POLYPEPTI DES THAT BI ND TO HUMAN COVPLEMENT COVMPONENT C5 Cross-Reference to
Rel ated Applications 5This application clains priority to and the benefit
of U S. pwoensvmam@B patent application serial nunber 61pP8881S2@2/084tked on
Cctober 1, 2010, the disclosure of which is incorporated herein by
reference jin. i ntir .. Techni cal Field The f]el f.the invention is
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The conpl enment system acts in conjuncggon with other immunol ogical

15systens of the body to defend against intrusion of cellular and viral
pat hogens. There are at |east 25 conpl enent proteins, which are found as a

conpl ex coll ection of pl maIQrfot el ns r11cj[ nbf.an.e cofactors. The plasma
proteins make up about 1@%%—%—8@3—?—%@@9%brape serum Conpl enent
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series of intricate but precise enzymatic 20 cl eavage and nenbrane bi ndi ng

events. Thepliceten sarishnerabgy| 6d Ad8t908 ddechereOrtohers], 12 10.Hhc giselgsine obn of
products w .0psani { naQr.egpl at ory, |lytic functions. A concise
sunmmary of" Ec}@égﬁ}cg 83?%‘1 ac li%\%ytllggég&ggé%%% %ﬁg%fyw th conpl enent activation is
provi ded, for exanple, in The Merck Manual, 16th Edition. The conpl enent
cascade can progress via the classical pathway (CP), the 25l ectin pathway,
or the alternative pathway (AP). TgeBnicallicld pathway is typically initiated
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The AP can be anti , and’ can Aitla rtain
nol ecul espmteipahdmoigen surfaces. The CP is typically initiated by anti body
recognition of, and binding to, an antigenic site on a target cell. These

pat hways converge at the C3 30 convertase - the point where conpl enent
conmponent C3 is cleaved by an actiggptflgase to yield C3a and C3b. The AP
C3 convertase is initiated by the spontaneous hydrol ysis of conpl enent
conponent C3, Whe complsmahinyd@nt adtsintderjupbtaemaith npthehanboadgicdthi s process,
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are at least 25 complement proteins, which are found as a complex collection of
plasma proteins and membrane cofactors. The plasma proteins make up about 10% of
the globulins in vertebrate serum. Complement components achieve their immune
defensive functions by interacting in a series of intricate but precise enzymatic

20  cleavage and membrane binding events. The resulting complement cascade leads to
the production of products with opsonic, immunoregulatory, and lytic functions. A
concise summary of the biologic activities associated with complement activation is
provided, for example, in The Merck Manual, 16" Edition.

The complement cascade can progress via the classical pathway (CP), the

25  lectin pathway, or the alternative pathway (AP). The lectin pathway is typically
initiated with binding of mannose-binding lectin (MBL) to high mannose substrates.
The AP can be antibody independent, and can be initiated by certain molecules on
pathogen surfaces. The CP is typically initiated by antibody recognition of, and
binding to, an antigenic site on a target cell. These pathways converge at the C3

30  convertase — the point where complement component C3 is cleaved by an active
protease to yield C3a and C3b.

The AP C3 convertase is initiated by the spontanecous hydrolysis of
complement component C3, which is abundant in the plasma in the blood. This

process, also known as “tickover,” occurs through the spontancous cleavage of a
1



t hi oester bond in C3 to formC3i or C3(H20). Tickover is facilitated by the
presence of surfaces that support the binding of activated C3 and/or have
neutral owoposiMusse charge characteristics (e.g., bactercaluseaiiosaus f aces).
This formation of C3(H20) allows for the binding of pI asma protein Factor

B, which in tur 0 ctar,.D ve Factor i.nto, Ba and Bb. The
Bb fragmeHtos PRb IS o 3 or b3y g[a@@ﬁfﬂ A P e0) Bo -
the "flui gr QhASES thel supb&’t %Heaéu'lcﬁﬁ' of Rt iC Y 'L Bdfor hﬁ‘lzé RAQkGho 0 sHiver oduced in
smal | amounts, the fluld-phase C% convertase can cleave nultiple C3

prot ei ns clrerge @aaaeawnc;g@ aﬁ@cteegh¢dll§urﬁaCQShepr@rﬁ@mamponf 68(IE8H and its

subsequent, cov n to a bac er| ace)

Pt or B B Ry B RaRE oL Hlei e Brolh FACEsh v Hich i uPRAES B ' B7Eh 1 hus
form tfhe Sleh¥ AR IR B BEa@B%Q%@M%MHMnMth@WCB% G Bb. ( See,
e.g., Miller-Eberhard é198 Ann Rev ochem 57: 321-347.) The AP C5

conver t aseomplecspytaingly C3(HsOpBb mpler ‘(fhodrphdidl’ of ORitigtion” Gécoméri@sh nononer to

agiﬁplgé%%@qr&ﬂg% edgl?%ﬁme al?mo(ll\{ﬁ%gl)%ﬂ&@%isﬁbd& 1%@%%%8%2%1%%% role

of the seamniplEBB prdkes ilte (38 ahd (Bbadd ESuRn the gefdtiontof (B é’vage by Bb.
(See, e.g., Isenman et al. (1980) J Inmunol 124:326-331.) The AP C3 and C5
convert as élsbssw%@%iem bigdingfo o wurfacsdr & grbegeriphairies) mbppter Broswad i

propeygli ”ﬂ% gﬁé&ﬁdlﬁﬁ%jbﬁs cfeatkd b a}\f%'tdf%‘ﬁtoeﬁm% (tﬂgzlﬁ}ace%ﬁf@AP"@é"ever

properdi n I's not require orma nctionin ternative

pat hway Clomert@s aomplm«ctomﬁaemn@é]éb Bb. g[Sﬁe,cha,rMiihmElmrhead(15{839718&Rl?voc Nat |
Acad Sci USA 75: 3331_% ;;3132 and Sissons et al. (1980) Proc Natl Acad Sci USA
77: 559- 58¥chem ST 5 C3 convertase is formed upon interaction of

conpl ement conpRAAPLC4LonvWth &GN (S b, SO R¥med u&tﬂaddﬂ&mof@ﬂk@c&ldscw’“ th an
anti body that is bound to a 25targef antigen (e.g., a mcrobial antigen).

The bi ndi mynofaet ﬂ@éh@lw Pbeanvoriassf (Ste, £g., tMedieusteit bb639-7éh-‘tf iFgeMeaonpl ex causes

the 0% asdbetdtel  eaTsetngt ab PhaRt st B o Boe oo bface. “Acti ve
As cl eaV@@coﬁ@EBb@rﬁﬂéﬁul&@m@Bﬁ@ES %pre@eﬁtmmﬁa@@y Bbi k®c(8b,, the newy
generated C4b fragnment contains Zﬁ? gpreaotl ve thiol that readil y

30f or s alﬁeﬂ@a@ﬁt st18B0pbhersurg t_l?ﬁé dhegheEd1a8d Corrogvertaseedicsur f ace
(e 9.2 W6l R tF%%ldhm%H o al%%}lmeggzg&é@g&aeﬁgxggd@s%ﬁg%cﬁfaegg conmponent C2

into C2b an ["ex for als

convertasMedvdmsehall(sl%apaquJre Hov&&lvelt;pf.‘@)bﬂﬂn bddingtion€3aqurd t63bem dhe CP C5
convertas CAb, CRa, C3b - is fornmed upon addition of a_C3b nmononer to the
cP C32¢ onfiictioniag al(t@;@%tweepa&lwayw P> EPEIHAI (°£988) PREBFaCtdhd Cooper et

al . (1970%19%8?#%’%&1&&%5&5}&49% $948-3952 4dd GEht | btﬁaﬁ. Q@ﬁ(b) Brobt@lgg 10 G and

C5 convertases b al so functi'ohs as an opsonin t its interaction
wi t h conpHeasbiti HRLEPSGPSORPr esent on t he surfaces of 5ant| gen- presenting

cell s sueh a5 ek gitoace, A0d Sendr L, SoL L Sn o, OBRRILE DL on of G0
L IuggL l gg s Cof whidg i$9BRhSIERBE C3Y St BMndRatd, §ithSanWntiBo@emet ik GoluBloans t hat
25  target antigen (e.g., a microbial antigen). The binding of the C1q portion of C1 to the
antibody-antigen complex causes a conformational change in C1 that activates Clr.
Active Clr then cleaves the Cl-associated Cls to thereby generate an active serine
protease. Active Cls cleaves complement component C4 into C4b and C4a. Like
C3Db, the newly generated C4b fragment contains a highly reactive thiol that readily
30 forms amide or ester bonds with suitable molecules on a target surface (e.g., a
microbial cell surface). Cls also cleaves complement component C2 into C2b and

C2a. The complex formed by C4b and C2a is the CP C3 convertase, which is capable
of processing C3 into C3a and C3b. The CP C5 convertase — C4b,C2a,C3b —is



function are prone to infection by a broad variety of pathogenic organi sns,

whil e patients with lesions later in the conpl enent cascade sequence, i.e.,
pati ents wDt2n12103k893i ons t hat bl ock C5 functions, are fo®rad/useoih®s41@3 e prone
only to Neisseria infection, and then onIy sorrewhat rmre prone. The

AP and CP_C5 convertases ¢l eave C5, whi a eta gl I|n f ound
in normal f AR pdeHTIoN Oﬁapﬁ%m%a@éwtggc}l’ %%?ﬁnveﬁa% é%e eesl\??@

gl ycosyl aEﬁQhal\ﬂ' ﬁb‘SS%bﬂgfm an&céo&%repﬁnéw%)) E}ép mg%@%snbyt)ed to

car bohydrate. Mature C5 is a heterodi mer 999 am no acid 115 kDa

al pha chai n t hit addstiati teutsfrplgen ICi3ralnéd35t@>naerwss éjﬁbrvésoafundloﬂs akﬁm bet a chai n.
CSis synt hesi z sQr_protein g singl e

Sony gencopsRu FEndR if XA Gy AR Gl R B S s AR TRl s cquonce

of thest raﬁtsg%hlﬁ%seﬁﬁn 8IS sHENS REREHHuESs PhdSREHATCELIRN %%pwxﬁ@ur sor of 1658
am no aci ds al on an 18 am no acid | eader sequence (see, e.g., 20U.S.

Pat ent Nofu%tl%gfg Q&@)s generally cquedasedotods q@p@é thesnestimpertash eetétinfeete ani no
aci ds 655ﬁ§w’89m§s iuﬂéés 90+ 1?&9%t5sg§teﬁetf%n% %n@t?c @@o?&t&%ﬁﬂl%ﬁég fragment

(am no acid resi t he a ove equenc e al pha chain

as a car béxytiot eferprovad tofulifagﬁﬂ&ﬂlfoyz(Bﬂddel@aﬁ@tydfpﬁﬁbgbmﬁSm@&ﬁsﬁlg wiiR8 of the
above sequence), with four amno acids (amno acid residues 656- 25659 of
t he aboveP&#atrenidicsgar biedn e spsuiernens cpssade sequencedsy, pasices ddtfied from t he

al phal(?halc@loﬂIE h%?bf&k st liofb L ﬁ%ﬁ‘(@};@ﬁm?é @-}ﬁé Galy 1SRRIV Er tase as an
am no term na ragnent conpri'sing t I rst o acids of the al pha

chai n (i . exfectmn sl then only esindwbs @O pr@d®. of t he above sequence).

Appr oxi mat el y rc the 11 k f Coa ttributed to

o bonydrate SHTAE THad b eoRrB eIt haer Rt aard bt bt goregp

i mredi at ekdhnﬁ%ﬁ&%‘ﬂﬂhh&an@éﬂ;ﬂleat%fn@xfneﬁé@% u@%ﬁl ®f4 Eﬂt![e ebgye Sequence A
conpound that woul d bind or adj acent hi s cl eavage site woul d have

t he pot englyabsydaie®lvo&kab@utbé§ rsfrcanhef %mesﬁrwf@llbt@ééo earbymeksate oMatweecl eavage

2t o O teCaret Brefgimird SARYETE 4 EBhRel e b OB HETbr B o 8

bl ock G5 ¢ @@mnofa@fd BanPb&a cliin Way i9dynSceizbd add ﬁﬁgl@f&ﬁ&nfﬁﬂéﬂuﬁfo@d
inhibition of the interaction between C5 and the C5 convertase. A comnpound,

in a necharmtgapefdugicefaovinge peitysgeaatHayitand chalt (Wllﬁénmuw EH1:367a conpl enent

i nhi bi tor | Y e Cl ity of the
c345C dordrh ot tRe A ERePETITRL el RbrR AR G Yk BE QO AP e’ o5
conver t asprccorsdohe KﬂSSaﬂﬁ@ﬁaddi o with an $8@mio gid ldatdadstumde edeead.g., (2008)
Nat | pmunol 9(7): 753-760, C5 can al so be activated by neans ot her

than €% cgn%é)@feé‘%goa@tgﬁﬁ%sy) Linmited trypsin digestion (see, e.g., Mnta
and Man (1997) 1 ﬂe{2316)5‘g¥e§&938r1§%%v3@9§er3a né/‘é&éseésﬂ}ﬂ dsol Q&éﬁ%@ J

| Munol1128: 2209- 2 acid treatnent (Yamanoto 10 and wurz (1978) J
| mrunol 1B&a2b48 aaald alﬁiametleﬁninaﬂtfr@men( (:988) adidIresduenriinob526f tht3Bevdcl42) can
also cl ea\s/ee(‘lugl?ce and e a p%%%hgi%tals \ell%ar%Soxyl terminal fragment (amino acid residues
660 to 1658 of the above sequence), with four amino acids (amino acid residues 656-
25 659 of the above sequence) deleted between the two.
C5a is cleaved from the alpha chain of C5 by either alternative or classical C5
convertase as an amino terminal fragment comprising the first 74 amino acids of the
alpha chain (i.e., amino acid residues 660-733 of the above sequence).
Approximately 20 percent of the 11 kDa mass of C5a is attributed to carbohydrate.
30  The cleavage site for convertase action is at, or immediately adjacent to, amino acid
residue 733 of the above sequence. A compound that would bind at, or adjacent, to
this cleavage site would have the potential to block access of the C5 convertase

enzymes to the cleavage site and thereby act as a complement inhibitor. A compound

that binds to C5 at a site distal to the cleavage site could also have the potential to
3



Cl eavage of C5 rel eases Cba, a potent anaphyl atoxin and chenotactic factor,
and leads to the formation of the Iytic term nal conplenent conplex, C5b-9.
Coa and G8b-2012a148893have pl eiotropic cell activating propeTitises,1/0bi43
anplifying the rel ease of 15downstreaminflammatory factors, such as

hydrol yti¢c e S, reactive oxygen speci.es, arachidonic. acid netabolites
and vari oﬁ@cgﬁéﬁqaﬁg&e, fresmpls Y Wéps?? ﬁteflﬁglnﬁ&nﬁaﬂ%&t%f inffputargrnnal
conpl enent GANRINSEHV A Y £R1 hB € SCRRDLRARLT ANboffpolrd il‘{"‘atnl&‘ic%is&%f and C8 to

formthe C5b-8 conplex at the surface of the target cell. Upon the binding
of the CShet®ngonpbtent with thaseftbe sick €divaGomplesaant g biton ©mEhirayradsoat t ack

conpl ex ( MAC -9, termnal.c l.ement. .co --TCCO) ~I,S rmed. \When
suffi ci enPreﬁm&f%le%Vfag?/k&e _uﬁglg(r%[&}bﬁllltg Q&g}eg(gﬂsggﬁm%%bﬁﬁi@at ""openi ngs
they cgeabpCtM¥EcPRIdRSs 4¥BEHs JF ehef @PEChveRARb ehd MSdvagPiitcdt dTar S ag@et gcel | s.
Lower, non-lytic concentrations of MACs can produce other effects. In

par t i cul aFredaipt eare(200®evatilowusp! Nkl $3-A0%ber s of the C5b-9 conpl exes into
25endot hel i al | | ' - ct.j yation. In
sone cases act .ES}aCP ]i§ Sﬁgﬁgett%?ag%@dimgﬁgl&%ﬁl%g dé% g&n%h%lsésarcréﬁlﬁ ' o%g%{e\gbove, C3a
and Coa atrgpsimdigoyticat (9d, 0$., MinesSendadhn VRO Comphagntl Sopmponent s can
trigger mast cell degranul ation, rel eases hi stam ne from basophils

whi ch ,
and nast o@tyed andKalbgt Hg3) Sheurarod L28: 540924 163 Anhegid HeatsnbE ARATRI0i n snoot h
muscl g, co Welp PRY: c,ﬁ%% Ld it tivation,
and of%er Q%\ %ghn%ml%dgg;}% eno%@?@cﬁ&%@e Fﬂu%l'aqg%ér)g‘?@?g?éﬁl%% resul ting
i n hyper cgbllud®hii43).calCdlro alesve €hnnd padscasctiae €%énot acti ¢ pepti de that

serves to attract pro-jnflammtory granul ocytes to the site.of conplenent
St vati on - bl B RS ChadoBA e NuERriced BeptgiC et and

al veol ar g fh@| todhe ﬁ%ﬂnhﬁorﬁmwLﬁfleqainﬁhal%ﬁff)}lél?géﬂﬂé%ﬁleﬁﬁéim. €38 ahgcept or s

have al so been found on eosinophils, mast ce , honocytes, neutrophils,
and act i v&bbd dlsmiptve pldiesopion!l actizatpraypepériics, by etipbfying theaaishermdnt  syst em
provi des robust .defense 5 i nst jinfecting mcrobes, .inappropriate
Pequl 5t oo biriat 80 FERRe PEBHE Rhrb i S0 e BHAPRS st AR TR e

pat hogenesgpcgicef ardchid@mi©idid afctBoERE ded Saridiglcy@iki@s. €. 9., rheumatoi d
arthritis (RA); lupus nephritis; asthma; ischem a-reperfusion injury;
atypi cal henol yhe &rsgpienii theypiamadion of Ausiminglegoswleragt spmplexdeecdecs( DDD) ;
par oxysma : Nelo): j ' ) tion (e.g.,
age-rel at léhg%%ﬁ]tbﬂn%c?iﬁ gféggg\}éﬁlgérfgﬁjdﬁné igll_})% forﬂﬁégogésﬁjg&ﬁﬂg?%%é ée)d liver
enzynes, (anﬁ;ch@\ﬁ/ﬂmltartgei ells IgﬂdEhF.Plb)inamwfﬂnmCISB-Brcoﬁ‘ﬂptwiv@itlt fwemb@eyt openi c
purpura (TTP); spontaneous fetal |oss; Pauci-ipmune vasculitis;

epi deftrol Poissulss t?%%,m Aeptteeh tomplen(MAGs & 5o Iteranad ce@pisdt s (VS) ;
traumatic i.0__irh < i i - i i ction,
car di opul Sonary by CAEKbaRaF WREHRUTL ALl &3, bF OPLCOIREE Al 2008)
151 mrunol ogimbadncRéehe apesing? Bie8 @0a8l@1A Clpohdsh ntedmre @pidommpitie esit of(the g. ,

inhibition of: term nal compl enent formti C5 cl eavage, conpl enent
Rcti vat i ORYEt 48D GeBRGDF SPR T3S CEMAGE FUGP R Lt G Selbr al

conpl ementa&SRIAE ntn@ftart BYHSE 8F SRl ALRbMRE (FBAdRtsABtsiimohumans.  See,
e.g., Rother et al. (2007) Nature Biotechnol o%y 25(11): 1256-1264; \Wang et

al . (2996¥ndatlmdiaNealls and athtebets cusmusaddsego ;actiwattpn2 desomaf cased 995) Proc
Nat | Acad_Sci .USA 92: 895}5- %9159.' Rinder et al. (1995) J din Invest

activation may precede cell Ty Sis.

As mentioned above, C3a and C5a are anaphylatoxins. These activated
complement components can trigger mast cell degranulation, which releases
histamine from basophils and mast cells, and other mediators of inflammation,
30  resulting in smooth muscle contraction, increased vascular permeability, leukocyte
activation, and other inflammatory phenomena including cellular proliferation

resulting in hypercellularity. C5a also functions as a chemotactic peptide that serves

to attract pro-inflammatory granulocytes to the site of complement activation.



96: 1564-1572; Kroshus et al. (1995) Transplantation 60:1194-1202; Honei ster
et al. (1993) J Immunol 150: 1055-1064; Weisnman et al. (1990) Science

249: 146- w020 wmesmsdam et al . (1995) Am J Physi ol 268: He¢BAUISAGT /05413

Rabi novici et al. (1992) J Imunol 149:1744 1750. 25 Sunmmary The

di sclosure is sed, at least in part,. on the discoye t.he i nventors
that a single 3 mfeafersoﬁre??aw&éw  stifaght ?ffwgﬁlﬁgpéa%a@ﬁ%ﬂﬂ%dy,
pexel i Zumal (Al B¥dRAiaPBRbSBGRLEICRIIS  ChDfeceptbhi@nbé 8o b&eh) fouk®BH er S
significant physico-chem cal 30advantages to the anti body. (Pexelizumab,

whi ch is eosiaphile rodsacellsyveosoamespoheutiophidh ahé aetivtatdddsiypbeaytiszumab, is
described in detajl in . Q... Wi ss 002 rr i.n I nvestig.Drugs

36y - 870-7: " patiditieriper Supighte St e ey SRR s o
al . (1996}t iﬂf%ﬂ-ﬂ@%icﬁ?zfeiKna]p%bpl@%%@l&ﬁo@@ﬂacﬁy&iorp&tc%ﬁi 1difent Bas355, 245.)
That is, by substituting the arginine (R) at position 38 (according to 5
Kabat numnbedn ingplig#ed trhie apthagengsis @f 8 saiet o€ dhordsesringladingog-gh in SEQ | D

NO 2) of | i hal f | ] - i ho i no. acid sequence
wth a o DLk e RO W OSBRSS B AR
dramati c atfypirgehdntivlyticurcmiesyddtomc(apliiS) dénst HemfsitidivgagnDDIOKY. (See Kabat
et al. (1991) "Sequences, of Proteins of 5Imunological Interest.” NH
Publ i cat i BHfoKEma) nogprml hepeglolpigpg (AR msculapdegepeiation (ugrateegshaides,

Bet heggla, hr eﬁérsf%&&{/gg]yﬂ);fhg%og@mﬂga@&ﬁe@i rsélﬁhg?ésg%ﬁe%&% pl of

pexel | zumab 1's approxi ma reas the substituted
form of t (4ERNP) dyadsonics tirohbotidtheoRB@Rtapehstputtre AT BN simmthncoanfetad
formulated in solution up to. approximately 50 ng/nL at neutral. pH whereas
bexel | suntishadgrigns dhe oo sb sty et Kootk iy 2

mg/ nt . Thsaeﬂoﬁgl(m?;e@quh{a% kAR iFRE Quikbist brdkhiieRi FRhRbeardiapi gni fi cant
increase in the solubility of the antibody. The i ncreased solubility
i n aqueouinfsiotion,icardiarfulmpearRBgi@Rss and h¢mediagsiantSaooely., Hakreampd2e@B)t o t he

olubility of pexeljzumab,,A: ficial,.for.several reasons.. .First, for
her abut TRl BF S Eu A RRR a3 0BED i RER Ry (8 BRRHFLOE! oo’ 06
subj ect i ferdhfrl sefBpleméat foBatich, 05.cldaRth g B & AFlembMtdcaPat ofip A& Boen

intraarticular, or subcutaneous adm nistration), therapeutic efficacy often
turns on femonpsiedito be cHertivisdr jreathstscrernl enplememiassasiaser diporderaothmal |

vol une. Thj s.. [ €T, ire n it at |. at} he

oot body I EgnaRaL LG SE0L LIRE L 8 ERo PRI BB A0k

Second, hR§iN 1 orsxemaiaivamg canl (19096y PrarMad dtdidss (Sa3ag3ave I68r Wanpe pat i ent
choi ce 20r eqar ding the route of administratiaon. For exanple, if intravenous
i nf ustdn FAludedd) ZoRNgH 4GACERYP A2 PSP i Ribdgist al () 1 6777 dRust er

i nfusi on HE. ) i I J . and/ or
chronic a%%lrrﬁ?i'ltf %%F%%Iﬁltg %géléggg@?gﬂgg%gﬂ%ﬁ% Q_@g%gﬁg%qz\r’/glrogﬂe?%&%ghlé possi bl e
by hi gh cOWO8nt Framimd 156r1805-d064 8 ciamdn etal. HE90DSEecrappdallitrdSt.o patients

t han intravenous infusiaopn. Therefor iLit 25T ornul at et he

ant i body gfnsfﬁrg‘ﬂ'“ébﬂcéﬁg?M’W?ﬁfgg’yélgﬁmféqug%?g‘skb%]1£ l%feggldﬁpﬁ%F ration
by provi dippg,a% 1989y45h9ney adm ni stration alternative to patients with
conpl enent - assocrated di sorders. O her benefits of high concentration

f ormuPati ons include, e.g., manufacturing cost savings from decreasing bul k
st orage space and/or the nunber of EE)roduct fills.
ummae

The disclosure is based, at least in part, on the discovery by the inventors that

a single amino acid change in an anti-C5 single chain antibody, pexelizumab (Alexion
Pharmaceuticals, Inc., Cheshire, CT), confers significant physico-chemical

30  advantages to the antibody. (Pexelizumab, which is a single chain version of the
whole antibody eculizumab, is described in detail in, e.g., Whiss (2002) Curr Opin
Investig Drugs 3(6):870-7; Patel et al. (2005) Drugs Today (Barc) 41(3):165-70;
Thomas et al. (1996) Mol Immunol 33(17-18):1389-401; and U.S. patent no.
6,355,245.) That is, by substituting the arginine (R) at position 38 (according to

5



30As set forth in detail in the working exanples, the R3 8Q substitution
does not, however, significantly affect the affinity of the antibody for
C5, nor dwo=0i2o04s39gni ficantly affect the activity of thecaruseoody41as bot h
pexel i zumab and the R3 8Q substituted anti body prevent henolysis of red
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applications that require frequent and/or chronic administration, the subcutancous
route of delivery is made possible by high concentration formulations and can be
more appealing to patients than intravenous infusion. Therefore, the ability to

25  formulate the antibody at high concentrations can increase compliance of
administration by providing an easy home administration alternative to patients with
complement-associated disorders. Other benefits of high concentration formulations
include, e.g., manufacturing cost savings from decreasing bulk storage space and/or
the number of product fills.

30 As set forth in detail in the working examples, the R38Q substitution does not,
however, significantly affect the affinity of the antibody for C5, nor does it
significantly affect the activity of the antibody as both pexelizumab and the R38Q-
substituted antibody prevent hemolysis of red blood cells when evaluated in a

hemolytic assay.
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Accordingly, the disclosure provides C5-binding polypeptides that have, inter
alia, one or more of the aforementioned improved characteristics. The polypeptides
are also capable of inhibiting, e.g., the cleavage of C5 to fragments C5a and C5b, and
thus preventing the formation of terminal complement as well as the C5a-dependent
inflammatory response. Thus, the C5-binding polypeptides described herein are also
useful in a variety of diagnostic and therapeutic applications. For example, the
polypeptides can be used to treat or prevent complement-associated conditions
including, without limitation, paroxysmal nocturnal hemoglobinuria, atypical
hemolytic uremic syndrome, age-related macular degeneration (e.g., wet or dry form
AMD), graft rejection, rheumatoid arthritis, asthma, ischemia-reperfusion injury,
atypical hemolytic uremic syndrome, thrombotic thrombocytopenic purpura,
paroxysmal nocturnal hemoglobinuria, dense deposit disease, spontancous fetal loss,
Pauci-immune vasculitis, epidermolysis bullosa, recurrent fetal loss, multiple
sclerosis, traumatic brain injury, myasthenia gravis (MG), cold agglutinin disease,
dermatomyositis, Graves’ disease, Hashimoto’s thyroiditis, type I diabetes, psoriasis,
pemphigus, autoimmune hemolytic anemia, idiopathic thrombocytopenic purpura,
Goodpasture syndrome, multifocal motor neuropathy, neuromyelitis optica,
antiphospholipid syndrome, Degos’ disease, complement-associated pulmonary
conditions (e.g., asthma and chronic obstructive pulmonary disease), catastrophic
antiphospholipid syndrome, or any other complement-associated condition described
herein and/or known in the art.

In one aspect, the disclosure features a polypeptide that binds to a human
complement component C5 protein. The polypeptide can comprise, or consist of, the
amino acid sequence depicted in SEQ ID NO:2. In some embodiments, a C5-binding
polypeptide described herein is not a whole antibody. In some embodiments, a C5-
binding polypeptide described herein is a single chain antibody.

EE Y

“Polypeptide,” “peptide,” and “protein” are used interchangeably and mean
any peptide-linked chain of amino acids, regardless of length or post-translational
modification.

In another aspect, the disclosure features a C5-binding polypeptide that
comprises an amino acid sequence that is greater than 50 (e.g., greater than or equal to
51,52, 53, 54, 55, 56, 57, 58, 59, 60, 61, 62, 63, 64, 65, 66, 67, 68, 69, 70, 71, 72, 73,

74,75,76,77,78,79, 80, 81, 82, 83, 84, 85, 86, 87, 88, 89, 90, 91, 92, 93, 94, 95, 96,
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97, 98, or 99) % identical to the amino acid sequence depicted in SEQ ID NO:2, but
contains the glutamine at position 38 of SEQ ID NO:2.

In another aspect, the disclosure features a polypeptide, which binds to human
complement component C5 protein and comprises the amino acid sequence depicted
in SEQ ID NO:2, but with not more than 30 (e.g., 29, 28, 27, 26, 25, 24, 23, 22, 21,
20,19, 18,17, 16, 15,14, 13,12, 11, 10,9, 8,7, 6, 5, 4, 3, 2, or 1) amino acid
substitutions. The substitutions can be conservative or non-conservative. However,
the polypeptide comprises the glutamine at position 38 of SEQ ID NO:2.

Conservative substitutions typically include substitutions within the following
groups: glycine and alanine; valine, isoleucine, and leucine; aspartic acid and
glutamic acid; asparagine, glutamine, serine and threonine; lysine, histidine and
arginine; and phenylalanine and tyrosine.

In another aspect, the disclosure features a polypeptide that includes at least 20
(e.g., 22,25,27,30,32, 35,37, 40, 42, 45, 47, 50, 52, 55, 57, 60, 62, 65, 67, 70, 72,
75,77, 80, 82, 85, 87, 90, 92, 95, 97, 100, 105, 110, 115, 120, 125, 130, 135, 140,
145, 150, 155, 160, 165, 170, 175, 180, 185, 190, 195, or 200 or more) consecutive
amino acids depicted in SEQ ID NO:2, wherein the amino acid sequence comprises
the glutamine at position 38. In some embodiments, the polypeptide comprises at
least 20, but fewer than 246 (e.g., 245, 244, 243,242, 241, 240, 235, 230, 225, 220,
215, 210, 205, 200, 195, 190, 185, 180, 175, 170, 165, 160, 155, 150, 145, 140, 135,
130, 125, 120, 115, 110, 105, 100, 95, 90, or fewer) consecutive amino acids depicted
in SEQ ID NO:2, wherein the amino acid sequence comprises the glutamine at
position 38.

In some embodiments, the C5-binding polypeptides are deletion variants.
Deletion variants can lack, e.g., one, two, three, four, five, six, seven, eight, nine, ten,
11,12, 13, 14, 15, 16, 17, 18, 19, 20, 21, 22, 23, 24, 25, 30, 35, 40, 45, 50, 55, 60, 65,
70, 75, 80, or 90 or more single amino acids. Deletion variants can also lack one or
more segments of two or more (e.g., two, three, four, five, six, seven, eight, nine, ten,
11,12, 13, 14, 15, 16, 17, 18, 19, 20, 21, 22, 23, 24, 25, 30, 35, 40, 45, 50, 55, 60, 65,
70, 75, 80, or 90 or more) consecutive amino acids or non-contiguous single amino
acids. Thus, in some embodiments, the deletion variants can comprise a first segment
comprising amino acids 1-107 of SEQ ID NO:2 (inclusive of glutamine 38) and a
second segment comprising amino acids 125-246 of SEQ ID NO:2. The two amino

acid segments can be linked directly together or linked by an amino acid sequence
8
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that is heterologous to amino acids 1-107 and 125-246 of SEQ ID NO:2. For
example, the heterologous amino acid sequence can be a linker sequence such as, but
not limited to, a polyglycine or polyserine linker sequence described in, e.g., U.S.
Patent Nos. 5,525,491 and 5,258,498, the disclosures of each of which are
incorporated herein by reference in their entirety. Additional polypeptide linkers are
known in the art and described herein.

In some embodiments, a C5-binding polypeptide described herein can be a
fusion protein. The fusion protein can comprise one or more C5-binding segments
(e.g., C5-binding segments depicted in SEQ ID NO:2) and one or more segments that
are heterologous to the C5-binding segment(s). The heterologous sequence can be,
e.g., an antigenic tag (e.g., FLAG, polyhistidine, hemagglutinin (HA), glutathione-S-
transferase (GST), or maltose-binding protein (MBP)). Heterologous sequences can
also be proteins useful as diagnostic or detectable markers, for example, luciferase,
green fluorescent protein (GFP), or chloramphenicol acetyl transferase (CAT). For
example, the fusion protein can comprise a first segment comprising amino acids 1-
107 of SEQ ID NO:2 (inclusive of glutamine 38) and a second segment comprising
amino acids 125-246 of SEQ ID NO:2, wherein (i) the first and second segments are
connected by a heterologous amino acid sequence, ¢.g., a heterologous linker amino
acid sequence and/or (ii) the protein contains one or both of an amino-terminal and/or
carboxy-terminal heterologous segment, e.g., a carboxy-terminal antigenic tag, an
amino-terminal heterologous sequence encoding a detectable polypeptide, or any of
the heterologous sequences described herein. In some embodiments, the heterologous
sequence can be a targeting moiety that targets the C5-binding segment to a cell,
tissue, or microenvironment of interest. In some embodiments, the targeting moiety is
a soluble form of a human complement receptor (e.g., human complement receptor 2)
or an antibody (e.g., a single chain antibody) that binds to C3b or C3d. In some
embodiments, the targeting moiety is an antibody that binds to a tissue-specific
antigen such as a kidney-specific antigen.

In another aspect, the disclosure features a construct comprising a C5-binding
polypeptide described herein and a targeting moiety. The targeting moiety can be one
that targets the C5-binding polypeptide to a site of complement activation such as, but
not limited to, red blood cells (e.g., RBCs of patients afflicted with a hemolytic
disease such as PNH), vasculature of a transplanted organ, an articulated joint, the

lungs, or the eyes. In some embodiments, the targeting moiety is a soluble form of a
9
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In another aspect, the disclosure features: (i) a nucleic acid that encodes any of
the C5-binding polypeptides described herein (e.g., variants, deletion variants,
30  fragments, constructs, bispecific antibodies, or fusion proteins comprising amino acid
sequences depicted in SEQ ID NO:2); (ii) a vector containing the nucleic acid; (iii) a
cell comprising the nucleic acid or the vector; and (iv) methods for producing a

polypeptide (e.g., any of the C5-binding polypeptides described herein) using the cell.

The nucleic acid can contain, or consist of, the nucleotide sequence depicted in SEQ
10
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exprebsi of bt eal sadte@fibe St Tl B PBfnadhf BEMPuPBRME S F bl e o an

‘expressi gy Sl@ﬁlfg%L "beReenvaRLo30 ﬁn%ﬂnpﬁndl m@@ﬁ{gﬁh]@dbdtx%@l dvdat YEhQITEL of the
cell or can be maintained within the cell as an episonme. The cell can be,

e.g., a prwkd peime; kasvpengrbont Hrgyoand l%mg/mlrhleetwg@u aboghShmg/mLg.  a
bact er i al a&FH’ g/rﬂt‘,”&%'etv& %hlaPS mg/?nLy%?d%o r+12)v Iﬁﬁoﬂtn“%ﬁﬂ%})dﬁfenk or a
manmal i an " ce .g., a nouse C Anst er

cel |, a cdic podlpeptide it Pekagntdelte soihltg)(h&ult geAtdr thaa (sﬂwlmt brequapioyleel I, a
horse cel | or a non-human primate ce nbodi nrents, the ceII is

a human ck§- SEpeshaR aé#tﬁ‘é"dPﬁ%‘H{akto tlhé%éﬁ’llﬁ é5’t1r6a|11§’f](§r hec0relidtortal i zed.

In sofg eppodi BRIy fz@%@% 133233?;4”‘3‘53/360@47'38 19&1078} *@%%044 R§ oduci ng
t he pol ypepti de (of f’usion y epti'de) "includes’ cul tlri’n

af or enent #HeEd48.e19, SUrtdeb?2, cfdnd41 tiSQﬁS Bub 8,9, 60.fedr 623, é$5ﬁ5066(ﬂ7 bhe

ncl bao. i Gk 7hg % R Bol b e 7 Muti . B YoBptitas ok iR kel | or

from the gedjzumyigs, %“97“98@9\/\@@0 q@h f Ledos, 104y RIS, thb?rl(ﬁﬁsﬁ’@@l,lot he
di scl osure features a céll lysat’e containi'ng any of the CS’binding

pol ypept i di2® 1d8std0, beevendse) mg/rfﬂqelﬂ M@n@aimb@ts Jphepelypeptide asmproednk s
expre in t%h @ﬁ gt t| det gOI n gg gs ect, the disclosure features a
phar eu ar° ﬂ% R lﬂflé?if MF Bt he CS-bindi ng pol ypepti des
descri bed her elmy@radotﬁerpiwédm@sutsbra)@hrlesprcwi@@mtra@th@d ®¢GhifbRAL thei | uent,
and/or carrier. I n anot her asPect the disclosure features a stabl e,

| yophi | i zE&dmesameticenival exmementagdian( Sas Thamectndineudesgoperyrept i des
descri be%f&ﬁ%eéa]l ’sar%ﬂ o N0 %S f?f?e°€§%1nd%?éd¢]o§yﬁégﬁ8és°c§e‘dé&edﬁ% Ul G5, Kt

cont ai ni ng conp03|t|on UedUs soluti on conpr|5|ng a
phar naceuamcarhtleﬁeat@mptlﬁ}hbﬁ tlexfotrpatésit of tdinhuzﬂrcbmp&mwnoandf@r@ﬁm thevher ei n t he
solution is for use in_recaonstituting the |yophilized corrpuzll tion for

subse%ﬁ:enbl%%%ﬁféﬁ@lpcTaaf%érh%@m&wldﬁent@eéaﬁ RPN FFOUBERESt ed of
having, ogfraive s ntif fod@YEIPHH Bnind SRIPALEIR [or @39 86 ffgd 285 9", 98T -

22,23, 24, 25, 26, 27, 28, 29, 30, 31, 32, 33, 34, 35, 36, 37, 38, 39, 40, 45, 50, 55, 60,
65, 70, 75, 80, 85, 90, 95, or 99) %. In some embodiments, the C5-binding
polypeptide can be used in an amount that is effective to completely inhibit formation

25  of the terminal complement (and/or C5a). The biological sample can be a blood
sample, a serum sample, or a plasma sample. The biological sample can be one
obtained from a subject (e.g., a human) having, suspected of having, or at risk for
developing, a complement-associated disorder. In some embodiments, the method
can include obtaining a biological sample from the subject.

30 In another aspect, the disclosure features a method for treating a complement-
associated disorder, which method includes administering to a subject in need thereof
any of the C5-binding polypeptides described herein in an amount effective to treat a
complement-associated disorder in the subject. The C5-binding polypeptide can be

administered to the subject in an amount and/or with a frequency effective to inhibit
12



30l n anot her aspect, the disclosure features a pharnmaceutical solution
contai ning any of the CS-binding pol ypeptides descri bed herein, wherein the
pol ypept iweo 20/q@usd3ent (or fornulated) in the solution aCTASc@n®snds ati on
of between about 10 ng/nL to 100 ng/nL (e.g., between about 9 ng/nL and 90

ng/ mL; bet ween about / mL .and 50 nL; between ab and 50

mg/ nL; bet ﬁulasmserf%n"?@marﬂoaﬁf g EPIRJFRENT (st Qi CEATR H&?‘)ﬁg/m and
110 ng/ e %eiménzzi@quﬁs b8, 2?74/2%1—2%@ 49@2@! il 353%“@73@83?9)% 29 mg/nL and
100 ny/ mL; ‘bet ween about /L and’ 80 ng/ ni; between about 25 ng/ L and

100 nyg/ nL50,56t 6Rerd, 2ot SQBSSnﬁ(b A3, an%f))t% hiysamhg erbbedaments atho (5-ading/ nl. and

50 [ mL; b 5 d et t 30 / mL d
200 o PSR 0 Bt R e n . ARStE SndPr i s SRS B 8yt and
100 g Ml corfeMBEihhARORdkm b tHd-tefiifha L& BBkt (al/ oS Y @ sahout 20 nog/ nlL

and 50 ng/ nL I'n sone enbodi nents, the pol ypeptide is present in the
sol ution é@bg¢é§ﬂ§ﬂhﬁﬁ§ﬂmp@mgﬁpbmémgﬁC@ﬂbéqdﬁmﬂﬁ@ﬁdﬂwﬂ@éu@edﬂg@éater t han,

at |east, 1%261?1%{8 or R)v%'h a]‘%%u%ﬁc& e}fe;ctlﬁ% to Ijeéuce]s@ ZOm%]t%met]ftt ehctlg(%% Igl:]flb 22, 10

120, 130, or even 1 eptlde IS
present 1&ibjedt ea EotLthhioR 1636 tlanmnqmwam (d)g‘l le:és tabou9, 4@047@/60115 44 I n
yet anot her aspect, the disclosure provides a thod for |nh|b|t|ng t he

for mat i on4df42% &F0hap. %%I%ﬁt Yahdh s 3 65X 3‘??@ AetReddi M Pddds 2bont act i ng
a bi o}pgi §@'19S@m'7elgev%1;é1mé 95 | tlh??]@”g:g?vflﬂ'sn Pal ¥ Fb% fﬁ%lgx‘?é%?' bed

herei n i n an anount ctivé toin ofnat term na
conplenenbmapbﬁmntﬁﬁanynlkhngﬁmbahﬂﬂ@wthmﬁdﬁglepa&h&ﬂ@Sﬂnmndlng

pol ypeptid used. in an anpu is effective to inhibit formation
Dr Y o it e BT e OB TRt 20 (.. 21 25 53, 24, 35,
26, 27, 28, 291 e dhboddRentSdf aré%l@ftﬁéme%dsagscn%gdhgf&n ﬂl@ 45 50, 55 60,
65, 70, 75, 80 85, 90, 95, or ) % In sone enbodiments, the CS-binding

pol ypept i demplamehleasse@ated disaricnpamuint an Hgnatise ecbmekemeuépattb%f@zonpl et ely

i nhi bit formt .25. 0 t.erm na co I nent and/,

bi o ol carBaHseiB et B R a8 SRl Thg asrmm

sanpl e. TB&mpleleATissddiats @ARbRICE 8dh tbeeecgnq)aﬁmyahmﬁ)cfuﬁ»ﬁunh@msglbbﬁﬁha( e.g., a
human) havi ng, suspected of having, or at risk for developing, a

conpl enenttyassblranaliidc wiesdr @droma tyverd hempbdic meaiis syrdiemgetdiodlatsdn i ncl ude

obt ai ni ng %Fﬁlaf!i %{é&%‘!l%l%%%l%iefcﬁ8$} Qﬁﬂﬁ&l&l Ffhitis 30&0 rﬂq&%&%rsso% at?&f: t, the

di scl osur e conpl e assocl a

di sor der, pwhicnbryne@hbinidni mcﬂdndese@dﬂmmnsﬁjefy, tgoinbotic hudrhlesdytdpeniseed t her eof
any of t he CS—blndlngzgolypepildes descri bed herei.n in an amount effective
to treht BUPHHpPERERTIASLHUM BEMWIQPHEt drpscrdraoifpeses. aeTAEaieS- bi ndi ng

pol ypepti gg @QPdéﬁ%mé}Q{’%ﬂ“ ﬁérﬁé&@u& Rotd1 MG SPRICEFhmUA ARATRUBLdaRH A W th a

frequency e ective to I'n It 12 1In the subject’s serumtormation of
term nal bolhpharentent &nal/loss, G8lte)le fmjeragis, Itﬂmﬁtat@@ra(ueugury, Dastixdia 23, 24, 25,
26, 27, 28, 29, 130’ 131,.@@ 33, 34, 35, n‘ﬁ 40, 45, 50, 55, 60,
65 70, 78favBptoldatelyghingiscass @@)at%lyqsm QﬁaeVeé ﬁfiﬁ‘??@kﬁ@m}%é C5- bi ndi ng
pol ypepti ﬁﬁrr&éﬁsb@F@ﬂmaBét§§ ?s&qiasisnpé}ﬁplﬁg&u ﬂﬁtoﬁﬂﬂﬁf?é héehslpn@aﬁe&xﬁg,uency

effective to SConp etely in formation of the term hal conpl enent
(and/ Y CBigpathia thyomboaytitrediomnpes, Goedpaguts syddwgwpmuiﬁpfemlmdéorcan be

o 1 oducorcarbre SRERERE abfel P pTRIRoERCH Bt CuRu PO Vet 1871 e
than or egstedhobghobiBid §n@romd, @sdadyh@Rerddmpldncrd-gssodfitedddisordd deddtibed
herein or known in the art of medicine. The graft rejection can be, e.g., kidney graft
rejection, bone marrow graft rejection, skin graft rejection, heart graft rejection, lung
30  graft rejection, or liver graft rejection. The pulmonary condition can be, ¢.g., asthma,
bronchitis, a chronic obstructive pulmonary disease (COPD), interstitial lung diseases,
lung malignancies, a-1 anti-trypsin deficiency, emphysema, bronchiectasis,

bronchiolitis obliterans, sarcoidosis, pulmonary fibrosis, or a collagen vascular
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conpl enent activity in serumfroma healthy patient (e.g., a patient that
is not afflicted with a conpl enent -associ ated di sorder). In sone
enbodi mrerwe 20f2/@mp3of the met hods descri bed herein, thePCT/US2011/054143
conpl enent - associ at ed di sorder can be an alternative conpl enment pat hway-
15associ ated di sorder or a classical conplenent pathway associ ated
disorder.dwﬂ%bﬁonp!enent-assoc!ated di sorder can be, e.g., paroxysnal
noct urnal hemog| QR Nihbimahy BF 4RImOBSRI debdrfbeH heRiE By iFRde Iy Pi cal
henol ytic urem c syndrone, age-related macul ar degeneration, graft

rej ect i onadminentierad oitdvendulstyi to itlss suyject nipl seme embed soaitaofgtic puethedsar y
condition, ischem a-reperfusion .injur thropboti c r onmbocyt.openi ¢ 20
urpur . BeBRo R GR PabHEr fhdh Bt M el o M REY R BEse,
age-r ef at gglboBEGIhBO ARIABBOM dRBrbSIIRALIANBOPSIyp &Rk id KBBinisRREEIo-themune
vasculitis, epidermolysis bullosa, recurrent fetal |oss, nuItL%Ie

scl er osi ssubi¢chGranbautdneaininicaiion yin sepgsnthodincngy efithe meghsidd dessgibed i ni n

di sease, itis, . di Se,. i ' iditis, type
i abe: o, S IR BB R s AN AR Rk APl I 0511 & opit i
t hr onbocyim@eionh C psonsiEabodtments a$ thermethydydicodihed Mdtdin, ftacgd lypapitide is

neur opat hy, neuronyelitis optica, antiphospholipid syndrone, catastrophic
ant i phos ph@imnmtﬁe%@ﬁ SwRicct v arRf T Hatred SheABHI RSN ot editignd or der
descr jped ol adiARYR:ali (the Ofc, IRYitNRed iSIE It jgction can
be, e.(g. : rﬁ?égﬁdeyoﬁr %&; \r{%]aégltllkd% f?)boeng}ter’nar r ol\scvhg?ea(tifjtg r’ergelgé;lltug%s,% skin graft
r ej ect i onsutheay are gesfibed b¢remt andrknoiva g theGgt: o ekapgelet ineomeor | i ver graft
rejection. Th ul manar onditipn can ,_€e.qg. sthma, bronchitis, a
Chr oni ¢ oBRPraERRreTAaY Hoary b Besa ey, i BREREP PR 4! seaces,
l'ung mal i goaMGInBSerc@tolthdRld by WaPSF B ndRisbelAR6h (REBBMSEMA, bronchi ectasi s,
bronchiolitis obliterans,” sarcoidosis, pulnonary fibrosis, or a collagen
vascul ar  di sohdgeme embodiments shermethwido desesihedhatintdar inpbydecdmiissung bed

her ei t he pol ypeptide is admnistered. intravenously to the subject. In
Some ol ereareitige BrRedLagsd: bk WS 1 e ReopaPypBstiont s

adm ni st efRehpetid ARntsWad He @limiMigeRd b Reter ad Sepapp@thorpbat diipositiehs t he

met hods descri bed herein, the polypeptide is adnm nistered to the subject by
subcut ane6U@nd thrapeytisrrompasisensanebbivammaidso siclydebatist(hems onewes Ched

herein, t I j. i 1 Ni I 1. I: y of
intraartigﬁ@%&I%%ﬁ%@?%%ﬁ?aﬁﬁﬂgkgg%éﬁ gg@%ﬁ%ﬁgﬁglgghgg%%?%d%@ descri bed
herein, t hﬁ}i’@@ia}y pepipedec f@enacbm' v a&irﬁﬁ'ﬁtﬁr%dc})ridieo,ﬁabj:&ﬁdnﬂbyomﬁ?er f)f |
intravitreal or intraocular injection. Additional 10routes of .| gca

admi n?&t r & m@ﬂﬁtr(aa%f)? &ﬁ&%md@%,o}yaﬁp%ﬁ i‘elpddiiany agent angy Corhindiggigs of a
subj ect) r i | : r N sonme
cbodi menf e B e op e R e g R S\ Ao R g Blczcht”

pol ypept i eed pappdpeidadm b sinemesttrédudinedidieecnbneitands of raatdsr dihsscl eral pat ch
(see below),..In sone enbodi nents, the t hods .descri.bed, herein, can include
S i ot QMO DRGSR et O B AT TOHoR GG Er8 GhiE v oI e Bubj ect
The one ops FRAEuRA b RERIng R BFARRIJ LoYRBhentCAb PR AGRdALST er ed toget her
as separate therapeutic conpositions or one therapeutic conposition can be
formi2at ed to Imsdmeembastiments pf themectbedsrdsseribed hbtendithapsubisicysapt | des and

(ii) one or_nore,additional. therapeut.ic.agents. An additional therapeutic
bent _cant BB G B RS B S P B, TR PR Bk Eh
admi ni st r aifirraffethie. CS- bi ndi ng pol ypepti de. An additional agent and a

CS- bi ndi ng polﬁpeptide can be adm ni stered using the sane delivery nmethod
or route or th& ¥Rjenetheimspecsl hipdpelogerc deiunsea o gate cappdsing pmgeidhe f er ent

t hod . i1 i . th
o o SCUBHIE TR I RGL e OEDRIAR. LBV TRl f oo

descri bed
prevedd i nfctarotayvns awsny cassocivateady di sod-devalen?§lconjmgaeed enhodi ment s of the
nmet hods descri bed h r%jn, t he subj ect Ls 3

polypeptide. The heterologous moicty can be a detectable label such as, e.g., an

enzymatic label, a radioactive label, a fluorescent label, or a luminescent label. The

heterologous moiety can be, ¢.g., a first member of a specific binding pair. For
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manmal . I n sone enbodi nents, the subject is a human. The subject can be,
e.g., an infant or a fenale. In yet another aspect, the disclosure
f eat ur es wocoryuggse conpri sing any of the CS-binding peCypspaiiges43
descri bed herein conj ugat ed to a heterol ogous noiety. The 30 het er ol ogous
noi ety can be cova or non-coval ent.ly con ated to. the eptlde
The het er Sfth ik g@&ﬁﬂ)&é@%%‘?ﬁ‘e@t)%sgepta{% 0. O hanos f ko tg

enzymati Cg idin@ radioactive |abel, a fluorescent |abel, or a Iunlnescent
| abel . The het er ol ogous noi ety can be, e.g., a first rnsrrber of a specific
bi ndi ng pair. I-'IDEIIIIOﬂE)KaSHﬁICE the declorefeatuogousctirod é@rytre@ang beprigiotting 2
streptavidin,, or an an biotin.or str avi In an ther aspect,
the di ool enpeReaiRsPaRed BuBiondh foaiepalid £5 BT Byiside AT

conpl esreNnbroAsHiAs, AdheshiP UbTRIEVY pEafddhlyl RasUCIDRD), ideistiftatiudd dikdageh, t 0,
asthma, 5bronchitis, a chronic obstructive pul nonary di sease (COPD),

interstitiulg maltggaml@easb@ltl-tmpﬁgn deli digneainanply sema, bramdhiicctasispsi n - def i ci ency,
enphysena asi s nchiolitis litera ar coi dosi s, pul nonary
Frbr ot o iRt Ri PG RS st Op s rionbdufBromenile rbEHT Rt

adm ni st efisp@lct. 0TI SHPLELIncRIAE a@hiniREEOh at 18] eI Jrdhdie oPHeMPRPL | des

descri bed herein in an anount effective to treat or prevent the 10

condi t i onbintting nehepeptidessicecrsd ivedn mgﬁn;%mwépﬁfmég te Eeatioe preveg. the
adm ni(§ ter gn%lt%r# O{hhe o%elrjg?rﬂ{org ehalihd onﬁg Bglgf)]&ﬁldgy!s x5 %Ei #}1 %te 2 n%%” Ing

manlfesta ion o0 nonary ¢ or a n of the
pul nonar y tocnsitdstation oﬂl& Iﬁlﬁtﬁoﬁry oo dtisS-doting mglfmaitmemhapﬂn@aﬁrybe

adnlnlstered e.g.,_intravenaqusl subcutaneously, or by way

i nt r apul neRkigo8r a%rryam&étﬁﬂ@ka F 8ulmeparpepadgionpdhe oesobmqafi ﬁér

15pol ypep I u RY of a
nebuI|zerBﬁgﬁ%ﬁﬁzﬁ%P&&%ﬁhgégg&gﬁkgg% %s?@?ﬁgkgag m$9ﬁ%§§%‘ g&%ﬁing

poIypeptlde§oﬁHEm@denmsﬁdmﬁmnndkmemwmmcﬂhennmpﬁﬁmﬁﬂCSbmmh@pne (e.g., one,
eful for treating or

t wo, ree, four, or f| nore), addition ent s
preveht i nBOXPEIST eArehft delissmseinged duRsn Hohea Je&f pagpt aelal IZ%%| iorating a
synpt om t hghRef I sof&rfodiRass, tf?@@nez&arﬂ&'etdmﬁhmé%mpeﬁ@db a

corticosteroid such as, but not limted to, dexamethasone. CIher addltlonal
t her apeut rdmangseercd lnscmnylabtlgn fath atikestanelfe.ghenergwhoiscedsicrdrtfiod oher ei n ar e
known in the.art. an east .one addit.ional active

agent can"B55Z4HION a@?%ta uﬁ%f{“ ﬁoéﬁe%ﬂg&r pr%Vrenﬁl%% GRS -dippyiated

admi ni st r?ﬁl‘nﬁiﬂa@ffdlﬁcf}@etqe% qmeﬁafaﬁng@s?mgwnnﬂle&@hypwm hdest oddhre at | east one
addi ti onal agent and one 25 or noré CS-binding pol Ypeptl des can be
1

admi n?%teﬁ@btlwl%\@tﬁﬁh’ee ded-i acorycastereid quely asy buftnot limdted éxanpl e, an
addi ti onahe e'tha?or?egﬁg&aﬁﬁhglt ngrﬁthg% gﬁtﬂgag%ﬁ 3%%%9% gugmltﬁ%h&%%ggit ered by

nebul i zer. n Sofe e ent an i'ng polypepti are
adm ni st ededribyd hhrélheuremovmamhb@lsm @nd s ddresherbar Toxsanizhs,ona ad&tibhaidi ng

pol ypepti de, can be adm ni stered_ by infusion and an additional active agent
30can be agicresiterngepympatience b@ﬁyore Rfca AbEcHTgRibertth admpnigiasien e ur e

S B S D DI A GBI DD 0
of ha¥%} ngoer moreatS-birslingofol Yieepatiapian e admaostptedbgribe same delivery method or

route. For example, an additional active agent and a C5-binding polypeptide can be

administered by nebulizer. In some embodiments, an agent and C5-binding

polypeptide are administered by different methods or routes. For example, a C5-

binding polypeptide can be administered by infusion and an additional active agent

30  can be administered by nebulizer.
In another aspect, the disclosure features a therapeutic kit containing one or

more C5-binding polypeptides and means for intrapulmonary administration to a

subject having, suspected of having, or at risk of developing, a complement-
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associ ated pul nronary di sorder. The nebulizer can be, e.g., a jet air

nebul i zer, an ultrasonic nebulizer, a vibrating nesh nebulizer, or a

shockwavewoebuli4zs9s. The i nhal er can be, e.g., a netereaciaseoliobaker
(e.g., a pressurized netered dose inhaler). The conposition can al so

optionally caontgin instryctions for how to adm nister. the 5CS-binding
bl ypept | BSPSCHFulmanE] d6raSpragtbu ek cap 66 e e BIGUBHT. A o

addi ti onal, ;B¢ iV ReRGSAL & vf&étiﬂgsrﬁeéh%el%ﬁile@,rﬁriarb@loél{wéJe%Bﬁlwr.aThe
conpl ement - associ at ed di sorder in a subject. I'n anot her aspect, the

di scl osur ehisatar bs ca..menttogdfdose inhekt (g, apesmpizedresterabdase iidtadat). di sor der
of the eye,such as, but not limted to,.wet and/.or, dr MD.. The 10 et hod
"ncl udes. dbnrimReeoheBondaB bEonsh i Ehe B MtTbERFeassoct at ed
di sorder ob-Bild@ngyslypefadelt) RFh AbjRe! YRER! calealsearideede BEMBEN 1N an anmount
and with a frequency to treat the disorder. The CS-binding pol y(i)eptl de can
be admi ni sddtienh! pgfive@eriy Bgratse IbprovenRiingfor itise izt eraplement-assecaated r eal

adm ni strat | | enbodi nents, the CS-binding pol ypeptide can be

adm ni sterafesél%tg%%ll%%ﬁ%?e;@(e.g., 15formul ated as an eye drop or as part of a
soaki ng, hydr ati agtherasiicot, titd disnsdungfeatiréstd methbd foramatiag b coapRaght-or by way
of a transscleral patch. In sone enbodi nents, the CS-binding polypeptide

.p 2Nt
can be adAssArigtcd disarder of thsjcypstsha. Dkt Brice to. st andierdmy 2R thser apeut i ¢
agentsgyfo i Q]{thla - L & 5Qr 1 For
exanpl e, gle%@%g?ﬂg%r? gdd%lo yplgf)?fgda eﬁ%iés%g ?ﬁggd ﬂfcllatrﬁ%i ‘%ﬁ{g éﬁﬁ%nté Qgs (rén%geldst ered with
a 20 VEGFdisahlicbof the ey@a §5;biadingpolggemidstdesanibied WEEGH anini dowayit sndclitias

bevaci zumah, rani bi zu , .pegapt.ani odium or verteporfin (see below)).
ne descr | baaadh Gt et SHECE HERS BRARE T PhrY o tradep e ©

adm ni st edyBlect Hew SROBInrhO®arRE iftfavitfoal Mmidfkdfiot. "G AR or more _
addi tional therapéutic agents. Percent (% am no acid sequence identity is
defi ned asmbbdimsaiscént(@gending pebmepiadcaends admimstezddomedlly (sequence that are
identical .to the am no acids in r.ef erenc equenc after. aligning the
sequehtes it Aot AEPrEih boft o GUGRETy IRRHE Hios S b Bl A
percent sefuen@e: [eAREL drity. wdy 6fONREBRECIERN padth. AaSeme @Mmbdeingintl, fenTs-per cent
sequence identity can be achieved in various ways that are within the skill
in the arbindingrpolypspdreean hesidagnipighid ia conjapetianabitieoraergueisraddigieaar e such
as 30 BL ] - r i T tware. For
consi st eﬁ?l},rapt% {%@S%%eégsl @tﬁ%ﬁgﬁ%g}‘éﬁ%@g@ﬁ%@ﬂ (gg%réé\?\nﬁgl p b ?@Fy avai |l abl e
fromthe Bampgaa CLeiidarg milyRipateddsoabaplyertinfcan batdminiftédeSjith aAppr opri at e
parangters for. measuring alignnent,  including any algorithns needed to

achi et® nkGHaInhBitPh e nn Bagontshant-YHGH aHbedY sfchiasdekaidi®es bei ng
conpar ed V; ] : g€
O e S L T A T

meani ng abeloontier(ybndugmpstypoptideycanrbe admimstdiedar thesskimk ltimay ptibietoaot  t o

5whi ch t hi dFscI osure \%ﬁrt.ai %r)\s I n case of conflict, the present docunent,
i ncl udi ng®dRHnPRS Greoregdfitioplihergpeutis geids r ed met hods and nmaterials are

described bel opercahitQuaiind Bl 9stficARM dBRI S d’éfﬁle§hm1ﬂe%rc@ﬁta$89fya| ent to
t hose described herein can also be used in the practice or testing of the

pr esedt | yadinooicatsan awendidate sequdnesothpiost tdeonenl tonhie apuind #@dg ingns, pat ent
applicatiog atents d other references ,10nmenti oned hgrein ar

| hoor por alguBy FaraRErlst perig ity Segiterr i mttodloing k. 1Fickktiels Rung
advant agesciiévctthe makRaen oSGk Qsc€idetiy. ,AlN@hathripafpobésast i ng or
preventi ng a conpl enent - associ ated disorder, will be apparent fromthe
f ol | owi ngdefeswiningtrcEIeNt soqECIOR AdgtiBscandigchchicyed IHeriepaaEs thatargmwidn

Descriptigp &fi fltfe gt,af‘é@ M8fince, using publicly available computer software such as
30 BLAST, BLAST-2, ALIGN, ALIGN-2, or Megalign (DNASTAR) software. For
consistency, the disclosure utilizes the BLAST software publicly available from the
National Center of Biotechnology Information (U.S.). Appropriate parameters for

measuring alignment, including any algorithms needed to achieve maximal alignment
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Fig. 1 is a line graph depicting the concentration-dependent inhibition of
chi cken erythrocyte henolysis by two single chain antibodi es: pexelizunab
(filled 280dnexmamsd3) and R38Q substituted form of pexel ipelrskoiifosdikhed
squares). The Y-axis represents the apparent absorbance at 415 nmas a
measur e of hegnﬁfobin rglease. The X-axis repre eg{s t he concentration

(i lg/nt) srerdaciilldpgthohhe sequences heipg comparec,can hedefrmgiedhygimePitng t he
concent r alj.gdgdependent inhibition of chicken erythrocyte henolysis by the
R38Q substituted form of pexelizumab. The 25 source of the R38Q substituted
anti body used Unlashethewpes deferet], albschi(i¢dl aRB sariflsseinansed hanetni lrody from a
50 ng/nL golution (filled dianmonds); (i) R3 ubst | tut anti body froma
70 o/ e 28iie Sk G BEEhogd t oSOl RsBER kU bt @Bttt body ' om
a 1.9 39/ ghichahMdiRbshfe gektethst i argbesonflidthtie PrashisdoceReRS BRLEitdhe appar ent
absorbance at 415 nm as a neasure of heaniobin rel ease. 30 The X-axis

r epr esent gefitidonsonelbpentend Brefgrrqdgnethydsofndanatpridn atctsisasyibed belos, | ed

Descripti T j r i .t i to

conp! ement sy i U B AR bR oER AL AEB RS il et 8

pol ypept i digs be Tkl ipohey/pepidede scstiag obthe psadntlyndisdosdmeahydsainddi agnosti ¢ and
t herapeutic applications such as nethods for treating or preventing

conpl emenfQERAHINAt Adl RHLESHIERDS sDateNk RPRIiGat OB DA | WAREACTEENB | i i ti ng,
exenmpl@ry Rk (8L Sre iR i i ] wphar maceuti ca
conpogftig%sléﬁﬁn%5?§U?ét#%h§?&g% r%%?ﬁ%§s<$%?%ﬁéf g any of the foregoing
are el aborated on below and are exenplified in the working Exanples. 10
Conposi tions The co sitions. described herein contain.one or nore
compl enent - conPUE TS BRI AEC B0 0 EE R SoTRE B § PRI S conpr | Se
singl e chabgtiryYrippQh&Sy & BhpRRRAI-Ads6@htY dRbRR:, WAL G apfdlent@RsRitRdi Nng

pol ypepti des can have an 15am no acid sequence that includes, or consists
of , the f&lloowhgdessepticendhe: examples, and from the claims.

DI QUITQSPSSL SASVGDRVTI TCGASENI YGAL NVWQQKPGKAPKLLI YGATN
LADGVPSRFSGSGSGTDFTLTI SSLQPEDFATYYCONVLNTPLTFGQGTKVEI K

RT GEGGESCEEESCEEESQVAL VOSCABAM SRS GR ARG dndhDeN

QAWRQAPGQALEWMGEI LPGSGSTEYTENFKDRVTMIRDTSTSTVYMELSS 20
LRSEDTAVYYCARYFFGSSPNWYFDVWGEQGTLVTVSS (SEQ | D NO 2). As described in

detail in the i:ng 1 - I [ 13l ' havipg the am no
aci d sequence gg):ié?gé}ﬁ%(ﬁ%l%g%?lﬁﬁﬁ%@ C?géegm\%gﬁ gerﬂ%ﬂg%}??ﬂ%b@?nafe chain

an}3 i body plgxledni drwhiaﬁh lyterhe\twtulyaﬁns( lb3l‘1®vca$higgleichﬁn(ai%)ébdilﬁesppﬁieﬂiizmﬁa‘t?&mas bee][]
substjtuted with a glutam ne . The R38Q substjtution _confers significant
physi tb- 9BEReds)cad §@a%‘ﬂ3§&8t§g%f%“@ ﬁﬁp%lmgﬁ%b é‘%keﬂﬁﬁwe%)-nghaéﬁ-ﬁg% e.g.,

i ncreased kb I l4ykl T i I ontains: an
ant 1 body [P Siia Sy PSR 5 s E B AR BB TD MO 12):

t wo am noTae Xdaxiofepanentsrherogtaiation (ig/ghy of bmhrantbest ant regi on (am no
acids 108 and 109);. a flexible peptide linker (am no acids,. 110-124 of SEQ
ID NO. 2); and dngahisiadameranbedepictingithe cpaesnimtiendspensanizphipifians aci ds

125-246 ofy;igkQ érRhlr\@y?e) hemolysis by the R38Q substituted form of pexelizumab. The
25  source of the R38Q substituted antibody used in the experiment was: (i) R38Q

substituted antibody from a 50 mg/mL solution (filled diamonds); (ii) R38Q
substituted antibody from a 10 mg/mL solution (filled squares); or (iii) R38Q
substituted antibody from a 1.9 mg/mL solution (filled triangles). The Y-axis
represents the apparent absorbance at 415 nm as a measure of hemoglobin release.

30  The X-axis represents the concentration (ug/mL) of each antibody.
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In sonme enbodi nents, a CS-binding polypeptide conprises an am no acid
sequence that is greater than at least 50 (e.g., greater than or equal to
51, 52, 5802w/ 04893 56, 57, 58, 59, 60, 61, 62, 63, 64, PED/USGE,1/06/43 68, 69,
70, 71, 72, 73, 74, 75, 76, 77,

Detailed Description

The disclosure features polypeptides that bind to complement component C5

as well as nucleic acids that encode the polypeptides. The polypeptides can be used in
5  avariety of diagnostic and therapeutic applications such as methods for treating or

preventing complement-associated disorders. While in no way intended to be
limiting, exemplary polypeptides, nucleic acids, conjugates, pharmaceutical
compositions and formulations, and methods for using any of the foregoing are
claborated on below and are exemplified in the working Examples.

10
Compositions

The compositions described herein contain one or more complement
component C5-binding polypeptides. The polypeptides comprise single chain
antibodies that specifically bind to C5. The C5-binding polypeptides can have an

15 amino acid sequence that includes, or consists of, the following sequence:
DIQMTQSPSSLSASVGDRVTITCGASENIYGALNWYQQKPGKAPKLLIYGATN
LADGVPSRFSGSGSGTDFTLTISSLQPEDFATYYCQNVLNTPLTFGQGTKVEIK
RTGGGGSGGGGSGGGGSQVQLVQSGAEVKKPGASVKVSCKASGYIFSNYWI
QWVRQAPGQGLEWMGEILPGSGSTEYTENFKDRVTMTRDTSTSTVYMELSS

20 LRSEDTAVYYCARYFFGSSPNWYFDVWGQGTLVTVSS (SEQ ID NO:2).

As described in detail in the working examples, the single chain antibody
having the amino acid sequence depicted in SEQ ID NO:2 is a variant of the single
chain antibody pexelizumab in which the arginine (R) at position 38 has been
substituted with a glutamine (Q). The R38Q substitution confers significant physico-

25  chemical advantages to the variant antibody including, e.g., increased solubility in
aqueous solution. The variant antibody contains: an antibody light chain variable
region (amino acids 1-107 of SEQ ID NO:2); two amino acids of an immunoglobulin
light chain constant region (amino acids 108 and 109); a flexible peptide linker
(amino acids 110-124 of SEQ ID NO:2); and an antibody heavy chain variable region

30  (amino acids 125-246 of SEQ ID NO:2).

In some embodiments, a C5-binding polypeptide comprises an amino acid
sequence that is greater than at least 50 (e.g., greater than or equal to 51, 52, 53, 54,
55, 56, 57, 58, 59, 60, 61, 62, 63, 64, 65, 66, 67, 68, 69, 70,71, 72,73, 74, 75, 76, 77,
78,79, 80, 81, 82, 83, 84, 85, 86, 87, 88, 89, 90, 91, 92, 93, 94, 95, 96, 97, 98, or 99)
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78, 79,
97, 98,

10

15

20

25

30

80, 81, 82, 83, 84, 85, 86, 87, 88, 89, 90, 91, 92, 93, 94, 95,
or 99)
WO 2012/044893 PCT/US2011/054143

% identical to the amino acid sequence depicted in SEQ ID NO:2. The amino acid
sequence contains the glutamine at position 38 of SEQ ID NO:2. In some
embodiments, the polypeptide comprises an amino acid sequence that is greater than
at least 50% identical to the amino acid sequence depicted in SEQ ID NO:2, wherein
the polypeptide comprises a first amino acid segment that is identical to amino acids
1-107 of SEQ ID NO:2 and a second segment that is identical to amino acids 125-246
of SEQ ID NO:2.

In some embodiments, a C5-binding polypeptide described herein is a variant
polypeptide comprising the amino acid sequence depicted in SEQ ID NO:2, but with
not more than 30 (e.g., 29, 28, 27, 26, 25, 24, 23, 22, 21, 20, 19, 18, 17, 16, 15, 14, 13,
12,11,10,9,8,7,6,5,4,3,2,or 1) amino acid substitutions. The substitutions can
be conservative or non-conservative. However, the polypeptide must contain the
glutamine at position 38 of SEQ ID NO:2. In some embodiments, the polypeptide
contains no substitutions in amino acids 1-107 of SEQ ID NO:2 and/or no
substitutions in amino acids 125-246 of SEQ ID NO:2.

In some embodiments, the C5-binding polypeptide comprises a fragment of a
polypeptide having at least 50% (see above) sequence identity with the amino acid
sequence depicted in SEQ ID NO:2 or a fragment of a variant polypeptide described
above. For example, a C5-binding polypeptide can include at least 20 (e.g., 22, 25,
27,30, 32, 35, 37,40, 42, 45, 47, 50, 52, 55, 57, 60, 62, 65, 67, 70, 72,75, 77, 80, 82,
85, 87,90, 92, 95,97, 100, 105, 110, 115, 120, 125, 130, 135, 140, 145, 150, 155,
160, 165, 170, 175, 180, 185, 190, 195, or 200 or more) consecutive amino acids
depicted in SEQ ID NO:2, wherein the amino acid sequence comprises the glutamine
at position 38 of SEQ ID NO:2. In some embodiments, the polypeptide comprises at
least 20, but fewer than 246 (e.g., 245, 244, 243, 242, 241, 240, 235, 230, 225, 220,
215, 210, 205, 200, 195, 190, 185, 180, 175, 170, 165, 160, 155, 150, 145, 140, 135,
130, 125, 120, 115, 110, 105, 100, 95, 90, or fewer) consecutive amino acids depicted
in SEQ ID NO:2, wherein the amino acid sequence comprises the glutamine at
position 38 of SEQ ID NO:2. All that is required of the fragment polypeptide is that it
binds to complement component C5.

In some embodiments, the C5-binding polypeptides are deletion variants,
which retain the glutamine at position 38 of SEQ ID NO:2. As described above,
deletion variants can lack, e.g., one, two, three, four, five, six, seven, eight, nine, ten,
11,12, 13, 14, 15, 16, 17, 18, 19, 20, 21, 22, 23, 24, 25, 30, 35, 40, 45, 50, 55, 60, 65,

19
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18 % identical to the am no acid sequence depicted in SEQ ID

NG 2. The am no acid sequence contains the glutam ne at position 38 of SEQ
| D NO 2. wo8me49abodi ments, the pol ypepti de conpri sesPam/semosHdds d
sequence that is greater than at Ieast 50% i dentical to the am no acid

sequence 98}))5?%8 98 orIrEn re smg armno ac1ds Beletlon variants can also lack one or
more segments of two or more (e.g., two, three, four, five, six, seven, eight, nine, ten,
11,12, 13, 14, 15, 16, 17, 18, 19, 20, 21, 22, 23, 24, 25, 30, 35, 40, 45, 50, 55, 60, 65,
70, 75, 80, or 90 or more) consecutive amino acids or non-contiguous single amino
5 acids. The deletion can occur at the carboxy-terminus and/or amino-terminus of the
polypeptide. In some embodiments, the deletion can be an internal deletion. For
example, a C5-binding deletion variant polypeptide can comprise a first segment
comprising amino acids 1-107 of SEQ ID NO:2 (inclusive of glutamine 38) and a
second segment comprising amino acids 125-246 of SEQ ID NO:2. The two amino
10 acid segments can be linked directly together or linked by an amino acid sequence
that is heterologous to the first and second segments. In some embodiments, the
heterologous amino acid sequence can be a polyglycine or polyserine linker moiety
described in, e.g., U.S. Patent Nos. 5,525,491 and 5,258,498, the disclosures of each
of which are incorporated herein by reference in their entirety. In some embodiments,
15  the heterologous amino acid sequence comprises, or consists of,
GGGGSGGGGSGGGGES (SEQ ID NO:3).
In some embodiments, a C5-binding polypeptide described herein can be a
fusion protein. The fusion protein can comprise one or more C5-binding segments
(e.g., segments of the amino acid sequence depicted in SEQ ID NO:2) and one or
20  more segments that are heterologous to the C5-binding segment(s). The heterologous
sequence can be, e.g., an antigenic tag (e.g., FLAG, polyhistidine, hemagglutinin
(HA), glutathione-S-transferase (GST), or maltose-binding protein (MBP)).
Heterologous sequences can also be proteins useful as diagnostic or detectable
markers, for example, luciferase, green fluorescent protein (GFP), or chloramphenicol
25  acetyl transferase (CAT). For example, the fusion protein can comprise a first
segment comprising amino acids 1-107 of SEQ ID NO:2 (inclusive of glutamine 38)
and a second segment comprising amino acids 125-246 of SEQ ID NO:2, wherein the
first and second segments are connected by a heterologous amino acid sequence. In
another example, the fusion protein can comprise a C5-binding segment comprising
30  amino acids 1-246 of SEQ ID NO:2 and an amino-terminal and/or carboxy-terminal
heterologous segment, ¢.g., a carboxy-terminal antigenic tag.
In some embodiments, the C5-binding polypeptides described herein can
comprise (e.g., as a fusion protein) or be joined with (e.g., chemically joined to) a

heterologous moiety that targets the polypeptides to a site of complement activation,
20



5t he pol ypeptide conprises a first amno acid segnment that is identical to
am no acids 1-107 of SEQ ID NGO 2 and a second segnent that is identical to

am no aciwe 202542898 of SEQ | D NO 2. I n sonme enbodiPeEusgy11454% bi ndi ng
pol ypepti de descri bed herein is a vari ant poI ypeptide corrpri si ng the am no
aci d sequence depjcted in. S DNOZ thl e.g.,

29, 28, 29-8-3% Susigce 9 red@@oﬁ% Is gerg., l’é’éb Chigin 21&5‘ gticn @thaﬁﬁn@s 12, 11,

10, 9, 8, (g, e@tra&plaﬁtedqgldr?ey) Qh a%ﬁcu@a[fbd‘ﬁ)uﬁ((ég ybst bt bdiRpswitd he
substitut | OnS can be conser Vat ive or non- Conser vative. However, the

pol ypept i deumastid @@mtaﬂ)mrtth@em (@rathawaatlaposi tion 38 of SEQ | DNO 2. In
sone enbodi nen e pol ont. no sub t|t Pps I n_am no acids
1-107 of SEQ |Eﬁ‘i‘\|8t5ﬂ§‘§ g PBS B %f%g ﬁ?ﬁ??l&%geﬁl St e D5 248 o
SEQ I By Noc@rn]f)lernent cdnﬁpoﬁ@ﬁmcsa ogh (Ent e huf@n CS-RoRd ml%nthw@mol £ed

conprises a fragnment of a e tide having at |east % (see above)
sequence Bmlﬂlthetqﬁpwtqdﬁ 4th® teafu spewafie bindaea @r i segicrllD NO 2 or a

fragment gf, ;@ P’e?efr t@%d% ROY ééBFeQ Igng e@g?&%@gge.gg%@gf ?rbﬁye%gg'é‘ﬁ g

CS- bi ndi ng poly can 2027, 30, 32,

35, 37, 461,ndfh% po‘ﬂﬁ)epﬁife arfal0y ccﬁﬂplel’fﬁm coihpohéht BZproGm) tiat is rélhtivéls,stabbs 77, 80,
82, 85, 87, 90, 92, 95, 97, 100, 105, 110, 115, 120, 125, 130, 135, 140
145, 150, undss phzse@loglf@sndlilms Typicallyghindingds consigicrefgpecifie whgn thsr nor e)

T S T
e nbodi e nbsldlﬂghmlmpyqimqiﬁscﬂbeddmmn ihses dasocBloaashst2a, (kP of I&setkmn or han 246
(0.0, 2 % g 0y 0% 101009200, 8359030, 285, 20, S5, g, o5,
125 120, a C5-binding polypeptide described herein has a Kp of less than 10, 10°, 10, 107",
or 10"* M. The equilibrium constant Ky is the ratio of the kinetic rate constants —
15  ka/ks. Insome embodiments, a C5-binding polypeptide described herein has a Kp of
less than 1 x 10° M (e.g., less than 1 x 107" M).
Methods for determining whether a C5-binding polypeptide binds to a C5
protein and/or the affinity of the C5-binding polypeptide for a C5 protein are known
in the art. For example, the interaction between a C5-binding polypeptide and C5 can
20 be detected and/or quantified using a variety of techniques such as, but not limited to,
Western blot, dot blot, plasmon surface resonance method (e.g., Biacore system;
Pharmacia Biosensor AB, Uppsala, Sweden and Piscataway, N.J.), Octet, or enzyme-
linked immunosorbent assay (ELISA) assays. See, ¢.g., Harlow and Lane (1988)
“Antibodies: A Laboratory Manual” Cold Spring Harbor Laboratory Press, Cold
25  Spring Harbor, N.Y.; Benny K. C. Lo (2004) “Antibody Engineering: Methods and
Protocols,” Humana Press (ISBN: 1588290921); Borreback (1992) “Antibody
Engineering, A Practical Guide,” W.H. Freeman and Co., NY; Borreback (1995)
“Antibody Engineering,” 2" Edition, Oxford University Press, NY, Oxford; Johne et
al. (1993) J Immunol Meth 160:191-198; Jonsson et al. (1993) Ann Biol Clin 51:19-
30  26; and Jonsson et al. (1991) Biotechniques 11:620-627. See also U.S. Patent No.
6,355,245.
As described above, the presently disclosed C5-binding polypeptides can
inhibit complement component C5. In particular, the polypeptides inhibit the

generation of the C5a anaphylotoxin and/or C5b active fragments of a complement
21



115, 110, 105, 100, 95, 90, or fewer) consecutive am no acids depicted
in SEQ ID NG 2, wherein the am no acid sequence conprises the glutam ne at
position 86 20f2/@E31 D NO 2. Al that is required of thePCTaAa®EN054143
pol ypeptide is that it 30 bi nds to conpl errent conmponent CS. In some
enbodi nents, the bi ndi n pept.i des. eI etion variants, which
retain t hEOHPORSARERETOLEN §oy ma B8 sirowingy ryseridiiy e @éémnb?ed above,

S 1 it “n at ect 5a e 101
del ﬁ{l on ﬁé‘lﬁzb@ﬁfd% ﬁﬂﬁbi @%k h@pl@ ﬂ%ﬁl ow@ffébsp@ miwh gEﬁéﬁ% ngfXZBSe\Zfin
eig ni ne, 1,
25, 30, 3816(?-!31) 9n‘@mb5@e aﬁtﬁck aﬁnpl%(MM) a?ﬂie sar:facemf mllwmdmbwq@emgl e am no

aci ds. ri ants,can, al r nts of two or nore
(o o obT bRPeL8 BBy MER gy PR T Gl RO AL, 10t "2 15,
14, 15 1@400;1 Lard® ot 40 (1988) IRdun@Rel R3:3234, 25, 30, 35, 40, 45, 50, 55, 60,

65, 70, 75, 8 or 90 or nore) consecutive am no acids or non-contiguous
single am no 5§uitabic nrthedel &ir andapyringainhibitianrof4iS ¢lpavagaptsaieserthed hievsins and/ or
am no-ter h y on can be
an inter ng% &%élkg{)‘l’vén& g“rkt ;&%g%&%ﬁple tﬂ&ggﬁ% %%O%di&g}%%)ﬁg 181% 1rcd@'lgn tt}‘

pol ypept i dCSamdOsipin Seody ﬂuldsin B@@mteddwmeuhsdmelakhmn acthdartl- 107 of
SEQ ID NO :2 (inclusive of glutam ne 38) and a second segnent conprising
am no aci B@ethozié @4‘3@%1&11’1%@5@ EPINOnBation a2 tNg balie g e 108 ag il osBIMISATS: can be

i ”keﬂ(? di Re&L oY B 9& (gL, eO% ‘ié/'aﬂi(ﬁfh PYai A (267 ntlgf}q?fﬁd &vés‘?‘ﬁ_g@g%g&l%%d' S

het er ol ogous 't o t |rst second seg sone Iments, the
het er ol og@ﬁsrzrmmend acod) Eequiemeer eAamme :32$840)g[Fpc Chk, lmmabptioyseayisne | i nker
noi ety descri be . Q. S,. Patent Nos. 5,52 1 and 5, 258, 498, the
07 sc1 s BLpRadabipdite S s OFIS8Y ek Rt 6%@598%%1@10&&18 in their

entirety. ynrSQABILSHAQLEAENt S, 15t he het erol ogous ami no acid sequence
conprises, or consists of, GGEGEGSGEEGEGESGEEEES (SEQ |D NG 3). ' In sone
enmbodi ment s, almb$ibpmdf mnmwnylp@pnipdeem@cqahb@@ rhéucgitine edinlybiog abilifisi on

rote . e SIO rot rise, on [ - bi ndi ng., segnent s
protel . TR SR B4k SRR SR SR, SRRSO
or 20 nor eorﬁﬁlgﬂﬁﬁttIﬁeidﬂaéanajeanmmﬁqing@u&st@en beyvaSmbh & gt Bechsagfent (s) . The
het er ol ogous seﬂyence can be, e.g., an antigenic tag (e.g., FLAG

pol yhi st i efaneple r?e@jll\’mtiqiillahhﬁ(fwlc Hisut sichias e lemol wisgsspyadesciigiy, or
mal t ose- b g@i&%ﬁl@%&?g&s&’ﬁ e%%mﬁﬂ‘?&l%%{(u%g&% @t%%‘a“ﬁc?ﬁ of8R38hsg be proteins

useful as dragnos ers or’’exa e,” I'uciferase, green
fl uor escelprupgﬁm(elln CCGARpmas (1%, @ragegtBSA1 390 br QEcamehud)naﬂ vatesioarodsient ( CAT) .
For exarrpl e, fusion protein can conprise a first segment conprising
ami no2lci away s f@ﬁ%@e ep@%@%@@(h@ﬂl@bﬁs%%hw ayfisyeabrdie. 38) HiHBh second

segnent cgﬂmrggbﬂ g%ppmgg g %‘3%246 of SEQ ID NG 2, wherein the first

and second se e connected by a heterol ogous am no aci d sequence. In
anot her exanpl &he Cﬁé)imdisfg polypeoides descahectmmcsm ba pfoSubddndsiingga saargamye nt
conprisin cids 1-246. of S am no-term nal and/ or

30
car boxy-t gf wmﬁ&qgg@gwa%awgt %féﬂ‘ﬁlﬁﬂ{%? tlélo:?ﬁgy and E@?%E@f’nflé% anti genic
tag. cxdnfb18 ARICRIPRIH BRMdfg at Q8- bk Istsiyls@ue@ hé’sléﬁ@&d Q&an(t@ gc hi bed

herei n can con(}n)rlse (e.g., as a fusion protein) or be joined with (e.g
chemi 23l | ¢5;toin egip@l@permdh@to@msmg@usormﬂtlegyf theamine pgjd sequehes qlﬁpuqtgiaptl des

to a site, OéEﬁ?B%S% can eC 1tnlsé/r§ledl 18{10 an expression vector that contains

transcriptional and translational regulatory sequences, which include, e.g., promoter
sequences, ribosomal binding sites, transcriptional start and stop sequences,
translational start and stop sequences, transcription terminator signals,

30  polyadenylation signals, and enhancer or activator sequences. The regulatory
sequences include a promoter and transcriptional start and stop sequences. In
addition, the expression vector can include more than one replication system such that
it can be maintained in two different organisms, for example in mammalian or insect

cells for expression and in a prokaryotic host for cloning and amplification. An
22



e.g., the surface of red blood cells (e.g., red blood cells in a PNH
patient), the kidney (e.g., a transplanted kidney), an articul ated joint
(e.g., aWwoint2/@89a patient with rheumatoid arthritis), por/ush@1®ya4ge. g. ,
the macul a). The CS-bi ndi ng pol ypepti des descri bed herein specifically bind

to a human 5 orrpl e o] nent CS protejn . the hu CS protein
havi ng t hEX&R e i d@ﬁ@belﬁeﬁ?%ﬁeﬁ‘d‘eﬂlﬁia@gﬂ%‘%@ mlypqn%n@etléraﬁs

"specifi cfcmot;gg; ng" or "specifically binds" refer to two nolecules formng a
conplex (e.g., a conplex between a CS-bindi ng pol ypepti de and a conpl enent
conponent GBF AFoE 8IGATEAGLC GAGTCaliGISIGT e abid Cider TOM OIS ogGAT

Bt | . Qb . ; " b
S onssoe: At BE AT e R T R o e LR B TATCOERIROETOA ront s, o
CS- bindi cqGMM@M@%M@@@GGMAG@MAA@@B@T@MWA@@TGHt (kd)

of less than or equal to 10-3 ((; x 10- X x 10-4, 10-4, or
10- 5) s- 1COALGHM Erffatiriht G A&%@@Tﬁ@?ﬁ@%@%ﬁ@ﬁ@&%@ﬁ%@@ her ei n

h KD lib

o stant ROACERARACTErGRUCATARG ARSIt e LRukadh TRt || DL
enmbodi rrenA@GM?BAEEM@%A@JQ@EMT&AAG@E(CT@@GGTEH@TW@GS}&CA«BG@‘T | ess
than1x109M | ess than 1 x 10-1 I\% Met hods for

det er mi ni AGCAERACUA ST Mo M FaBIaE GTRETG LOES0A0 anc o
the afgi “'A‘ﬂcﬁc;”féeﬂ%ﬁ GO A YReRIA deTheraGe @g t‘g:lf(%@ gaown in

the art. For exa e interaction between a ng pol ypept| de and
CS can 20W@M%AM@GMC@ﬁ@AﬂTf@MAGﬁiGi@C@TGEAM@CEAG(K&@@[FMes such

mei hod (eag B o LA Bl Anadbn AR T ki G dien ana

Pi scat a‘“’alﬂTd‘d}&ATGG@f@GGT@}VA@RWGﬁ‘AdGGG@@TG@‘G@P&Q@%@G@E&TAEL| SA)
assays. See, e.g., Harlow and Lane (1988) "Anti bodi es: A Laboratory Mnual"

Col d Spri S@%AAJrTTLTa’bm@WWHACTM@AQGC@PthA@T&ﬁACNAGTA Benny K.

(1 sent* obatg B ARG SO LI GRRo I RSP MER SCH R CGRHERRT, e

Gui de, " WHTT@%@@ECW@A@TTTWGGBWH@@@CMTGGMFMAEG@TWGri ng, '
2'd Edition, Oxford University Press, Oxford; Johne et al. (1993) J

| nmunol  MOGOGBOAASIGASEC G EGAC&GWTC@MGA@EQI&N@HM I530mo- 3026:
dJ S P
a0 Jonss oy hindh, hASHALELN SO QUGS AP0 RR Ly sPevpRkBO U Pt ent

pol ypept i d@bodiarnisiiticdht tarbexyplcanipial fusionposteint afsSo bepepatted otpaiducddie
pol ypepti des i nhi b|t t he generation of the C5a anaphyl ot oxj n nd/ or C5b
act | v%(50 fr agrrenﬁ%ve& PesYIrPrERERts b HSS ALK edops cepissyn ¢ Co-amitan Cs

protein). ng?%’p; gl'eg?z@ﬁ e SRl ﬁlﬁ)aﬁﬂ MREPHhEERsd Melejtotrs re eQu%Et he

pro-infla ects of Cha an e generation o nbr ane
att ack cothelietegahCpf tie dehiecdsgent amemfesantoelhd hash delbgimoenu &iwlls edlidh | ysi s.

gtse:i € gb@\se)w? ngKkalr ndgﬁi ‘Ia);%% §e e edI brglnslfr?l?l tellnoelous ggntg’ogdaci%g Sngongkar ndi

resistance genes such as E. coli gpt (Mulligan and Berg (1981) Proc Natl Acad Sci

25 US4 78:2072) or TnS5 neo (Southern and Berg (1982) Mol Appl Genet 1:327). The
selectable marker gene can be either linked to the DNA gene sequences to be
expressed, or introduced into the same cell by co-transfection (Wigler et al. (1979)
Cell 16:77). A second class of vectors utilizes DNA elements which confer
autonomously replicating capabilities to an extrachromosomal plasmid. These vectors

30  can be derived from animal viruses, such as bovine papillomavirus (Sarver et al.
(1982) Proc Natl Acad Sci USA, 79:7147), polyoma virus (Deans et al. (1984) Proc
Natl Acad Sci USA 81:1292), or SV40 virus (Lusky and Botchan (1981) Nature

293:79).
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Sui t abl e net hods for neasuring inhibition of CS cl eavage are descri bed
herein and are known in the art. For exanple, the concentration and/or
physi ol ogWo 2acti4w898y of Cba and C5b in a body fluid canPb@/use@sosads by
met hods well known in the art. Methods for measuring C5a concentration or

activity include, e.g., chenotaxis .assays,.10 R As, or ELIS see, e.g.,
Vard and zvai 15 YPES IO VFEiOr ooy Bepduseq o st r%ar?&eww@ﬁ@r %t al.
(1991) CO&HJS%MQ eﬁgg@s'sﬁmf%i&%ﬁléf’@%id. TR mb%lad o@&ﬁ%dﬁ%ﬂi&l Q388§ Or assays

for soluble di scussed herein can be used. O her assayS known in
the art cdistasddsly the targetdd c¢lhtypbi discumsedfbetonplamemary costhabemtlu@@S can al so

reduce th Il-1ysin bility.150f .c lenent in a subj,ect's body fluids.
such r edugt GREreSIEHE- SBPCT NG, WBT oty Cor s anint THeedun: can be
nmeasured baxtfaﬁtrh&d&emahsf&mmd1ﬂb&ﬂ@n@6famﬂuﬁdﬁs@§ﬁoﬂ, ProtéXastFhfon, by a
conventional henolytic assay such as the henol ysis assay descri bed by Kabat

and Mayer afdgisict migropeectiggnt al | mmunocheni stry, 2'd Edition," 135- 240,

Springfield, | . 6 1 OF: j onal

vari ation of th395§%§§3§§5§@%%néée?ﬁ%&§ﬁwéﬁgﬁgég$Iﬁ@g%@ﬁg&%@ﬁ%%ysis met hod
as descri hethdcycas, gcterikd inbsvgplait, ald. mdr2@04dn MNIIENQIf pdrtivedr 3B&€E)ard52. The
CS-binding polypeﬁtides descri bed herein can be produced using a variety of
t echni queBadt#Eianich gs £neolafings PURGISSG s OTBIGsT 6 VAl apfl ST @it eV stry. ~ For
exampl @, - BUChl GGl éFg,r}ﬁaqﬂaga@ce%@s@gggguﬁ% YBPRLdsfiG, dRRGI bed herein

(e.qg., I ndi ng pol ypep e conpri si or consisting of the am no
aci d sequenoerydeplilotee ¢e.&.Npr8AQ Y Madkaldn cdlk).bla sonsentbedimaetts tiknCexpr essi on

vector that contains.transcriptional d transl ational gul atory

s equences BARE Y mRTIden B SRDTeStg o f et o SR b ng
sites, trgﬂ@@[&@%@l%@cdﬂ@égucﬁrhg(ﬁggbo sequences, translational start and
st op sequences, transcription term nator signals, 30pol yadenyl ation

signal s, and ehhsmeeemiprdiments\eaf pbinslarrpmivreptidTben beegrpratat y, swuences

inclu a_pr er and tr.anscriptional start and, st seguenc In

i ¢ 1on. PEHEEih- 28raiE ARt e PR b B PET L B SRR % at f on
syst em sugihdingaiolydepdcdderbdicall e dansBediv@oflhlimah eimmpalgang sns, for
exanple in mammal ian or insect cells for expression and in a prokaryotic
host for BISASrgcaner g ang eeldshifommillesatnstrarg it eHoudsbis, whi ch

GATATOCAC O s RS R Ry Rlgh & it

ol Methods 231(1-

CTGGTATCAACACAAACCCGEGAAAGCTCOGAAGCT TCTGATTTACGGTG
CGACGAh AN T GGAGT CCCT TCTCGCTTCTCTGGATCOGGCTCCG
WCGGATTT@U@E@@@%T%&%Q%M%%E% roduced from cells by
ACGTATTACTGTCAGAACGT TT TAAAT ACTCCGT TRACTT T CLGACACTGT

ACCAAGGT GGAARTAAMACGINGTBS0BGE CETIEET CTESHEEOEEbEM® it fining nucleic acid

?&ngrAw Td@%@,&ﬁ G Qﬁl{’%ﬂmﬁ? of time, sufficient to

ATTTTTTCTWBTM OGRS ERGHFHH AR pression will vary
CTGGAATGGATGGGT GAGATCT TA CTGGTAGCACCGAATATAC

CGAAAAT T T WARAIGACGOERET TIRCTATGARCEETICAGNTTT GO CTAGIA Wil be easily

CAGTATACAT GGAGCT CTCCAGCCT GOGAT OGCAGTA CTAT . .
AT T OGO AT e T R P or eR pipption. For example,

GOGGT CAACHHWGEFTICETAEsE e @Bt fobe (st5idet BoMGndusiohModREBscetedHeeNt s, the
nucl eic acid conprises nucleotides 1-738 of SEQID NO 1, e. I

enbodi mentlwH8YH Qdpesdl:8 £ hdbactaiisd erprpisionayHsma pad instlisds Gertbriat ed or
pr oduced. ugeoafg \@ﬁ%:nﬂﬁﬁﬁfg bR o (MESE R8G0S H Froffal BRISY, Wildy) &

expression o
30  Somns, and Molecular Cloning--A Laboratory Manual --3rd Ed., Cold Spring Harbor

Laboratory Press, New York (2001)). The choice of codons, suitable expression
vectors and suitable host cells will vary depending on a number of factors, and may be
casily optimized as needed. A C5-binding polypeptide described herein can be

expressed in mammalian cells or in other expression systems including but not limited
24



pol ypeptides fromnucleic acids in manmalian cells. One class of vectors
relies upon the integration of the desired gene sequences into the host
cel | genowe.200al4k893wWhi ch have stably integrated DNA canPb@/Usediensads by
si mul t aneously introduci ng drug resistance genes such as E. coli gpt

(Ml i gan, and Bgr 1981) Proc Natl Acad Sci 25USA 78: 207 or. Tn5 neo
( Sout her nt&¥dsB %fgﬂq TS AN P RSP TEHRB SYSICBDAPC, CtheKaiRER shile nar ker gene

can be ei Ei!f_éb%Hd?é’zﬁ(tx}yi%s}zbﬁa%uﬂﬁ%zo%el%uﬁ@@ﬁ))t0 be expressed, or
introduced into the sanme cell by co-transfection (Wgler et al. (1979) Cell

16:77). A secoHdIIng§Xprfessr@cﬁhﬁ@ﬁbmdmgzwéypﬁw—\d@ @mbetisolatid. cﬁhe:t@nher
aut ononous| pligcatings, l||tIeS an_ ext m d. These
Toctor o SoRKHIEE bR bRE £F B4 AR v e B e B0 Ree PASRT orravi ¢ us
(Sarves ebinding dok3RAdid f@fé Natal ®ethaldh bediPscprthiod hﬁ@df?r i rus
(Doane et o e N P o v r s (Lusky

and Bot cha@mpmiﬁ)(e lglatpmtemzgeofhgt)natumﬂzmirogwl@&biomgmﬂé@t olgeni€an be

trod bl f th
nuct o1 o ool RS i TIORR R, 30 FnliloSHRIRRNENA) fURGE SR ©f the
targeted aed prokyfetc paSsisg et ﬁaeﬂemy Tl;‘cpeam arpolypepliods pluﬂﬁbdld(heﬁ:aPOZL
preC|p|tat|on | i posone fusion, gﬁ@fo ectin, electroporation, viral

i nfecti onCOI§HBBE?Sraé|lﬁaﬁ%Qﬂ &t l5e é8¢ TR0 FoPPriZele-Hear 8064 b¥ ansf ect i on,
pr ot oph as i i njection. Appropriate host cells
for the e%ce)I egfs??cli}}\etgw?ﬂ)lé&%g%l n lgg pol ypepti des include yeast, bacteria,
i nsect, pI ant, Aa@ﬁbhnlmgepdlmpdéé tan beGkolptad tor puti fed mrat\eurlegitofam@sbact eria
such as col i suc acchar o erevi si ae and Pichia

pastor s, iy iR 1S Dt ERdRe RRIT pEE RO AE PEGHIn huran
cell i neﬁ)@saﬁ&%lev‘@tén(ﬁﬁi P TERfidn fRttodb iMtGRic(foctophdtblidRidediBATRI | an cells).
I n sonme enbodi nents, CS- bi ndi ng pol ypeptides can be expressed in

Chi nese han@m@wbgmd;wutﬂkmmwbeﬁ@hwdmﬂmnu@&smdu@bgennv@humn cell line such

o (ORg 1l SRS TR ke Sl s PRoRRIGRERY, TR B by oy or

ex arml e, Bindig ﬂb‘l)gfépﬁ&e Rl berpificd @siaan shadpdestcadbody El@ns 8enr.€, a0n- hunan
manmal s (e.qg., nts, sheep or goats) and isol ated fromm 'k as descri bed

in, e.g. Pﬂc'ﬁj prherotepB 6290w r Uttysifihirasjoptasd idiediliratapepelen®ios do:  van

o e Pl GRS 50 S0 % %R ook et ol

pol ypept i dewtdieparifibeidn ®t editio a8ptisgpnadiageNed Ntk Cety| Nk akl Thei ng a
host cell transforned with the exEr essi on vector cont gl ni ng nucleic acid
encodtthg HRECEALPBBIRERT NSRS WEhry deprading e theAcsdivd do ul¥soBI ti ne,

U1 C1 eningtife@l hOWLSHBRBESF AR ADADA jIgkflifSneRUERIFANAELARS for protein

expressi on w 25w th t e expression vector and the
host cell, andMﬂtlhddslf@r (E&B’nillymg the yield or purity of a purified polypeptide are

known in the art and include, e.g., Bradford assay, UV spectroscopy, Biuret protein
assay, Lowry protein assay, amido black protein assay, high pressure liquid

25  chromatography (HPLC), mass spectrometry (MS), and gel electrophoretic methods
(e.g., using a protein stain such as Coomassie Blue or colloidal silver stain).

In some embodiments, endotoxin can be removed from the C5-binding
polypeptide preparations. Methods for removing endotoxin from a protein sample are
known in the art. For example, endotoxin can be removed from a protein sample

30  using a variety of commercially available reagents including, without limitation, the
ProteoSpin™ Endotoxin Removal Kits (Norgen Biotek Corporation), Detoxi-Gel
Endotoxin Removal Gel (Thermo Scientific; Pierce Protein Research Products),
MiraCLEAN® Endotoxin Removal Kit (Mirus), or Acrodisc™ - Mustang® E

membrane (Pall Corporation).
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ascertained by one skilled in the art through routine experinmentation. For
exanpl e, pol ypeptides expressed in E. coli can be refolded frominclusion
bodi es (sw0,202/034893Hou et al. (1998) Cytoki ne 10: 319- 30pCTR®CM1GO5HM3
expressi on systens and net hods for thei r use are well known in the art (see
Current Protoc ecul ar e & 30 and Ml ecul ar

Cl oni ng- - A Labg)feél%%sfo 4pg an @ uﬂneﬂr tﬁﬁeﬂqgﬁ%o‘}?ﬁ?é%ﬂ%%ory
Press, Neme ékbc(ﬂzg%}a andeh%r PR &RioR) a&‘kﬁ@@ﬁ in ﬁlelah%h%omraﬁﬁmn vectors
and swtab e host cel |1 vary depending on a nunber of factors, and may
be easi | yammvambiequsxmeehtedle cAnGBipiiond hepdpoxypept prdeirdesil¢ pracbcher ei n

Rl udi mo TR Ao i Ean L2 00§ Ehyudienl OB SaRe P L o
expr essi oBmsi sa(t@ LEbghed kiaszubs ki Birorll®, 620@0)w-Rr ot ei n Expressi on
and Purification ?9%220 Fol | owi ng _expression, the CS-binding

pol ypept i Bé@cb@ﬁl@@a Gls@notléeL amh € SEekitn avpilahile freprtho Assqogsesaaf&tpeas appl i ed
to any of Ctoﬁ‘fn r%.’e@s described herein (e.g., a CS- 5bindi ng pol ypepti de)
refers toa %e tide that has been separated or purified from conponents
(e.g., prot e| ns or other naturally-occurring biological or organic
nol ecul es) which naturall, acconpany it, e.g., other proteins, lipids, and
nucl ei ¢ aci d i kOBIUSREKARAINISIOTRIBIAISS| ng t he protel ns. Typically, a
pol ypeptide is i< f | east 65,
70, 71;6’ 80, 85TH§SS Hé]g(ﬂn%@g@gé#nd%?%%é%}Bﬁge@%& O%E% gk ﬁg(ﬁ Se}mtlgl%al protein
in a sarrppemﬁcatlon The @8dHicadomgeap dieycpegdentae noa-moizxﬂentsnﬂchﬁmﬂloos Punhi fied in
a variety of,. /S _kno hose illed in the art endi ng on what ot her
component EodiHPavEAL AL e C SR A PRI &, -t Hods | ncl ude
el ectr Oph%&gété&amﬁﬁgla@ﬁ%ﬁﬂues'mw 68 withf FEH A BLRANARP Eer: @GANI ques,
i ncludi ng ion exchange, 15 hydrophobic, affinity, and reversSe-phase HPLC
chr omat ogrsagshgble Fﬁreaetmwiﬂeselept@&lm dchlnsg)rp@hyo@pcm@tescémtﬁée pitesiféi ed usi ng
a standard ody colum o A.or rote|n col um.
a1 PeRmRiaR bR or e S el R B e R Tor ot of
concent r abhMybis & Lnidb 26idUsQfeube ar@is &F.the C5IHRALS pdIFPGANes.Pr ot ei n
Purificati oérll% 3rd edition, ®Spr| nger - Ver | ag ﬁég{o%gé% ty, New York. The
20degree of puki famesembatdimeriadhal 3mdlngpelwyem@sembﬁgmwga@toesu red use.
In some i u Qf(“ tide thereof

w il be ng@é@g&%ﬁs n{&?ety fnll\gér%lﬁ 91%10 %:ee?t g? ﬁ‘l%(tﬁtlro(r?]gg% %EH{%%%F) or purity of a
purified p@llypﬂﬁmltej desahediknpoimpdpiide bed Aettrodopdusb ﬁmhaﬂgzleescﬁb@d herBhadhor d

assay uwv spectroscopy Bi ur et prot ei n assay, Lowy protein assay, am do
bl ack2®r obejaincsdyayyay §f fypioppertsigr d b P.haﬁﬁmoenslseFﬂlewﬁﬁ%B? dghy? (HPLC), mass

spect rOfmhé%roﬁd@L ngé‘lgp e&ﬁi‘ £IgE tpéﬁ’tﬁi%’ si Qfﬁdo? a((ﬁ'u@ or #§t8Gatc PY Ot €1 N

stain suc |'Ue or co er st al I n sone
enbodi nentabel swablos,dxi notdamitdoletor eradicadtifar lohelt drect2@abiin thbnl a plobygsept | de

preparati P%el ora Eurrlrcl)l(rjlgscfer?trla‘tge?ng{llljta%?e ﬁr%gr%io%’éhs” pglglgergtﬁeg 1ncf Iene g'gs ar’g)l € are

antigenic tag (e.g., FLAG, polyhistidine, hemagglutinin (HA), glutathione-S-

25  transferase (GST), or maltose-binding protein (MBP)) for use in purifying the
antibodies. Heterologous polypeptides also include polypeptides that are useful as
diagnostic or detectable markers, for example, luciferase, green fluorescent protein
(GFP), or chloramphenicol acetyl transferase (CAT). Where the heterologous moiety
is a polypeptide, the moiety can be incorporated into a C5-binding polypeptide,

30  resulting in a fusion protein. Heterologous polypeptides also include, e.g., growth
factors, cytokines, and chemokines. Growth factors can include, e.g., vascular
endothelial growth factor (VEGF), insulin-like growth factor (IGF), bone
morphogenic protein (BMP), granulocyte-colony stimulating factor (G-CSF),

granulocyte-macrophage colony stimulating factor (GM-CSF), nerve growth factor
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known in the art. For exanple, endotoxin can be renmoved froma protein
sanpl e 30using a variety of comrercially avail able reagents including,

wi t hout Iwoi20etG4a893 t he Prot eoSpi nTM Endot oxi n Renoval RCTaS¢MNongan3 Bi ot ek
Cor poration), Detoxi-Cel Endotoxin Renmoval CGel (Therno Scientific; Pierce

O R Sl BRSO SR ST PR i L) O

det ect | ngt@&ﬁé@ﬁoi&ﬁ?ﬁ%)Dﬂy&ﬁﬁi@@bﬁ%),%o%@ﬁﬁ@ﬁéhﬂatﬂfnﬁﬁ&ﬂ%@ i(GD@9§,a”p| e
(both before and after purification) are known in the art and commerci al

kits are hasad fibiobkst @owtlefaatop (&Gl bieF @B epitleratal grovah famerdE6tn in a

(et ovn + ¢ By anfh fEeELTeE Fend ikt 1AL . SRR Sstieh as ¢ e
Pyr ot ed 10NRIYA) 018 AcKRcl indTid 06 It aieRerofd O tuRBFn&eRiikiab&r avgi | abl e

from the Associ ates of Cape Cod | ncor por at ed. nj ugat es and Fusion

Pr ot ei ns TNFohe TCE: D) adi thg ipallgubapt(c.ge$L-dan Ibe33ntogi, fILed IE-GL 1led) g4t hei r
expressi o n ification. Th i fjcations n_pe caval.ent or

non- coval g[ng ﬁngﬁ{ﬁ%éﬁ%.{l@@ gu‘éﬁ’ Iﬁ@ﬂc@t ?"oﬁs‘li)gnc @WW%B@&% into the
CS- bi ndi ng ,pel I C T €ael 9B RANTRKY 5N i si dues of
t he pol ypg'ét’?ﬁgﬁﬁﬁygyéh@gglgéwgg ’|I§fqng 395%@?%%12’ &ﬁg’gﬁb&ﬁ of

reacti ng 9 MOCPsEIMRP&] (KIRI8, Ebtakins MAIP-5 evidiPra INC@4) [dGESL, IcSkotaati-¢, sites for
15nodi fication can be chasen using any of a variety of criterja including,
e.g., 1&tr &%Ng&éngﬁ&éi BRBC. arErgx -dlnsseaﬁéwa!@dgﬂ%ﬂtwil%h%?mhggu%s- bi ndi ng
pol ypepti 8R%ty is a targctily BYF&y eMbodi nents, the CS-binding pol ypeptides can be
conjugated to a hetero%ogous noi ety. I n enbodi nents where the heterol ogous
moi ety is a pollhipdptiosies alkoCSitinics diconptpol sopgpisings Ghdinvetepadympods noi ety

descri bed  herein can 2 e |.0i ned. 0 usi.Qn protein. Th

et or ol og8teri wrynaan spueb i Roick witadlhe b el ORRm PR her apeut i ¢
agent (e. gell, tidsde0i BloRGicAl Midi8nvirehmentdFtifef-ab FRr balifhle Stidhshaat chMt not
limted to, a radioactive |abel, an enzymatic |abel, a fluorescent |abel,

or a luni eedeientCi-hinding olyncatdeanet largstiog oesetp thay pepits hepolypepiide, e. g.,
an antigenic..ta e q.. FLAG ..polyhistidin he | uti.ni :

a1 ut at by onet &G bl 18RRI S L suSSEPARG B Bt very ) for
use in pudistask RacH KPNMI CADJRETS, bIETEP LI TIGQis op ebnipRplehtiasivatiocanncl ude

pol ypeptides that are useful as diagnostic or detectable markers, for

exanpl e, PR beras@e Varcalre of 3 fresgbntedpErbithe exerm) PagenichAY B heni col
tyl t . . t i: | S .. | tide,
acety fﬁ{%%ggsao%%.p(a{%é@wuh%%gﬁ? %{gogﬁcgf %ll %g%ﬁtegg(}lg{ yfdlfaé%moo ypeptide

t he noi ety car be i'ncorporate I'ng pept , 30resulting
in a 2usi effligedivéthiR A Het @ tatgegog sopsicy papinchlds, ag. swlubic fardeof €. g., growth

factors, cytokines, and c ki nes Gr.owt h_factors can ingl e.g.,
vascul ar EHRBEREN rafepg%kﬁwﬁa%ﬁ pole eyt © W?n%-r?qep@rér(%?% Orfagt or
(1'GF), bopgiyray ROACHEBES bR fhml BV hkreo?) @RWIREYH & BUARY (Sl4i Mul ati ng
factor (G CSF); granul ocyt e-macrophage col ony stinulating factor (GW CSF),

nerve gr oMdthddadomgen2@tighGs)on moteesr(ogr, dphempropiat @netinide riCiekindingwt h
factor (P ryt hr opoj etin O ronbopoi et TPO), .nmyostatin
(o8 Boshini g e asBib b T Pbin RS Y aRes Bl alecohin BEREAT of owe
fact op5 ( bsFd&eribddhia) ¢.g &P SIgyattat n@ rm7%§92?@t% %ﬁ%&%@ﬁmﬁmr ow h

: or

factor (HGF), and a neuregulin (e. % , ,
no. 2005265995; and Song et al. (2003) J Clin Invest 11(12):1875-1885. Methods for

producing a bispecific antibody (e.g., a bispecific antibody comprising a C5-binding
polypeptide described herein and an antibody that binds to C3b and/or C3d) are also
known in the art and described herein.

30 In some embodiments, a C5-binding polypeptide can contain a moiety that
targets the polypeptide to the kidney. Such constructs can be useful, e.g., for treating
complement-associated diseases of the kidney such as, but not limited to, renal

ischemia-reperfusion injury (IRI), renal transplant rejection, or hemolytic uremic
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5NR4). Cytokines include, e.g., interferons (e.g., |FNy), tunor necrosis
factor (e.g., TNFa or TNFI3), and the interleukins (e.g., IL-1 to IL-33
(e.g., |Lw0201240428931L-3, IL-4, IL-5 1L-6, IL-7, IL-8, PCTAIS2011A40340431L-12,
I L-13, or IL-15)). Chenokines include, e.g., 1-309, TCA-3, MCP-I, MP-Ia,

M P-113, RA 2,  CCF18, EotaX|n
NCP-5, NMORY chg gqueE0 Walqheﬁ}gg%eé{éﬂgﬁ“&g mft?twte%%deﬁac PARC, or

Eot axi n- 2d1p'eﬁ't1$@;5%tﬁé‘§é‘l@' ('m'liﬁ? 1tpe (heteh e AsaysuiiRhehbcd B are ar geting
noi ety. di scl osure also features a const ruct conprising a
CS- bi ndi nyindolgyqesssttt.debdendy hewntier &), Abandtl (ATP dingetd qagsettoi smbyfambzit t ar get s
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transfected into a suitable host organism. For further details of illustrative currently
known methods for generating bispecific antibodies see, ¢.g., Suresh et al. (1986)
Methods in Enzymology 121:210; PCT Publication No. WO 96/27011; Brennan et al.

(1985) Science 229:81; Shalaby et al., J. Exp. Med. (1992) 175:217-225; Kostelny et
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together by a linker (e.g., a polypeptide linker). See, e.g., Ren-Heidenreich et al.
(2004) Cancer 100:1095-1103 and Korn et al. (2004) J Gene Med 6:642-651.
Examples of linkers can include but are not limited to (Gly,Ser),, (GlysSer); (G4S),
30  (GlysSer)s(GsS), SerGlys, and SerGlysSerGlys. In some embodiments, the linker can
contain, or be, all or part of a heavy chain polypeptide constant region such as a CH1
domain as described in, e.g., Grosse-Hovest et al. (2004) Proc Natl Acad Sci USA

101:6858-6863. In some embodiments, the two antibody fragments can be covalently

tethered together by way of a polyglycine-serine or polyserine-glycine linker as
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07 024715 Toron el el Bdospors RRRe SRR DIY Dl THEGH B St Har el n by
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described in, e.g., US. £atent appl i cati on publication no. 20070004909,
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Crerm) oAb TR LR SR B8 TP Ra A ER) bR o
publ i cati pNAechMGues, followed by the light chain constant domain. Methods for
generating DVD-Ig molecules from two parent antibodies are further described in,
¢.g., PCT Publication Nos. WO 08/024188 and WO 07/024715, the disclosures of
30  each of which are incorporated herein by reference in their entirety. Also embraced is
the bispecific format described in, e.g., U.S. patent application publication no.
20070004909, the disclosure of which is incorporated by reference in its entirety.
Exemplary anti-C3b antibodies as well as methods suitable for producing such

antibodies are well known in the art and described in, e.g., PCT publication no. WO
30
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(e. g. 20t nBayeyRECIOwERE 2t 3% NRABHMIMSt BRSNS thnRumirgdanyRedy §an MaT
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genes ( caPriicnyBasselaiphpsoagysteny, whichdneladesi aming pyid sp@icasdidor @¥argeand const ant

{r anagon R Ren AP TR R drdno i BHORE oo b BRI E A R Pt o, o
pr odud®d nglmamimdlIMe@srt7Ot208-204; Gusthia ct al. (1992) J Mol Biol 227:776-798,;

Williams et al. (1996) J Mol Biol 264:220-232; Marks et al. (1991) Eur J Immunol

21:985-991; and Tomlinson et al. (1995) EMBO J. 14:4628-4638. Amino acid

sequences for a repertoire of suitable human germline framework regions can also be

obtained from the JOINSOLVER® Germline Databases (c.g., the JOINSOLVER®
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anti bodies in the absence of endogenous i mmunogl obulin production. (See,
e.g., Jakobovits et al. (1993) Proc. Natl. Acad. Sci. USA 90: 2551;
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allergic response. Consequently, they are better suited for in vivo administration in

humans, especially when repeated or long-term administration is necessary, as may be

needed for treatment with the bispecific antibodies described herein (e.g., bispecific

30  antibodies comprising a C5-binding polypeptide described herein and a targeting
moiety).
Suitable radioactive labels include, e.g., 3p Bp Mo 1257 Bl 3G and *H.
Suitable fluorescent labels include, without limitation, fluorescein, fluorescein

isothiocyanate (FITC), green fluorescence protein (GFP), DyLight 488, phycoerythrin
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In some enbodi ments, a radioactive |abel can be directly conjugated to the
25am no aci d backbone of the CS-binding polypeptide. Alternatively, the
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66: 1-3§) - bound to the protein backbone. Methods of conjugating the radioactive labels or

larger molecules/chelates containing them to the C5-binding polypeptides described
herein are known in the art. Such methods involve incubating the proteins with the

radioactive label under conditions (e.g., pH, salt concentration, and/or temperature)
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The conpositions can be formul ated according to standard nethods.
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30  Pharmaceutical Compositions and Formulations

Compositions containing a C5-binding polypeptide described herein can be
formulated as a pharmaceutical composition, e.g., for administration to a subject for
the treatment or prevention of a complement-associated disorder. The pharmaceutical

compositions will generally include a pharmaceutically acceptable carrier. As used
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the form of injectable or infusible solutions. Accordingly, the compositions can be

formulated for administration by a parenteral mode (e.g., intravenous, subcutaneous,

30  intraperitoneal, or intramuscular injection). ‘“Parenteral administration,”
“administered parenterally,” and other grammatically equivalent phrases, as used
herein, refer to modes of administration other than enteral and topical administration,

usually by injection, and include, without limitation, intravenous, intranasal,

intraocular, pulmonary, intramuscular, intraarterial, intrathecal, intracapsular,
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25t he lacrimal drainage system which includes a secretory system a
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clarifying agents 20i ncl ude ggl ysor bate 80, pol ysorbate 20, &gl(oxaner 282
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devel oped. for introducing drugs.into the vitre cavity of, the eye. For
exanpl 6. PRaunglHosame SumPostiato LinRBImes S EAMEdhe SHIbh SHORSAPE MEscr | bes a
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that it projects into the vitreous cavity to deliver the pharnmaceuti cal
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In certain embodiments, a C5-binding polypeptide described herein can be
prepared with a carrier that will protect the compound against rapid release, such as a
30  controlled release formulation, including implants and microencapsulated delivery
systems. Biodegradable, biocompatible polymers can be used, such as ethylene vinyl
acetate, polyanhydrides, polyglycolic acid, collagen, polyorthoesters, and polylactic

acid. Many methods for the preparation of such formulations are known in the art.
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whi ch ar efarieenagsg a@@wmmﬁnwer@%&@mvnﬂhﬁ arhand desaibaddnye.g.AY . Slescr i bed
above, t h?aﬁ%ﬁgzﬁf) LA, f&él{cBﬁc% NH%O%S?&S‘l?Sﬁ %h{‘y&””? 1%03|34§fa88”“' ated as

relatively concen ons 1n eous rcaf utions. For

exanpl e, b5J0¢9.068; mnﬁdaaﬂgpmﬂicyﬁ@pmdawomo@emandmr(at)eﬂzmﬁmwt| on at a
concentration of between about 10 ng/nL to 100 gtg . 0., between about 9
ng/ mL and gelowﬁmf capl P{RBIh ABHBEOPOrAdMCreiR by S elfﬁgﬁmn th%létewéféw about 10

oy i S B0 T N R S e S e PETEEC, Soen abour
gg ng; % ﬁmdm]la@ﬁnsrgferdescrﬂnetiﬁgrg dﬁ@ufat@ﬂmmlwhnmgu‘tﬂman@i]ﬂ) bet vve:g :Egﬂ%
20 oy e M OSG Ny RET B TGER NboED oo R BeHg e etiheen about
30 mo/ L anditbaR ﬂﬁﬁ@[htlorg%hﬂ@(ﬁ@ f@iftiﬁt‘rléﬁpuﬁgoﬂﬂfl H@l{nﬁﬂgraﬁgn Wil adet ween about
40 ng/ nmL and 100 nm.; between about 50" ng/nL and 100 ng/ nL; or between

about 20 mgtheds &rd‘omlwtyimqupdpnd@om shfyodi ineng s U.3. Patepo hpplgtiode i s

prese ig the .so i r at least or equal to) 5 (e.qg.,
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The eye has a wall composed of three distinct layers: the outer sclera, the middle
20  choroid layer, and the inner retina. The chamber behind the lens is filled with a
gelatinous fluid referred to as the vitreous humor. At the back of the eye is the retina,
which detects light. The cornea is an optically transparent tissue, which conveys
images to the back of the eye. The cornea includes one pathway for the permeation of
drugs into the eye. Other anatomical tissue structures associated with the eye include
25  the lacrimal drainage system, which includes a secretory system, a distributive system
and an excretory system. The secretory system comprises secretors that are stimulated
by blinking and temperature change due to tear evaporation and reflex secretors that
have an efferent parasympathetic nerve supply and secrete tears in response to
physical or emotional stimulation. The distributive system includes the eyelids and
30  the tear meniscus around the lid edges of an open eye, which spread tears over the
ocular surface by blinking, thus reducing dry areas from developing.
In some embodiments, one or more of the C5-binding polypeptides described

herein can be administered locally, for example, by way of topical application or
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intravitreal injection. For example, in some embodiments, the C5-binding
polypeptides can be formulated for administration by way of an eye drop.

The therapeutic preparation for treating the eye can contain one or more C5-
binding polypeptides in a concentration from about 0.01 to about 1% by weight,

5  preferably from about 0.05 to about 0.5% in a pharmaceutically acceptable solution,
suspension or ointment. The preparation will preferably be in the form of a sterile
aqueous solution containing, e¢.g., additional ingredients such as, but not limited to,
preservatives, buffers, tonicity agents, antioxidants and stabilizers, nonionic wetting
or clarifying agents, and viscosity-increasing agents.

10 Suitable preservatives for use in such a solution include benzalkonium
chloride, benzethonium chloride, chlorobutanol, thimerosal and the like. Suitable
buffers include, e.g., boric acid, sodium and potassium bicarbonate, sodium and
potassium borates, sodium and potassium carbonate, sodium acetate, and sodium
biphosphate, in amounts sufficient to maintain the pH at between about pH 6 and pH

15 8, and preferably, between about pH 7 and pH 7.5. Suitable tonicity agents are
dextran 40, dextran 70, dextrose, glycerin, potassium chloride, propylene glycol, and
sodium chloride.

Suitable antioxidants and stabilizers include sodium bisulfite, sodium
metabisulfite, sodium thiosulfite, and thiourea. Suitable wetting and clarifying agents

20 include polysorbate 80, polysorbate 20, poloxamer 282 and tyloxapol. Suitable
viscosity-increasing agents include dextran 40, dextran 70, gelatin, glycerin,
hydroxyethylcellulose, hydroxymethylpropylcellulose, lanolin, methylcellulose,
petrolatum, polyethylene glycol, polyvinyl alcohol, polyvinylpyrrolidone, and
carboxymethylcellulose. The preparation can be administered topically to the eye of

25  the subject in need of treatment (e.g., a subject afflicted with AMD) by conventional
methods, e.g., in the form of drops, or by bathing the eye in a therapeutic solution,
containing one or more C5-binding polypeptides.

In addition, a variety of devices have been developed for introducing drugs
into the vitreal cavity of the eye. For example, U.S. patent application publication no.

30 20020026176 describes a pharmaceutical-containing plug that can be inserted through
the sclera such that it projects into the vitreous cavity to deliver the pharmaceutical
agent into the vitreous cavity. In another example, U.S. patent no. 5,443,505
describes an implantable device for introduction into a suprachoroidal space or an

avascular region for sustained release of drug into the interior of the eye. U.S. patent
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22, 23, 24, 25, 26, 27, 28, 29, 30, 31, 32, 33, 34, 35, 36, 37, 38, 39, 40,
41, 42, 43, 44, or 45 or nore) ng/nL, but less than 55 (e.g., |ess than 55,
54, 53, 50 2012/044893 PCT/US2011/054143

nos. 5,773, 019 and 6,001,386 each disclose an implantable drug delivery device
attachable to the scleral surface of an eye. The device comprises an inner core
containing an effective amount of a low solubility agent covered by a non-bioerodible
polymer that is permeable to the low solubility agent. During operation, the low
5  solubility agent permeates the bioerodible polymer cover for sustained release out of
the device. Additional methods and devices (e.g., a transscleral patch and delivery via
contact lenses) for delivery of a therapeutic agent to the eye are described in, e.g.,
Ambati and Adamis (2002) Prog Retin Eye Res 21(2):145-151; Ranta and Urtti
(2006) Adv Drug Delivery Rev 58(11):1164-1181; Barocas and Balachandran (2008)
10 Expert Opin Drug Delivery 5(1):1-10(10); Gulsen and Chauhan (2004) Invest
Ophthalmol Vis Sci 45:2342-2347; Kim et al. (2007) Ophthalmic Res 39:244-254; and
PCT publication no. WO 04/073551, the disclosures of which are incorporated herein
by reference in their entirety.
As described above, the C5-binding polypeptides described herein can be
15  formulated as relatively high concentrations in aqueous pharmaceutical solutions. For
example, the C5-binding polypeptides can be formulated in solution at a concentration
of between about 10 mg/mL to 100 mg/mL (e.g., between about 9 mg/mL and 90
mg/mL; between about 9 mg/mL and 50 mg/mL; between about 10 mg/mL and 50
mg/mL; between about 15 mg/mL and 50 mg/mL; between about 15 mg/mL and 110
20  mg/mL; between about 15 mg/mL and 100 mg/mL; between about 20 mg/mL and 100
mg/mL; between about 20 mg/mL and 80 mg/mL; between about 25 mg/mL and 100
mg/mL; between about 25 mg/mL and 85 mg/mL; between about 20 mg/mL and 50
mg/mL; between about 25 mg/mL and 50 mg/mL; between about 30 mg/mL and 100
mg/mL; between about 30 mg/mL and 50 mg/mL; between about 40 mg/mL and 100
25  mg/mL; between about 50 mg/mL and 100 mg/mL; or between about 20 mg/mL and
50 mg/mL). In some embodiments, the polypeptide is present in the solution at
greater than (or at least or equal to) 5 (e.g., greater than, at least, or equal to: 5, 6, 7, 8,
9,10, 11, 12,13, 14, 15, 16, 17, 18, 19, 20, 21, 22, 23, 24, 25, 26, 27, 28, 29, 30, 31,
32,33, 34, 35, 36, 37, 38, 39, 40, 41, 42, 43, 44, 45, 46, 47, 48, 49, 50, 51, 52, 53, 54,
30 55,56, 57, 58, 59,60, 61, 62, 63, 64, 65, 66, 67, 68, 69, 70, 71, 72, 73, 74, 75, 76, 77,
78,79, 80, 81, 82, 83, 84, 85, 86, 87, 88, 89, 90, 91, 92, 93, 94, 95, 96, 97, 98, 99,
100, 101, 102, 103, 104, 105, 106, 107, 108, 109, 110, 120, 130, 140, or even 150)
mg/mL. In some embodiments, a C5-binding polypeptide can be formulated at a

concentration of greater than 2 (e.g., greater than 2, 3,4,5,6,7,8,9, 10, 11, 12, 13,
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49, 48, 47, 46, 45, 44, 43, 42, 41, 40, 39, 38, 37, 36, 35, 34,

30, 29, 28, 27, 26,
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14, 15, 16, 17, 18, 19, 20, 21, 22, 23, 24, 25, 26, 27, 28, 29, 30, 31, 32, 33, 34, 35, 36,
37, 38, 39, 40, 41, 42, 43, 44, or 45 or more) mg/mL, but less than 55 (e.g., less than
55, 54, 53, 52, 51, 50, 49, 48, 47, 46, 45, 44, 43, 42, 41, 40, 39, 38, 37, 36, 35, 34, 33,
32,31, 30, 29, 28, 27, 26, 25, 24, 23, 22, 21, 20, 19, 18, 17, 16, 15, 14, 13, 12, 11, 10,
9,8,7,6,or less than 5) mg/mL. Thus, in some embodiments, a C5-binding
polypeptide can be formulated in an aqueous solution at a concentration of greater
than 5 mg/mL and less than 50 mg/mL. In some embodiments, a C5-binding
polypeptide can be formulated in an aqueous solution at a concentration of about 50
mg/mL. Methods for formulating a protein in an aqueous solution are known in the
art and are described in, ¢.g., U.S. Patent No. 7,390,786; McNally and Hastedt (2007),
“Protein Formulation and Delivery,” Second Edition, Drugs and the Pharmaceutical
Sciences, Volume 175, CRC Press; and Banga (1995), “Therapeutic peptides and
proteins: formulation, processing, and delivery systems,” CRC Press. In some
embodiments, the aqueous solution has a neutral pH, e.g., a pH between, e.g., 6.5 and
8 (e.g., between and inclusive of 7 and 8). In some embodiments, the aqueous
solution has a pH of about 6.6, 6.7,6.8,6.9,7,7.1,7.2,73,7.4,75,7.6,7.7,7.8,7.9,
or 8.0. In some embodiments, the aqueous solution has a pH of greater than (or equal
to) 6 (e.g., greater than or equal to 6.1, 6.2, 6.3,6.4,6.5,6.6,6.7,6.8,69,7,7.1,7.2,
7.3,74,7.5,7.6,7.7,7.8, or 7.9), but less than pH 8.

Nucleic acids encoding a C5-binding polypeptide can be incorporated into a
gene construct to be used as a part of a gene therapy protocol to deliver nucleic acids
that can be used to express and produce agents within cells (see below). Expression
constructs of such components may be administered in any therapeutically effective
carrier, ¢.g. any formulation or composition capable of effectively delivering the
component gene to cells in vivo. Approaches include insertion of the subject gene in
viral vectors including recombinant retroviruses, adenovirus, adeno-associated virus,
lentivirus, and herpes simplex virus-1 (HSV-1), or recombinant bacterial or
cukaryotic plasmids. Viral vectors can transfect cells directly; plasmid DNA can be
delivered with the help of, for example, cationic liposomes (lipofectin) or derivatized
(e.g., antibody conjugated), polylysine conjugates, gramicidin S, artificial viral
envelopes or other such intracellular carriers, as well as direct injection of the gene
construct or CaPQy precipitation (see, ¢.g., W0O04/060407) carried out in vivo. (See
also, “Ex vivo Approaches,” below.) Examples of suitable retroviruses include pLJ,

pZIP, pWE and pEM which are known to those skilled in the art (see, ¢.g., Eglitis et
40
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a 10 Another viral gene delivery system utilizes adenovirus-derived vectors (see, e.g.,

Berkner et al. (1988) BioTechniques 6:616; Rosenfeld et al. (1991) Science 252:431-
434; and Rosenfeld et al. (1992) Cell 68:143-155). Suitable adenoviral vectors
derived from the adenovirus strain Ad type 5 d1324 or other strains of adenovirus
(e.g., Ad2, Ad3, Ad7, etc.) are known to those skilled in the art. Yet another viral

15  vector system useful for delivery of the subject gene is the adeno-associated virus
(AAV). See, e.g., Flotte et al. (1992) Am J Respir Cell Mol Biol 7:349-356; Samulski
et al. (1989) J Virol 63:3822-3828; and McLaughlin et al. (1989) J Virol 62:1963-
1973.

In some embodiments, a C5-binding polypeptide described herein can be

20  formulated with one or more additional active agents useful for treating or preventing
a complement-associated disorder (e.g., an AP-associated disorder or a CP-associated
disorder) in a subject. Additional agents for treating a complement-associated
disorder in a subject will vary depending on the particular disorder being treated, but
can include, without limitation, an antihypertensive (e.g., an angiotensin-converting

25  enzyme inhibitor) [for use in treating, e.g., HELLP syndrome], an anticoagulant, a
corticosteroid (e.g., prednisone), or an immunosuppressive agent (e.g., vincristine or
cyclosporine A). Examples of anticoagulants include, e.g., warfarin (Coumadin),
aspirin, heparin, phenindione, fondaparinux, idraparinux, and thrombin inhibitors
(e.g., argatroban, lepirudin, bivalirudin, or dabigatran). A C5-binding polypeptide

30  described herein can also be formulated with a fibrinolytic agent (e.g., ancrod, -
aminocaproic acid, antiplasmin-a;, prostacyclin, and defibrotide) for the treatment of
a complement-associated disorder. In some embodiments, a C5-binding polypeptide

can be formulated with a lipid-lowering agent such as an inhibitor of
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25  an anti-IL-5 antibody, an anti-IgE inhibitor (e.g., montelukast sodium), a
sympathomimetic (e.g., albuterol), an antibiotic (e.g., tobramycin), a
deoxyribonuclease (e.g., pulmozyme), an anticholinergic drug (e.g., ipratropium
bromide), a corticosteroid (e.g., dexamethasone), a B-adrenoreceptor agonist, a
leukotriene inhibitor (e.g., zileuton), a 5-lipoxygenase inhibitor, a PDE inhibitor, a
30  CD23 antagonist, an IL-13 antagonist, a cytokine release inhibitor, a histamine H1

receptor antagonist, an anti-histamine, an anti-inflammatory agent (e.g., cromolyn

sodium), or a histamine release inhibitor.
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i ncl ugﬁ e. 8'6' I aBet al oIt pé/dr al %Zi ne, nifedipine gal.ci um channel

ant agbni sFEPCGIVE PEFTRERTR! CBPPOSBIRnL TP S B usEr JFEPTUdRe . 6. 9., M hu et
al . (2007 )dndintsusitio®) ant @8inistbicd @6gdcs ol B4t AhBnistb2dt depdvatdly, tehy qurbot i ¢
agents include, e.g., heparin, antithronbin, prostacyclin, or 20l ow dose
aspi rin. thesamejon dgfanent dimes dsagdslosy). a CS- bi ndi ng pol ypepti de descri bed

h . be f ;o . :
ag:nelninsf ?gti gnﬁg\r/(\ingﬁl%tg?g?@a%g%@on &étc?jédllr %%g%gfn(nglg?tlegéh%%%ﬁﬂnor ? gr %ati ng a

pul nonar y thdrsentikeily cTleetivatanh@msbf ©06-baediny polspenide daseribed hereth. . Inan anti -1 gE
anti body (e.g.,. omalizumab), an anti-lL-4 anti b-odl\[{‘ or 25an anti-I1L-5

ant i b&dly, SRS aRPPUIMGREs; heqrBpasyton@n e formypated tiashide agpkrigerapgutic

synpat hom i o e : t4. bl ot in), a
doonyr | bomE et G i e e e B Rl of R A E

i pratropi sddiborairade)k, agants sudh thaisthe canporeatsgn fotalexcatietdpasiocady cflactive

| 3- adrenor.ecept.or agonist, a |leukotriene. inhj.bitor (e.g., zileuton), a
521 1 poxy o BN AT BT 4 SpBe S BoGR o4 o0 b AR ALEBHIG | a1 - 13
ant agoni stemplemkhOldtigay-Rls6a8Rd tORpRIAT dis@dbi GitAMRRat HonkRERIOT

antagoni st, an anti-histam ne, an anti-inflammatory agent (e.g., cronolyn
sodi ud) , prthwapiassoariadalisosferhimen subjhchi Methods for determimingotherapapiacdillrent s, a

CS- bi ndi n | ypeptide described herein.can..be fornmul at.ed fo

adn i st r SRR GRS R B B DRl s RN B duflondor use i n
treati ng deselo® ¥Rt - associ at ed di sorder of the eye. Such additional

t herapeutic agents can be, e.g., bevaci zumab or the Fab fragnent of

bevaci zumab or rani bi zumab, 5 both sold by Roche Pharmaceuticals, Inc., and
pegapt ani Apghetitions (Mucogen0; Pfizer, Inc.). Such a kit can al so,

optiod@dl ly, include instructions for administering the CS-binding

pol ypepti de toTac €djiedihg polypeptides) conjipatesrihectofirint SomposiSom ofdinnof

pol ypepti de descri bed herein can _be formulated for admnistration to a

subj ect aﬁ‘t?rf@re\&PltnB cp bf 4368 @gma&%%a‘t %ﬁ@mtl? And therapeutic applications. For

example, detectably-labeled C5-binding polypeptides can be used in assays to detect
the presence or amount of C5 present in a biological sample. Suitable methods for

35  using the antibodies in diagnostic assays are known in the art and include, without
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10 therapy (IVIG, plasmapheresis, plasma replacenent, or plasnma exchange.
In sone enbodi nents, a CS-binding polypeptide can be fornul ated for use
bef ore, owoi2ntp/04e893after, a ki dney transpl ant. VWhenTasgs4os4ds ng

pol ypeptide is to be used in conmbination with a second active agent, the

agents cap be .for ted separately or together. For exanple, t

15r espect l%taB%rEﬁgéguﬁ}l@.ﬁ?C%E% @F%ﬁ?r%yaﬁa%gerﬁ%’(léc&tm@’. .?Stﬁrﬁgﬁt’pri or to
admi ni stratd @&’bl@c%’chﬁﬂﬁbﬁ' §ée?é.%9 ShRBRIIRaR aP,rs_uﬁﬁJ'arﬁieAﬁ’éﬁ'BblrEt %I.?Ju%ﬂa.
separately, e.g., at the sanme or different tines (see below).

descri bed abové) seanconpakintiterthe 64-tedifig polybentiads deschibedhzareintcan hel udes a

therapeutically effective amunt of a - bi ndi ng.. pol ypepti de descri bed

ner el e 1 S PoS SR AT d2usReoRi Rl it PSR EeaHE o nel ude
a sub-3 heraprRUtihE cARPIEMEntOhedated RPN F Rk ¥RFR! 4 d8-taHn@pSIyPegtiagr apeut i ¢
amount of one or npre additional active agents such that tﬂe conponents in
total ar ethehimhipiedeinesionpf éfrmenad comapleaent grsldar (Mg spdystien et bhigsed as

conpl enment - j . di sor (e I i o]

pat huay- as 2SREFbAMEEEERNHF iy @loR bERRAL T SR P B culcs

25pat hway aptamen ait @dibddisortherrdics o abidbjte €t5a phiiudaes of ormelgdesfin ni ng a
therapeutically effective dose of an agent such as a therapeutic anti body
are knowmnMA4Cthe art and described herein. Appl i cations 30 The

CS- bi pgli ng pol ' : ' . f : AN - of, .any of the
For egn g can he ke i Een, AGLeX S HRAER ol AR TRRTA LY BEnan

appl i cat i bassedromn sexagpt entiteely e rmobe/mbddie bLlburns: disecade.nGhischrypept i des can

be used in assays to detect the presence or a nt of . resent in a
bi ol og1 caPIERART BseTauf b Bufeh hodS O PIBUSH G (¢ e AT bRILENI RS
di agnost i gn@R3ay oR@mBt KB bWt R oA C aReH/bNSIiNES to WhisBaHandRumlah M tat i on,

ELI SA, fluoresCence resonance energy transfer applications, Wstern blot,
and dot bhaftbodg etnpoosas a n8as¢ tewlich tSambmaukedemtinbdy, issdmimstared. Ausubel et

al ., prQq. . In so enmbopdi nent th - bi ndi ng,. pol ypept.i,des

deser Thed erding At Sa he st te fo skl ok Tithid SRR BB Brea ¢
identify aogidyOddasove! Amm@@hﬁﬁgoﬁm? cdrf @rtd guse @biaamat - nedi at ed

di sorders. For exanple, a CS-binding polypeptide that inhibits formation of
term nal pelirperiide descarbad beretsa aprppvetiplsineusn nndlelafdhc discagepbisthei ve contr ol
in an ass I . LM Lt - | es,

apt aner o, Fyphir SETGREMOLP D SRERCHRHS ot R e MRLSEEST

f or mat i onbdingiGClypkplide, sl sdrshndi ¢velish prootes céizepi fiod ustgo fpchunpapt | des
descrjbed herei.n can be used as a surrogate antibody in nouse nodel s of
human?@i s&asundingpalypeidsdn by the fipeass &t MmMiier e a human CS- bi ndi ng

pol ypepti de (e- i S i I i : S-react
APl e Lo o AP AL Rt ol soes ok
methods as elaborated on below.

Methods for Treatment

25
The above-described compositions (e.g., any of the C5-binding polypeptides

described herein or pharmaceutical compositions thereof) are useful in, inter alia,
methods for treating or preventing a variety of complement-associated disorders (e.g.,
AP-associated disorders or CP-associated disorders) in a subject. The compositions
30  can be administered to a subject, e.g., a human subject, using a variety of methods that
depend, in part, on the route of administration. The route can be, e.g., intravenous
injection or infusion (IV), subcutaneous injection (SC), intraperitoneal (IP) injection,
intrapulmonary injection, intraocular injection, intraarticular injection, or

intramuscular injection (IM).
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anti body response in a nouse to which the humani zed anti body is

adm ni stered. 15Accordingly, a researcher wishing to study the effect of a
CS- bi ndi nyopoiypessi de in treating a disease (e.g., ANVDpCadtshowa/05413 RA) can
use a nouse CS-binding pol ypeptide described herein in an appropriate nouse
nodel of the disease. |f the re tcher can establish efficacy in the nouse
model of di sea¥eSU] oA s> LR THEY Vﬁhﬁ@??}&ca%&é‘%&?& ts may
est abl i shiy Q@fiecPhy GAP©ERical fmitREa@dn. 38A PR MAACSIRL DAinNgisaliyPeRt i de in
treating the disease in humans. The CS-bi ndi ng pol ypepti des descri bed
her ei n caflloadlsislibayligedrs ta deheers platdpes metr¢lpdpomamspatiof Htced on bel ow.

Met hods for Treat ment The abpve-descri bed.conpositions .g. -.any of the
CS. bi ndi ngU BBy BRTed Tl ar PR eR O R AR etn B o o Baf T ons
thereof) affnplschélborhpositioht @iy B HdiverRtadRchied of in§ddrtRbnQf tiy eventing a
vari ety of conpl enent-associated disorders (e.g., AP-associated disorders
or CP- asseenpeseiiprgirsgeetear by iyactipnsupnplantatiphof e dapes rentonse3bean be

adm ni ste - Lect , o]l ' ' of

ret hods. ¢ PP & 4L ropBths ofy QTR Bih H e IThRPoPY KRN iR o can
be, e.g., of sitef denOIPSSition OChdenn) 0dbne 6f MBicTdN{poMnts Sebsifit rameditiisé 1y ect i on
(SC), intraperitoneal (IP) injection, intrapulnonary injection, intraocular
i nj ect i ontheiipfepdpdtergstiisere Ph§iBeti on, or intranuscular injection (IM.

In so embodi fip @ﬁ i{adj LY. | AR 4k Sad Bef Gl elivered
to a gatjbj ect by %136 eo]?b ocgf:1 E]’addr:}nglrwtl)lﬂlcsat rg;rt%lq %éne% gggatljs%gloggﬁgdn, '#%ec(gl
admi ni st r &t a it (eg., 4h edablatkel joinex. ot crxefhge sinteenbddinmangs whérhdlic does not rely

upon transport of the.conposition or..agent to its intended.target tissue or
site via f pk?%}geh%%?m%@@ﬁ@méem@f@@%& ?B?lympéldea%@%ﬂ THHTEY be

del i ver ed 4B¥tlyth GGbinP ! intd PlofitlspddeBr Bthd DRiGQBIATbnt. OxMpl@AsNt or by
injection or inplantation of "a device containing thé conposition or agent.
Fol | owi nginteediculad rints &1 which@rC3-hinding peilypicpiidycapfbedocalygdminisissde or site,

the c osi tion or .agent, oOr .one Of re ¢o nents thereaf, nma iffuse to
e ¢ RE e sl R e st R st TR AR sttt E¥ tarcBath 1 o
pol ypept i gesatamkRead a8 dtiergéift flibgdcetedttrBicaohditibhs. (£ (B-bindiRgar ti cul at ed

joint). For exanple, in enbodinents where the conpl ement-associ at ed
di sorder Dpelypentideicen glso bpadipblisigrepte barseashise. aginisipmtabriseipiderpdietly to a

joint (e. gt ] O} n Ok - j.olnt. .Exanpl es of
intraarti g‘btilﬁé’%“ ﬂ%l%i %lg?é’éﬁ%\%%%ﬁlg% 1%@1%%1@?%8%%% %é%%l?%g?g{atﬁé %%at 0Focal |y

adm ni st enedichli ncl ude, e.g., the hip, knee, elbow, wist,

sterngcl avi cul ar, tenper onandi byl ar, -carpf tarsal , ankle, .and any other

L, .
j oi nt2Qubj ect 3RS HRPQIRCRIS T 21 &%ngmgspsﬁﬁa%'ge et Ppefsingirehn al so be
adm ni St effle ke I 58 tRbCuRts ofifred AN LB lemBhCRIGRLARSder of the

cubitoradial, deltoid, infrapatellar, 1sc any other bursa known in
the art oftymedhes net o2 i\ MDreA eusbd demen tls, tean CSrelirefdisrtg apphypapt | de can be
locally aglggtgrinisctaletris%ges and structures associated with an eye. The eye has a wall
composed of three distinct layers: the outer sclera, the middle choroid layer, and the
25  inner retina. The chamber behind the lens is filled with a gelatinous fluid referred to
as the vitreous humor. At the back of the eye is the retina, which detects light. The
cornea is an optically transparent tissue, which conveys images to the back of the eye.
The cornea includes one pathway for the permeation of drugs into the eye. Other
anatomical tissue structures associated with the eye include the lacrimal drainage
30  system, which includes a secretory system, a distributive system and an excretory
system. The secretory system comprises secretors that are stimulated by blinking and
temperature change due to tear evaporation and reflex secretors that have an efferent

parasympathetic nerve supply and secrete tears in response to physical or emotional

stimulation. The distributive system includes the eyelids and the tear meniscus
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to the eye, e.g., to treat patients afflicted with a conpl enent -associ at ed
di sorder of the eye such as wet or dry AMD. As used herein, the term"eye"
refers towvarngizmassal | anatom cal tissues and structuresprasdseianed4ni t h an
eye. The eye has a wall conposed of three distinct |ayers: the outer

sclera, the m'ngIe C org%g Ia}ﬁer, nd t he 25i nner etiria. The chanber
behi nd t heoah e qdges elangne eae@@rl SBHSICRIS @VEr hePEVRLHITIEE 8Y t he
vitreous BuBhg, this i Llastiifn 8%R1dpind he retina, which detects |ight.
The cornea is an opticalfy transparent tissue, which conveys inmages to the

back of the ey# sofecralordmments,rcl idestingelpeaphdas ddoninisteecdgertiveat i on of

i s.sue, st ssociated with the

drugs intg the eye.. O her anatom cal . t.ur.es

ye ™ nol uBRTHE SFaBPTR oA dage Soehedainah L IHER pRRESHEEt et or y
system aagthfidtrbd titMOiteMBY ST Rtk ARbRXGERS,Qr 75-BiliPol tigeRr etory system
conprises secretors that are stinulated by blinking and tenperature change
due to teadminNgged genoyrlapldy.ref | ex secretors that have an efferent

par asynpat het i ¢, 061y 6, SUPRLY AN BESHELELAAKS 1 SPBONSS T RpYSI cal or

enoti onal stinulation. utive systeminclu e eyelids and the
t ear neni sewplemanoaslciithé pliintbnadodisordér suoh aPEOPEY®, asitiii; B CSphiedidgt ear s over
the ocul ar surface by _blinking, thus reducing dry areas from devel oping. In
some enmboBphyeenrtile dgsipbed hargingnbioyisediministerss! ta gmnbicet yr ey eidhe Hgpost eri or

chanb o] tnlg)q] Ry L . = bi.ndi. ng. - ide is
5adm ﬁ(? st i(;lrﬂe |aﬁ¥(?[g§idt@ lrlea f&Pg‘lgElég}suggrré\;bf %n%g%%n%lgtag?hg[g@%‘%ﬁg?gg pol ypepti de
i s adm ni gtheledn hemismsygbeoal hryd/or nasal. Hxamptosef phdvathicemsithlsdeveceg for i n

enbodi nents for treatnment or preventio f co enent - associ at ed

Ul monar y PSRl TS B e Bl 5 058 (T ETs. AR B TS oD Glob T de

descri bed,fgfigéR. F8Pcahifc, ReC AN oS RPHIOCA RURhBELcRY tWae Rhgd he | ung.
10 Pul nonary drug delivery nmay be achi‘eved by inhal ation, and

admi ni st r af # subj¢ry by maalodridonporedaiinhaiery Tiheswinhilemndd popelésidice Exanpl es of
h t.ical i . | | i nclud dd
el o . dexiges BT ity FREREYie I8 b s PouHERs IS AGapRES

CS- bi ndi ngow@éripeérs d& wankReyviithe s berRdicie dnfendlvdgsitbudimidiopet by way
of a dry powder inhaler. These inhalers are proFeI | ant -free 15devi ces that

del i ver dthsparbolpler®miptedanica; Hesdopolipdand) dharyIB®iighpderi(ltoaci®ings. Dry

powder in .S ah ' f. LG iinchude, w t hout

Pt ot | ooanlided MatRud 3 USRI RinEEAL LR ERI D A 1)

i nhal er ( AtkgereinoCaxiantistrrisNaasagh8seilts )k, g. Rt B Rablévatiof Hoaxwen t hKl i ne;

London E(r)l%{qand ;.and EclipseTM (Sanofi-Aventis; Paris, Franc See al so,
CT

).
. 9. , AbCTORIR10aI O RAE4 ! Smnc iy @31 56500P Vs vies Dovelbisn varbioND 01/ 78693,
DPl devic : m. 0| I ypepti des
such as i ﬁ@u I ﬁﬁaﬁg‘ﬁglrsgéﬁ iﬁ{o@ﬁéﬁ@%&%ﬁ&%&ﬁ%ﬁ%ﬁ%{dﬁ%@ 1{bferln[%%%'bililindi ng
pol ypept i semdesbedibredtsheCeibmdagnpdlepdmide dpscribod herelnycaadii ni st ered by way of
a netered. dose inhaler. .These inhalers rel n a propellant, to deliver a
Gi Scr ot o HUCBTBOM B GHBRCOPTREY Plingeterddie ruBlSr Thelsain ey
adm ni st ebﬁdlpmpenﬁﬁt% a6l 2 flidchIGl & DrlaRehipdend B tHe lunBSt PXARIOs of
(Boehringer-Ingel heim Ridgefield, Connecticut) and Flovent

(A axdBm corkpeundy adigiasteried by meteyed deseSnhabers envludipe. g., Aso¥ONRL7; 5, 447, 150;
and 6, 095,]41.. n_s i ments,..a - bi ndi . tide can be
aami i ot ofEierraes gt X7 SRR BRC Byo fag Flor AN RHRRARGES) 2o
use conprgsssso,ald, US. Hekhtess. 8,130G0MPpNuMTd1 58 add biogsighii ed aerosol or m st.
A nebul i zer can be, e.g., a jet nebulizer ) o
In some embodiments, a C5-binding polypeptide can be administered to the
lungs of a subject by way of a nebulizer. Nebulizers use compressed air to deliver a
30  compound as a liquefied acrosol or mist. A nebulizer can be, e.g., a jet nebulizer

(e.g., air or liquid-jet nebulizers) or an ultrasonic nebulizer. Additional devices and

intrapulmonary administration methods are set forth in, ¢.g., U.S. Patent Application

Publication Nos. 20050271660 and 20090110679, the disclosures of each of which

are incorporated herein by reference in their entirety.
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(e.g., air or liquid-jet nebulizers) or an ultrasonic nebulizer. Additional
devi ces and intrapul nonary adm ni stration nethods are set forth in, e.qg.,
U. S. Pat ew0 20ppl4#89at i on Publ i cati on Nos. 20050271660 an@C20B2Q108849, the
di scl osures of each of which are incorporated herein by reference in their

entirety. I n so enbod nts, a CS-hin epti de descri bed
herein is adnm H MG &R (gﬁ ¢%H{dﬂ%9plﬂﬂlmﬁli’&ﬁ?/g %P%f]%%/&&tl? on to a subject
in need thgheQerEPby %%mrﬁrapaﬂﬁmﬁfy mﬁlﬁls%u&hﬁ, &oRichAi Rgd BRYyFEpt | des can
be delivered by way of “a nebulizer or an inhaler to a subject (e.g., a

human) af Fbi @ctaawlwonhoamomniltm@ﬁfbmcﬁngs@lammme@lcmher@hawddtb'wydlfr such as
ast hma or CC@[;) !b S erts(tgood t hat stome tglnbo | one or nore
of the cs®BFAUIZRLCHEY aé?ft P&é& GEs\¢s S‘éﬁmﬁf‘é’r)é ey e“a?&}ﬁ ?ﬂl%“t ered

syst em cabdsycihRH puEforafy §k&@bt A@h aSa@hma BACOMS. or dry AMD, asthma, and/or
COPD. A suitable dose of a CS-binding polypeptide described herein, which
dose is 10 capih$ endsrsteedthet ingose eprbéd@mmweabrémfploétmrﬁi -hisdg at ed

di sor der r ing, e.g.,
the age, bOyPeltgt AEbanRARAERERE: Ay SHEL ShouReal PRGNS HURSLNE Chi o

i nhi b| t or ¢ @QIRYQ U ouagdAM{nrast(hmnmichr @OHDf f erent dose of a CS— bi ndi ng

pol ypepti de may be required to treat an elderly subject vmth RA as conpared
to the dose of Assugtablp; ﬁ@ﬁqua%by@érrﬁmiﬁwma%dﬁ:%ﬂb rgiggvhishdpeat a younger

15subjgct cap%f%ecff tlfegﬁl%SIspr@{’Jn%ﬁ a r&gm&)%e?xﬁ ﬁ?soelq{gd%s%tr&rr%i a gﬁb} Etg cfﬁu bj ect

i nclude, e.g e or sev e conpl enent - associat ed di sorder.
For ex arrptiqqend oalabjaeety dfdsdtog uEMudmg( agegte age,aebmand sitergdtt pbHm smhjeca tai f f erent

dosage of , a, CS- ol ti.de than su ct wit r factors
i R ST Rk g R T AR e N s Ry S Sy
af fectingot @@5%11%{30&{3&}5%@9%&' re@tﬁ?édttb H‘%ﬁt dn8d2BsdB]ceCvith tRD’@aégenet Ic

di sposition of the Subject, diet, time of admnistration, rate of
excr et i ongordpargd trotbidnset dfar(S hmdlwlmemwe thdtlistrenegt to tr@zttaigemngers that are

adm nj ter e ouI al.so nde st ood that speC| fic
dosaghs andiidaOheR ARy Aibsinegh® R i Seelds METPBER R Yagbia tpon
t he Judgrr%b oPbevehiey Mtﬁé‘ttd)rﬁﬁleﬁﬁﬂt a‘s@bm@teatqtsbide@nle@r e(xamgle,,a@@@jéar or nurse).
25An anti body described herein can be adm nistered as a fixed dose, or in a

m | |i gr anhpeng RA oy eaniregdrgystugee of » diffesent depdgs@f méiitkindinge dose can al so
be chosen 6lgg£p‘?%‘é?1?an°ar su%)’e%'c 9/1‘[8 rAf%qphtdtﬁ& 3R, bt?xgcqﬁddaeée%r 9{ E%{edﬂgft | mune

responses agal nst e active an e COﬂpOSItIOﬂ

Whi l e i n dBom@is dontlﬁmiﬁlgl otr rd@@odslymffdcﬁgg tlemabjpbtaﬂt,e gdasaplesltbiof dre ant i body
i nclude, e.qg 5-50 il 0.1-100 il g/kg, 0,5-25
i | g/ ke Slénequ t5¢ galetlaﬁbﬁpwlﬁ@np Gergbicat. 3 o g/ gdmenisirasiongiglaf 0. 1- 100

07 kG, 0. S ARk ok AR i3 T Kty XEEPh o dosages of an

anti body descri rein inc wthout Timt 0.1 ilg/kg, 0.5
ilglkg, 1a<ﬂln1nhsg¢rk@to tBe Gubjbq/ kigshodldidlgy/ Hegindarstbod thdtg/skecifiO ddsagghkd), 0.5

ng/ kg, 1.0 0 ng/ kg, 4 nmg/ kg, an [ kg. . har maceut i cal
Conosi 1 BRABHCeRRIIar Ay el e Dlost 14! GrrRLE R e semeEa R ant i body
descri bedtrgﬁ{n%lrﬁedl,g;%thcg{lgﬁ&t(égedmrﬁn n be readily determ ned by 5one
of ordinary s inthe art based, in par on the effect of the

adm ntst er ed aAtnl al!itibgdy dwscrilied heoribramboadnainistdédata Bred drse.antin body and one
nore tha

nore additional a Q |
t er apeut 'S can al so
" el Brro eV ECBRER foser s By ST P R ER can a

vary accoktkistftd Rdhecdransidsi#eductisn bhenttHodR8DE otheAh@st immune responses

against one or more of the active antibodies in the composition. While in no way

intended to be limiting, exemplary dosages of an antibody include, ¢.g., 1-100 pg/kg,

30 0.5-50 pg/kg, 0.1-100 ug/kg, 0.5-25 ug/kg, 1-20 ug/kg, and 1-10 ng/kg, 1-100 mg/kg,
0.5-50 mg/kg, 0.1-100 mg/kg, 0.5-25 mg/kg, 1-20 mg/kg, and 1-10 mg/kg.

Exemplary dosages of an antibody described herein include, without limitation, 0.1
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age, sex, and weight of the individual, and the ability of the anti body
(and one or 10 nore additional active agents) to elicit a desired response
in the i miowotuakg93e. g., anelioration of at |east one ceqdiusean/opananet er,
e.g., anelioration of at |east one synptom of the conpl enent-associ at ed

di sorder. For exanple, a therapeutically effective amount of a CS-binding
pol ypepti Hﬁ‘éa‘?ﬁi“ﬂ gl 0 F(g/]é%ézéﬂug/iﬁ%’ Sreg/keiang &oe/kg: Oel Mgikgale mgkeoccurrence

of ) and/ oj 0%%@?5%?‘1 e télrrﬁ%”ﬁ%ranqlgsﬁ%%gr and/ or any one of the 15synptons

of the partic Wn in art or described herein. A
t her apeut i cal | \ gfafraadeutieal aompoditioscal iadudan e thempehii el yaifiy ctivaxdncoumit

detrinenta) effects of the conpqsition are outweighed hy the .
t her apeut Pﬁ%ﬂ WS’BQ}SQ?SCEL?; hf‘éFlPe%tu%he ective a@\ﬂuﬁﬁwﬁﬁemﬁ?ﬁﬁy dolsuringd byny of

the CSsbi pai i RRLKPEKR GBS AP RESrDBh BldbrfRNof HE bi8il&cgval uated in,
e.g., Phase | dose’escal ation studies. See, e.g., van Gurp 20 et al. (2008)
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such as a single chain anti-CS anti bodx (that inhibits 25cl eavage of CS)
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are descr hgredcy, gnd eegght oGha byideal, and the 2bibig) oicthe enfitedy dandiow:or184;
Haverich et - . Ann [ Sur.g..82: 486- 492 . et al. (2008)
holde BardlalP e alyih grtiRa e SR ARINERLRL, i cai
ef f ect i veaashoation 6f at'léResmpputitioalphintidrect |, ¥@cli@ston ofdt [&stddear terns
used herein are intended to nean _an anmount of an agent that 30will elicit

the desir 8dMHPEI Ygheeamplemapicrseegiateddispidse [ cgamplena thepnsydsdiit i n one or
nore synp - af | @aents: {.at: j - I ;;e(;*fl% di nents, a
conposi ti %ﬁ%ﬁg@gﬁﬁdﬁ%ﬁ%ﬁﬁﬂé@iﬂﬁ?hﬁg%%e@g%g‘lﬁe%scegltﬁ@?éérgﬁt cti \?e anount of
a CS- bi ndelnginaa thpepduraece éf) asdeprento dipaeitusyr disoedec,cmpas aty one efttht ai ns any

of th - bi ndi pol ti.des described herein and one of nore (e.g.,
one, Lo, SRS of Giapardquii diserder kaayyn ia&rﬂr,de%ﬁrﬁsg hgigin- o} 11 or nore)
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therapeutically effective. For exanple, a conpoOsition can contain a
CS- bi ndi ngf thelcgpepsifideade@sitvdiplead hyethe therapedticatlyibenefimseplsctessi ve 5 agent,

wherein the po tj de and agent h at a.concentration.that when
oorb nod. oo PSR EF M G C M Rle S FRTER ARbUERh .
conpl enentapms@el B &Aludtcdiah deg., Piusa 1908 ®64latiokOthdibd. YSNelgt bt gpguti ¢
ef fi cacy of such conpositions can be determ ned by known pharmaceuti cal

pr ocedr est aln(20@8) Are J| T aspbinértiosngsdy | Hnk7dB: Hangrakact@d. (§007)1dani mal nodel s

of any of ek At L1S.Of S I -herei.n). These
proceduregag%ﬁg%gﬁ—l%@ggwgﬁg%%ragggggfe?nmgﬁhget?ﬁgﬁ{?hgg%ﬂpﬁéoeg fp)lse | ethal to
50% of t hagpapuk@Chean)rhaagy 0@ 0EDBE09365be. dose therapeutically effective in

50% of the popul ati.on). The dose ratio between toxic and_ therapeutic
effects is the WHErBpaYaYANCAdRKODSAImiting remplagy pedodeafl adimipisgation i o

L5501, 53U, s RSP 0o SR o, I st
25  cleavage of C5) are described in, ¢.g., Granger et al. (2003) Circulation 108:1184;
Haverich et al. (2006) Ann Thorac Surg 82:486-492; and Testa et al. (2008) J Thorac
Cardiovasc Surg 136(4):884-893.
The terms “therapeutically effective amount” or “therapeutically effective
dose,” or similar terms used herein are intended to mean an amount of an agent that
30 will elicit the desired biological or medical response (e.g., an improvement in one or
more symptoms of a complement-associated disorder). In some embodiments, a

composition described herein contains a therapeutically effective amount of a C5-

binding polypeptide. In some embodiments, the composition contains any of the C5-
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pIasnapheﬁh&mqyodﬁum$b%£b¢mgdapg ﬁnkh&mmnnmpmadéneﬁhedmmlﬂthUéO%XChange

See, e.g., . App et 1392-1404. 1 n sone
orbod: manb S e RopuEeanadoosy s e Maeber il B Gt S0 b o ot er ed
i N conj unghidatio t ﬁ'hé Yo Bratidb&REE RRROMITRI Soutit Qﬁe@t@mg b Qaug@n be
adm nistered to a subject at the sane tine, prior or after, a kidney

t r anspl antndex and it can bg etyjressed 4s the ratgeDhdERion A Génbutdmgmlymmthat For
b h t
bapooh " op Uk ks AEarG R sPEE N hre B I ofoliRF s ot R Gog, o

cat, a rabletffed@s ﬁidsz@@s&i QarcBh@EH BE kaked thadWhdred deldcfyadystell that g€. In
some enbodi nent s, e subject is an infant (e.g., a hunan infant 10As

used her ebuch compapdscie thy siterpbaffeeed gpswgand tomimmizepoinsial ¢fmagedat ment , " or

"in need hgﬁ%gg&mzmde%s&%yggw&% (%gﬁmgy t he judgnent of an approprlate
nmedi cal ractition ’ a nurse, or a nurse practitioner in

t he case of huma.@aataabtaﬁtedrfrdmtheauell|cnlt1t1ﬂaasmsencbimmahsthdmacanrmmmdl s), woul d
reasonably benefi.t fron1aé§pven treatment (such as treatnent_ with a
0O

conpodl t i BhioEyHE Fm&ﬁﬁf@lga BER TS 15N Pe JiF doyage A sydstiibpdias above, the
CS- bi ndi ng.p n\é&ﬁg gﬁgg owﬁelnﬁtﬁ{geddﬂc&ﬁ&tl@ﬁs &ﬁtﬁgctsomﬁalﬁgt a variety of

conpl enment - associ ers su ) AP- associ at ed di sorders
and/ or CPpelypattidas thdt nluchniedErEDsoSudhlmﬂbsondmmcﬁyndrh@dbsagmmmmyI imtation,

nephr 14 SIS Bl e pelleb Rl € SPECRTACPRBRY UK R UK B y:  atypi cal

henol yt i caamﬁﬁ@tﬁngmdnme F@@E‘@@bm&)ﬁ@'p@?&%[de‘d@g@% dQushdae®diytd g, urem c
syndr one guHUS dense deposit disease par oxysmal nocturna

hermog?obi rtreatll(lm-l)revenélug @r@pmpiqmeglt@wpm@ad(dmer) rtilm thifapewticalipt or
e D N T S OB RS SSEERSEBEY, (.0
enzymes, aehul 4 il a@lrﬁél&ﬁ@de{ﬁﬁlabﬁ)avéb’ BideQareg flivnendkétration range that

includes the ICsq (i.¢., the concentration of the test compound which achieves a half-

maximal inhibition of symptoms) as determined in cell culture. Such information can

30  be used to more accurately determine useful doses in humans. Levels in plasma may
be measured, for example, by high performance liquid chromatography or by ELISA.
In some embodiments, the methods can be performed in conjunction with
other therapies for complement-associated disorders. For example, the composition

can be administered to a subject at the same time, prior to, or after, plasmapheresis,
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are s fB? U.S. Patent Application Publication No.
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havi ng one or m)r(g two, three, faour, five, SIX seven, or eight or
mor e) 24 i sRulmeety Sqre?rSdé%nB%rrqurfvﬁen vy aférplcaﬁeérv@ YOEYISREC wi | | vary

dependi ng gq@ﬂ? are wel |
known in '? er%r?fg %@%&‘ﬁh@%&gﬁﬁ%}ﬁ@{éxam g@élr%%s %ﬁ%%%?i@%ﬁg d%é\%g‘% opi ng DDD
i ncl ude, dempsit dscpredDDIPP parbkpimdl mockeual bgpmodiebicond{RNIB) neuroenyeliss f ami |y

hi story of the ditiaop or a genetic. predjisposition to develop the

condi 11 onoatNi20 Sy Bl mdisf Mg patnd PSR P At D e IV Bkonai ng

conpl ementpafbaet &ngﬁbrﬁﬁﬁ'?e écég@%ﬁfe%%acﬁ@a@h@genleka&@h@mﬁ))‘; KeidtfRg,, and/or 30

conpl ement conponent Such DDD- associ ated nutations as wel | nethods
for déer ﬁhemtﬁ@lmﬁ@mhﬂne&aasillﬂv@n]@te@$ tHESLRrendiomep theombotihe nut ati ons are

known i n thrombocytopenic purpura (TTP); spontancous fetal loss; Pauci-immune vasculitis;

epidermolysis bullosa; recurrent fetal loss; and traumatic brain injury. (See, e.g.,
Holers (2008) Immunological Reviews 223:300-316 and Holers and Thurman (2004)
Molecular Immunology 41:147-152.) In some embodiments, the complement-

30  associated disorder is a complement-associated vascular disorder such as, but not
limited to, a cardiovascular disorder, myocarditis, a cerebrovascular disorder, a
peripheral (e.g., musculoskeletal) vascular disorder, a renovascular disorder, a
mesenteric/enteric vascular disorder, revascularization to transplants and/or replants,

vasculitis, Henoch-Schénlein purpura nephritis, systemic lupus erythematosus-
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pages 199-221; Ault et al. (1997) 51 J Biol Chem 272:25168-75;

Abr er a- Abel eda et al .. .(200 J Med. net 43:582-589; . Poznans et al.
(1989) J PHALIAL Vi%llmésv&%%eassaalﬁggma ZL&Pmat(oa Gt f&rﬁagan e 331 349;
and Hegas)&as%{lh@é Tafca%@gl?); dﬁ@&sé & %méar&gﬁlygﬁﬁﬁy,aggb%nc ThSpatRy human at ri sk

for devel oping DDD can be, e.g., one has ‘one or nore associated 5
mut at i onslﬁawasdkesganwee(mfwlsmg/e@ﬁm oS em’melum(VﬁiEa afmirrﬁsttyndmsscbbmyingf
developin% th disegsawfRi?ktf é)rs f@ t fmn in the art of
medi ci ne SFE %CEPI?B rotgtional alhergCiofe g P?rf%ﬁn%‘s 389%?%“ HECLBMdi ti on,
i.e., 2 famdibyladiy sEOCX). QSeet B% stdpattaﬁIaplgicaaoﬂgﬂtﬂtdaﬁo@ﬁ@mosp@muspE to
devel op the condition such 9 one or nore nmutations in 10 the

1

ADAMT'S13 @édélonﬂmwmw§@pl %@é@é inplusty, witheutTiptagioa, MéyiCeMad i n

detail in y I 0Q, et al.
(2004) Se%@ag%%%sﬁ/’gﬁvgg 66;(a§i e%sf 5@15@1338‘ S»é?l%len Sé(%ﬁ%es 955- 958:
and Nor i sBetré 8yndoRRODBYgek’ Aﬂbz&@pgrb&p@é@ionl(ﬁ gllﬁﬂspléxﬁiBeJeRlcﬁlB, systeingr s for TTP
al so include those conditions or aqlnts that are known to precipitate TTP,

%

or TTP r eBUlRPERHQY IeIRORSHEPSIBUCPipthock pipina card i urye glaspsrulopepiyigis; aI
i nf ecfg Onﬁaglﬁmgto S 6191 ! ﬁe f@labétgg g&ﬂa@ﬂséem%l{ g%l thn?rﬁﬁﬁé)ﬁb?ncﬁ HI'V

and Kaposi's sarco Vi rus pregnan g., ery et al.
(1998) Amaukentie rq:aIId)A) 5&011&8}01141@nﬂmdyt6pauc pmqnpraa(lTH)TBoodpasﬁmcsmdmme of TTP,

has al so been a se, of a euti c agents (drugs
i ncl udi ng?nt@hﬁ g e(JA Ca@é‘ir‘?l? @Q&Ag’g lfye% or (drugs)
cycl ospor Hﬂoﬁefssiﬁ@lud@ : ,chﬁﬁﬁéj%ktﬁ&tl Imohd9Uldor®e @U@@t &thma,

34(2):140-147). Hereinafter, such nanifestations of TIP nay be, wher e

appr opr i apelmqnelfyeﬁbreds,ttmoméutlseel@phys“emﬁf @oncmnhta%@dmramsedndr Slé@qoidoms.

"preg nc¥-3ssQ ia ed TTP tdru soci,ated TTP.' s, a human at risk
(or “ab0er SmRET LR aneTS disopfly it TRt B b P Rrp  acs0c! at e

mut at i onsmﬁ csslitanﬁlaﬁa/ﬂiﬁl}{’odgae@nbéd hervemnratetfodiinf 6ly. desepPngitng a recurrent
formof TTP can 25be one, Sp who has had TTP an§ has an infection, is

pr egnant A@plw%lonrl’abh@eéioné%s 920271660 In somicskabpgisnasitss thede S-amd®ear e wel |
known in {a&gﬂé}ﬁfde%es%ﬁﬁ'%&ﬁé?ﬁn%ﬁ %ﬂgédqginet o4 for %a%g%&%éﬁé' on to devel op
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rrutatlons in 30 conpl enment Factor H (CFH), nenbran cofactor protein (MCP;
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| (CFI). (See, aQq@ed hfBNM GltGLct 84t Rk foﬁdle%%ér? rﬁém%%s&%ﬁe 44;
Ri chards et al. 8120013 Am J Hum Genet 68: 48 90; pr|0| et a (2001) Am

Soc Nephr disoti2r’ ’2(9%— %ZAP hﬂumatedeiusoadler of Qmassdcmtedi diSertet) 140 Sﬁlﬁéet68l
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complement factor H (CFH), complement factor H-related 5 (CFHRS), and/or

30  complement component C3 (C3). Such DDD-associated mutations as well methods
for determining whether a subject carries one or more of the mutations are known in
the art and described in, e.g., Licht et al. (2006) Kidney Int 70:42-50; Zipfel et al.
(2006) “The role of complement in membranoproliferative glomerulonephritis,” In:

Complement and Kidney Disease, Springer, Berlin, pages 199-221; Ault et al. (1997)
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be, e. gl.o, g%ﬁé&\%/\}na%%cg&&gn%ﬁ% Llls-r%b g? ]it%lrl] %%eﬂ aéénosjr((dgl? S}%%ﬁ@&?%%%ge al so,
07108, 202 il and and Bames (1090) AWA ArCh Lter n Ned- 191 482- 466: Ve
50: 1 I nl and _an arn rc nt ern n
o0 2130 {200k B Bl CHLT AT % s 6 M Bos suqh R Bon TR o08) Ann

Henat ol 79121% Sﬁﬂe}f}re a?lﬂ‘gg BNYrled Y as, (eéoeélﬁfe&?dﬂcﬁsg RPeTThYt 0genet

152: 66- 69. or nyastheni a gravis are well known in the
art of metpregmacpiasbocatdduier,” er glrug-assortidspids? ﬂihmus atlwmiaamﬂlrmb forthe

condition, i hi story of the condi n or genet.i

pr edi sposfif‘fe&w%‘?‘?i%m {3% e O R GHE S R b T sty A N e anpl e,
sone HLA tH:DESABMES 1@sg°egel AtiREhai d RisRPorl RCEIBARED rEditten RrmdgviEtroRihng MG
Risk factors for MG include the ingestion or exposure to certain

MG- i nduci hgon@drasgehashashad d, TPrmd hapen infedtioadistpocgnnipeniscint¢rgpinge. See,
e.g., Drosgs et al. (1993) din Exp Rheunmatol 11(4):387-91 and Kaeser et
al . (1984? "Bd¥a Neurol Scand Suppl 100: 39-47. As MG can be episodic, a

subj ect who hagigrfestb®Ust YHER RES WD kLSO Hethe brt B dyigindTRcl@de, Rayvi ng MG
can be at risk for relapse. Thus, a human at risk for devel oping M5 can be,

e.g., onedRidispasitian fodavelpprhe eandjtiass 1ai Seilohisoreoiie cordition or a

genetic predisposition to develop the condition such as, ¢.g., one or more mutations in

30  complement Factor H (CFH), membrane cofactor protein (MCP; CD46), C4b-binding

protein, complement factor B (CFB), or complement factor I (CFI). (See, ¢.g.,
Warwicker et al. (1998) Kidney Int 53:836-844; Richards et al. (2001) Am J Hum
Genet 68:485-490; Caprioli et al. (2001) Am Soc Nephrol 12:297-307; Neuman et al.

(2003) J Med Genet 40:676-681; Richards et al. (2006) Proc Natl Acad Sci USA
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15 ingested or been adm nistered an Mz i nduci ng drug such as

D-penicill am ne. As used herein, a subject "at risk for devel opi ng
CAPS" i s woO=0i¥m@es93havi ng one or nore (e.g., two, threepCraseqi1forse3 si x,
seven, or eight or nore) risk factors for devel oping the disorder.

Appr oxi ma 60% . 0of the incidences of S are, preced cipitating
event ;ucmiz%%-?f?ﬁébﬁeaﬁ?u*r et ¢ agk(zgﬁgt']d?’? *6&@&@&%1@@50 t hose
condi ti OnEsﬂ%@%oFd?llcPétQﬁ.' (Qbéﬁtﬁqu?@%zhl_@ﬁB-M; G%@éoebhéﬁ'dqurgte_%t aLertain
cancers (e.g., gastric cancer, ovarian cancer, |ynphoma, |eukem a,

endomet r i 300¢ pRuerNarbdenbBa SAndal): 240 45uBtpre atnad e2)08)pf gmeand y ,

Syt om o IR RO oS R e b T AR Gl AL DL 0
certaifn i RasiaoRREal. (2006L4pANS RiflCIabdes alsd BicludP . ¥ OMifdcisn R 25i nf ecti on

and hepatitis infection. Hereinafter, such manifestations of CAPS may be
referred Peplecocgugpneumeaive epIeaRsISr: caned. GAPSIC to ptherNsPEcati(®B-associ at ed

“SLE assodi ApBapaptin Gepluin B AEbh AL SRR StyiBtteBhute) ogi o
(Budep) 3@geh}s @Q3-c3dbspdrihegO&II3, 6t intdrferdnd Oéxppsurt puisntil platk]ct aferfid(c.dvenner et
al. (2008). AmJ Med. Sci 335(Pgl :394-7; 30 M eshach et al. (2006) Autoi mmune
Rev 6(2): 9alopidinggelammingrely Y igfectipndtigyplapfeteimiuioemmane disgysegadg:

Gone e : 1 L g 5 :322-32; Kasanon et
al . f5(535)55@%%%?18?%@%9@%(%@%8f‘@%&%&’%&?@ﬁ%@@l .@%’1%%8) Vedi of ne
77(3) : 195Ca0stantarscuCanp GRe4) ettn AKidne2 BRS8Y3:016-8 Pdttioager (2003)6)uw/58i7.  Thus,

a human at ris I el.opi CAPS e, e.g., ri mary CAPS

and/ or a éﬁl@@b lb%é?%laé {EH‘E‘WH%% gt %e(légjéo‘@ra{tf@&?wltﬁ%&%% VaFuvRirh °Erom t he

above it w (1988¢ceh&as U0 MbIIBAE & a'l'.%fl99“6/19'@1?19@11&9?‘1@!5‘79!5’89; Bragon-

conpl enent - associ ated di sorder” (e.g., an AP-associ ated di sorder or a

CP- associ Bueyy &dl. $00e v Mnaber Nephral 16:33%e6% ubfl Botlecrwt ¢lh(2904) €fedifey of

i nter g§t © Djs 39-S2 ﬁyﬁ ect "suspected of having a conpl enent -associ at ed

di sorder" (Se—g a ‘ternative conpl enment pat hway-associ ated di sorder) is

one havi ng onerk 86R HEHYLLPta®Owell Rhe®n if @ukhrt ffinvlicisd and ineves, ei ght,

nine, or 10 or nore) synptons of the disease. Synptons of these disorders

wi || var ycgepandpaigusarcgrracyanateiaal age oyrsdt wars. Gsueasangadmtienown to t hose

of skill | L.Cl Nk k I 0 . Fncl ude,

e.g.: onebgcru g eﬁ(g%}rg%%%ﬁar (%I;ﬁ]:élﬁgpbnr %?%qgoﬁlrgipge;sg%g%c fgﬂfdnge)fpl)]t‘si{rg:l-%f:)lo{(le?ogof/r ndr one;

drusen depekopignut@nd, (Scd/epudahinngal. (DY Nagoguifegd ey 14ai15Rj podyst r ophy

and conplications thereof; and the presence of serum C3 nephritic factor
c(1Bdy i b

(C3nety, anlliyan ol V (Uptes Gagral A& Ot5BBh and faddsn ¢ ghvEIPAd# of the
al ternati é?mﬁ%?z@n%‘é&%@?%‘ﬁayor &SRB, g Sger%nalﬁpe%cagitan HomdndPRp) . supra).

Synpt ons S 1 nc ., severe h ension, proteinuria, urem a,
| et har gy/ fiestelaped préechaintpatai duiring a firkirpoegaoyy careri aue atiisk Gargivdppingi c

henol ytic 1a, .and renal function inpairnent (e.g., acute renal
failure). H%@ﬁ%]tsé’ﬂgmgfe gi . Pﬂﬂgl,nge‘i‘ ée.CPn?irPEergB?Tlf&onbi , thrombocyt openi a,
fever, | ow ADANIRL3:toR!6 CADY At §lNaGBwaNRIRSH HMm&Miciaé hhd inkMide 20§ | uct uat i ng
central nervous system abnornalities, renal failure, m croangiopathic
henol 32 i ccendeting or bganitsihagare fuewu tapreppiisie s AlpdoroiPrtaigrepes, guch asesul ti ng
fromisch ng a il.n tt ag d tlr act or f{.omfentbratl NErvous, sys .em)i nvol venment ),
chest pai A"dRS TPHCE 10 BegRiA T B e e R 5 10w ZuraEterigh {Rd WIEEIECH]E)] oi nt  pai n.
Synpt oms  ghnRAokEkhowiCho Wd@ssoRiadled wih tHef dReslspmeweIfid AN indl@dd, 8ye HIgnemn a,

wei ght | oss, fever, and often, 25 crippling pain. Sonme commpn synptons of
r heurmt oi B1fegtioRr(prd AT hensditip 61 ipfecon. M eskisnig GreaieIke MTRGioNhat | asts an

hour or | o | i [ if ' I ME ST ] 0] - swelling in
the soft ErechparBie A Infol B el ihiben 0 Rl (Ui Eoh s, o The i nt
Swel | 3thg adectioas tonvhidieodis. Wedadis g3sddiatedivith €D Wl s&nwithogr essi vel 'y or
remain the sane for years before progressing. Synptons. of HELLP are known
in the 3o§¥n_etab?m ﬁ@HTFi‘idr%ma%B’n_}Prl?éP@d Erdngter, Syl FegdosEAng RELAR ™34 n,
nausea, Vv g@%@ pe adr. : e on,

pr ot ei nur Pg’],vtjﬂbe:?%?p ed vis ?gfﬁfr&égﬁsf g'ig'r’lt glgﬂﬁ%gla%}aeﬁii gém)ﬁgp%%@%gfn a,

par est heshspcieled (t[2d Thusea hemay atesykl fov devettpmey€A Dacaarticac.ghenoiviio i ¢

anem a), and | | at el et . count,  any of ichinc i jon with pregnanc
T a R M BB BB Bt o 1Bt (sl R SR LRSI, me P AN
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55 172:1876-1890; Sibai (1986) AmJ Obstet Gynecol 162:311-316; and Padden
(1999), supra.) Synptons of PNH include, e.g., henolytic anem a (a

decr easedwount2ar4898 red bl ood cells), henogl obi nuria (tRreTarSesiansg4df

henogl obin in the urine particularly evident after sleeping), and

PNk o 111 G445 LTS aRE AL {5 RAT Ha0oky S PRGBS | ned her o

as inci d?(@% %Qf\/lﬂﬁc% TERI-PIRY 191‘4'@46@}’@7%@%@ ﬁ2b@4)'&lz'@Pa§cfz§ﬁt7'aL\ﬁan
dysfunction, thronbosis, and recurrent abdom nal pain. Synptons of CAPS are

wel | knowAS2A3-2A%; Michawt ctreedil 89%edramfderiatel 161201 -204 apd Khgnppad H30Yi cal

evi dence > occl usi ons; the presence of

10ant i phogjﬁﬁ%ﬁr CEJ@”& @P%%&aﬁgfﬁéum ly at high titer), vascul ar thromboses,
severes mul ti- QiGFACtNIOHMGEIRMia pralis MR ar&WRR khEWs iPthe adCfintedi@sPi r at ory
di stress syndrone, dissem nated intravascul ar coagul ati on, mcr oangl opat hi c

henpl yt i cazth@siude, sghi Bredispesson writevelap ditvwagditiopens- aa fagalydigtary afehe

di stingui P e resent with
severe nu?%dgtﬂil{%ggéén%%/&egn Slltg%“gr %gl]p ﬁnﬂ{[eucroce&éﬁ o ‘lrlsgéac léa?ac¢9ri zed by
rapid, di Fﬁu@@n@nmlsbmveﬂsetypie§mhamoalaaemwﬂﬂa@ﬁiw@@ai iskedo devedoping af fecting
t he parench mal glans In contrast, APS is associated wth single venous

or arteri M anﬁkJ pi5 fpmMEbinglugds dhoiagessipn g8 BXNPSTISIS certyjiM Grindusmans

i ncl uge i t&
condi t| ons I nc?éh?sn%ﬁmgltt lcl)%llytg@%-bgtlﬁgén@ag%n ot H@égcé %)Wﬁﬁgﬁu( %%nst abl e
gait, depEes&éelmrobllssdp3d7edl a0fkadsat etakmﬂ%@mnsNemndSaMnﬂﬁbpp]I ty chew ng,

t al ki ng, sone,.i nst nces sub ect can nt with
par t1 8" of 00 S o RS \hcan Pe RENGH e BRGE phe Gebhi ik FeRer R of CAD
i nclude, &g synﬂﬁbﬂﬂs ofﬁé’x@ﬁg ML ko at@ﬁﬁ%rarelabﬁ‘éjuﬂﬁﬂ Phaash £t|r%‘1¥f610 the
extremties (€.g., wth gangrene), and renal di sease or acute renal

failur e Hevesapmee Bih o e nigs one M@Oé}}ﬂplﬁi@y biatorpot MG awl/dromicrvghaghgsosure to
coI d nper atu 25From clear t subj ects

" euspbot ea g Ch&hest R AR R Gothetbing i Cerdeeh e thE, %5l T ¢ he
subj ects wi thi Asas&PReeiasa Qfbjéct-anBstior ddveRPi CARSUIsIRAbRCt KdvtgTet hods can
i nclude identifying the subject as one having, suspected of haV|ng, or at
risk for ceselwpicdee. avedhisceventiivgsybcicutedr dighberaaerc) Hskafasioss

S)lj:'it’rglb L? gg\l}e?o 1T%{h§%i%§r?gc?fg.t '@gﬁ%o?{?méteg ?)U}%Ft%E i enxls&oé’%AlgS Eltégarg’qfea&ﬁ

1 uencrng tec

m croarrapgh pf@lipltiahgem'mism ashatiffcticn. Humsnnﬁuﬂaptefstfoha&m ibBMassoci at ed

rrutatlon in a CFH, or C3.gene are ?‘(scrlbed in, Licht et al.
C

(200630 Ki H}‘?éilc‘?nrﬁiﬂ“% k&QWBGO precipitate eaPRpuchias ol ot %@ﬁ%to A%rratm et al. (1997)

j 5 5'53|2 %g&ﬂcéﬁﬁ §5, é&%né ?ancAQ 0S5 REEEIR nihofla; 1LRARG) enbioMetidpenet

cancer, adenocarcinoma, and lung cancer), pregnancy, puerperium, transplantation,
primary APS, rheumatoid arthritis (RA), systemic lupus erythematosus (SLE), surgery
(e.g., eye surgery), and certain infections. Infections include, e.g., parvovirus B19

25  infection and hepatitis C infection. Hereinafter, such manifestations of CAPS may be
referred to as, e.g., “cancer-associated CAPS,” “transplantation-associated CAPS,”
“RA-associated CAPS,” “infection-associated CAPS,” or “SLE-associated CAPS.”
See, ¢.g., Soltész et al. (2000) Haematologia (Budep) 30(4):303-311; Ideguchi et al.
(2007) Lupus 16(1):59-64; Manner et al. (2008) 4m J Med Sci 335(5):394-7,

30  Miesbach et al. (2006) Autoimmune Rev 6(2):94-7, Gébmez-Puerta et al. (2006)
Autoimmune Rev 6(2):85-8; Gomez-Puerta et al. (2006) Semin Arthritis Rheum
35(5):322-32; Kasamon et al. (2005) Haematologia 90(3):50-53; Atherson et al.
(1998) Medicine 77(3):195-207; and Canpolat et al. (2008) Clin Pediatr 47(6):593-7.
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al. (1989) J Inmunol 143:1254-1258; Jansen et al. (1998) Kidney Int

53: 331-349; and Hegasy et al. (2002) AmJ Pathol 161:2027-2034. Methods for
det ect i ngwohe1pesdence of characteri stic DDD-associ at ed Pelraistoionsgdense
deposits are also well known in the art. For exanple, a nedical

practitio n obt ai tissue bi yfromthe Ki of 5a [ ent and
subj ect t ust P%&H’é‘n%ng‘f @6 0%%?%2%0069 CThe: ﬂ%f‘de%ﬁ PrrEedvY r may

al so examaﬁt{?ortah@an%rstﬁ&'tqs Eﬂowmsk&%t%%@tﬁf@ms) detect the presence of C3
using an anti-C3 antibody and/or light mcroscopy to determne if there is

menbr anopr ol i f Ercan tM@bgVQ)mnu Ibonbphthuat subjecBeaf rigk @)r devéddkeg aet aI (2007)

Mod Pat hol 1975, | nt 204-. In sone
10 enbod: FRAEMeRRE oIl AFPRst Gre-gr AP-Enapiise B8R sreh S 0 TB8 can

i ncl ude aggaMeNHGhréndt apale ﬁg@&ﬁwﬁmﬁl A dpeciby esianeat of C3NeF. Methods for
detecting the presence of F in blood are described in, e.g., Schwertz

et al. (2001) Pewbieet sppncsicgypfhavingslcomplengpt-appciated disorderdf@ditent s, t he
medi cal prachid de c'8§{p1e tggtil%rag:agﬁ%n}c’%@e%&%rg&?% Shelhivi é\ 'oﬂ%r &%?e cpnpl ement

oy
activation in s Seru ICla O ncrease EITEI’I ctivation

i ncl ude, ev@ threa, fbﬁdﬁ@éls@x‘] sevenCEISRY, nﬁled@CI’(B@&ﬁoﬂe)lsyfﬁBptoﬂlﬁdf dire digeasecase in
C3dg/ C3d. See, estﬂ% pel et al. (2005), supra. In sone enbodi nents, a
medi cal pS¥@ptom élfleSé éwogi@awﬂlevaéy demsging an té%amsvl%@wré% 8uigiet he

devel F(P”eﬁﬁm% todt@lp&ecg SRIGL e S Bﬁ&eﬁlc&%a%opéia%‘gdlgg&%?t i (Fn?ﬁncND For

exanmpl e, a nedica practitioner can use test tion such
as, but notclddeng.g ednd: or badlabkhackeptiasndprotehert aartehdphage apddromand

electrooclor h IV|IIeet al Am J dney Di s

2o B oy ol B8t aE o bitnaf Prnid e Bt heti naly R suspect ed
of havi ngcorﬁﬁh&hoﬁé ﬁ%reBPranQ%YeeﬂrgﬁnBQM &E%l@S%e?hﬁﬁc KRR BNeF)hQn art. For
exanpl e, Myata et describe a 25 variety of assays measuri ng

ADAMTS13 awtbantibogly dnecetGCbagﬂl@gCéth,sthﬁﬁB@oomrasmﬂthﬁ labmlatlmubj ect (Curr Qpin

e phohot SUMERMEI AT S N AR LS o e bt AERRY L b ect,
are descrikegcl dg., Sov@ro Jy-[)%ﬁbnsﬁcapg?&telﬂuﬁnu&iﬁlaN@ﬂlﬁfﬁ/faﬁﬁuelﬁ‘?@abﬂﬁ§1 Furl an

et al. (1998) New' Engl Med 339: 1578-1584; Matsunpto et al. (2004) Bl ood
30103: 1309quh@:w@¢alw¢r0@tgmathlq bopolytitaremiyayidyana fumripn5 g0 “Met hods for

det ect | “gmﬁ&egc& Qﬂaﬁﬁrre?r%to o %%31%&? egegdaf}ﬁtc bpApdi es t hat

bind to A ogi cal 278 jec dre known

i n the ar thrombscyeoprafal &veﬁ e ADASEI B endtdl ipracipade ptessiam obsctivityed with a
serum saml e froma subject without TTP to de ct t he presence of
ant i - AbAMTBAEatiE GepH | nsEvoUs §ysiom & ﬁwélﬁleu%rﬁi) aalurs, perRaRgemiicn prot ei n

can be | Salabietl LG PRI pARANTHANT, et inl o X1 HGRARMYERLS activity

assays to rmne i f an ADAMISI3 ant i present. See, e.g.,
Dong et alschr2i@@8)heAnt tdactenfroml ceBB{IR)voBiL Sy Bdid inxiomvemmm@ d[ﬁs‘ophlmdmd: s, risk

o e o T Sl ME P A el et gy o pateni
nucl ei ¢ agicthdal & aY §tifhcsONGBRGURIREHA Gherh Rl wéﬁgherofsg,rfgve@, dMdtolchon in the
25  crippling pain. Some common symptoms of rheumatoid arthritis include joint
stiffness upon awakening that lasts an hour or longer; swelling in a specific finger or
wrist joints; swelling in the soft tissue around the joints; and swelling on both sides of
the joint. Swelling can occur with or without pain, and can worsen progressively or
remain the same for years before progressing. Symptoms of HELLP are known in the
30  art of medicine and include, ¢.g., malaise, epigastric pain, nausea, vomiting, headache,
right upper quadrant pain, hypertension, proteinuria, blurred vision, gastrointestinal
bleeding, hypoglycemia, paresthesia, elevated liver enzymes/liver damage, anemia
(hemolytic anemia), and low platelet count, any of which in combination with

pregnancy or recent pregnancy. (See, ¢.g., Tomsen (1995) Am J Obstet Gynecol
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ADAMIS13 gene are known in the art and described in, e.g., Levy et al.,
supra; Kokane et al., supra; Licht et al., supra; and Noris et al., supra.
I n addi tiwo,2orealeeds for identifying a subject as one haeirnsoz0sqest ed of
10 having, or at risk for devel oping aHUS are known in the art. For

cubj oot haD ThTtonse s BeRe n i ghaper e b Py dhent 129%br acut e
renal ins HIerSi Sﬂﬁp’tomﬂf PN?H%X&H&_%‘TQ.?hSﬁBly’H@ aﬁ!érﬁﬁ’(@ A6 c¥d duBdi gl
prof essional as ‘one or nore of: (i) a platelet count that is |ess than

150, 000/ nm@! tleodyeells), bswogloamuea (100 OraveB);of hicmpglabmed et wrare pantipilatyel et

15survival_ .ti reflecting.enhanced platel et disruption in the

o roul at ; SAtolagel froryo; AR REENE e B afoetiet PEmsBPPitar srear,

whi ch §s gRBaitRLAN! PWH-BRQEPNHFEYs 86 khdwh kPRavRfpatdXiyombaenitiopel esi s.

M cr oangi opat hi ¢ henol ytic anem a can be di agnosed by a nedi cal

pr of essi ofiglincddicenis ineidepseeobdark-cploreterbyg dyiphagiarfeesie aickblds t hat are | ess

than 10 ). (1.1) increased serum | actate
dehydroggﬁéﬁ%méﬁF%ﬁﬁ?M%%%C%%fggﬁ?%ﬁggéé&@%9éy#); (tii) hyperbilirubinem a,
reticul ocyt osi SympiohufdlAPR)afcrveg] hemaghohs &t ofunddiciwand invhet gt abl e

hapt ogl obi n concentrations; and (iv) the detection of fragnmented red bl ood
cel I s ( schistopatholagiop! Gridence pé multinle smaly ¥prselocghusions:theprep@caef cell's in the

eri ra | R W j . Kapl an
gt alo.m?( 1 1&%&%%‘#@%@?6%&%@88%%?%%@2%%%ﬁl ot?oggsgggylgﬁggﬁ tlo_cyt gpeni o
Pur pur a, " otgaf dysfandtenl tialiGeme hypcBBhki08 2418 GE&PHhtoan disZepfsghdrpR105)
"Conpl ement and Ki dney Di sease,” Springer (|ISBN 3764371668).. A
riclietge! R e e R R e e
concent r afdQiscy®ds, & ﬁf@n&%yﬁﬁbeﬁan@?@g &nYe GHRLERIRENMroRAPYAlthAN or

dysregul ation. "I n addition, "as is clear fromthe foregoi ng disclosure, a
subj ect caaidng widle CAPS gederally Peeshitwyitigsayercanilo priduSibdy sfudefion 61i ng t he

subj e as .har bgri,ng pne _or. re mutations i.-n a gene associated with aHUS
such 5% CRNREARCR NG rdTt o iy SRR L PG Risithalls g
mut ati on pRedém@RABy affedti@ahe farnchyRN¥PoSAd EMCoRGaANAIP % ikcdssd Gatétvithar r ay
techni ques. (See, e.g., Breslin et al. (2006) Cin Am Soc Nephrol 1:88-99
and Coi co&idgleacdeus yrgerigdimediumtodgey blood yemat occhstans SSympomsIgMe40- 245. )
58 - 0 TP S| | £C N ving:. suspect ed of

havi ng, or a(QTggkE?@?&ggggﬁékgﬁgso%@ﬁggg&g sgsﬁﬁgaﬁiéﬂggﬁéyart of

medi ci ne. irfcudigy prRisgof ena@biotiatydey, diflofia,ametabanitpdaprtsval didisterred | j oi nt's
of the hands, wrists, fee(l- and knees to.identify inflanmmtion in a
symmet® i cAcidiegrtessinms o dificylty chewing; iking. payvaliosdng Resomsrinttancsember of
tests to : j-Qi | f i i hritis due
o i nfect o ar o B ok e e o R P e wi th
abnor mal apmptoodi S AD indhedehb goghami favat, phllanamdmiaf elducet dtbadaidvennt s. For
exanple, an antibody referred to.as 'rheumtoid factor” .i.s found in

appr Oxi MBI BEDLC Bab T HERErTR- AHbERE D ke A 0edrral FT-uf RS ant i body
i's presentmbsdifRAk, ﬁ@%&ﬁﬁfo‘fnsvﬂahQc&grfbmggk%sﬁféthrcbld t%m?@ﬁtﬂrgys it is
useful in the diagnosis of rheumatoid arthritis when evaluating patients
wi t h Zhexpl ai nEwn dicrabovait vathbaicleenthasadjects. ‘guspeotad oVbavioghj et al . (2008)

Ann NY Acad Sci 1143: 268-285 and Habj t al.. 2007) | munol-. | nvest

B e) " snotammeaRc At AR ARl kPRl Fbs@isstt FRRH 1 kRl b Ay i
al so frequent! yn {uembdilipait &né ScModh cahiauRmt @icdtifid1hictsiiSjectS8®nc €. 9. ,
Benucci et al. (2008) 15Cin Rheumatol 27(1):91-95; Jul kunen et al. (2005)

Scan J RhBuag.obsmeaied pf hoving o at Heblomdgwsleming. atcogiplement@syocitq@heumat ol

32(8):1488- 4. . [ [ ' d bl ood
col I sodi SERERCingbisey SRR ALMBERE Lo R, RRANAASKAINR 7S
sedi ngMt atitoRor @éaenptd Buitdlusethods (cag. Coeydencirgasehntquet ot e ofnf | anmati on of
the joints and is Esually,taster during disease flares )

microarrays) for determining whether a human subject has a DDD-associated

mutation in a CFH, CFHRS, or C3 gene are described in, e.g., Licht et al. (2006)

Kidney Int 70:42-50; Zipfel et al. (2006), supra; Ault et al. (1997) J Biol Chem

272:25168-75; Abrera-Abeleda et al. (2006) J Med Genet 43:582-589; Poznansky et
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20 and sl ower during rem ssions. Another blood test that can be used to
nmeasure the degree of inflanmmtion present in the body is the Creactive
protei n. WO2012/Hys9Bhernore, joint x-rays can al so be usedTius2dilagese a
subj ect as having rheumatoid arthritis. As RA progresses, the x-rays can

T ays cabt RS BmUby s B S Tar G Tt S8k BB L B @hce and

j oi nt da”ﬁ%ga e hl. gid@@)Aﬁpﬁﬁatﬁgﬁ@i:M%@ﬂ.aMe@lﬁ%ifé!r_edetté%%ih% H{@[ﬁ@é@d&@’ _can
denonstrate the inflaned joints. Met hods for identifying a subject as

one havi ngf cleusstastie PLUP-absweiatay, clentroatdensesdepbaits atevled opildgowhELIR are known
in the art_of. nedicine. | I mar k..synpt o of HELLP syndro inclu

el ys: s oreURraid fyaiian ToiuusRel R Mgt Gy bePoEE Tabtinie®

vari ety of ph@sik Sn€ amj&e talsk@y 1Rl cadn PhieRdcdpyOMha nSddija€ plactifordehfm ne t he
| evel of henolysis, the concentration of any of a variety of |iver enzynes,

and the phlae examing ghedissinby Hempnefbwresrerceéx defpetehe pisecnse esAsingfn
schi st ocyt as and(.of y.ealn%Yoartlg t{ﬁe‘%&o@@ﬂf&&e‘?ﬁ%ﬂnﬁ Rigld:L {oi n, or serum LDH
on of fintra ar heno

| evel s i s an i ndicat ravas ysi'S. "Routine |aboratory
testing carnbeanspediftratideslematuiendphetipl Sdect g, Wakatetab (2009) Mas t he bl ood
| evel of liver enz 1 aspartate

nes such as, but not |imted to

am not ranéﬂ“@ﬁé%%@i@ﬁ anghdabib ghiln el 7 p bivkaay ﬁﬁg'ezo(“ﬁa_l'?) In &piP¢ abl e net hods for
i dentif yi . i.eqt, ; hayi . ah |.50: [ in, e.g.,
i bai &1 S L B g 8 B GRS Do)
supra; andbldodiseiple fanthe pBrsttdend (3DEF8)MEtRodnor Petesting tRe ackerce o6f Medi cal
Ther apy i nancy, " 3rd.Edi.tion, | et on e (1 SBN 083857677X) .

Vot hods 1 b NeBanEIoR bis et bt b nS TR o DAL L EE At oF Crariginohr  ai
risk for geygkqppbng PNH are known in the art of nedicine. The | aboratory

eval uation of henolysis normally includes hematol ogic, serologic, and urine
tests. Hemat ol bysand@nbakments tbé ogdicahprestiminpnatangietasfineehdshardbiers ear f or

nor phol ogi c_abnormal.ities of red blood cells (RBO). nd t he neasurenent of
The r Gt | ctsRgrb it acRrsicl SaR s Foealr e o BB G fon

conpensat téiplkMlenRBGvhQSSheluderedd Oftcduétntia GHBY, Hdecrbaetiaits, gletwdr ogenase
(LDH;, widely perforned and free henogl obin (not widely perfornmed) as a
di rect metsigese mcmdfﬁ@, c.BDIAPPeli[ag (2009)swerablasaes cotbodinente a15damage
i n other S L di | I i patients
wth hemof5aR e prpfflneE et Ratind i L APRESl B IR R Ee BE) 1"
measur es dfusét sakedwtherpisudlgitBologics aatias AMD. Mes exargple,reampdicili vel y. Urine
tests_include bilirubin, heposiderin, and free henogl obin, and are

gener & | yP{f§BUEORSH Cibuss PYs o ighRal duvcdionsychygs, Rethot Vigjiisd s dlarkor

differenti | of;.d v Lol Les of
nennlya s "R O lp R EERMY Slnd oo SELIBKATRPE oD G ALRRLES D1
nunbers, BBRO3hdmobKaobenDissA2dEREépat ocrit are generally performed to

determ ne t he t ent .of. any. acconpanyi n nem a. Suitabl e nethods. for
dent] 1y ng S\t GBI HEG A ORES tSANe DA el sV TaF TG AR ikt | ve.
For exanpkgdedelBFid CRIP Rfcaddol RloQRah tikedh. X Bk Bfip lehRrigdiatug. ®kcvdpsubj ect” s
mot or functions using a physical exan nation. &)her qualitative tests

i ncl ude, wargety obassidopmeksuriag tAD ANERd B ractanty ine palokicaksaam okidined a

subj ect' s eye (in ase, of ;ocul ar ) ine..if re synptons
oo, pt BONEy st (P Rt B A e 7 B ois P15 Frsde?)
Neur ol 0gy adik(it§)aisdag8 3rs 1aBBas. phehdtopicilBsidmanfngeeof ADAMTS Benctisitgpa t st , "
whi ch is based on the tendency for M5 sgq?tons to
human subject, are described in, e.g., Tsai (2003) J Am Soc Nephrol 14:1072-1081;
Furlan et al. (1998) New Engl J Med 339:1578-1584; Matsumoto et al. (2004) Blood
30 103:1305-1310; and Mori et al. (2002) Transfusion 42:572-580. Methods for
detecting the presence of inhibitors of ADAMTSI13 (e.g., autoantibodies that bind to
ADAMTS13) in a biological sample obtained from a subject are known in the art.

For example, a serum sample from a patient can be mixed with a serum sample from a

subject without TTP to detect the presence of anti-ADAMTS13 antibodies. In
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30 inprove followng rest. In sone enbodi nents, quantitative or

sem -quantitative tests can be enployed by a nedical practitioner to

det er m newpR0r/BUdBect has, is suspected of having, or PSTAS20119R41Dr

devel opi ng, MG For exanple, a nedical practitioner can performa test to
detect the esence, or anmount of I\/Gasso%i at ed toant.i bodies ip a serum
sanpl e obf2REEXFMBlG MBiRElehulingroEnGs; 5 000 te ORI BRIGCRET P | Ude, o, 9.,

60 anti bodiias ;4 Kal ADRMTD3 RNV RAW AbeIctRARiRGE hvhi A@amages yl chol i ne
receptor (AChR), nuscle-specific Teceptor tyrosine kinase (MiSK), and/or

stri ati onahtijpdptispnesent. Stes, cg..dongCoak (2008hdmet Hataro( 38008)-81558pf.aln) Sui t abl e

assays useful for.detectin h re ce oqr unt .of an MG associ at ed
ot body fame P EET Rk s dsrEoRng TN e R IR her Pyl he SREPELE n
e.g., $ocPatint ddrried SRA)mRImuYREbnE a@ﬁé—@&MMmc%gb Stitdlle mc#0d4) Sem n
Neurol 24:125-133; MConville et al. (2004) Ann urol 55:580-584; Boneva

et al. (2006)nurleleasidiaryme DY ABequacmy) forggteciagh matatign in {IRO05) Ar ch

Neur ol 62: Zit$: di i . f i i NG , €.g.,

el ectrodi égjﬁostl 23 g%%&%ﬁ%ﬁéﬁ%@ﬁ%&ﬁ&%g %gélg{é]f%e{}%o E)Lélf’aspé’%} and the
Tensi | on Kokamdeophempanlichestal., whhi-¢hand Nezlsweal jsapect i ng a subject with the
acetyl chol i nesterase inhibitar edrgphoniumand nonitoring the subject for
an i npr ovenent 11 #ditien, gicthads dordgenstiping a sabisct as oge hapagcusngeted®503) Seni n
Neur ol 23( 1)~ 83-.88. L d j : .. and

"G g nedVinE Cr B bl dorfhe BsgroRhnT O Tbiodlipk? (ibonk

15El ect r otisagan bt perfddedidao detetmivb sdleeheNe humad Suty29-hasBirombocytopdnsuwibj ect can

be identified as havi D using an assay to t.ect e presence. or anount
(titer oMiGGUReTALE PrEoHtE SaTHoTdIeas HHi B Bt (R ROSHIGER on T od
bl ood cel kg heldi8aratd BRI hRYGRFoR]SIBRACS AR B mbf &: (i) H?ﬁ%ét%@éﬁt th@M or 1 gA)
or pol ycl onal . S%I table nmethods for detecti ng t hese anti bodies are

descr i bedisilags teamgl 50,000/1ah (S g e lesothani0f, 008pie ) (0B 7pdwBtOY it-pletelttol  3: 153- 164

and i stenson.et al,. .(1957) Br emat ol 3:262-.275.. A subj.ect. can al so

o di ynotganaLtima R At iRy PRI hSios o RE el SBG RS | “coun
(CBC), ur pradiats bsseridas b oetipadralshiiedt, &hictail domsistarriith deesihdatPadtRationd or

henol ysis in bl ood. For exanple, biochem cal studies can be used to detect

el evat ed PhGreBocyippisisgdhigmangiepehis healobytieraagmimesdrjeutizaneseddy 4 r ubi n
25l | s, i he . . of
evel s d&%gﬁ?@%%%ﬁ 1,9 oheeé{@lnére ogf‘gfa ?&%’n\l/céglcg?lg%gﬁct%g&ﬁno%s ltlgart%ge' Ryasma

henogl obi n, ch can'be i'n acu enol ysi her tests
t hat can tmnusedg/tb (gt &st thaAB.3 mgldlogiigl aicecki@gronngtaateiydraycabss i n the
serum _For exanple, due to conibjgpti on during the acu phase of henolysis,

measuf®d @%@W@Sﬁ&t%ﬁf“@é\y : ﬁ()él.Y@.el;bll@EPm@?}}a’ éﬁl‘}u@)’t%ﬁse decreased in
CAD. 30Ty§1¥'&5‘%t2\£g?ﬁee'ﬂé ‘idb%!%%nd d4Por %&&%b@%qééﬁoiﬁ%ﬁ%nﬂr&?d}%‘ djqabl e by a

prodr one ea, often bloody 1 n nature, results om I nfection
wi t h a shiigatht deientigr odfiginmgtati red dod anilsschistosytbs)exith thamyhenliasient i fi ed as

vl r0 [YRLER oHIS,Aen, ST, XL 15, AL SErUT a0t ol against s g2
for testipef @F., &AplanShI0a 99X+ HeAR1iOOMSRR RhdRhe and Thrombotic
25  Thrombocytopenic Purpura,” Informa Health Care (ISBN 0824786637) and Zipfel
(2005) “Complement and Kidney Disease,” Springer (ISBN 3764371668).)
A subject can also be identified as having aHUS by evaluating blood
concentrations of C3 and C4 as a measure of complement activation or dysregulation.
In addition, as is clear from the foregoing disclosure, a subject can be identified as
30  having genetic aHUS by identifying the subject as harboring one or more mutations in
a gene associated with aHUS such as CFI, CFB, CFH, or MCP (supra). Suitable
methods for detecting a mutation in a gene include, ¢.g., DNA sequencing and nucleic
acid array techniques. (See, ¢.g., Breslin et al. (2006) Clin Am Soc Nephrol 1:88-99

and Goicoechea de Jorge et al. (2007) Proc Natl Acad Sci USA 104:240-245.)
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LPS are known in the art. For exanple, nmethods for detecting antibodies
that bind to shiga toxins Stx 1 and Stx2 or LPS in humans are described in,
e.g., LudwDgoeto4ad93 (2001) J Cin Mcrobiol 39(6):2272- P2TAIS201n/080n%

enbodi ments, a CS-bindi ng pol ypepti de descri bed herein can be 5adm ni stered

to a subject a nmonot herapy. Alternatively, as described. above,. the
anti body can bﬁ'egla%ﬁsg oS S&%&H}S@@P%@n& Wf%’li?‘@ﬁlngh@raéﬁ?km th
anot her tf&QfeV@ﬂBEin €R 8 -are ANOERKIN I BRLABPMHRINDPEr eatiple Wete@ibaldry AMD,
aHUS, PNH, RA, L%P, M5 CAD, CAPS, tHUS, asthnms, CODE? or any ot her

conpl enmenpragigack atreckagisothdemalpows dfitha rmdarwrisss, fekesandiknees ther ei n.  For

X, Rt BRPRAR B SR AP SRR SR © the subl ect
ant i - coagpbdstta n@ibéroTYRES tb%ﬂ_@lh&@&heptryﬁmﬂjbﬁl@_ﬁiﬂ%hﬁhéiﬁ)h ihdladin@r ovi de a
t herapeutic benefit to the subject who has, or is at risk of devel oping,

DDD. | n sawiritesryeds mdpetion of igevic drslditipnofcuhetpkaytheisls 15 gpeoqigted adhi ni st eri ng
to the subje i . a.  j . - bl ndi.ng. pel i and an 15

| runosop prEtne( Fidsaiceil TR AN 8r G UG PROY BERIAE BN &0 T2
enbodi mentustiboid ecfSSediondifigeupaitoip €ttt es foneld ihepppsramatcy®0% odiddi t i onal
active agents are admnistered at the sanme tine. In other enbodinents, a
CS- bi ndi nB2tpaEsy JB pHoHer Gempimppi-stterlang antibedy iSmpreschen A ytRECHR® dr nor e

addi t} onaly Akl @ AGRR SaAhs RATIORE LEREYBREQ00 iR arlifi S AR

enbodi nent s, e one or nore a tion ctive agents are adm ni stered
first in tvaeatmgeatibres @8hhinoxhlagepplintpefimaetiors Sdne.pi, sbreMVedkosgeoald i n

bugment a0 TSt SeDELARR S et en CRD By e B ammt o upon
treating Wighgao.€57 biRginBEaRBLYPERtditehe %ﬁ%ﬁk&%ﬁﬁg&%ﬁ @ANgappe or more

addi tional active agents can 25cease or dimnish, e.d., be adm nistered at
| oner | evéktsguently fewden patvads weh trequnzediori pitbtinisait Sasne.gf, Behecopreali @088 her apy

i nt 4 nbt v vk ARaT OB Rel 8 (RORLS e R BelRed F | evel
suf fi ci entind Wik Bieal (2009 BRRMNIE /SR (B U8 Thes t wo t her api es can be

adm ni stered in conbination. 30Monitoring a subject (e.g., a human patient)
for an i nproveAenedipd practisapirene also ssapinic sedblogd selt srdimeniatianepioied her ei n,

means e"ahéisﬁﬁ a3 B&?ngsﬁﬂliﬁﬁtsuﬂ%t. arh%ﬁg‘&lﬁﬁn{agoﬁrﬂé Eeﬁl(aéeeus%%?g‘é‘%u%“ €.9., an
i mprovenent i n ORe OI° 1or e syﬁp ons 0 e drseasé (e.g., an inprovenent in
one or noneasyapf thesnfdmmatipsl dfahajoyntdhsdisdgiglly fastehdigingnlieas: flared ude any of
t he sgrrpt O&E of chl)rrpI ems,nt,—assocﬁi@t ed disorders 62 kpown in the art and/or
descr FhedaMet@VE dYrHedsmissiohb oaNABAT Rlood frat tBataandeiuss fodnesskcdhsred at | east

1 hour, zd%el{fles ?Fiilggﬂﬁﬁtign Efbs%pg in ﬁlezb(]s)a%lj iethe CQfeaél@ve%H{eﬁr. or at |east 1 day,

2 days, ays, 13 ySs, ays or nore, or at least 1 week, 2
weeks, 4 weeksFuitermeek $ointlb3raysehs als@ b weelkds dorgnoseresubaict &rhaamg

adm i st 1 gt on JUuSub ok Scan be. ewal uated, LD ORS, 0L 191 Rl P
rheumatoid arthritis in the joints. Joint x-rays can also be helpful in monitoring the
25  progression of disease and joint damage over time. Bone scanning, a radioactive test
procedure, can demonstrate the inflamed joints.

Methods for identifying a subject as one having, suspected of having, or at risk
for developing, HELLP are known in the art of medicine. Hallmark symptoms of
HELLP syndrome include hemolysis, elevated liver enzymes, and low platelet count.

30  Thus, a variety of tests can be performed on blood from a subject to determine the
level of hemolysis, the concentration of any of a variety of liver enzymes, and the
platelet level in the blood. For example, the presence of schistocytes and/or elevated
free hemoglobin, bilirubin, or serum LDH levels is an indication of intravascular

hemolysis. Routine laboratory testing can be used to determine the platelet count as
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treatment; during the treatnent; or after one or nore elenents of the
treat nent have been adm ni stered. Eval uating can include evaluating the
need for wonptm4goseat nent, e.g., eval uati ng whet her a @#csaeqiifosdasiency of
adm ni stration, or duration of treatnent should be altered. It can al so

i ncl ude eval uat.i the need to add or drop a 10sel ected therapeutic

modal i ty, W@'.lg.s Fhe;g%?JgﬁVaP?gW%%zﬁ@e%Wﬂ&P’pti“ﬁé‘o'_i hll@g?qi@nwa%ﬁe any of the
conpl enentmazeafifaled AN Bohdalhifasmiheds\@ehn sufo ¥ inkthRARRE0aches. An ex
vivo strategy for treating or preventing a conpl enent-associ ated di sorder

(e.g., anidaptibsmpeidjet adhaorgddELLP sandipmessodbadedrib&tinsopd&bai etan i nvol ve
transfectin transducij.n nor e l,Is ained fr a,subject with
ISR A E gt il o Rt R i el R R e
The trﬁnsBaﬁtn@ctlmgf)t“Pﬁﬂéiglégggpﬁediéesom@diwqmlefa@wﬁ PRUnbyITE BgiEbRCt . The

y 0

cells can be an a W de range of types including, wthout limtation,
henppoi et MP@&W&R@%@(ISBMS%WM cel | s, macrophages, nonocytes,
dendritic cell T . . B C i b . it i ells,
endot helial ce e%l} dégéllal? ?nnto ?Eeass,%{’%?‘) ar%uhég{n %u%?%cg&f %uh(? %ngé{;l]le% lrf’(jzﬂélrg&ract as a
sour ce (ed@ueloppusPE e kaswipar thoditof sdictie) THe lhhweatc- biahdiiog opol ypept i de
for as long as they survive in the subject. In sone enbodi nents, the
vectors aRemelsis apinallydpclydesdishratelagiederipgicmadarme dessy Haptelogicpl e

expressi o f: = D pdi i . ] al .

(1696} pr o8 e T I B P B BRL G Fon R @pieaPRATRHRL oo

7, 056, 897blood cells (R endathk yneatiremert dfsharcgcabtye nexcht i eholetdosiuiog ect

(aut ol ogoys), but can potentially b ined frama subject of the sane
Spoci es ol et s Ry BpEEh PR Bty S St eaEE e ebrots Beie obt ai ni ng
cel I's fromgdedRhactard v&i&ﬁ?%@ﬁﬁﬂnﬁ&l),oind%eg{eﬁ{&%fo%ﬁ{ (nBgwideg, cel I's are known

in the art of nolecul ar biology. For exanpl e transduct’ion step can be
acconpl i shedorinedasya direot dwpshreebinemelsssl F.OH lexclyiin thegdnenceloétiaqwyg, i ncl udi ng

cal ci phosphat e,, | i pofection ctroporation, viral.infection (see
Sbove]s anmBan Puyr eRasahh Bl huFuh fERRERY! by il Briph B RWIEEE o)
and Ausubgémétysial OtHck 9&3103g'icqégts luRRERERI ¢ HaptoMbes; ub alcaflird s1OY, " G eene
Publ i shing Associates.) 6 Al ternatively, |iposones or polyneric

m cr opar t Pspsdovgnprogecthgewravagingtesag, remeetivsdenUguesss dtamdey transduced
can be Se{)ﬁl‘%&b?ﬂ; hefrr%rsia%éﬁhnﬂlldefreefht%?ncoﬁﬁ%{hg%ﬁbrﬁtgé %Lg{:apg u§@o a0 Lrgks® Of of &

drug resi stance gene. er apeu sure al'so ures
t her apeut seveaiidofthca®hpsd dnd flsi HisfeeammibadmoMigiraaizouigr vt baravhfduiigs, one or nore
of the CS-binding. polypeptides described herein., The therapeutic kits can

cont afth, eliQjogicyOlhmalptisrathes thanmraptingePpRiErp s homalysts AraereBBS ndi ng
pol ypept i dgsnbiQ, B8 WeinBEiobirl, And AGRaE IR PERE Sy JeriTBARSddGniM heb! e for
extent of any accompanying anemia.
Suitable methods for identifying the subject as having MG can be qualitative
or quantitative. For example, a medical practitioner can examine the status of a
25  subject’s motor functions using a physical examination. Other qualitative tests
include, e.g., an ice-pack test, wherein an ice pack is applied to a subject’s eye (in a
case of ocular MG) to determine if one or more symptoms (e.g., ptosis) are improved
by cold (see, e.g., Sethi et al. (1987) Neurology 37(8):1383-1385). Other tests
include, e.g., the “sleep test,” which is based on the tendency for MG symptoms to
30  improve following rest. In some embodiments, quantitative or semi-quantitative tests
can be employed by a medical practitioner to determine if a subject has, is suspected
of having, or is at risk for developing, MG. For example, a medical practitioner can
perform a test to detect the presence or amount of MG-associated autoantibodies in a

serum sample obtained from a subject. MG-associated autoantibodies include, e.g.,
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10 subcut aneous delivery of the antibody or antigen-binding fragnment
thereof to the subject. The neans can be, e.g., a syringe or an osnotic
punp. | n wormel2awisydi nents, the neans i s suitable for inPcajskom0atiy3
delivery of a CS-binding polypeptide to a subject, e.g., for use in

treatment or reven ton of a c | enent.- asspci at e ul monary dj sorder such
as, but kiR b il to endpinesulits i vty & ésertzsl@ﬁ@l refqpéor&émgcan be,
e.g., an grale! @gecr‘ﬁ@?élc %Wk&ﬁneﬁé&%e@bﬁgﬁé anling s{rﬁﬁ@hﬁrpr&@fﬁ RBSec,€ 0., @
nmet ered dose i nhal er dr owder 1 nhal er , or a nebul'izer. Such
a kit cancgl.fontidpné ctrvél(2906)| Wm&ieguutalsherasﬁaw 0$e§ulffor deiehtingith prcbange (e. g. ,
self-admnistrati d ide.to subj.e The

*her apeut PLRit of i Flchat-Diiat oL BSd R PEPMEERLYGR e Sndi it e agent s

for 20strgad §Q6riedd iRl €Y S Mot et aa (Qomlmméd 73698 b&t\eidcalit spald@noand/ or
amel i orating a synptomthereof For exanple, ther apeut| c kits designed for

use in tr§@mﬁnr¥6€%¢ M Bpehtd; h@:(é)n@d}ﬁﬂtéhé?ﬂo-%é%éﬁea’wéé_éﬁp%ﬂalwned’ﬁsor der
can include, 0 ?0@5]&02{?@91%09'19%&‘?9 st aYﬁ R"‘ogﬁ%ﬁ 5 ﬁg?{%’g]gez%'f not limted

to, anothér a euttT g.’, nt|- an anti-IL-4
anti body, eprd4zrdenti -1 L- 5 ant i body) a smal I 25rm| ecul e anti-1gE inhibitor
(e.g., nontelukast. sodium npat hom netic . al buterol), an

antibiotic (e.@ds 1ttoablrraﬁbeqﬁr®r dl&%@&@%@a@ﬁ@épé‘a&eel(:@mghagnamcrﬁs%ne) an
anti chpl i g@%gﬁlﬁglgr@g_ &g?tgom dgé g,s%pdfﬁmhamn%? edr ﬁ&lﬁ&ﬂlf@stsﬂﬂ' d (e.g.,

dexanet ha enot or agonist, a triene 1n itor (e.g.,
Zi | eut on) jnvalvss Irijpoxg genbeet wmlinﬂtel a&@ylchalnpﬁs@thmﬂu@ﬂr@d&qﬁoﬁﬁ@&)ndl nhi bi t or,
a CD23 ant agoni.st 30I -13. antagoni st, a cytokine release inhibitor, a

hi st am ne™ “?ré%gefﬁlﬁcﬂ% Bb%i’rﬁ TOVEREN fit N RTIRYRPSHLPOGR- AFF1 S §nf | ammat ory

agent (€. Gascussi QOW3Y BemBAVMIFHLE3 @ns/s o¢:neltirA Rt i go@ﬁjﬁmz ©J;¥ 2888M known in
the art or described herein), or a histamne release inhibitor. I n

sone enbodRGrent §GuidetinessiaficatmdiageosticiMeditioe f Ameiacm Adsetinter oh of a

CS- bi pdi n | y.pept i.d escrj, h t eye of a subject in need
t her egf, glepgoéﬁgg'g%bfg@[ lcé??lf?f gﬁ%%—% ?ﬁne means can be, e.g., a
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CAD include detecting complement levels in the serum. For example, due to

consumption during the acute phase of hemolysis, measured plasma complement

levels (e.g., C2, C3, and C4) are decreased in CAD.

30 Typical (or infectious) HUS, unlike aHUS, is often identifiable by a prodrome
of diarrhea, often bloody in nature, which results from infection with a shiga-toxin
producing microorganism. A subject can be identified as having typical HUS when

shiga toxins and/or serum antibodies against shiga toxin or LPS are detected in the

stool of an individual. Suitable methods for testing for anti-shiga toxin antibodies or
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R38Q scFv antibody to bind to C5. WD 2012/ 044893PCT/ US2011/ 054143
25  ceaseor dlrnlmsh ¢.g., be administered at lower levels. In some embodiments,

administration of the previous therapy can be maintained. In some embodiments, a
previous therapy will be maintained until the level of the C5-binding polypeptide
reaches a level sufficient to provide a therapeutic effect. The two therapies can be
administered in combination.

30 Monitoring a subject (e.g., a human patient) for an improvement in a
complement-associated disorder, as defined herein, means evaluating the subject for a
change in a disease parameter, e.g., an improvement in one or more symptoms of the
disease (e.g., an improvement in one or more symptoms of a pulmonary disorder).

Such symptoms include any of the symptoms of complement-associated disorders
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Table 1 Experiment ka (Ms') kd (S-1) KD (M Residues X2 R38Q scFv and C5
5.59e5 6.06e-5 1.08e-10 2.0 0.227 R38Q scFv self association 334 0.0107
3. 2e-5 3.80Q0BAM4893 PCT/US2011/054143

known in the art and/or described herein. In some embodiments, the evaluation is
performed at least 1 hour, e.g., at least 2, 4, 6, 8, 12, 24, or 48 hours, or at least 1 day,
2 days, 4 days, 10 days, 13 days, 20 days or more, or at least 1 week, 2 weeks, 4
weeks, 10 weeks, 13 weeks, 20 weeks or more, after an administration. The subject
5  can be evaluated in one or more of the following periods: prior to beginning of
treatment; during the treatment; or after one or more elements of the treatment have
been administered. Evaluating can include evaluating the need for further treatment,
e.g., evaluating whether a dosage, frequency of administration, or duration of
treatment should be altered. It can also include evaluating the need to add or drop a
10 selected therapeutic modality, e.g., adding or dropping any of the treatments for any

of the complement-associated disorders described herein.

Ex vivo approaches. An ex vivo strategy for treating or preventing a

complement-associated disorder (e.g., an AP-associated disorder or a CP-associated
15  disorder) can involve transfecting or transducing one or more cells obtained from a
subject with a polynucleotide encoding a C5-binding polypeptide described herein.

The transfected or transduced cells are then returned to the subject. The cells
can be any of a wide range of types including, without limitation, hemopoietic cells
(e.g., bone marrow cells, macrophages, monocytes, dendritic cells, T cells, or B cells),

20  fibroblasts, epithelial cells, endothelial cells, keratinocytes, or muscle cells. Such
cells can act as a source (e.g., sustained or periodic source) of the C5-binding
polypeptide for as long as they survive in the subject. In some embodiments, the
vectors and/or cells can be configured for inducible or repressible expression of the
C5-binding polypeptide (see, ¢.g., Schockett et al. (1996) Proc Natl Acad Sci USA 93:

25  5173-5176 and U.S. Patent No. 7,056,897).

Preferably, the cells are obtained from the subject (autologous), but can
potentially be obtained from a subject of the same species other than the subject
(allogeneic).

Suitable methods for obtaining cells from a subject and transducing or

30 transfecting the cells are known in the art of molecular biology. For example, the
transduction step can be accomplished by any standard means used for ex vivo gene
therapy, including calcium phosphate, lipofection, electroporation, viral infection (see
above), and biolistic gene transfer. (See, e.g., Sambrook et al. (supra) and Ausubel et

al. (1992) “Current Protocols in Molecular Biology,” Greene Publishing Associates.)
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(e.g., an anti-IgE antibody, an anti-IL-4 antibody, or an anti-IL-5 antibody), a small

25  molecule anti-IgE inhibitor (e.g., montelukast sodium), a sympathomimetic (e.g.,
albuterol), an antibiotic (e.g., tobramycin), a deoxyribonuclease (e.g., pulmozyme), an
anticholinergic drug (e.g., ipratropium bromide), a corticosteroid (e.g.,
dexamethasone), a B-adrenoreceptor agonist, a leukotriene inhibitor (e.g., zileuton), a
5-lipoxygenase inhibitor, a phosphodiesterase (PDE) inhibitor, a CD23 antagonist, an

30  IL-13 antagonist, a cytokine release inhibitor, a histamine H1 receptor antagonist, an
anti-histamine, an anti-inflammatory agent (e.g., cromolyn sodium or any other anti-
inflammatory agent known in the art or described herein), or a histamine release

inhibitor.

64
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forrsacl admingpgration. The means can also be, e.g., a contact lens case in
embodiments in which, e.g., the C5-binding polypeptide is formulated as part of a
contact lens hydrating, cleaning, or soaking solution. Such therapeutic kits can also
include, e.g., one or more additional therapeutic agents for use in treating
complement-associated disorder of the eye. The therapeutic agents can be, e.g.,
bevacizumab or the Fab fragment of bevacizumab, ranibizumab, both sold by Roche
Pharmaceuticals, Inc., pegaptanib sodium (Mucogen®; Pfizer, Inc.), and verteporfin
(Visudyne®; Novartis). Such a kit can also, optionally, include instructions for
administering the C5-binding polypeptide to a subject.

In some embodiments, the means can be suitable for intraarticular
administration of a C5-binding polypeptide described herein to a subject in need
thereof, e.g., a subject afflicted with RA. The means can be, ¢.g., a syringe or a
double-barreled syringe. See, e.g., U.S. Patent Nos. 6,065,645 and 6,698,622. A

double-barreled syringe is useful for administering to a joint two different

compositions with only one injection. Two separate syringes may be incorporated for

use in administering the therapeutic while drawing off knee fluid for analysis

(tapping) in a push-pull fashion. Additional therapeutic agents that can be

administered with the C5-binding polypeptide in conjunction with the double-barreled

syringe, or which can otherwise be generally included in the therapeutic kits described

herein, include, e.g., NSAIDs, corticosteroids, methotrexate, hydroxychloroquine,
anti-TNF agents such as etanercept and infliximab, a B cell depleting agent such as
rituximab, an interleukin-1 antagonist, or a T cell costimulatory blocking agent such
as abatacept. Such a kit can also, optionally, include instructions for administering a

C5-binding polypeptide to a subject.

The following examples are intended to illustrate, not limit, the invention.
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WO 2012/044893 PCT/US2011/054143

Example 1. The R38Q Substitution Does Not Significantly Affect Binding to C5

The kinetics of binding between complement component C5 and either
pexelizumab (discussed supra) or a variant of pexelizumab were studied using the
Biacore™ 3000 system (Biacore, GE Healthcare). The pexelizumab variant

5  comprises the following amino acid sequence:
DIQMTQSPSSLSASVGDRVTITCGASENIYGALNWYQQKPGKAPKLLIYGATN
LADGVPSRFSGSGSGTDFTLTISSLQPEDFATYYCQNVLNTPLTFGQGTKVEIK
RTGGGGSGGGGSGGGGSQVQLVQSGAEVKKPGASVKVSCKASGYIFSNYWI
QWVRQAPGQGLEWMGEILPGSGSTEYTENFKDRVTMTRDTSTSTVYMELSS

10 LRSEDTAVYYCARYFFGSSPNWYFDVWGQGTLVTVSS (SEQ ID NO:2). The
amino acid sequence of the variant differs from the amino acid sequence of
pexelizumab by two amino acids. First, the variant single chain antibody does not
contain an amino-terminal alanine that is present in pexelizumab. The variant
antibody also contains a substitution of the arginine (R) at position 38 of pexelizumab

15  for glutamine (Q) (in bold above). Hereinafter, the variant single chain antibody is
referred to as “R38Q scFv.”

Human C5 protein was obtained from Advanced Research Technologies
(catalogue no. A120; Montreal, Quebec, Canada). R38Q scFv was prepared ina 1.9
mg/mL solution containing 0.01% Tween-80. The binding kinetics between R38Q

20  scFv and C5 were measured by directly immobilizing the antibody to a CM5 sensor
chip (Biacore, GE Healthcare). All measurements were performed at a 25°C sensor
surface temperature.

Various concentrations of C5 were passed over the chip surface containing
bound R38Q scFv. Concentrations of 0.1875 nM to 24 nM C5 were evaluated with a

25  dissociation time of 1,500 seconds. The binding kinetics between R38Q scFv and C5
were determined using a 1:1 Langmuir model (the kinetics data are set forth in Table
1). After fitting the data to the Langmuir model, the Kp of the interaction between
R38Q scFv and C5 was determined to be 108 pM. Under similar conditions, the Kp
of the interaction between pexelizumab and C5 was determined to be 390 pM. These

30  data indicated that the R38Q substitution does not significantly affect the ability of the
R38Q scFv antibody to bind to C5.
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77.28 13.09 2.94 0.89 ND ND ND 10 ng/nL 2.59 61.46 19.89 8.54 3.99 3.53 ND
ND "50 ng/mL 1.32 30.02 15.27 9.94 7. 38

WO 2012/044893 PCT/US2011/054143
Table 1

Experiment | k, (M's™) ka(s™) Kp (M) Residues x?
R38Q scFv 5.59¢5 6.06e-5 1.08e-10 +2.0 0.227

and C5

R38Q scFv 334 0.0107 3.2e-5 +3.5 0.621
self

association

The self-association of the R38Q scFv was also evaluated using Biacore.

5  Briefly, R38Q scFv was directly immobilized on the CMS5 sensor chip and various
concentrations (0.6 -75 uM) of R38Q scFv were passed over the chip surface.
Although the data obtained in the self-association data did not fit the Langmuir model
per se (3 of 0.621 and residues of £ 3.5), the K was determined to be 32 uM, which
was comparable to previous studies with pexelizumab under similar conditions.

10
Example 2. The R38Q Substitution Does Not Significantly Affect Inhibition of

Hemolysis

Pexelizumab is a potent inhibitor of hemolysis ir vitro. To determine if the
R38Q substitution affects the ability of the R38Q scFv antibody to inhibit hemolysis,
15  the antibody was evaluated in an in vitro red blood cell hemolysis assay.
The red blood cell hemolysis assay is generally described in detail in, e.g.,
Rinder et al. (1995) J Clin Invest 96:1564-1572. Briefly, normal human serum was
added to multiple wells of a 96 well assay plate such that the concentration of the
serum in each well was approximately 10%. Different concentrations (20, 10, 5, 2.5,
20 1, and 0.5 ug/mL) of pexelizumab or the R38Q substituted antibody were added to
serum-containing wells. Some of the serum-containing wells did not contain antibody
and served as negative controls.
Chicken erythrocytes (Lampire Biological Laboratories, Piperville, PA) were
washed and resuspended in buffer at a final concentration of 5 x 107 cells/mL. The
25  erythrocytes were sensitized to lysis by incubating the cells with an anti-chicken red
blood cell polyclonal antibody composition. The sensitized erythrocytes were added
to the wells of the 96 well plate and the plate was incubated at 37°C for 30 minutes.
Hemoglobin release was measured by apparent absorbance at 415 nm using a

microplate reader.
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5

Example 3. R38Q scFv Exhibits Enhanced Solubility as Compared to Pexelizumab

The solubility of R38Q scFv was evaluated. Different amounts of R38Q scFv
were added to a phosphate-buffered solution (10 mM sodium phosphate, 150 mM
NaCl, pH 7). R38Q scFv solutions of up to 50 mg/mL could be prepared in the
10 buffer. In contrast, the solubility limit of pexelizumab in the same buffer was
approximately 2 mg/mL. These results indicated that the R38Q substitution increased

the solubility of the variant antibody in aqueous solution.

Example 4. R38Q scFv Reversibly Oligomerizes in Solution at High Concentration

15 Protein oligomerization is a significant risk factor for high concentration
solutions of proteins (e.g., antibodies) and oligomerization can affect the activity of a
biologically active protein. See, e.g., Treuheit et al. (2002) Pharm Res 19(4):511-516
and Shire et al. (2004) J Pharm Sci 93:1390-1402. To characterize the extent of
oligomerization (if at all) of R38Q scFv in solution at high concentrations, several

20  solutions (1.9 mg/mL, 10 mg/mL, and 50 mg/mL) of the antibody were prepared in
phosphate buffer (10 mM sodium phosphate, 150 mM sodium chloride, pH 7). The
oligomerization state of R38Q scFv in solution was analyzed by subjecting 20 ug of
protein from each solution to size exclusion chromatography (SEC) high-performance
liquid chromatography (HPLC). The results of the experiments are summarized in

25  Table 2. (The dimeric form of R38Q scFv is the dominant form of the antibody in
solution.) These results indicated that R38Q scFv forms oligomeric species in
solution and that the percentage of oligomeric species in solution increases with

concentration.
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Table 2.
% Oligomeric Form*
Sampl | Monome | Dime | Trime | Tetrame | Pentame | Hexame | Heptame | Octome
[J T T T T T T T T
1.9 482 | 7728 | 13.09 | 2.94 0.89 ND ND ND
mg/mL
10 259 | 6146 | 1989 | 8.54 3.99 3.53 ND ND
mg/mL
**50 132 (3002 | 1527 | 9.94 7.38 5.92 4.81 3.84
mg/mL

*The percentage of each form of R38Q scFv is calculated as the percent area.
5  **The 50 mg/mL solution also contained approximately 21.5% higher order
oligomers.

ND means “not detected.”

To determine if the concentration-dependent oligomerization of R38Q scFv in

10 solution is reversible, the following experiment was performed. First, a 50 mg/mL
solution of R38Q scFv was prepared in the following buffer: 10 mM sodium
phosphate pH 7, 150 mM sodium chloride, and 0.01% Tween 20. The 50 mg/mL
solution was then diluted to 2 mg/mL and incubated for various times (108, 1100,
5762 minutes) at 4-5°C before subjecting 20 ug of the 2 mg/mL sample to SEC

15  HPLC. The results of the experiment are summarized in Table 3.

Table 3.
% Oligomeric Form*
Time Mono- | Dimer | Trimer | Tetra- | Penta- | Hexa- | Hepta- | Octo- | Higher
at mer mer mer mer mer mer | Order
2mg/ml
min
0 1.15 30.57 | 1544 9.81 7.54 5.83 4.70 4.04 20.93
108 3.95 35.34 | 1993 | 13.99 | 10.35 7.65 8.72 ND ND
1100 5.59 51.29 | 25.68 | 11.45 4.30 1.61 ND ND ND
5762 4.65 73.53 16.68 3.84 1.22 ND ND ND ND
*The percentage of each form of R38Q scFv is calculated as the percent area.
ND means “not detected.”
20

Upon dilution and over time, the higher order oligomeric forms of R38Q scFv

detected in the 50 mg/mL solution dissociate into lower order species. For example,
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after 5,762 minutes, no hexameric, heptameric, octomeric, or higher order species
were detected in the diluted 2 mg/mL solution. In fact, the percentage of the
dominant, dimeric form 5762 minutes after diluting to a 2 mg/mL solution (73.53%)
was approximately the same amount that was present in the undiluted 1.9 mg/mL
solution analyzed above (77.28%; see Table 2). These results indicate that the
concentration-dependent oligomerization of R38Q scFv in solution is reversible. The
results also indicate that the multimeric and higher order oligomeric forms of R38Q
scFv present in a high concentration solution, when diluted prior to administration or
when diluted upon administration to a subject, are likely to dissociate into the

predominant dimeric form.

Example 5. High Concentration R38Q scFv Formulation Does Not Significantly

Affect Antibody Activity

As noted above, oligomerization of biologically active proteins can, in some
cases, affect the biological activity of the protein. To determine whether reversible
oligomerization of R38Q scFv affects its biological activity, several solutions (1.9
mg/mL, 10 mg/mL, and 50 mg/mL) of the antibody were prepared in phosphate
buffer (10 mM sodium phosphate, 150 mM sodium chloride, pH 7) as described
above and evaluated in an in vitro hemolysis assay (see above).

Normal human serum was added to multiple wells of a 96 well assay plate.
R38Q scFv protein from the 50 mg/mL solution was added to a set of the serum-
containing wells in an amount such that the final concentration of the antibody in the
well was 10, 5, 2.5, 1.25, 0.75, 0.375, or 0.188 ug/mL, respectively. R38Q scFv
antibody protein from the 10 mg/mL and 1.9 mg/mL solutions was also added to
parallel sets of serum-containing wells in amounts sufficient to achieve the same final
concentrations of antibody in the wells. Some of the serum-containing wells did not
contain antibody and served as negative controls.

Sensitized erythrocytes were then added to the wells of the 96 well plate and
the plate was incubated at 37°C for 30 minutes. Hemoglobin release was measured
by apparent absorbance at 415 nm using a microplate reader.

As shown in Fig. 2, the reversible concentration-dependent oligomerization of
R38Q scFv protein did not significantly affect the ability of the antibody to inhibit in
vitro hemolysis of the chicken red blood cells. These results indicate that the R38Q
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scFv protein present in multimeric and higher order oligomeric forms in high
concentration solutions retains biological activity. The results also indicate that when
diluted prior to administration or when diluted upon administration to a subject, the
R38Q scFv protein present in high concentration solutions is competent to

5  therapeutically inhibit hemolysis in the subject.

While the present disclosure has been described with reference to the specific
embodiments thereof, it should be understood by those skilled in the art that various
changes may be made and equivalents may be substituted without departing from the

10 true spirit and scope of the disclosure. In addition, many modifications may be made
to adapt a particular situation, material, composition of matter, process, process step
or steps, to the objective, spirit and scope of the present disclosure. All such

modifications are intended to be within the scope of the disclosure.
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ND ND ND ND *The percentage of each form of R38Q scFv is calculated as the
percent area. ND neans "not detected." 20 Upon dilution and over
time, thewbizgteemds9sder ol i goneric forns of R38Q scFv detrettusdoiinssihe 50
ng/ mL sol ution dissociate into | ower order species. For exanple, 69 after
5,762 m nutes, no hexameric, heptaneric, octoneric, or higher order species
were detected in the diluted 2 ng/nL solution. In fact, the percentage of
the dom ngia¢ i Bl §s:form 5762 minutes after diluting to a 2 ng/nL
solution (73.53% was approximately the same anount that was present in the
undi luted 1.9 ng/nL 5sol uti on anal yzed above (77.28% see Table 2). These

results indicate that the.concentr.ation- dent .ol | ri.zation..of R3 8Q
SoRv i n soi (v iRpedd sUBPETRRD Seii pad 0T ARSEer pub BQTE MO S
nul timeri gmafchchisan8r24erddpictedlih SPEID KO- D ikh At pRA&ES et po§p§tdel N a hi gh
concentration sol ution, en diluted prior to agm ni stration or when
di | ut ed upowt advhiold antibady.on to a subject, are likely to dissociate into the
10 predom nant dimeric form Exanple 5. Hi gh Concentration R380 scFv
Formul ati on Does Not Significantly Affect Antibody Activity As noted above,

ol i goner i zat slysEptiie obrapiisiad hiy amiol a¢kl et adrek fisut (20 ledsnB(BO id:nlibslases,
affect the biological activity of the protein. To determ ne whet her

reversi bl & 3NNoieEt $eHHENCE SORPTIRYBsHM0 afide d t 197jdepickiddn FLHE N2 i vi ty,
several s ¥ . A ) ) ti body were
pr epar ed ?él&j{%h gg%%%%cég%% %%6 ?%8“%?33&? g?n%p(ﬁ g’s\gﬁé{tg}él ,thgé%lg’ﬁfﬁt@gdi um

chl ori de, binks ¥ hasardesagrlethed cabpurcra it aadahaiahmd acil saquénae ot theo henol ysi s
assay (see above). 20Nornmmul human serum was . added i ple |Is of a 96
wel | assaPiPeR! ?Cm@@gﬁ%gkﬁa&w et smwéﬂ@&%fﬁ%m?owﬂ ¥ added to
a set of %{b@isg%é,mhé:&n&ﬁp%@g;Mglwgloq@arlﬁfl@oggount such that the final

concentration of the antibody in the we was 10, 5, 2.5, 1.25, 0.75,
0.375, or 0.188 ilg/m, respectively. R38Q scFv anti body protein fromthe

10 mg/m. ?n% &dl}gpegﬁﬁéﬂc'onslgrlis%é: Bsamv%/gos acalliss ?-189'%1§pd1ctte8 in SEQ ID NO:2 and (ii)
amino acids 125-246 depicted in SEQ ID NO:2 with not more than 10 amino acid
substitutions in (i) or (ii), wherein the polypeptide binds to human complement
component C5 and the amino acid sequence comprises the glutamine residue at
position 38 of SEQ ID NO:2, with the proviso that the polypeptide is not a whole
antibody.

4. A polypeptide that comprises at least 50 contiguous amino acids of SEQ ID NO:2,
wherein the polypeptide binds to human complement component C5 and the at least
50 amino acids comprise the glutamine residue at position 38 of SEQ ID NO:2, with
the proviso that the polypeptide is not a whole antibody.

5. The polypeptide of any one of claims 1 to 4, wherein the polypeptide comprises
the amino acid sequence depicted in SEQ ID NO:2.

6. The polypeptide of any one of claims 1 to 5, wherein the amino acid sequence of

the polypeptide consists of the amino acid sequence depicted in SEQ ID NO:2.

7. A fusion polypeptide comprising:

(a) the polypeptide of any one of claims 1 to 5; and
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25paral l el sets of serumcontaining wells in anpbunts sufficient to achieve
the sanme final concentrations of antibody in the wells. Sone of the

serum conwveaiznizng4sel | s did not contain anti body and ser peu/ts30mnegaus ve
controls. Sensitized erythrocytes were then added to the wells of
the 96 well plate and the plate was .incubated at 37C for 30 _m nutes.
Hemogl obi n r el X8 3fHR0 ﬁ%%é%ﬂl@acga%amﬂsts@iww O HEBeESKEd- BV @15 23m usi ng a
m cropl at 844 §8g€H 1D NO:2. AS shown in Fig. 2, the reversible

concentrati on-dependent ol igomerization of R38Q scFv protein did not
significantly affect the ability of the antibody to inhibit in vitro

henol ysi s, of_ the.chi cken .red.Qhl ood cells., These results indicate that the
R38O Loy b prlbt SRR EREST RE FefRL T ore T S0 g RR TSP U S BTGRP f or e
in high cenaeairation solutions retains biological activity. The results
al so indicate that when diluted prior to adm nistration or when dil uted
upon adm nistration to a subject, the R38Q scFv protein present in high
concentrati qn [ons.is ¢ tent to S5therapeutically inhibit henolysis
in the su%jge?gghg%h%m§Wéq%§” [%%ﬁresent di scl osure has been described with
reference to thy tispestipdptidesdadi senifsldifen eeb; andt shoul d be understood by
those skilled in the art that various changes. may be nade and equival ents
may be substit (Dadasgetippimoicgepat terge the splyPertide@(#)de aspe pft and scope of

t he disc'?&ﬂ?@nmhﬂnﬁ@ﬁ&hf0”1 many nodi fications may be nade to adapt a
particular situation, naterial, conposition of matter, process, process
step or steps, to the objective, spirit and scope of the present

di scl osur | .such difications are i.ntended.to be within the scope of
the discl i@-uéﬁe. USROS P RGP ket & whegein Hiiaies HRs MO EOmpBHisSitng: (i)

am no aci gsudie Hotfn Qﬁwn‘%ﬂ@rﬁeﬂt%c%ggrIl%r'ﬁ@o%b?c’%rrﬁ'o‘f LofPleRRnldstorl25- 246
depicted in SEQID NO 2, with the proviso that the pol ypeptide is not a
whol e anti body. 2. A pol ypeptide conprising an am no acid sequence that is

| % dent i . i id. i sing. (i i
Sei de e 100 aoRBlosRlypeRud s BTy Yistef RS ERA g b o ah Gopi ot ed
i n SEQ | DaiBody MBI Fo tdiBp PRk RRBtjofentT s compluienn c6apdicareny. conponent

C5 and the am no acid sequence of the pol ypeptide conprises the glutam ne
residue at position 38 of SEQID NO 2, with the proviso that the

pol ypepti i I i . . i .isi.ng: (1)

b o aci ae 10 BtorhaltIRbRe Rl Yy ndhin B IRP highy SOURES 005

depi ct ed umitodQRtHhdDLMGs 20 writducnptcifioatidehan 10 ami no acid substitutions in
(i) or (ii), wherein the polypeptide binds to human conpl enent conponent C5
and the am no acid sequence conprises the glutam ne residue at position 38
of SEQ ID ; A i I i LS t a whole
antibody.lgﬁﬁg%ﬁ%%%’5%%%?@%9¥(ggntgﬁgv%gﬁgH%J%BS§EFQ§69ggﬂgiguous am no
acids of SEQ ID NG 2, wherein the pol ypeptide binds to human conpl enent

conponent nd the at | east. 50 anpng acids conprise.the glutam ne residue
at positi 6?(1;5 §§e I%E@?Xﬂﬁp .‘%f,C?Wnt ’ ref}?g\?it%e %‘Eloteﬁécoﬁ’g@rﬁ%ﬁ?i de is not
a whol e aptdddad¥nat Bindi RehRhyREAL] de of any one of claims 1 to 4, wherein
t he pol ypeptide conprises the am no acid sequence depicted in SEQ I D NGO 2.

6. The pol ypeptide of any one of clains 1 to 5 wherein the am no acid
sequence he pol tide consists of.fhe am no id se nc epicted in
SE0 1D N2, Apfuch AT Bl B BERh PhEr g PR an oSt P B EL IR e of any
one of C|ﬁhﬁﬁuiﬂﬁ@mﬁde@mﬁm%%ﬁofchhnﬁbh)@ﬂ am no aci d sequence that is
het er ol ogous to am no acids 1-107 and 125- 246 of SEQ ID NGO 2. 8. The
fusion polypeptide of claim7, wherein the fusion polypeptide is a single
chain ant %gpﬂ{e n@clei@‘aéi‘dso?%B]irﬁqu@ﬁgrrefnq% G005 rc'a§1*dr&%inprises the Eﬁ‘éle&ﬂﬁ
pol ypepti de of any one of clainfns to 5; and

sequence depicted in SEQ ID NO:1.

—O)

17. A vector comprising the nucleic acid of claim 15 or 16.
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(b) a targeting noiety that targets the pol ypeptide of (a) to a site of
conpl enent activation. 10. The fusion pol ypeptide of claim9, wherein the
t ar get i ngwoanetos4s9npri ses a sol ubl e form of conpl enent pceaspaionsA4dr a

sol ubl e form of conpl enent receptor 2. 11. The fusion pol ypeptide of claim

9, wherein_ the targeting iety conprises an antibody. that binds to

conpl errenllg-cgﬁ’i)ﬁ?fé‘?ﬁo%gaﬂ)mgl%’ Wiaﬁrﬁrrb%ﬁtwlel@ﬁﬁ@ﬁéﬁt)er&lﬁm% Ttoe £ usi on

pol ypepti de, 0fsidnl @nfbPseqifigEei N the targeting noiety conprises an antibody
that binds to a tissue-specific antigen. 13. The fusion pol ypeptide of
claim12, wherein the tissue is kidney tissue. 14. The fusion pol ypeptide
of claim13, wherein the targeti noi. et onprises an anti body that binds
to hunan &?Nﬁf@ﬁfgm@ﬂ$H§@WEW%§58?gbgﬂé§6¥Ag'the (a) pol ypeptide of any one
of claims 1 to 6 or (b) the fusion polypeptide of any one of clains 7 to
14. 16. The nucleic acid of claim15, wherein the nucleic acid conprises

t he nucl ed®i dbe edbelfctheim WbpiberatwtherpebiEg btewdl call. 17. A vector conpri sing
the nucleic acid of claim15 or 16. 18. The vector of claim 17, wherein

the nucleic acid is operably linked to an expression control sequence. 19.

A cel |l copprirste gl éthdaierst, ehetd the kel fHalmha@malin celR0. The cell of claim 19
wherein the cell is a bacterial cell. 21. The cell of claim19, where the
cell is a mmmlian cell. 22. The cell of claim?21, wherein the manmual i an

cell is aé%?ﬁ“ﬁﬁc&?&#cﬁ%@ %16%91%%@6 th%%ehPmal%?h ocft igg%’([:lgﬁ%fcgl; oPf RKlufi g a

pol ypepti e net nprising culturing t any one of clains
19-22 under conditions suitable for expression of the polypeptide or fusion

pol ypeptide. , 24 e nmef hod of clai.m 23, further conprising |solating the
ol ypept | 4t drinied B O B TPl Gin B oGP PR A HEEEE | n whi ch
it is cul ppsBoone 3§lahﬁsz EQJziglglﬁéﬂA&ﬁdi@i'bni UiHaBR BPLYRERINIE Y RFAspHdd rom t he

nmet hod of claim 23 or . : phar maceuti cal conposition conprising:
t he pol ypepfuswe potypaptydcone of clains 1 to 6 or 25, or the fusion

pol ypeptide of any one of clainms 7 to 14 or 25; and a pharnaceutically
acceptable carrier. 27. A pharmaceutical solution conprising (a) the

pol ypepti d& he AR¥hodRE cRim B afuithedcdniprBind isdlatingdthe pblyptheicf d+Fifon

pol ypeptide of any one of clainms 7 to 14 or 25, wherein the pol ypeptide or
f usi on pob9lyeentidgdrans thgrced enfroprihe medgen ot wWhish attis gultsedent rati on of bet ween
5 nmg/mL to 100 ng/nt.

25. A polypeptide or fusion polypeptide produced from the method of claim 23 or 24.

26. A pharmaceutical composition comprising:
the polypeptide of any one of claims 1 to 6 or 25, or the fusion polypeptide of
any one of claims 7 to 14 or 25; and

a pharmaceutically acceptable carrier.

27. A pharmaceutical solution comprising (a) the polypeptide of any one of claims 1
to 6 or 25, or (b) the fusion polypeptide of any one of claims 7 to 14 or 25, wherein
the polypeptide or fusion polypeptide is present in the solution at a concentration of

between 5 mg/mL to 100 mg/mL.

28. The pharmaceutical solution of claim 27, wherein the concentration of the
polypeptide or the fusion polypeptide in the solution is at least 10 mg/mL, but less
than or equal to 100 mg/mL.
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28. The pharmaceutical solution of claim27, wherein the concentration of
t he pol ypeptide or the fusion polypeptide in the solution is at |east 10
ng/ mL, buwol2eps4tdvan or equal to 100 ng/nmil. 29. The phacraseutliosah3

solution of claim 27, wherein the concentration of the polypeptide or the

fusion polypeptide in the s lutiaon is _at ]Jeast 10 ng/nL, but |ess than or
equal to 2% ﬁE? Rparmageyticalyg %lﬁaﬂﬁﬁ@@n@gc\alﬂe@& th¢ FeCptiong L%ﬁlal@n wher ei n
the conceptkatRR 9fthetft1§ RObYBERIdeIR Y solufifdn' y%l@&t@@hﬁ@%ﬂtbﬂq &n the

sol ution ?5&2%5 eé% n ? Meaﬁuf essot aﬁlor equal to 50 ng?gL 31. The
pharnaceuﬂwnake@uﬂﬂlﬁ@n@dﬁLcla|n127 wherein the concentration of the

pol ypeptide or the fusion polypeptide in the solutionis at least 5 ng/nmi,
but less than 30 ng/nL. 32. A nethod for inhibiting formati on of term nal

CO”D'e”EHBOimh@thﬁb&ﬁm%@hoﬁaﬁﬁbﬁcbhﬁ@7W@h&@ﬁnﬁ@&ﬁkkﬁ&ﬁﬁmﬁﬂm&ﬁct'ng a
bi ol ogi cal sanple with a therapeutic agent in an amunt effective to

i nhi bit té@lbfpﬁermde@@ﬂ‘m faprenpolynentite ibiths soljitioalis atdpgst 80 mgiakebyt lesse
blologlca}l1 % 1%05& ﬂ%te of term nal conplenment production in the
absence o %erape I'C agent and wherein the therapeutic agent is (a)
t he polypeptlde of any one of clains 1 to 6 or 25, or (b) the fusion

pol ypeptide of any one of clainms 7 to 14 or 33. The nethod of claim
32, whereih ifhféplbqr@%@m@@h solyiep|o& dmé%%h%rﬁmsthwr@ent@wn offiee net hod of

cl ai m 33, t g,
suspectedp&Qﬁﬁgtgﬁ&HEQ?QQ#BBS?%£L ih é%%ﬁgkgﬁgmlg%ggnﬁfggéﬁﬁjggg%%?ated

di sorder. 30 8fg/mA. net hod for treatlng a subj ect having a

conpl ement - associ at ed di sorder, the nethod conprising adm nistering to the
subj ect having a conpl enent - associ ated di sorder a therapeutic agent in an
amount  ef fs?CIA'ﬁi&h&@f&rﬁﬁﬁ&ﬁh@%&%‘ﬁ@h%F?e'i‘ﬁmﬁ%é&ﬁbl@ﬁl‘%ﬂt 1ﬁ'a3&61gglfcal wherein the
therapeutic agent 1s (a) the polypeptide of any one of clarns 1 to 6 or 25,
or (b) theanfiplsi tbmnpdiogdpepmrldmgabnfantyngmblotﬁglqal sdnppdc Wlﬂhoi thdrapeut5. 36. A

nmet hod for treatln ect havj . nent -.a t ed, di sorder, the
e hod conesm ST Mook R ER o A R B DR ARG RLRE Skl

conpl ementyhagsPtic ﬁcﬁdgleal%%?@ns BapabRIAREHIih L cEMPRATNE hidduttbnan tigrount
effective to treat the co enent - associ ated di sorder, wherein the

t her apeut Pesceengfcbe themeutsc geent mdewlpﬁﬁamr’fh%@@talp@mc agshbisgathon of cl ai m 26
b) the t of 7 1 37 Th
method of PRPBRBER Y SR of it N8 6t 30 M1 hetlsiGh BBl fatdone, s T

par oxysmabf ¢le@dsur al4 dred3ogl obi nuria. 38. The nethod of claim 35 or 36,
wherein the conpl enent -associ ated di sorder is atypical henolytic uremc
syndronme. 39. The nethod of claim35 or 36, wherein the

conpl enent+ a fation. 40.
The nethog3o?ﬁ9ﬁ§ %f@%%ﬁ Q 1§$§P§b{ﬁ%ﬂ%§%% %g%?&ggg%%@ ted disorder is
graft rejection. 41. The nethod of claim40, wherein the subject is one
havi ng, pect ed of avi ng i sk for d vel bone .mar r ow

rejecti on3 i B h@fi&?fla&raj éc‘fvhf in g Setugrappiais el I}egrfm%avtvecdr af t
rejecti Onha\hh@g;u ol oTﬁhxﬁﬁ% IR fo|r ¥ &llogh@fal cobdl @Rt Aksociafkdr The method
of claim 35 of 36, wherein the conpl enent-associ ated di sorder is selected
fromthe gmombrcon5|st|ng of rheumatoid arthritis, a pulnonary condition,

i schem a-reperfusion injury, atypical henolytic urenic syndr one, thronbotic
t hronbocyt openi ¢ purpura, paroxysmal nocturnal henogl obi nuria, dense
deposit dBseasficthddtoriRh@hEs sHEH havingle gempledicnhssosipRAdadeRkShE et al | oss,
Pauci -i mmune vasculitis, epidernolysis bullosa, recurrent fetal |oss,

mul tipl e Bethodssmprising admenistering i ewi:}J@ﬁt)haVIﬁga§pm@mr@ngﬁwm§tedco| d

aggl utini 0S| .

Feni mot ol sOHREE SR L RDE b RO BRI EorfIBER  USERET:
henol yt i cdBoelkt,avheradh ﬁm&hémpemlaragai’aqgw) chireiul gpeptidPof @y dneed pRshsil €o

syndr one, multifocal motor neuro pat hy, neuronyelitis optica,

ant i phosphASr £pid (B)ihaieven poo{mﬂpélé@ a58hopKi CEHO BRRPREFT pi d syndrome. 43.
The net hod of claim42, wherein the pulnonary condition is selected from
the group consisting of chronic obstructive pul nonary di sorder (COPD),

ast hma, péb.mamacthiod fdrtesiisg a bubgent hating p cempleyeeatrassobined clivoaddrtths
obliterans, .and sar00|das|s 44. The net hod of an one of clainms 35 to 43,
wher ei n- t REURAI) B PEAIBINHgE o %6?3@%%@@&8%@0 RS EEPEGInt r avenous! y
to the subject. 45. The method of any’one of clains 35 to 43, wherein the
pol ypeptide or fusion polypeptide is adnlnlstered to the lungs of the
subject. 46. The nmethod of any one of clains 35 to 43, wherein the

pol ypeptide or fusion polypeptide is adm nistered subcutaneously to the
subject 47 The nethod of any one of clalns 35 to 46, further conpr|5|ng

-, oy o .



49. A conjugate conprising: (i) the polypeptide of any one of clains 1 to 6
or 25; and (ii) a heterologous noiety conjugated to the polypeptide. 50.
The conj wyetze120f44898ai m 49, wherei n the het erol ogous noi eCy/usgoicosakent |y
conjugated to the polypeptide. 51. The conjugate of claim49, wherein the

het er ol ogQus noiety is.non-coval ently conjuygated to the pol ypeptide. 52.
The conju plcpt ﬁl&FﬁPeB%‘éC%’flPQﬂ%ﬂnrfﬁ aﬂ@@&“’sﬁ&?“%%@éﬁﬁ“ gﬁéoﬁﬁ‘g? t‘ogpus

moi ety is,806ef-8¢hdRcp, WRkEh the BBrapdtf GRHIIRhSs %%t@%aﬁﬁ@ceﬁﬁcaql aims 49 to
Si, wherein the heterol ogous noiety 1s a first nmenber ‘of a specific binding

pai r. 54. compositidnorf adem A6nort(b pdiciphgrnaacsutivjabsilutenve gy osaspeletne2ofo havi ng,
or at risglfor devel opi ng a conpl enent - associ at ed di sorder, the kit
conpri si ng.” (i) a therapeutic agent selected fromthe group
consisting of: (a) one or nore of the polypeptides of any one of clains 1
to 6 or 25, %b) t he fusion pol ypeptide of any one of clains 7 to 14 or 25,
(c) the céhj libamsthotl oaslpimadé ouBocvhgrain thocaraplsmenttagpoaisied gierdenseut i cal

conposi ti of clali n .he pharnmaceutical solution of any one of
cl ai nms 278$8X fﬂgﬂgh%glhgn&%§$}mgbneans for delivering the therapeutic
agent. 55.The kit of claim54, wherein the neans is suitable for

subcut aneous delivery of the therapeutic agent to the subject. 56.The kit
of cl ai m 3%, Thheetiod of slimsans 3pswharindht eomplemepirassdtirddiseidey Bery of the

t her apeut | . j 57. The kit of claim54, wherein the neans
e R PGPl

is suitab rint Icu ivery of the therapeutic agent to the
subject. 58.The kit of any one of clains 54 to 57, wherein the neans is a
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further c
graft rejection.

41. The method of claim 40, wherein the subject is one having, suspected of having,
or at risk for developing, bone marrow rejection, kidney graft rejection, skin graft

rejection, heart graft rejection, lung graft rejection, or liver graft rejection.

42. The method of claim 35 or 36, wherein the complement-associated disorder is
selected from the group consisting of rheumatoid arthritis, a pulmonary condition,
ischemia-reperfusion injury, atypical hemolytic uremic syndrome, thrombotic
thrombocytopenic purpura, paroxysmal nocturnal hemoglobinuria, dense deposit
disease, age-related macular degeneration, spontancous fetal loss, Pauci-immune
vasculitis, epidermolysis bullosa, recurrent fetal loss, multiple sclerosis, traumatic
brain injury, myasthenia gravis, cold agglutinin disease, dermatomyositis, Degos’
disease, Graves’ discase, Hashimoto’s thyroiditis, type I diabetes, psoriasis,
pemphigus, autoimmune hemolytic anemia, idiopathic thrombocytopenic purpura,
Goodpasture syndrome, multifocal motor neuropathy, neuromyelitis optica,

antiphospholipid syndrome, and catastrophic antiphospholipid syndrome.
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43. The method of claim 42, wherein the pulmonary condition is selected from the
group consisting of chronic obstructive pulmonary disorder (COPD), asthma,

pulmonary fibrosis, bronchitis, emphysema, bronchiolitis obliterans, and sarcoidosis.

44. The method of any one of claims 35 to 43, wherein the polypeptide or fusion

polypeptide is administered intravenously to the subject.

45. The method of any one of claims 35 to 43, wherein the polypeptide or fusion
polypeptide is administered to the lungs of the subject.

46. The method of any one of claims 35 to 43, wherein the polypeptide or fusion

polypeptide is administered subcutancously to the subject.

47. The method of any one of claims 35 to 46, further comprising administering one

or more additional therapeutic agents for treating a complement-associated disorder.

48. The method of any one of claims 35 to 47, wherein the subject is a human.

49. A conjugate comprising: (i) the polypeptide of any one of claims 1 to 6 or 25; and
(i1) a heterologous moiety conjugated to the polypeptide.

50. The conjugate of claim 49, wherein the heterologous moiety is covalently

conjugated to the polypeptide.

51. The conjugate of claim 49, wherein the heterologous moiety is non-covalently

conjugated to the polypeptide.

52. The conjugate of any one of claims 49 to 51, wherein the heterologous moiety is

a detectable label.

53. The conjugate of any one of claims 49 to 51, wherein the heterologous moiety is

a first member of a specific binding pair.
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54. A kit for use in treating a subject having, suspected of having, or at risk for
developing a complement-associated disorder, the kit comprising:

(1) a therapeutic agent selected from the group consisting of: (a) one or more
of the polypeptides of any one of claims 1 to 6 or 25, (b) the fusion polypeptide of any
one of claims 7 to 14 or 25, (¢) the conjugate of any one of claims 49 to 53, (d) the
pharmaceutical composition of claim 26, and (¢) the pharmaceutical solution of any
one of claims 27 to 31; and

(i1) a means for delivering the therapeutic agent.

55.  The kit of claim 54, wherein the means is suitable for subcutaneous delivery of

the therapeutic agent to the subject.

56.  The kit of claim 54, wherein the means is suitable for intraocular delivery of

the therapeutic agent to the subject.

57.  The kit of claim 54, wherein the means is suitable for intraarticular delivery of

the therapeutic agent to the subject.

58.  The kit of any one of claims 54 to 57, wherein the means is a syringe.
59.  The kit of claim 57, wherein the means is a double barreled syringe.
60.  The kit of claim 56, wherein the means is a transscleral patch or a contact lens

comprising the therapeutic agent.

61.  The kit of claim 54, wherein the means is suitable for intrapulmonary delivery

of the therapeutic agent to the subject.

62. The kit of claim 61, wherein the means is an inhaler or a nebulizer.

63.  The kit of any one of claims 54 to 62, further comprising at least one
additional active agent for use in treating a complement-associated disorder in a

subject.
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