% Tween 20 2 mM NiCl2 25 mM NaCl 25 ng/ml.
factor D 400 ng/ml factor B (CompTech). .

25 Following the above protocol, C3b was coated on microtiter plates. $77, a control Fab or
CR1 fragment (LHRA-C) was added followed 1 hr fater by addition of factor B. Binding of factor B
to C3b was detected with-a HRPO-conjugated secondary antibody,-and absorbance read-at 450.-nm.-
The results are shown in Figure 14, panel A. _

Similarly, following the above protocol, C3b was coated on microtiter plates followed by

30 addition of S77, a control Fab or a CR1 fragment (LHRA-C). A C3 convertase was generated by the
addition of factor D and factor B. Convertase formation was determined using a primary antibody
that recognizes factor Bb and a secondary HRPO-conjugated antibody. Color was developed with
TMB (KPL), stopped in 2N H,SO, and absorbance read at 450 nm. The results are shown in Figure
14, panel B. .

35 As shown in Figure 14, antibody S77 inhibits binding of pro-factor B to C3B, and inhibits

formation of the C3bBb convertase.
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1025103010351040 Pro Ser Ser Ala Phe Ala Ala phe Val Lys Arg Ala Pro Ser
Thr Trp 104510501055 Leu Thr -Ala Tyr val val Lys Val Phe Ser Leu Al a Val
Asn Leu Ile 106010651070 GNEO250PCTSeq Ala Ile Asp Ser Gn val Leu Cys Gy
Ala Val Ly Ile Leu 107510801085 Gu Lys Gn L y Val
Phe G n S’V‘%é“gs’ﬁgﬂpro Val Ile 109010951100 H's G n G%T{‘;@?"“@ﬁ&'g

Leu Arg Asn Asn Asn G u Lys Asp Met 1105111011151120 Ala Leu Thr Al a Phe
Val Leu IIe Ser Leu Gn GQu Ala Lys Asp Ile 112511301135 Cys Gu Qu Gn
Val ASn Ser LeueRmgpiddy Ser |le Thr Lys Ala Ay 114011451150 Asp Phe Leu
Gu Ala Asn Tyr t. Lleu G n Ar TrThrVI 1 165 Ala lle
Ala dy Tyr A aS . mcfa‘ o inTi psthe tQ)o ' mBb 4id do no % ]e 91751180 Leu
Leu Asn Lys PheUsiegithTrotoqiH despilitmd intsxanglp 71 Gpb was ¢paitd gn Mgqpoti@r plates. A C3
1185119911%5{1an3@6 é%%el%?z{?ed Eﬂlelaﬂ(ﬁtl(gomfalct%PD-gnya%rB ‘s’ﬁi ag)MoNaQOJMIK}Ser Tyr
Ala Leu 12051210121 a Leu Gn Leu Asp Phe Val Pro
Pro Val Valfr2gooodd5g19ees aAddgd trripe rué‘a anindége ot @aefﬁ "m‘egU'?fy\f/ﬂST*eﬁFm@eQ "y Ay
Tyr Ay Sersec-é_llitl’aryjaa%ﬂlgﬂ&]aﬂléﬁed to HRPO. The results are shown in Figure 15, panel A.

Similarly, following the protocol described in Example 7, microtiter plates were coated with
3 pg/ml C3b. Plates were incubated with factor B and factor D followed by incubation with CR1
10, (LHRACC),.S77.or control

anti-goat antibody conjugated to HRPO. Color was dcveloped with TMB (KPL), stopped in 2N
H,SO, and absorbance read at 450 nm. The results are shown in Figure 15, panel B.

The results set forth in Figure 15 show that S77 can bind C3b in the presence of bound fBb
and does not decay the C3 convertase.

15

Example 9
§77 inhibits factor H binding to C3b and inhibits factor H co-factor activity

Protocol 1 (Fig. 15, panel A) - MaxiSorp plates were coated 3 hr at RT with 3 pg/ml C3b
(PUR13420) in PBS (20 pl/well). The plates were washed 6X with 100 pl PBS 0.1% Tween (PBST)
20  (BioTek EL405 washer), and blocked 2 hrs at RT with 4% BSA / 0.05% Tween / PBS. The plates
were incubated 30 min @RT with shaking blocking Abs, 20 pl, followed by incubation 1 hr at RT
with 0.33 uM fH (CompTech) and addition of 10 pul 1 pM fH. The plates were washed 6X with
PBST in plate washer (BioTek EL405), incubated 30 min with 1:7000 donkey-anti-mouse IgG
(H+L)- HRPO (Jackson), and washed 6X with PBST in plate washer (BioTek EL405). Development
25  was carried out with 20 pl TMB substrate. Reaction was stopped with 10 pl 2N sulfuric acid, and
plates read at 450 nm
Protocol 2 (Fig.. 15, panel B) - All dilutions were in GVB++(1. mM MgCl, 0.15 mM CaCl).
Add in an eppendorf tube 10 pl 1.6 uM C3b (final 0.4 uM C3b). Add 10 pl anti-C3b Fab, control Fab
or CR1. Incubate 20 min at RT. Add 10 pl 0.08 uM fl (final 20 nM fI). Incubate 60 min at 37 C. Add
30 40 pl Laemmeli's buffer + 2-bME, boil 3 min. Run on 8% Invitrogen gel, 25 ul/well, 125 mV 1.5
hours. Wash gel 3x 5 min H,O. Stain 60 min at RT with rocking with Simply Blue (Invitrogen).
Wash 3x 5 min ddH,0. Wash O/N with ddH,0 in big baking dish on rocker, cover with plastic.
Reagents: C3b PUR13240, T from Complement Technologies, fH from Complement Technologies,
GVB++ from BioWhittaker. .
35 As described above, plates were coated with C3b. Factor H was added in the presence of

increasing concentrations of control Fab or S77. Binding of factor H to C3b was determined using an
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Gn Ala Thr Phe Met Val Phe Gn Ala Leu Ala Gn Tyr G n Lys Asp
125012551260 Ala Pro Asp HHs G n Qu Leu Asn Leu Asp val Ser Leu G n Leu
groI 1265127012751280 Ser Arg Ser Ser Lys Ile Thr His Arg Ile Hs Trp Qu
erla;. Ser 1 Leu Leu Arg Ser Au Qu Thr Lys d Phe
Thr Val Thwolégtg%%gmlo AadudylLlys Ay Gn Glyy THET @%Q"" edr%’]‘&a?/ Val
Thr Met Tyr Hs 131513201325 Ala Lys Ala Lys Asp G n u Thr n.Lys
Phe Asp Leéntifydoniigntiqesls @ndessecndasy *l}ﬁf’of?"é”gi_ QH'M'BOUA‘T %i“’E?déS qley W%ﬁ“@‘?fdws
Arg Pro G WltNMB/BkaLﬂ-MSppwiﬂaﬂsﬁﬁQ@,&ﬁﬁ1[%61@211{&8naaa_ hr4s0veh. The eestieureGhawrdihe Cys
Thr Arg Ty 6 1%’1 p An Asp 136513701375 Ala Thr Met Ser Ile Leu Asp
Il e Ser ‘5}{}@ FAF'Y y Phe Ala Pro 138013851390 Asp Thr Asp Asp Leu Lys
G n Leu ﬁ:a As nC&agtolakividstpr fastg [Tyediatell eledv385T A00 ¥dObecaSeed Hyyscubiaging B uMLeu
Asp Lys Ph e Thr au As
Lys Vel sePite oL R A sRY ek ek o EeobAR ST s B DY, R VR
Hi s G n Ty mixRlve wAs ncubtd f@d@nlueat 371°€ ad the fampleGhnplypddby \dgltelebdadBhIdEOEA55 Lys

val Tyr A @Esg}{)réd ;I;Y{he& Qorlv@x%sgs%yqﬂé retis a%’s%thhﬁl F%rug: 1'2?']%11;'1_1@: 146014651470
As shown in Figure 16, antibody S77 inhibits factor H binding to C3b and also inhibits factor
H co-factor activity.

Example 10
S77 inhibits CR1 binding to C3b

Protocol — Coat MaxiSorp plate o/n at 4 C with 3 pug/ml C3b (PUR13420) in PBS (100
wl/well). Wash 3X with 100 ul PBS 0.1% Tween (PBST) (BioTek EL405 washer). Block 2 hrs at RT

15 with 4% BSA /0.1% Tween / PBS. Incubate 30 min at RT with shaking blocking Abs, 20 pl.
Incubate 1 hr at RT with 50 nM CR1 LHR-AC. Wash 3X with PBST in plate washer (BioTek
EL405). Incubate 45 min at RT with 1:10 mIgG1 anti-hCD35-FITC (Pharmingen) in PBST. Wash
3X with PBST in plate washer (BioTek EL405). Incubate 30 min with 1:7000 donkey anti-mouse
IgG — HRPO (Jackson) Wash 6X with PBST in plate washer (BioTek EL405). Develop with 20 p |

20  TMB substrate. Stop reaction with 10 pl 2N sulfuric acid. Read plate at 450 nm.

As shown in Figure 17, antibody S77 inhibits CR1 binding to C3b.

Example 11
Crystallization and data refinement

25 Hanging-drop experiments were performed using the vapor-diffusion method with 2 pl drops
consisting of a 1:1 ratio of protein solution and reservoir solution. The protein solution contained the
C3b:S7714 complex at a concentration of 10 mg/m}-in 25 mM Tris, 50 mM NaCl at pH7.5 511d--the
reservoir 10% PEG 4000, 0.2 M MgCl2 in 0.1 M Hepes at pH 7.2. Crystals appeared after two
weeks. Crystals were incubated in reservoir solution supplemented with 20% glycerol prior to flash

30 freezing. Data were collected from a single frozen crystal at the beam line 5.0.1 of the Advanced
Light Source (Berkeley) and processed using the programs DENZO and SCALEPACK. Crystals
belonged to space group C2 with cell parameters of a =216.4 A,b=180.4 A,c=154.6 Aand =
115.73 A with 2 complexes, each composed of one C3b molecule bound to one Fab molecule in the
asymmetric unit. The structure was solved by molecular replacement using the program Phaser and

35  the coordinates of C3b, the constant domains, and the variable domains of a Fab fragment. The model

was manually adjusted using program O and refinement was performed with program REFMAC
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GNEO250P
G u 1475
Lys 1490

CTSeq H's Pro Qu Lys Gu Asp Ay Lys Leu Asn Lys Leu Cys Arg Asp
14801485 Leu Cys Arg CS Ala Gu GQu Cys Phe Ile Gn Lys Ser Asp Asp
14951500 Val Thr Leu GQu GQu Arg Leu Asp Lys Ala Cys Qu Pro Gy

Val Asp 15 1520 Tyr Val Tyr Lys Thr Arg Leu Vi |..3n Leu
Ser ASn Aﬁ‘ﬁ"ﬁgi‘é 15301535 Asp Au Tyr Ile met Al a |ﬁl§@sé°°g3%57%w e
a

Lys Ser
Il e Ser
Lys Hi s
Lys Pro
GQu H's
Lys G n
Pile Gy
muscul us

y Ser Asp 154015451550 Gu Val Gn Val Gy Gn G@n Arg Thr Phe
Pr g'sing Eglitydoldyen-apstegathicsgsmayedaintsAT e R and Ry of thengfigd inodtlareLy s
Tyr22lsedanyRd 0k rRpddively 57015751580 Leu Ser Ser Asp Pile Trp Gy GQu
ASn Leu . Ser Tyr lle | 1585159015951600 Gy Lys Asp Thr Trp Va
Trp Pro % VREC VA O Qécle}b(':'}/@m@eﬁ Wi by Y6 1O we |3 Fegure Ta kg2 G n
Cy sldsk-np A3l HirelingGhtgtadibaoRebollin 877Ghith 4362 0164l G SEy SBlizatidtdatahe Val
%gsbc@gs%g&?ﬂh %@ ‘?’?gbqégvy%g;ig ?eq\}e%ceﬁgagf %1% il%l' cqg’sge cé%zgé?\;ithpgl; a1<'623 1§v3n 111\1/lilesd
In addition, Supplemental Fi gure I lists residues on C3b that are in contact with S77.
Supplemental Figure 2 lists Fab S77 residues that are in contact with C3b.
Targeting C3b, a component central to complement activation, provides a powerful
approach to inhibit the complement cascade at the level of both the C3 and C5 convertases.

‘In-the studies-described-in‘the-Examples-above, phage technology was employed to géfierate

20

25

antibodies that selectively recognize C3b but not its pro-molecule C3. The crystal structure
of C3b in complex with the Fab fragment of a specific antibody (S77) indicates that the
antibody recognizes an epitope on the MG7 domain exposed following cleavage of C3 to
C3b. S77 blocks binding of factor B and CS5 to C3b, resulting in potent inhibition of the C3
and C5 convertases of the alternative, but not classical, complement pathway. In addition,
S77 inhibits fH binding and cofactor activity, as well as CR1 binding to C3b, indicating that
the binding site of S77 to the C3b MG7 domain is a hot-spot for regulation of complement
activation. Together, the results of this study illustrate the molecular basis for complement
activation and inhibition at the level of the C3 and CS5 convertase of the alterative pathway,
and demonstrate the utility of phage display, and other display technologies, to generate

selective antibodies with promising therapeutic potential.

The foregoing written specification is considered to be sufficient to enable one skilled in the
art to practice the invention. Various modifications of the invention in addition to those shown and
described herein will become apparent to those skilled in the art from the foregoing description and

fall within the scope of the appended claims.
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Ile
Au
Val
val
Al a
Val
Phe
Pro
Leu
I'le
Ile
Trp
Gn
Phe

Pro
Thr
Thr
Leu
Ser
Val

Gn
Ay
Pro
Pro
Leu
Lys
Ile
Au

Met Tyr Ser Ile Ile Thr Pro ASn vai Leu Arg Leu Qu Ser 151015 Gu
Ile Val Leu Qu Ala Hs Asp Ala Gn Ay Asp Ile Pro 202530 Val Thr
val G n Asp Phe Leu Lys Arg G n Val Leu Thr Ser 354045 du Lys Thr
Thr Ay Ala Ser Gy His Leu Arg ser Val Ser 505560 Ile Lys Ile Pro
Lys Gu Phe Asn Ser Asp Lys Gu Gy His 65707580 Lys Tyr Val Thr
Ala Asn Pile Gy QQu Thr Val Val du Lys 859095 Ala Val Mt val ser
Ser Ay Tyr Leu Phe Ile Gn TheLA®WS 100105110 Lys Thr Ile Tyr Thr
ser Thr Val Leu Tyr Arg Ile Phe Thr 115120125 Val Asp Asn ASn Leu
Val Gy Lys Thr val Val Ile Leu Ile 130135140 Gu Thr Pro Asp Gy
Val Lysl.Ar g Assjsolatesl angiciCBeantiberdy asantiges bistins fregmaeioreffiniti s Q y

Pro Le I t Ay Gn
e e PRl ki e Yot R ] B BB s optrseg
Phﬁ‘ncﬁﬁg of\C8 t6CBh, Wheeid suld\/a%xltlbbd’yﬁcﬁaphs'Ey Ehe\/}&bvﬁelwerC@I&H 195200205
val g Val du Pro Thr Qu Thr_Phe Tyr Tyr P

CDRH2 and CDRH3 sequences of SEQ ID NOS 2, 3, and 4, respectlvely and the

light chain CDRL1, CDRL2 and CDRL3 sequences of SEQ ID NOS 6, 7, and 8,

respectively.

2. The antibody or antigen-binding fragment thereof of claim 1 wherein

the antibody is human, humanized or chimeric.

3. The antibody or antigen-binding fragment thereof of claim 1 or claim
2 wherein said antigen-binding fragment is selected from the group consisting of
Fab, Fab’, F(ab),, scFv, (scFv),, dAb, linear antibody, single-chain antibody,
minibody, and diabody thereof.

4. The antibody or antigen-binding fragment thereof of claim 3
wherein said antigen-binding fragment is a Fab, Fab’, F(ab"),, scFv, or (scFv),

fragment.

5. A composition comprising the antibody or antigen-binding

fragment thereof of claim 1 in admixture with a pharmaceutically acceptable carrier.

6. A kit comprising a container comprising the antibody or antigen-
binding fragment thereof of claim 1 or the composition of claim 5 and instructions
for use of said antibody or pharmaceutical composition for the treatment of a

complement-associated disorder.

7. The antibody or antigen-binding fragment thereof of claim 1, wherein

the antibody is antibody YW144.2.43S77 or a Fab fragment thereof.
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210215220 Pro Asn Ay Leu Gu VaIG s(gzr?I IéTe#:gI e Ala Lys Phe Leu Tyr @y Lys
225230235240 Asn Val Asp {i{ | Ile Phe Ay Val Gn Asp Ay
Asp 245250255 Lys Lys Ilesg"gl}E—kEELﬁ% % s ser Leu Thr Arg Val val Ile Gu

At 260208240 1y Val Gy Asp Ala Val Leu Thr Arg Lys val Leu Met Gu Gy
Val 2AB230RBRENACHVAAGHE SeMendgn Ala Asp Ala Leu Val Ay Lys Ser Leu Tyr Val

29029530 | Th I i Ser Asp net Val Qu Ala Gu
Rty SEARIILDS bl beros, LG B lebotioy b oo T G fle His Phe
Thr Lys 325330335 Thr Pro Lys Phe Phe Lys Pro Ala net Pro Phe Asp Leu Met
<V3a0> BRE6BHA3aB350 Val Thr Asn Pro Asp Ay Ser Pro Ala Ser Lys val Leu Val
:XE%WA{ %%5856/%%3%10 n Gy Ser Asn Ala Lys Ala Leu Thr G n Asp Asp Ay Val

¥ P e 4B Leu Ser Ile Asn Thr Pro Asn ser Arg G n Pro Leu Thr Ile
Thr Val 385390395400 Arg Thr Lys Lys Asp Thr Leu Pro Qu Ser Arg Gn Ala
<Ih@> 104405 P6# 05410415 Met Gu Ala His Pro Tyr Ser Thr met His Asn Ser Asn
Ser Arg Met Ju Leu Lys Pro Ay Asp

<Aat FPP81%G2420425430 His Leu ser Val
A50 le@UaFE 2435440445
<151> 2007-06-07

<160> 19

<170> PatentIn Ver. 3.3

<210> 1

<211> 44

<212> PRT

<213> Artificial Sequence
<220>

<223> Description of Artificial

heavy chain region

<400> 1
Met Gly Trp Ser Cys Ile Ile Leu
1 5

Ala Tyr Ala G18 val GIln Leu val
2

Pro Gly Gly Ser Leu Arg Leu Ser
35 40

<210> 2

<211> 25

<212> PRT

<213> Artificial Sequence

<220> )
<223> Description of Artificial

heavy chain region

<400> 2
G1{ Phe ser Phe Thr Ser Ser Ser
5

Gly Lys Gly Leu Glu Trp val Gly
20

<210> 3

<211> 48

<212> PRT

<213> Artificial Sequence

<220>

<223> Description of Artificial

heavy chain region

<400> 3
ITe Tyr Pro Tyr Asn Gly Phe Asn
1 5

. Arg Phe Thr Ile Ser Ala Asp Thr
20

Sequence: Synthetic SS7

pPhe Leu val Ala Thr Ala Thr Gly
10 15

Glu ser Gly Gly Gly Leu val Gln
25 . 30

Cys Ala Ala Ser

Sequence: Synthetic SS7

val ser Trp val Arg Gin Ala Pro
10 15

Leu
25

Sequence: Synthetic SS7

Tyr Tyr Ala Asp Ser val Lys Gly
10 15 _

Ser Lys Asn Thr Ala Tyr Leu Gln
25 30
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Val Asn Phe His Leu Arg Thr Asp Pro Hs Gu Ala Lys Ile Arg 450455460
rThrTr u qyedleu.Leu Lys Ala Ay
Mféﬁﬁ% g% A%rﬁvl\'fafsgﬂa Cﬁnll? Cgl) Té? i YA AR val val Leu Ser Leu
Pro 485490495 IIe Thr Pro Gu Phe lle Pro Ser Phe Arg Leu val Ala Tyr Tyr
Thr 500505510 Leu Ile Ay Ala ser Gy Gn Arg Au Val Val Ala Asp Ser Val
Trp 515520525 Val Asp val Lys Asp Ser Cys Ile @y Thr Leu val Val Lys Gy
Asp 530535540 Pro Arg Asp Asn His Leu Ala Pro Ay G n Gn Thr Thr Leu Arg
Jhes 55550555560 Gu Ay Asn Gn Ay Ala Arg val Ay Leu Val Ala Val Asp
Ly&> @oy 565570575 val Phe Val Leu Asn Lys Lys Asn Lys Leu Thr G n Ser Lys
%ﬁ é ng§ 90 Asp Val Val Qu Lys Ala Asp Ile Ay cys Thr Pro Ay Ser
y Lys age 50PCTSeq 595600605 Asn Tyr Ala Gy Val Phe Met Asp Al a
Lg>Leu Ala Phe Lys Thr Ser 610615620 G n Ay Leu Gn Thr Au A@n Arg Ala
R3p> D@ﬁcwﬁ g¥§ﬁhrt1lfy91ﬂ Ge6PBEBO6DHGhGLIA 8SAl a Arg Arg Arg Arg ser val
G n FEaVVEH JCAIY" Arg Met Asp 645650655

<400> 4
Asn Ala Leu Tyr Gly Ser Gly Gly Tyr T{S Ala Met Asp Tyr ng Gly
1 5

GIn Gly Thr ng val Thr val Ser

<210> 5

<211> 42

<212> PRT

<213> Artificial Sequence

<220> i L
<223> Description of Artificial
Tight chain region

<400> 5
MeE Gly Trp Ser Cyg Ile Ile Leu

val His Ser Asp Ile GIn Met Thr

20
Sser val Gly Asp Arg val Thr Ile
35 40
<210> 6
<211> 26
<212> PRT
<213> Artificial Sequence
<220>

<223> Description of Artificial
Tight chain region

<400> 6
Arg Ala Ser GIn Asp val Ser Thr
1 5

Pro Gly Lys Ala Pro Lys Leu Leu
20

<210> 7

<211> 39

<212> PRT

<213> Artificial Sequence

<220> -
<223> Description of Artificial
Tight chain region

<400> 7
Ser Ala Ser Phe Leu Tyr Ser Gly
1 5

Gly Ser Gly ng Asp Phe Thr Leu

Ser Ala
25

Sequence: Synthetic S77

Phe Leu val Ala Thr Ala Thr Gly
10 15

GIn Ser Pro Ser Ser Leu Ser Ala
25

Thr Cys

Sequence: Synthetic S77

Ala val Ala Trp Tyr Gln GIn Lys
10 15

Ile Tyr
25

Sequence: Synthetic S77

val Pro Ser Arg Phe Ser Gly Ser
10 15

Thr Ile Ser Ser Leu Gln Pro Glu
25
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Lys Ala Gy An Tyr Thr Asp Lys Gy Leu Arg Lys Cys Cys G u Asp 660665670
dy Met Arg Asp Ile Pro met Arg BEOGAIPCEH®a A n Arg Arg Ala Arg 675680685
%gbbhﬁ GR;} q{/ Cgsu Asn Cys Ile Lys Ala Phe Ile Asp Cys Cys 690695700
|533IeT eu Arg Gu Gn His Arg Arg Asp Hi's Val Leu
705710715720 Gy Leu Ala Arg Ser Gu Leu u Qu Asp lle lle Pro u Qu
25730735 Ile Ile Ser Arg ser H's Phe Pro G n Ser Trp Leu Trp Thr Ile
0745750 A u Leu Lys Gu Pro Qu Lys Asn Gy Ile Ser Thr Lys Val Met
<A§11>$ 760765 Il e Phe Leu Lys Asp ser Ile Thr Thr Trp Qu Ile Leu Al a Val
<%3> ATO77IE780 JequerBar Asp Lys Lys Ay Ile Cys Val Ala Asp Pro Tyr Qu lle
785790795800 Val Met G n Asp Phe Phe Ile Asp Leu Arg Leu Pro Tyr Ser
B@Lc'& 2SIDBEOAAiG1 Ap ShyudAch: \@htfticd kg7 Arg Ala Val Leu Phe Asn Tyr
rg CEhgh18 82588Qiéan Gu Au Leu Lys Val Arg Val Qu Leu Leu H's ASn Pro
Q Al a Plhe 835840845 Cys Ser Met AI a Thr Ala Lys Asn Arg Tyr Phe A n Thr Ile
8 5 6 P 6T o Tyr Val Ile Val Pro
GL@umll_1 gergggg% g'Pd'%le lge'%(';‘ll'rgﬁ %ﬁ? Gé{ﬁa\ﬁﬁr Y%%v\gap Lys Ala Al a Val Phe

Asn Hi s Phe
Glu ITle Lys

<210> 9

<211> 1641

<212> PRT

<213> Homo sapiens

<400> 9 '
Ser Pro Met Tyr Ser Ile Ile Thr Pro Asn Ile Leu Arg Leu Glu Ser
1 5 10 15

Glu Glu Thr Met val Leu Glu Ala His Asp Ala GIn Gly Asp val Pro
20 25 30

val Thr val Thr val His Asp Phe Pro Gly Lys Lys Leu val Leu Ser
35 40 45

Ser Glu Lys Thr val Leu Thr Pro Ala Thr Asn His Met Gly Asn val
50 55 60

Thr Phe Thr Ile Pro Ala Asn Arg Glu Phe Lys Ser Glu Lys Gly Arg
65 - 70 75 80

Asn Lys Phe val Thr val Gln Ala Thr phe Gly Thr GIn val val Glu
85 90 95

Lys val val Leu val Ser Leu GIn Ser Gly Tyr Leu Phe Ile Gln Thr
100 105 110

Asp Lys Thr Ile Tyr Thr Pro Gly Ser Thr val Leu Tyr Arg Ile Phe
115 120 125

Thr val Asn His Lys Leu Leu Pro val Gly Arg Thr val Met val Asn
130 135 140

ITe Glu Asn Pro Glu Gly Ile Pro val Lys Gln Asp Ser Leu Ser Ser
145 150 155 160

GIn Asn GlIn Leu Gly val Leu Pro Leu Ser Trp Asp Ile Pro Glu Leu
165 170 175

val Asn Met Gly Gln Trp Lys Ile Arg Ala Tyr Tyr Glu Asn Ser Pro
180 185 190

GIn GIn val Phe Ser Thr Glu pPhe Glu val Lys Glu Tyr val Leu Pro
195 200 205

ser Phe Glu val Ile val Glu Pro Thr Glu Lys Phe Tyr Tyr Ile Tyr
210 215 220

Asn Glu Lys Gly Leu Glu val Thr Ile Thr Ala Arg Phe Leu Tyr Gly
225 230 235 240

Lys Lys val Glu Gly Thr Ala pPhe val Ile Phe Gly Ile GIn Asp Gly
245 250 255
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83(5)88g895 Ile Ser Asp Gy Val LysGNL zsq'qérsLeu Lys Val vVal Pro Au Ay Mt
10 Arg Ile Asn L Thr Val aﬁ S r Leu Asp Pro Qu Lys Leu
Gg‘i 508%% £y he‘GPfOCgﬁ" %E LCRIR AT eﬁé%g }EF (bruo Alg Al a Asp Lgu Ser
930935940 p Gn Val Pro p Thr Asp Ser Gu Thr Arg Ile lle Leu Gn Gy
ASA5EIY0955%09 Ger VBT valalew askr Gng byt VAl aeCl bedssp Ay Val Asp Gy Qu Arg
thlau 9688570975 Lys His L&P 11e val Thr Pri#°Ala Ay cys Ay Gu Gn ASn Met
198 0 T, Pe VEAT Ml vil &AL &y ydis Tyr Leu Asp G n Thr
Vé %398%83%?0%{9 X%@S@%&%ﬁqg(i nyf}B%oG JAII__yswghe Ay Ile Qu LSS Arg Gn
Gu Ala Leu_du Leu 101010151020 Ile Lys Lys. Ay Tyr Thr Gn Gn Leu Ala
ggpe“@th'GVW P ?%% @érsﬂmféio'%ﬁﬂlg%i"ﬁﬁova qlrry a§/1 Al a Phe Asn Asn Arg
o Pro Ser Thr Trp Leu Thr Ala 1 10501055 Tyr Val Val Lys val Phe Ser
AkguseM 81 AT e AS el ValeTid get | mroAsyr H060MR6E1OPReSET His Val Leu Cys Qy
Ala Val Lys T3% Leu Ile Leu G30Lys G n 107510862085 Lys Pro Asp Ay val

Foen@ Br&IYsARR BhY B0 MRler! hietbro BhB UL dPR1ARA1100
340 345 350 '

Phe val Thr Asn Pro Asp Gly Ser Pro Ala Tyr Arg val Pro Ala val
355 360 365

Ala val GIn Gly-Glu Asp Thr val Gln Ser Leu Thr Gln Gly Asp Gly
370 375 380

val Ala Lys Leu Ser Ile Asn Thr His Pro Ser Gln Lys Pro Leu Ser
385 390 395 400

Ile Thr val Arg Thr Lys Lys GIn Glu Leu Ser Glu Ala Glu Gln Ala
405 410 415

Thr Arg Thr Met Gln Ala Leu Pro Tyr Ser Thr val Gly Asn Ser Asn
420 : 425 430

Asn Tyr Leu His Leu Ser val Leu Arg Thr Glu Leu Arg Pro Gly Glu
435 440 445

Thr Leu Asn val Asn Phe Leu Leu Arg Met Asp Ala His Glu Ala

Arg
450 455 460

Lys Ile Arg Tyr Tyr Thr Tyr Leu Ile Met Asn Lys Gly Arg Leu Leu
465 470 475 480

Lys Ala Gly Arg GIn val Arg Glu Pro Gly Gln Asp Leu val val Leu
485 490 495

Pro Leu Ser ITe Thr Thr Asp Phe Ile Pro Ser Phe Arg Leu val Ala
500 505 510

Tyr Tyr Thr Leu Ile Gly Ala Ser Gly GIn Arg Glu val val Ala Asp
515 520 525

ser val Trp val Asp val Lys Asp Ser Cys val Gly Ser Leu val val
530 ' 535 540

Lys Ser Gly GlIn Ser Glu Asp Arg GIn Pro val Pro Gly GIn Gln Met
545 550 555 560

Thr Leu Lys Ile Glu Gly Asp His Gly Ala Arg val val Leu val Ala
565 570 575

val Asp Lys Gly val Phe val Leu Asn Lys Lys Asn Lys Leu Thr Gln
580 585 590

Ser Lys Ile Trp Asp val val Glu Lys Ala Asp Ile Gly Cys Thr Pro
595 600 605

Gly Ser Gly Lys Asp Tyr Ala Gly val Phe Ser Asp Ala Gly Leu Thr
610 615 620

Phe Thr Ser Ser Ser Gly GIn GIn Thr Ala GIn Arg Ala Glu Leu Gln
625 630 635 640

" cys Pro GIn Pro Ala Ala Arg Arg Arg Arg Ser Val GIn Leu Thr Glu
645 650 655

Lys Arg Met Asp Lys val Gly Lys Tyr Pro Lys Glu Leu Arg Lys Cys
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Met Ile Gy Gy Phe Arg Ash Ala Lys GIuAIaAspVaI Ser Leu Thr
1105111011151120 Al a Phe Val  Leu GNE@ZNPé;TE@g @ n Gu Ala Arg Asp |le Cys
Gu dy 112511301135 A n v Asn Ser Leu y Ser Ile Asn Lys Ala Ay

&sUgiy nsp | @ y1hdO hE45dloAs kAP0 At Seg phyrsdvetyfAsinleg G n Arg Pro Tyr Thr
Val Al &75le Al a 11551166&(165 GI y Tyr Al ab8eu Ala Leu met Asn Lys Leu Gu

GIuProTy 117 sPheLe n Thr Ala Lys Asp Arg Asn
A,Azrgg 6'%! G%Jd gl’% ill ‘8%1&1%% yé N Grhe LS Tyr Agn valO Gg Al a
Thr Ser Tyr Ala Leu Leu Al a Leu 120512101215 Leu Leu Leu Lys Asp Phe Asp
ASer CxalCy PrasnPTor Fdk Nl Gy gellrlp“gLetg EZQGBEZBIQMQ%W GAu Gn Arg Tyr Tyr
@y dy Ay Tyr &9 Ser Thr Gn A'® Thr 123512401278 Phe Met Val Phe G n

SﬁlraH'l-selﬂeﬁ‘lé‘lyq_Eh WE AgnsdhasAsieuVaty o 4Ap $2603256k260 His Lys Asp Leu Asn
t Asp val Sezs Phe H's Leu Prz30Ser Arg Ser 1268327012751280 Ser Al a Thr

he Leu Trp Gu n Leu_Leu Ar 128512901295 Ser Qu
ﬁhu“sﬁ /§§ﬁ S & sh"g‘es8¥ Azﬂ Hr ﬁér Ey PGy 130013051310 Lys
I

G y Arg d y Thr Leu Ser Val Al a Vval Tyr s Ala Lys Leu 131513201325
AlsyISVzSel%lsxyAspvaéu Tlys @ws;%g?rbywsPhew Adp IJ@uSécr ghvalysSer 1le Arg

Leu Asn Asn Ile Phe Leu Lys Asp Ser Ile Thr Thr Trp Glu Ile Leu
770 775 780

Ala val Ser Met Ser Asp Lys Lys Gly Ile Cys val Ala Asp Pro Phe
785 790 795 800

Glu val Thr val Met GIn Asp Phe Phe Ile Asp Leu Arg Leu Pro Tyr
‘ 805 810 815

ser val val Arg Asn Glu Gln val Glu ITle Arg Ala val Leu Tyr Asn
820 825 830

Tyr Arg GIn Asn Gln Glu Leu Lys val Arg val Glu Leu Leu His Asn
835 840 845

Pro Ala Phe Cys Ser Leu Ala Thr Thr Lys Arg Arg His Gln GIn Thr
850 855 860

val Thr Ile Pro Pro Lys Ser Ser Leu Ser val Pro Tyr val Ile val
865 870 875 880

Pro Leu Lys Thr Gly Leu GIn Glu val Glu val Lys Ala Ala val Tyr
885 890 895

His His Phe Ile Ser Asp Gly val Arg Lys Ser Leu Lys val val Pro
900 905 910

Glu Gly Ile Arg Met Asn Lys Thr val Ala val Arg Thr Leu Asp Pro
915 920 925

Glu Arg Leu Gly Arg Glu Gly val Gln Lys Glu Asp Ile Pro Pro Ala
930 935 940

Asp Leu Ser Asp GIn val Pro Asp Thr Glu Ser Glu Thr Arg Ile Leu
945 950 955 960

Leu GIn Gly Thr Pro val Ala Gln Met Thr Glu Asp Ala val Asp Ala
965 970 975 '

Glu Arg Leu Lys His Leu Ile val Thr Pro Ser Gly Cys Gly Glu Gln
980 985 990

Asn Met Ile Gly Met Thr Pro Thr val Ile Ala val His Tyr Leu Asp
995 1000 1005

Glu Thr Glu GIn Trp Glu Lys Phe Gly Leu Glu Lys Arg Gln Gly Ala
1010 1015 1020

Leu Glu Leu Ile Lys Lys Gly Tyr Thr GIn Gln Leu Ala Phe Arg Gin
1025 1030 1035 1040

Pro Ser Ser Ala Phe Ala Ala pPhe val Lys Arg Ala Pro Ser Thr Trp
1045 1050 1055

Leu Thr Ala Tyr val val Lys val Phe Ser Leu Ala val Asn Leu Ile
1060 1065 1070
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133013351340 Pro Ala Pro Qu Thr Ala Lys Lys Pro Au GQu Ala Lys Asn Thr
Met 1345135013551360 Phe Leu G uGNE@2XOPSTSR%r Lys Tyr Leu Ay Asp Val Asp
Al a_.Thr t 136513701375 Ser || u l e, S met Thr Gy Phe Al a
Aﬁg?ﬂ@égé}%gr@lsn %%585?@%@38& /ﬁég ﬁul‘énggbebe gtije %I%g ser Ay Val Asp Arg
Tyr Ile Ser Lys Tyr 139514001405 GNEO G u Met Asn Lys Ala Phe Ser Asn Lys

GAsn6y3h61m4YS1BrPSAE}P1@1My\éa1I Plee Sdp ﬂiuslmr/ﬂel RrogVal AdB Cys Leu 142514301435
G?‘l9ﬁyr Phe Asn Val Oc%Py Leu Ile Gn Gy 14451450 Ser Tyr Tyr Asn Leu

He Us T B Pffer VR ZEH AYOLAARPI 48R Adrs A 105D sChyp Mt Leu Ser Lys Leu CS His
114751480 CS Alal®u T u Asn CyslHFtbe Met Gn GnXB8@O Gn Au Lys Ile Asn

490149515Q0 Leu n Val Arg Leu Ly a S u Pro 150515101515 Tyr
Aljs-ethhiaAlaL e Y CRun s 8‘*%@3&@55%‘(& @é%ﬁ%ﬁ e
cys Glu Glu GIn val Asn Ser Leu Pro Gly Ser Ile Thr Lys Ala Gly
1140 1145 1150

Asp Phe Leu Glu Ala Asn Tyr Met Ash Leu Gln Arg Ser Tyr Thr val
1155 1160 1165

Ala Ile Ala Gly Tyr Ala Leu Ala Gln Met Gly Arg Leu Lys Gly Pro
1170 1175 1180

Leu Leu Asn Lys Phe Leu Thr Thr Ala Lys Asp Lys Asn Arg Trp Glu
1185 1190 1195 1200

Asp Pro Gly Lys GIn Leu Tyr Asn val Glu Ala Thr Ser Tyr Ala Leu
1205 1210 1215

Leu Ala Leu Leu GIn Leu Lys Asp Phe Asp Phe val Pro Pro val val
1220 1225 1230

Arg Trp Leu Asn Glu Gln Arg Tyr Tyr Gly Gly Gly Tyr Gly Ser Thr
1235 1240 1245

GIn Ala Thr. Phe Met val Phe GIn Ala Leu Ala GIn Tyr GIn Lys Asp
1250 1255 1260

Ala Pro Asp His Gln Glu Leu Asn Leu Asp Val Ser Leu GIn Leu Pro
1265 1270 1275 - 1280

Ser Arg Ser Ser Lys Ile Thr His Arg Ile His Trp Glu Ser Ala Ser
1285 1290 1295

Leu Leu Arg Ser Glu Glu Thr Lys Glu Asn Glu Gly Phe Thr val Thr
1300 1305 1310

Ala Glu Gly Lys Gly GIn Gly Thr Leu Ser val val Thr Met Tyr His
1315 1320 1325

Ala Lys Ala Lys Asp GIn Leu Thr Cys Asn Lys Phe Asp Leu Lys Vval
1330 1335 1340

Thr Ile Lys Pro Ala Pro Glu Thr Glu Lys Arg Pro Gln Asp Ala Lys
1345 1350 1355 1360

Asn Thr Met Ile Leu Glu Ile Cys Thr Arg Tyr Arg Gly Asp Gln Asp
1365 1370 1375

Ala Thr Met Ser Ile Leu Asp Ile Ser Met Met Thr Gly Phe Ala Pro
1380 1385 1390

Asp Thr Asp Asp Leu Lys GIn Leu Ala Asn Gly val Asp Arg Tyr Ile
1395 1400 1405

Ser Lys Tyr Glu Leu Asp Lys Ala Phe Ser Asp Arg Asn Thr Leu Ile
1410 1415 1420

Ile Tyr Leu Asp Lys val Ser His Ser Glu Asp Asp Cys Leu Ala Phe
1425 1430 1435 1440

Lys val His GIn Tyr Phe Asn val Glu Leu Ile GIn Pro Gly Ala val
1445 1450 1455

‘Lys val Tyr Ala Tyr Tyr Asn Leu Glu Glu Ser Cys Thr Arg Phe Tyr
1460 1465 1470
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Tyr Thr Met Thr Ile Gin An Val Ile Lys Ser 15401545 Gn Ala dy Gn Gn
Arg Lys_ Phe Ile Ser 15551560 GNE {P r;Yal 1520 Asp Asp Phe Asp
”GPuPrﬁg}u” &y Sy Ai&ﬁq VEFY 158019 é Scﬁz"égpﬁﬁé %4 1565 Ala Leu Lys Leu
G n Lys Gly Lys Lys Tyr eu Met Trp Gly Leu Ser 157015751580 Ser Asp Leu
L‘éufc #r@aysLy Bl e ABnCyBhPhSareTgin Ly Sereasd yspye/s1585159015951600 Asp
4 p Val du Hs*PPp Pro du Ala'®® du Oys Gn Asp Gn 160516101615
SthiY | e B3y ﬂ LQASA by &4 Gy bagRNgaThispd u Ser Met
‘)Eggom% sl Tyrsga{/ S1§¥5 Asn 163 <§1m5011 <211> 11 <212> PRT
<213> Artifici aI jﬁence <220> <223> Description Artificial Sequence:

TgGntHel Y Lﬁéﬂgsdé'”gz 6>Val11'-)6\?£¥a}\| GInskpu el g?é’ er Ser Tyr Leu Ala 1510
<210> 12
Asp Glu Tyr Ile Met Ala Ile Glu GIn Thr Ile Lys Ser Gly Ser Asp

1540 1545 1550

Glu val GIn val Gly Gln GIn Arg Thr Phe Ile Ser Pro Ile Lys Cys
1555 1560 1565

Arg Glu Ala Leu Lys Leu Glu Glu Lys Lys His Tyr Leu Met Trp Gly
1570 1575 1580

Leu Ser Ser Asp Phe Trp Gly Glu Lys Pro Asn Leu Ser Tyr Ile Ile
1585 1590 1595 1600

Gly Lys Asp Thr Trp val Glu His Trp Pro Glu Glu Asp Glu Cys Gln
1605 1610 1615

Asp Glu Glu Asn GIn Lys Gln Cys GIn Asp Leu Gly Ala Phe Thr Glu
1620 1625 1630

Ser Met val val Phe Gly Cys Pro Asn
1635 1640

<210> 10

<211> 1639

<212> PRT

<213> Mus musculus

<400> 10
Ile Pro Met Tyr Ser Ile Ile Thr Pro Asn val Leu Arg Leu Glu Ser
1 5 10 15

Glu Glu Thr ITe val Leu Glu Ala His Asp Ala GIn Gly Asp Ile Pro
20 25 30

val Thr val Thr val GIn Asp Phe Leu Lys Arg Gln val Leu Thr Ser
35 40 45

Glu Lys Thr val Leu Thr Gly Ala Ser Gly His Leu Arg Ser val Ser
50 55 60

Ile Lys Ile Pro Ala Ser Lys Glu Phe Asn Ser Asp Lys Glu Gly His
65 70 75 80

Lys Tyr val Thr val val Ala Asn Phe Gly Glu Thr val val Glu Lys
85 . 90 95

Ala val Met val Ser Phe Gln Ser Gly Tyr Leu Phe Ile Gln Thr Asp
100 105 110

Lys Thr Ile Tyr Thr Pro Gly Ser Thr val Leu Tyr Arg Ile Phe Thr
115 120 125

val Asp Asn Asn Leu Leu Pro val Gly Lys Thr val val Ile Leu Ile
130 135 140

Glu Thr Pro Asp Gly Ile Pro val Lys Arg Asp Ile Leu Ser Ser Asn
145 150 155 160

Asn Gln His Gly Ile Leu Pro Leu Ser Trp Asn Ile Pro Glu Leu val
165 170 175.

Ash Met Gly Gln Trp Lys Ile Arg Ala Phe Tyr Glu His Ala Pro Lys
180 185 190
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Artificial Sequence: het Ala Ser Ser Arg Ala Ser
c18 Ug1phe P8 27678 ppe L%‘é%”%nés/ GNE0250PCTSeq  <400> 13
Asp IleGn Met Thr Gn er Pro ser ser Leu Ser Ala Ser Val dy 151015 Asp
PAegm\uaVaTl'hrgl\raé Thy sThir §TWAITArSelre Gyn TAspIVaAsSAsAsPThr Al a 202530 Val Al a

PP®Pyr Gn Gn Lys 250 Ay Lys Al a PED Lys Leu Leu Il e 354045 Tyr ser Al a

grASPh@hL%HuT??r @yﬂ\éahgrAQaS@;Fs Phe (Rher ﬁre1g‘5%/s505560 Ser Arg Ser Gy

<211> 7 <212> PRT <213> Art|f|C| al §§)uence <220> <223> Description of

; Asp "Phe ey Thr I e Ser Sezrs Leu dn 47580 A u Asp Phe Al a
Thr Tyr Tyr s Gn Gn Hs_Tyr ProPr0859095Thr Phe Gy @dn d
A?Hrvai_yésR/éﬂy%/t}g M2 Phe svadr é]%ﬁ‘;e\é y Xla Anahsp S1Y As ! g

Lys Lys Ile Ser Leu Ala His Ser Leu Thr Arg val val Ile Glu Asp
260 265 270

Gly val Gly Asp Ala val Leu Thr Arg Lys val Leu Met Glu Gly val
275 280 285

Arg Pro Ser Asn Ala Asp Ala Leu val Gly Lys Ser Leu Tyr Val Ser
290 295 300

val Thr val ITe Leu His Ser Gly Ser Asp Met val Glu Ala Glu Arg
305 310 315 320

Ser Gly Ile Pro Ile val Thr Ser Pro Tyr Gln Ile His Phe Thr Lys
325 330 335

Thr Pro Lys Phe Phe Lys Pro Ala Met Pro Phe Asp Leu Met val Phe
340 345 350

val Thr Asn Pro Asp Gly Ser Pro Ala Ser Lys val Leu val val Thr
355 360 365

Gln Gly Ser Asn Ala Lys Ala Leu Thr GIn Asp Asp Gly val Ala Lys
370 375 380

Leu Ser Ile Asn Thr Pro Ash Ser Arg Gln Pro Leu Thr Ile Thr val
385 390 395 400

Arg Thr Lys Lys Asp Thr Leu Pro Glu Ser Arg'G1n Ala Thr Lys Thr
405 410 415

Met Glu Ala His Pro Tyr Ser Thr Met His Asn Ser Asnh Asn Tyr Leu
420 425 430

His Leu Ser val Ser Arg Met Glu Leu Lys Pro Gly Asp Asn Leu Asn
435 440 445

val Asn Phe His Leu Arg Thr Asp Pro Gly His Glu Ala Lys Ile Arg
450 455 460

Tyr Tyr Thr Tyr Leu val Met Asn Lys Gly Lys Leu Leu Lys Ala Gly
465 470 475 480

Arg Gln val Arg Glu Pro Gly GIn Asp Leu val val Leu Ser Leu Pro
485 490 495

Ile Thr Pro Glu Phe Ile Pro Ser Phe Arg Leu val Ala Tyr Tyr Thr
500 505 510

Leu Ile Gly Ala ser Gly GIn Arg Glu val val Ala Asp Ser val Trp
515 520 525

val Asp val Lys Asp Ser Cys Ile Gly Thr Leu val val Lys Gly Asp
530 535 540

Pro Arg Asp Asn His Leu Ala Pro Gly GIn GIn Thr Thr Leu Arg Ile
545 550 555 560

Glu Gly Asn GIn Gly Ala Arg val Gly Leu val Ala val Asp Lys Gly
565 570 575

val phe val Leu Asn Lys Lys Asn Lys Leu Thr GIn Ser Lys Ile Trp
580 585 590

Asp val val Glu Lys Ala Asp Ile Gly Ccys Thr Pro Gly Ser Gly Lys
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100105110 Pro Ser Val Phe Ile Phe Pro Pro Ser Asp Gu G n Leu Lys ser Ay
115120%{; Thr Ala Ser V OVaI Cy SGNE&G5 ¢ P6N Asn Phe Tyr Pro Arg Qu Al a
130135 Lys Val @n Trp' Lys val Asp As AI a Leu Gn Ser Ay Asn Ser Gn

AbASHAROADS 9 @ pherme¥ahsplAna @1y Ghi pASPPHRELY S YihrAS&r Ser Thr Tyr Ser LeU
Ser61’065170175 Ser ThalSLeu Thr Leu ser62Dys Ala Asp Tyr Gu Lys Hs Lys Val

185 |l Thr H s G ey ser ser Pro Val Thr Lys
%é o538 65”%%1 GS'R%‘"%\[\? Tt 93 83112%40 So15 pRT 13>

Hono sapi ens <400> 14 du Val G| n Leu VaI A u Ser y Ay Gy Leu val Gn
APpAT@ prd@dArg 18D ABY Serr Y&l GAngdueMes érluchry Ara MeltaAger Gy Phe Asn Ile Lys
Asp Thr 202532 Tyr 1le Hs TrpP¥al Arg Gn Ala®Po Ay Lys Ay Leu Gu Trp
Y3l a1304 | | PPy 9 elDAr s@ £ Girady g Tyr Ala Asp Ser Val
05560 %%&é?’ﬁ?grﬁlf Y grgb e Ser dﬁ@ ))g 76%0 ser {E{/s Asn Thr Ala Tyr
5707580 Leu q Met Asn Ser Leu Ar% u q Thr Ala val Tyr Tyr Cys
bItIs SR Ashr Y eTPP° A 8 TXE el §Y t‘ﬁé"‘l’g‘fg’g Are WVetA%sp Tyr Trp Ay dn

Leu ITe Thr GIn Gly Glu Asn Cys Ile Lys Ala Phe Ile Asp Cys Cys
690 695 700

Asn His Ile Thr Lys Leu Arg Glu GIn His Arg Arg Asp His val Leu
705 710 715 720

Gly Leu Ala Arg Ser Glu Leu Glu Glu Asp Ile Ile Pro Glu Glu Asp
725 730 735

Ile ITe Ser Arg Ser His Phe Pro Gln Ser Trp Leu Trp Thr Ile Glu
740 745 750

Glu Leu Lys Glu Pro Glu Lys Asn Gly Ile Ser Thr Lys val Met Asn
755 760 765

Ile Phe Leu Lys Asp Ser Ile Thr Thr Trp Glu Ile Leu Ala val Ser
770 775 780

Leu Ser Asp Lys Lys Gly Ile Cys val Ala Asp Pro Tyr Glu Ile Arg
785 790 795 800

val Met GIn Asp Phe Phe ITe Asp Leu Arg Leu Pro Tyr Ser val val
805 810 815

Arg Asn Glu GIn val Glu ITe Arg Ala val Leu Phe Asn Tyr Arg Glu
820 825 830

GIn Glu Glu Leu Lys val Arg val Glu Leu Leu His Asn Pro Ala Phe
835 840 845

Cys Ser Met Ala Thr Ala Lys Asn Arg Tyr Phe Gln Thr Ile Lys Ile
850 855 860

Pro Pro Lys Ser Ser val Ala val Pro Tyr val Ile val Pro Leu Lys
865 870 875 880

Ile Gly GIn GIn Glu val Glu val Lys Ala Ala val Phe Asn His Phe
885 890 895

ITe Ser Asp Gly val Lys Lys Thr Leu Lys val val Pro Glu Gly Met
900 905 910

Arg Ile Asn Lys Thr val Ala Ile His Thr Leu Asp Pro Glu Lys Leu
915 920 925

Gly GIn Gly Gly val GIn Lys val Asp val Pro Ala Ala Asp Leu Ser
930 935 9240

Asp GIn val Pro Asp Thr Asp Ser Glu Thr Arg Ile Ile Leu GIn Gly
945 950 955 960

Ser Pro val val GIn Met Ala Glu Asp Ala val Asp Gly Glu Arg Leu
965 970 975

Lys His Leu Ile val Thr Pro Ala Gly Cys Gly Glu Gln Asn Met Ile
980 985 990

Gly Met Thr Pro Thr val 1le Ala val His Tyr Leu Asp GIn Thr Glu
995 1000 1005
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100105110 Gy Thr Leu val Thr val Ser Ser Ala Ser Thr Lys Ay Pro Ser Val
115120125 GNEO250PCTSeq Phe Pro NQ229P$TRR% ser Ser Lys Ser Thr Ser dy
Ghyrdhe1 g A 30135140, Loy Foefyxbemareb, lofs Asp_Tyr Phe Pro Gu Pro
Vai o1l Ser 1454&@@B155160 Trp Asmo®er Gy Ala Leu Thr Ser Ay Val His
Thr Phe Pro Ala Val 165170175 Leu G n Ser, ser Leu Tyr ser Leu Ser Ser
iﬁ?#ﬁa!—yﬂﬁwv‘éﬂ 5% qlgoghs 168 A érF rLyge?1”L8[1° éei GAn Thr Tyr Ile Cys
Val Asn His p 195200205 Pro Ser Asn Thr Lys al Asp Lys Lys Val Qu

ARa oy 815N aCytse ASp AShORAD 220 sdihrrhiHi BrpTheu ay\s Brao Pro Cys Pro Ala Pro
A u Leu Leu ©4p Ay 225230235 Pro Ser Val PWe>Leu Phe Pro Pro Lys Pro

e R4 0255 I T R u val Thr Cys Vval Val
1@'\#3\/;6396‘{% SE\Z"%‘] e 4& b%ﬁ%égﬁ% ﬁéﬁ;‘a élgi 1@Lys Phe Asn Trp Tyr Val
y Val Glu VaI Hi s 275280285 Asn Ala Lys Thr Lys Pro Arg GIl du dn
rH1 rlg %‘é{eUTﬁYS Y M?O%%GZQS@G’OL%IIW%G“S@”WF €¥u Thr Val Leu His Gn
Asp T eu Asn Gy L 5310315320

Lys Pro Asp Gly val Phe GIn Glu Asp Gly Pro val Ile His Gln Glu
1090 1095 1100

Met Ile Gly Gly Phe Arg Asn Ala Lys Glu Ala Asp val Ser Leu Thr
1105 1110 1115 1120

Ala Phe val Leu Ile Ala Leu GIn Glu Ala Arg Asp Ile Cys Glu Gly
1125 1130 1135

GIn val Asn Ser Leu Pro Gly Ser Ile Asn Lys Ala Gly Glu Tyr Ile
1140 1145 1150

Glu Ala Ser Tyr Met Asn Leu GIn Arg Pro Tyr Thr val Ala Ile Ala
1155 1160 1165

Gly Tyr Ala Leu Ala Leu Met Asn Lys Leu Glu Glu Pro Tyr Leu Gly
1170 1175 1180

Lys Phe Leu Asn Thr Ala Lys Asp Arg Asn Arg Trp Glu Glu Pro Asp
1185 1190 1195 1200

GIn GIn Leu Tyr Asn val Glu Ala Thr Ser Tyr Ala Leu Leu Ala Leu
1205 1210 1215

Leu Leu Leu Lys Asp Phe Asp Ser val Pro Pro val val Arg Trp Leu
220 1225 1230

Asn Glu GIn Arg Tyr Tyr Gly G1y G1y Tyr Gly Ser Thr GIn Ala Thr
1235 1240 1245

Phe Met val Phe GIn Ala Leu Ala GIn Tyr GIn Thr Asp val Pro Asp
1250 1255 1260

His Lys Asp Leu Asn Met Asp val Ser Phe His Leu Pro Ser Arg Ser
1265 1270 1275 1280

Ser Ala Thr Thr Phe Arg Leu Leu Trp Glu Asn Gly Asn Leu Leu Arg
1285 1290 1295

ser Glu Glu Thr Lys GIn Asn Glu Ala Phe Ser Leu Thr Ala Lys Gly
1300 1305 1310

Lys Gly Arg Gly Thr Leu Ser val val Ala val Tyr His Ala Lys Leu
1315 1320 1325

Lys Ser Lys val Thr Cys Lys Lys Phe Asp Leu Arg val Ser Ile Arg
1330 1335 1340

Pro Ala Pro Glu Thr Ala Lys Lys Pro Glu Glu Ala Lys Asn Thr Met
1345 1350 1355 1360

Phe Leu Glu ITe Cys Thr Lys Tyr Leu G1y Asp val Asp Ala Thr Met
1365 1370 1375

ser Ile Leu Asp Ile Ser Met Met Thr Gly Phe Ala Pro Asp Thr Lys
1380 1385 1390

Asp Leu Glu Leu Leu Ala Ser Gly val Asp Arg Tyr Ile Ser Lys Tyr
1395 1400 1405
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G u Tyr Lys Cys Lys val ser ASn Lys Ala Leu Pro Ala Pro Ile 3 u 325330335
Lys Thr 1le Ser s Ala Lys Ay GNEOPs@PCAen G u Pro A n Val Tyr 340345350
e GSP’rLé’SPM? P, gA@;' Y& APVERT K {Ef—‘slk%ﬁ-‘/ahrﬁuval Ser Leu 355360365
Thr s Leu Val Lys y Phe Tyr Pro ser Asp Ile Ala Val Qu Trp 370375380
uuLyBen1AsserGiys Ghn AocTa WsAstysAseu Tk rhesLyhivaThwisPro Pro Val
1385390395400 Led4A8p Ser Asp Qyléey Phe Phe Leu A0 Ser Lys Leu Thr Val

r e Ser Cys Ser val Met
(ﬂﬁp ﬁogﬁ%é‘%@‘;ﬂy% q‘euﬁgge :ﬂs?l% ¢ | S \Ya'lﬁ)r/s é%g {ys ser Leu Ser Leu ser
Pro 435440445 dvy_<210> 15 <211> 7 <212> PRT <213> Artificial sequence
Sepoy Iyp nDb@tﬁﬂ tGlonSef CAgtThrn &r&IPheehf Preyvaitthet i ¢ peptide <400> 15
Arg Gn ARG n @ u Leu Ly¥%°15 GNEO%OPCT%%%BE

Lys Asp Asp Gly Met Leu Ser Lys Leu Cys His Ser Glu Met Cys Arg
1475 1480 1485

Cys Ala Glu Glu Asn Cys Phe Met Gln Gln Ser GIn Glu Lys Ile Asn
1490 1495 1500

Leu Asnh val Arg Leu Asp Lys Ala Cys Glu Pro Gly val Asp Tyr val
1505 1510 1515 1520

Tyr Lys Thr Glu Leu Thr Asn Ile Lys Leu Leu Asp Asp Phe Asp Glu
1525 1530 1535

Tyr Thr Met Thr Ile GIn Gln val Ile Lys Ser Gly Ser Asp Glu val
1540 1545 1550

GIn Ala Gly GIn Gln Arg Lys Phe Ile Ser His Ile Lys Cys Arg Ash
1555 1560 1565

Ala Leu Lys Leu Gln Lys G1y Lys Lys Tyr Leu Met Trp Gly Leu Ser
1570 1575 1580

Ser Asp Leu Trp Gly Glu Lys Pro Asn Thr Ser Tyr Ile Ile Gly Lys
1585 1590 1595 1600

Asp Thr Trp val Glu His Trp Pro Glu Ala Glu Glu Cys GIn Asp GIn
1605 1610 1615

Lys Tyr Gln Lys GIn Cys Glu Glu Leu Gly Ala Phe Thr Glu Ser Met
1620 1625 1630

val val Tyr Gly Cys Pro Asn
1635

<210> 11

<211> 11

<212> PRT

<213> Artificial Sequence

<220>
<223> Description of Artificial Sequence: Synthetic
peptide

<400> 11
Ar% Ala Ser GIn Ser Ile Ser Ser Tyr Leu Ala
5 10

<210> 12

<211> 7

<212> PRT

<213> Artificial Sequence

<220>
<223> Description of Artificial Sequence: Synthetic
peptide

<400> 12
61{ Ala Ser Ser Arg Ala Ser

<210> 13
<211> 214
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<210> 16 <211> 5 <212> PRT <213> Artificial Sequence <220> <223>
cription of Artificial Sequenc®NEOZYtdiEed c peptide <400> 16 Tyr His H s
%2§Ii§;01§apq%%9> 17 <211> 4 <212> PRT <213> Artificial Sequence <220> <223>
Description of Artificial Sequence: Synthetic peptide <400> 17 Thr Ser Ser
8dP>113%210> 18 <211> 10 <212> PRT <213> Artificial Sequence <220> <223>
sEHs ﬁtmd‘f'?toi‘—h?ﬁﬂﬂf?ed“l Bro Sefuiceey Sphthit Ser b’ﬁgtﬂi’e <400> 18 Arg Asn Al a
Leu Tyr Gy Ser dy Gy Tyr 1510 <210> 19 <211> <212> PRT <213>
At Afd vadl THoeqUeTbe &@2@ry 4223serDedeisptvanaeon TAFtATH ci al Sequence:
Synthetic &0 Hi s tag 25 30

val Ala Trp'Tyr GIn GIn Lys Pro Gly Lys Ala Pro Lys Leu Leu Ile
35 40 45

Tyr Seg Ala Sser pPhe Leu Tyr Ser Gly val Pro Sgg Arg Phe Ser Gly
5 55

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

Glu Asp Phe Ala Thr Tyr Tyr Cys GIn GIn His Tyr Thr Thr Pro Pro
85 90 95

Thr Phe Gly Gln Gly Thr Lys val Glu Ile Lys Arg Thr val Ala Ala
100 105 110

Pro Ser val Phe ITe Phe Pro Pro Ser Asp Glu GIn Leu Lys Ser Gly
115 120 125

Thr Ala Ser val val Cys Leu Leu Asn Asn Phe Tyr Pro Arg Glu Ala
130 135 140

Lys val GIn Trp Lys val Asp Asn Ala Leu Gln Ser Gly Asn Ser Gln
145 » 150 155 160

Glu Ser val Thr Glu Gln Asp Ser Lys Asp Ser Thr Tyr Ser Leu Ser
165 170 175

Ser Thr Leu Thr Leu Ser Lys Ala Asp Tyr Glu Lys His Lys val Tyr
180 185 190

Ala Cys Glu val Thr His Gln Gly Leu Ser Ser Pro val Thr Lys Ser
195 200 205

Phe Asn Arg Gly Glu Cys
210

<210> 14

<211> 449

<212> PRT

<213> Homo sapiens

<400> 14
G1g val GIn Leu val Glu Ser Gly Gly Gly Leu val Gln Pro Glg Gly
5 10

Ser Leu Arg Leu Ser Cys Ala Ala Ser Gly Phe Asn Ile Lyg Asp Thr
20 25 3

Tyr Ile His Trp val Arg Gln Ala Pro Gly Lys Gly Leu Glu Trp val
35 40 45

Ala Arg Ile Tyr Pro Thr Asn Gly Tyr Thr Arg Tyr Ala Asp Ser val
50 55 60

Lys Gly Arg Phe Thr Ile Ser Ala Asp Thr Ser Lys Asn Thr Ala Tyr
65 70 75 80

Leu GIn Met Asn Ser Leu Arg Ala Glu Asp Thr Ala val Tyr Tyr Cys
85 90 95

Ser Arg Trp Gly Gly Asp Gly Phe Tyr Ala Met Asp Tyr Trp Gly Gln
100 105 110

Gly Thr Leu val Thr val Ser ser Ala Ser Thr Lys Gly Pro Ser val
115 120 125

Page 12



<400> 19 Hi s

Phe
Leu
145
Trp
Leu
Ser
Pro
Lys
225
Pro
Ser
Asp
Asn
val
305
Glu
Lys
Thr
Thr
Glu
385
Leu
Lys

Glu

Gly

Pro
130
Gly
Asn
GIn
Ser
Ser
210
Thr
Ser
Arg
Pro
Ala
290
val
Tyr
Thr
Leu
Cys
370
Ser
Asp

Ser

Ala

<210> 15
<211> 7

<212>
<213>

<220>

<223>

Leu

Cys

Ser

Ser

Ser

195

Asn

His

val

Thr

Glu

275

Lys

Ser

Lys

Ile

Pro

355

Leu

Asn

Ser

Arg

Leu
435

PRT.
Artificial Sequence

Ala
Leu
Gly
Ser
180
Leu
Thr
Thr
Phe
Pro
260
val
Thr
val
Cys
Ser
340
Pro
val
Gly
Asp
Trp
420

His

peptide

<400> 15
Arg Gln Asn Gln Glu Leu Lys

Hs Hs Hs Hs Hs 15
GNEQ250PCTSeq

Pro
val
Ala
165
Gly
Gly
Lys
Cys
Leu
245
Glu
Lys
Lys
Leu
Lys
325
Lys
ser
Lys
Gln
Gly
405

Gln

Asn

Ser
Lys
150
Leu
Leu
Thr
val
Pro
230
Phe
val
Phe
Pro
Thr
310
val
Ala
Arg
Gly
Pro
390
Ser

Gln

His

Ser
135
Asp
Thr
Tyr
GlIn
AS

215
Pro
Pro
Thr
Asn
Arg
295
val
Ser
Lys
Glu
Phe
375
Glu
Phe

Gly

Tyr

Lys Ser Thr Ser

Tyr Phe
Ser Gly

Ser Leu
185

Thr Tyr
200

p LYs Lys

Cys Pro
Pro Lys

Cys val
265

Trp Tyr
280

Glu Glu
Leu His
Asn Lys

Gly Gln
345

Glu Met
360

Tyr Pro
Asn Asn
Phe Leu
Asn val

425

Thr Gln
440

Pro
val
170
ser
Ile
val
Ala
Pro
250
val
val
Gln
Gln
Ala
330
Pro
Thr
sSer
Tyr
Tyr
410
Phe

Lys

Glu
155
His
Ser
Cys
Glu
Pro
235
Lys
val
Asp
Tyr
AsSp
315
Leu
Arg
Lys
Asp
Lys
395
Ser

Ser

Ser

Gly Gly Thr
140

Pro
Thr
val
ASnh
Pro
220
Glu
ASp
Asp
Gly
Asn
300
Trp
Pro
Glu
Asn
Ile
380
Thr
Lys

Cys

Leu

val
Phe
val
val
205
Lys
Leu
Thr
val
val
285
Ser
Leu
Ala
Pro
Gln
365
Ala
Thr
Leu

ser

Ser
445

Description of Artificial Sequence: Synthetic
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Thr
Pro
Thr
190
Asn
Ser
Leu
Leu
Ser
270
Glu
Thr
ASn
Pro
Gln
350
val
val
Pro
Thr
val

430

Leu

Ala
val
Ala
175
val
His
cys
Gly
Met
255
His
val
Tyr
Gly
ITe
335
val
Ser
Glu
Pro
val
415

Met

ser

Ala
Ser
160
val
Pro
Asp
ASp
Gly
240
Ile
Glu
His
Arg
Lys
320
Glu
Tyr
Leu
Trp
val
400
Asp
His

Pro



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

<220>
<223>

<400>

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

<220>
<223>

Description of Artificial Sequence:
peptide
16

Tyr His His Phe Ile

1 5

17
4
PRT
Artificial Sequence

<400>

GNEQ250PCTSeq

16

5

PRT

Artificial Sequence

Description of Artificial Sequence:

peptide
17

Thr Ser Ser Ser

1

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

<220>
<223>

<400>

18

10

PRT

Artificial Sequence

Description of Artificial Sequence:

peptide
18

Arg Asn Ala Leu Tyr Gly Ser Gly Gly Tyr
1 5 10

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

<220>
<223>

<400>

19

6

PRT

Artificial Sequence

Description of Artificial Sequence:

His tag
19

His His His His His His
1

5

Synthetic

Synthetic

Synthetic

Synthetic 6x

Page 14
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