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FIELD OF THE INVENTION

[0002] The present invention relates to methods and materials for treatment of subjects

suffering disorders that involve abnormal lysis of red blood cells, including intravascular and

extravascular hemolysis, utilizing inhibitors of the complement alternative pathway and

complement component C3 fragment activity. More particularly, the present invention

relates to methods and materials for treatment of subjects with paroxysmal nocturnal

hemoglobinuria, aHUS, hemolytic anemias and other disorders that involve complement-

mediated hemolysis, and which may involve an extravascular component which is not

adequately treated by terminal inhibitors of complement, such as inhibitors of C5 activity.

BACKGROUND OF THE INVENTION

[0003] Complement-mediated hemolytic anemia is a significant health problem, and

contributes to numerous disorders of the red blood cells, such as paroxysmal nocturnal
hemoglobinuria (PNH). PNH is a hematological disorder characterized by the clonal
expansion of one or a few hematopoietic stem cells which are incapable of
glycosylphosphatidylinositol (GPI)-anchor biosynthesis, due to an acquired somatic mutation
in the phosphatidylinositol glycan class A (PIG-A) gene. Affected progeny cells are deficient
in all GPI-anchored surface proteins, including complement regulators CD55 and CDS59.
Thus, PNH red blood cells (RBCs) are vulnerable to activated complement, and particularly
to the membrane attack complex (MAC), resulting in chronic intravascular hemolysis with
recurrent exacerbations. Other complement-mediated disorders that affect red blood cells
include atypical hemolytic uremic syndrome (aHUS); chronic hemolytic anemia; antibody-

mediated autoimmune hemolytic anemia; anemia caused by hemoglobinopathies such as
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[0012] The term nal conplenment inhibitor selectively inhibits cleavage of
conpl enent protein C5, and may be for exanple, a humani zed anti-05 anti body
or anti gewobkondisngsf r agnent thereof, such as ecul i zumabPor/ysexelosaiab.
Thus, in certain enbodi nents, the present invention conprises treatnent of

a subj ect havi ng paroxysmnal nocturnal henogl oburi ni a, wherein the subject
has pr €YPRYalLy cPeat-compsiedee meahwn&%?mﬂ@snlahﬂ@bf@aw dypjpg ngEnad ©nt9tz unab or

Eg??;: ?&g?{%g dtbtli‘lr% %géﬁﬁﬁuﬁl% ds 0?‘ A Rl ﬂ%}ﬁg%&?g%ﬁ: 5&@%‘39@&%%5&&%1{1&9913] In

I nventi on conprise treating
a subj ébteahmmuggs aofdxenml;amewh}cﬂmziwabeﬂh thpertdytd ioccudtiis patitets whésedioaug red

bl ood cel l's ch aro smal oct ur nal r I cal
henol yﬁFYFl oF eh léu@f}alhéﬁ’ (\é”al—ﬁ%%ﬁ @HF%%O%#S%HS?@ ﬁ'lé‘ﬁ él Qﬁﬂb&ﬂ%g

aggl ut i PhhrEikaRaSehs (EADliso MRS d by HifieSiRiRGicufXhist §1cﬁtas lvﬁ@lsﬁlfe@ﬂ@n of the
foll ow ng characteristics, which characteristics may be synptons of

resi dualr oan:e na@eanﬂmgnea@dmph@&ﬂémm aefdiatipedviagh may deadub adistehanogsif sheand/ or

i gne” GREGRATSRE" S RIRE T DR SroREHY b esfoe ByeSHgBte or

I nt er mdct@Rtlatioh 6OTREEbnaits BE PNEY fddsb]edtiéedk c@mhbaeéaaﬁulraarasmfbﬁwm s; b.
t he subject has red blood cells opsonized by fra?ments of C3; c. the

subj ec tbrwéféiupv&lsthgmhc@dn&atwm@éaelﬂ&larﬂ:w W@P@iﬁgndoﬂui ia} fystegubinadditioas | ow
ror el ORI VR 380 0STRLARL Ty LI6 A R or
above riakibhbrs o€ hemulydic yihﬁﬁl,as s@ch dsPRNIS uhjyeohtrivag th Itlgahad@@ﬂhﬁhhoﬂ bf @dov® nor nmal
bilir chlo?lver?arses C3 fragments and C5 convertases, which can contribute to the inability of

subjects to achieve and stably maintain fully normal serum LDH and HgB levels.

Accordingly, the present invention provides methods for the treatment of subjects with

complement-mediated hemolysis such as those suffering from PNH. Such methods target

early complement activation, and are able to control intravascular hemolysis, as well as

reduce or avoid possible extravascular hemolysis resulting from uncontrolled C3 activation

and opsonization. The methods and compositions of the present invention may therefore be

more effective in treating patients suffering from PNH or other hemolytic anemias, can

effectively achieve and maintain normal serum LDH and HgB levels and reduce or eliminate

the occurrence of ‘breakthrough’ hemolytic crises that have been observed in patients treated

with terminal complement inhibitors. Thus, the methods and compositions of the present

invention may also be more effective for treatment of patients suffering from PNH, while

reducing or avoiding the occurrence of such ‘breakthrough’ hemolytic crises.

[0010] In certain embodiments, the present invention comprises a method of treating a
subject having paroxysmal nocturnal hemoglobinuria (PNH) or other complement-mediated
hemolytic disorder affecting red blood cells, the method comprising administering an
effective amount of a composition that inhibits (such as selectively inhibits) the activity of the
complement alternative pathway, wherein the composition inhibits local activation of
complement component C3 (C3), for example by inhibiting alternative pathway activation by
initiation C3 convertase and/or by inhibiting formation and/or activity of amplifying C3

convertase and opsonization of red blood cells by fragments of C3.



h. the subject has iron overload or is at risk of iron overload. WO
2011/ 057158PCT/ US2010/ 055745 [0014] The above characteristics can al so be
used to rwOI2DOWOSTIS8 subject's progress in response to tPEALUSRO/057UH
conplenment alternative pathway inhibitors in accordance with the present

inventiogn, and to nodify the dosage regine if deened clinically
appr opriP4 Y. Inrpthesamhodinashss dirrensionoRmpeist aethRd of Hgatipe a subject

conpl e f I esols3iiCh as
oD R e DSERL A CUSEA RS LELAER! ML BB R 25
per s| stchsqrdnrafﬂacmg tied dplaatd deHasUclomsePMH thh enaali@lv@nghrsirectderinsteriag an | n such

cases, resent |nvent|0n rOVI es. nmet hods and co sitions for avoiding
or r edLFé eﬁE; ¢ #BOWL et F%"HB%SI “g%‘?}gr(ﬁ‘r}%h aéfselﬁftl‘fei%\g’?‘q%ﬁéthdﬁfac?ﬂé‘/ (éfﬁove
char actigg t&hpiemend 4 ARkive PaRA], h@ﬁeréﬁﬁ@l@é‘éomﬂﬁﬁloﬁﬁﬁlﬁﬁﬁ lohﬂva%ﬂt«étfb'ﬁ dronpri ses
met hods of rendering transfuslon i ndependent a subject having a

conpl erentpleregit aomgomrr(ﬂ%»t foa: emrsplﬁdb@nnlabﬂmgtaltn@anwpaﬁhwudamaﬂl@l bsuch as

PNH, where .t sub ect e it tima r.eat nt with a
Cor i ndraaNbE EN RGBT R &R edaBBhio e /of SEEORGY iR Kide the
subj ectcof¥dtdae hhd‘@ﬁ)s@hlzh@&ﬁ&f 12881k c%ﬂ@byaﬂ@g‘rﬁerﬁb afegteristics of residual
anem a and/ or co enent - medi at ed extravascul ar henol ysis. The nethod
conprises adm nistering an effective anount of a conposition that inhibits
the actlPHI3ly Bhe erpingberapripmant lallnbéﬁ?rrﬁslqcvéﬂwm‘vwle%gfr%ﬁ%nml@n%rrposu tion
i nhi bit t t

i bi 1 Y ahl S e SESLEIE X 0 APRRRRL CSuly of SigfH ST, e

and/ or fmgnienhiheieol rbgcl o eoativemnataodpeaeliactdby iThs oh caJmph |ef1§b|oﬂgne(ﬁ&, denvert ase

and opsoni zatl on, of red blood cells by fragnments of [ ]T I n anot her
aspect ,PrESTBL Y FLERCOMAETH: TSV MHAi%Y ECtrPéf’Wéd’@r%fVSm%]dl?é% hemol ysis in a
subj ectyhgldidriRNHwhilRe ABLMGEL HATPIl DY REMEISd RithAE aRA- C%f Jrﬁ%ay e anount
of a compoSition that inhibits activation of conpl enent component C3 (C3),
for exawph es doplicwhialbot pexgliainady, hatt whese Patthdagasa statevand/@nymptanm parasti on C3
convertase and/or by inhibiti ng formati on and/or acti vi ty of anpli fyi ng C3
convert and. _opsoni,zatio P ed Iood ment C3.
0017 Py PR ReM ERaals s e REET B PO T PP LB lrRSas o
reduci u@bjeetsnadmaél a @m@emnn@d@ta@haﬁb1yt1ams6g1ePMfectm@eedrslbb@delo;so BRhiasi ng
adm nistering an effective amount of a caonposition that inhibits the

acti vi tIWQﬁYSmﬁ@%ﬁ%’fmﬂéﬁm‘%lo&lﬁu@rﬂrﬁBNWeatMt?ﬁ\bﬁ?lOlWé}rf@PW Wn@rowﬁpﬁyﬁﬁﬂ on
i nhi bi t g, 36t %/Iﬁ‘&hﬁg admiG2 mcggaa 8&8&% )5@&136 refnQhe S its

inhibiting a Ive pa |on I ni't |on03c ver ase
and/ or dv¥eastimiehif tﬂnmf@llbwmgaihlamntemﬁiisowha:thtdhunat:mn@ticsarmzl bef gyinipgor@Bofconver t ase,
and opsoni zation of red blood cells by fragnents of

residual anemia and/or complement-mediated extravascular hemolysis and/or incomplete

control of intravascular hemolysis:

a. the subject exhibits signs or symptoms continued loss of red blood cells by ongoing or
intermittent intravascular hemolysis and/or extravascular hemolysis;

b. the subject has red blood cells opsonized by fragments of C3;

c. the subject requires periodic blood transfusions;

d. the subject has low normal or below normal levels of hemoglobin;
e. the subject has low normal or below normal levels of platelets;

f.  the subject has high normal or above normal reticulocytes;

g. the subject has high normal or above normal bilirubin; or

h. the subject has iron overload or is at risk of iron overload.
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alh t er nd®P18 phxaneeier ptpsFbhedresenhiay erfiop CB@P%‘%?ffGFthPTﬁ fapndering dispriltigent s of
i i . i c . . 2010) ;
ana pot SRl Z3biectth Pl abnfilemen M. Aol RO G ARy ybiin frariiod 20070

anot herceispedt as RXH, phaselntt subljeerikhibits prowipties] nephodso otatrmeduwiting or

avoi di ng the occurrence of 'breakthrough' henolytic crises . in subjects who
are tré aalfcampﬂféwtyﬁv@t% Hef fl@Pﬁiﬂﬁg\_hr SREIY BFE HCITIRHTG FTSS SXDORE] Ao
pr ef er reg R MRS vL eRlrikd tef Qic 86 £ RIRL IS e e RRINS mPRINGE Snedidi&y Pr esent

i nvention provides agents and conpositions that 1 nhibi't the activity of the
conpl eretravasktler candlyss. pbdmathod Samprisgyewdtsnisiadng empbeitive amsuntegf aconpri se

fusion protei.ns c [i.Si . conmpl.enment recept.or ( rqtein_.or

bi o1 0gi<BaTteg AR A0 BT i e A F R S5 BT A 2e 51 R Th¥act  vi ty
whi ch aghipobivionehibia! dcdatt Mo RbESEMER BSmESH¥RI EBROY), EAERAMBIRLbYGAhBItirgt S

cl eavage fragnents, and/or C3 convertases, for exanple by iInhibiting

al t er natlfevnatipapaagy aettvation by mitgtiandrd ¢envesase@Bdoo Ry érhikisiag feraragen by

i nhibitj f Qr At i na/ i Vi1 ifyvi a ting
furt ner SR PRI & A 0 CaEhl e ol o MBIt OB BATUAL RGOt
conpl exof GBnd preventing or reducing the binding of such C3 nol ecul es or
fragnents thereof to red blood cells, and in particular, preventing or

r educi e opsoni zation of PNH red blood cells by fragnents of C3..

[0022] qﬁﬂiﬁr RoEuetigied fiveiesnt NKENORITOBIPFISES Bt dreolcBiHsIgnsrolysis in

al t er naf f¥fec PREMPYN AR TR &fintdidinRlerindGn QR off @ fr agment
conprising at least the first t amno termnal short consensus repeat
(SCR) dwongiosision thaCRhibifsusadatiom df acmptentdn( Edhpgreot €B KC3)oforaxhinpledyi cal | y
active .fragnment thereof. The biol ogicall) ive fra t . of EH.protein may
Compr 1 sBhBfMEAemATHER ey SqgaRonfly i dbnd: Hean et IBAT hS UYOIHRE ne. such
conpl enBphatidAHnBIdr Qétiviey of bablifyRLRMRoNR ke, add loBsd@htiBh OF PNM feBPoddonpr i ses
the first four amno-term nal short consensus repeat (SCR) domains of CR2
fused tcslls hefrhgments pf ¢8. ami no-termi nal SCR domai ns of FH. Anot her such
conpl ement i nhibitor conprises the first two amino term nal SCR domai ns of

CR2 f j f 1.NQ: ' : [ EH.. i nk
can be 10OV et il Pt AERARA FEhAR co ERERMER: Bt rSbbipLfichal 2
descri hadmifinhacedjdichighvingOPIN Hiihe endtitoCaunaiyn g @iihidieringaan effedtdre aG@2nEFH or

FH CR2. [0023] I.n other -gref erred enbodi nents, the inhibitor of the
conpl erffftconpesifing thay dnijhithhgpcraly ddhprearlerenidicgiptiye PRAWABRINGEBt i n, or

a targetl . . | S| i 1 no

Cerm ol SRarL ek o O e eme Sk G S e 87 Crpt errent
i nhi bi tiohibgelgetttedtife pathtvieagivation by stiaton{f amvartasg anDaFpy MBhiticpnpl enent
factor J, conpstatin.aqr , .ar. biglogically active fra ts thereof. In
ot her JPEPERMER B0 W aiP FHaZ (B By R PP ST TR b S st ef n
may corfpggin%tm@)ti body to a factor selected fromthe group consisting of
Factor B, Factor D or properdin; or an antigen-binding fragnment thereof. As
ment i oned above, although not direct inhhbitors of the conpl enent
alternative pathway, inhibitors of MASP-1 may effectively reduce the anpunt
of C3b present, thereby at least partially inhibiting the anplification

| oop of the conplenent alternative pathway. Accordingly, inhibitos of MASP1
protein, such as antibodies to MASP1 and the endogenous MASP1 i nhi bitor

R AA NA N Y Y 1 . N Y L Y b1 oy - - ~NNSs oA



WO 2011/ 057158PCT/ US2010/ 055745 the fusion protein nmay be descri bed,
proceeding fromamno to carboxy termni, as either CR2-conpl enent

i nhi bi t orwonrzotigispisenent i nhi bitor-CR2. [0025] I n additi ecaiuSesndbosiment s,
the inhibitor of the conplenent alternative pathway nay conprise a fusion
of a nonocl onal antibody portion fused to a conpl enent i nhi bltory portion.

The nod8818naln Eﬁﬁil%h‘%ﬁﬂs%ﬁt’tth%ﬂreé%‘r‘rﬂwe%%n aromsiﬁ&ae&wéﬁ ohWereag theor a
bi ndi n?pr V\;?“ Cﬁ#g\f Wﬁ%& to‘é’?l%sg@@é:ﬁ fa{%' IR EE i QYRS Ao IERER £ABNthEQERGRENt 3

(C3) o bi n ragnent conprising one or nore binding
donmai nsoswpirsigadnfimietribgen gﬁfcmﬁwe a@ovwshiséfi angpngfosi@dh that GBihitsCdgatambfC3d. The

conpl enent _i nhi bitor rt n conprises a conplenent. inhibitor

bi ol og|C88}H1%¥n%{‘éPP‘@BO'¥f}n§§ )tf‘Pfe‘?Xé{S‘Pfee@’ Bﬁ?ﬂ ﬁﬁ%}ﬁtWHBa‘bWB&ﬁC%@HQP gi’i ng of
Fact or ihisRfigh es Qon&é??asegﬁrﬁlf’& @qﬂﬁl'bﬁfﬂ '}grrﬂaftloga'ilwor BAK/ityMfRmpHeRL €ent fact or
|, conpstatin or CRLl, or biologically active fragnents thereof I n ot her

pr ef er reedvatdsedindepsanizatioe of RNithietl btaodseHts by fragienthef €3si on prot ei n may
conprise an anti body to a factor selected fromthe group consi sti ng of
Fact or ac SPl na P L bit r an
ant i ger{ﬁglﬁﬁ di fr{lgce afn as ctts fhtﬂe g}efsent Ve%ﬁg n’klg. é%c?@ grh %qumﬂlb%tmé tﬁﬁco %leglen t he

domai nsultefia€ibe pd&awajz hBe EaBpRRtidAnsehlto Mhbibehede ot BEthe disOicaQ@d Ng:tinr om
amno to car boxy term ni, as either anti C3-conpl enent inhibitor or
conpl erfSFAPIGIHRHt vsat@w:ayanEqr@samp@e%]lplmewﬁ@qpéqr leilai ingnpestedtAdapt esent

W o R PR AR b bk R L EPUIRDY A8 AHRAE 5

such agh®bdbinplainentedltaritahiee pmhbvayl, mﬁh@dlesea\/lmm hmay alsb g uscfumnshldaples&nt
afflicted with_such di sorder both [

termn Ierre hi bi t or an
i nhi bi tiBYengent i 1Sd%l%?ﬂa3%FerﬁF1°éﬂ“tgé\ﬂﬁ§P Olaé ?1%?? fa e il%e tH%Pﬁ‘?BEPt of ?Fg

conpl engit;s bﬂ@)ﬁh@édtﬁé ﬁler@éés@% a%@%dﬁn%aﬁ{v@i}ssmﬂl fedleISl ¥l 0k, §equentially in
either ordet. The terminal conplement |nhibitor may conprise an anti-05

monocl camaihfezammk@dy of theclompéerneant hiteroatals thvpexehy bantdbyst partiakhptohédritetler mi nal
conpl enent_i.n or which inhibits C5. or er co 0 t the NEnbrane
At ack Bl B ok ool et Bagmisd vAPSH SEERS TS M8kt or
TT33, vaahgabelba tébd SrasikRenGRefhativus pARwRY Hhedifdrd ﬁlaua Bé ug$uldn E:@Jtzﬁh nal
conplenment inhibitor. In certain enbodinents, the inhibitor of the

conpl erfstitodinends plathe yivepaemhwese, Haipdi efil. bMolqcn]@r fomupplogy.of7:238-Fonpl ement
al ter ”fggbi’(ﬁtﬁ%fﬁ‘e"‘@{ n%? @'gg‘ecufgglrﬁ&”ﬂ BQ%B N0y ?@ﬁéa“ | vation of

conpl e onen and/ or onvertases, for
exanpl e by i nh| biting alternatlve pathway activation by initiation C3
conver t[@820]ant yet aixythérralspéuittthegrebant fitehton mogides nedtody bf sedad¢ingopl i fyi ng C3
convertase, and opsoni zatjon_ of PNH red bl ood cell s by fragnents of C3. In

ot her EYBIRNBACSCUTTRES Phbraskiseughy hemalyds GHres B Ab J%ﬂtf @fhﬂafq trataggor
2011/ 0941 RBRETHR2ZRARMAPR Mine MAT HYRYi« sy additionally inhibit other

conpl enment pat hways, such as the classical and lectin nediated pat hways.

[0027] In another aspect, the present invention provides conpositions for
t he trd802dnt Aeprefdured embagimentheseldits eesweplishithshabiome meﬂ@da the present
conpl enent -

Compr | SBv e BB M e B A S TR B RS ERE S B e oG ) an
i nhi bi taofermtivé pahweypeEtendlahe ehabbditoRahdW@ynprise fusion proteins comprising
a complement receptor 2 (CR2) protein or biologically active fragment thereof; and
modulator of complement activity which acts by modulating the presence of complement
component C3 or its cleavage fragments, and/or C3 convertases, for example by inhibiting
alternative pathway activation by initiation C3 convertase and/or by inhibiting formation
and/or activity of amplifying C3 convertase, halting further progression of the complement
cascade to form the membrane attack complex, and preventing or reducing the binding of
such C3 molecules or fragments thereof to red blood cells, and in particular, preventing or

reducing the opsonization of PNH red blood cells by fragments of C3.
7



[0028] The term nal conplenment inhibitor may preferably conprise an anti-05
anti body, such as eculizunmab or pexelizunmab. The inhibitor of the
conpl enerwvoabtignsnes8i ve pat hway nmay preferably conprise PUSIUSR01P/0617@5 NS
conprising a conpl ement receptor 2 (CR2) protein or biologically active
fragrrent t hereof ; and nodul at or of conpl enent acti vi ta%{ which acts by
modul atlPARE]E h Rypfeged) e@be@n@aﬁprhéﬁ@%ltw#ﬂaﬁqmplegenﬁ e ¥ RHBWAY FiRYent s
and/ or n h C3
ol coul S TERC PR AANE AR YR bl DB LM o0 R (ARG adfte
pr eventtenmgndrshondunmng;strh;ﬁeao(ﬁlm)l doataiionofdfR 2, ddseldIto Gt tardd (FEH gyrofeirage nts of

) icul ar) referred nts, the inhibito f the conpl enent
aI ter nal{O ‘i?]\(? b‘gxPﬁﬂé&éf‘%ﬁWEb‘ﬁ?ﬁ?PgnﬂéFd'Tlgﬁ’&fﬁH}Sf‘CW W“b?%ﬂgupﬁml&rm% fragnment
conpri Siofpral af 182 thel i€t fobif SrhidoWOARAINTHE 85hiAGbf ﬁﬁR(ﬁfé@ﬁbH‘& le@Bge fused
to factor H protein, or a biologically active fragnent of FH. e such
conpl errehibiter m@TﬁQt(SEQ IDriﬁDb’i)Ia)fusmrmqbtﬁs@hataﬁomscsaﬁlgémtrﬁ@lrdama@ n portion
fused to a | enent |nh|b rtio .C rising, the first
Four v PalRRgn SoR hidrral bRm AR bR B b bR FRE R shfal r o
enbodi RTR doih®ds bﬂPHblArw%he@fsudH@ncp)éPﬁmmﬁbu@fldoﬁfpmés e fipaihyamines TT30
(SEQ I D NO 3), which corr&thses the first four Nterm nal SCR donai ns of CR2
f used ttém‘tﬂﬁél $GR demping ef NR2dpspdria thedaR i9shanine-termins] SGR damatns of FBr ef er r ed
enbodi t | t,.alte is TT31,
whi ch E‘@{él}r}kégeec nhrﬁé]: ﬁfﬁg{reﬁégiﬂﬁ ﬂ{gﬁ)ﬁlshg(%ﬂ t oﬁlg%hé)\f&*ﬂ%w\?yused to two

copi es defscrtti&d priocesdirfel fvem By 101 daeox SERndoiNRd ¢itheo CREHFH pOPASTRL.N ot her
preferred enmbodi ment s, the inhibitor of the conpl enent aI ternati ve pat hway

may co he, CR2 pro el or afra rrprlsm | east the first
two ani Tﬁ@iﬁer Qb reriBrEd RRAENS ﬁhsbfga 1@@%@)@ RRIRTHE &%te@%zve fused to a
conpl e I t ng of

e | R B e e 2 e bodly,
Fact or donmrmtnglamlea@tdhpﬁtsatwcmammortyl;rmmll%horv@m&ansmpeaofSG:R)alom@lmﬂ y active
fragme ther ref err nbo inment 1s.TT32, i WO

b013] ol der vesaTarsgr Bk ST SELFPRI: FRth chlieas BRI o cro
fused tMCPh&)Iﬁ}:JléﬁlEntth&oﬁpBoﬂﬁgmﬂlﬁ@r @R1Ca%1b1018§i@§1;58&u% fﬁgaaent% tiRedfl ty to
inhibit not only the conplenent alternative pathway, but also the classical
and | ecathay prgfeired @ﬁb@@mﬁnfénfémnlp@tqﬁmymonmHietﬁuﬁlen@r@@i@maa/sconmge gay find
fror € Wa%%B{;c?nt%I n%ct%? ? léctecf)ftrg' the r%e égns%ttt%%;%? ﬁwofﬁ ]!-TaQ:Yo(%llj(g Vﬁr%%)@rdﬁ{].or

i ntravascul ar an ravascu i's,” as 'Fas”in

aut oi mmnn@tidérs badRs fﬁd’gﬂldhe{lﬁt@ﬂ A@ ﬂd:lnhbﬁH&iSaboE/@Qt&ﬁ])ughhdbﬁheét iptibft&s oed

enbodi nents, the inhibitor of the conplenent alternative pathway may

conpr i B¢ sompleMsht Aierngtive RYAMaRaNhiRHes 196 A MRt shetfassiely refduge élzfrrm ement

i nhi bit X nocl onal
ey od BP0 AT, DL IR 57

conpl ementplezmm eheniti® fa@B3yayorAadoirdihglyg inhibixbs df M I eprai8irf, pachpraent

conpri si n i_ndi doma| t ed mth p consi sting
of C3 ses a
£ Cab BB €34 Ehan eyl ot BB S AL MAISK b5t raf B6rBAN

conpl erE%EHodhﬁéHté)th% pr@fnt@nRin@bRYi cal Iy active fragnent thereof, selected

fromthe group consisting of Factor H protein, Anti-Factor B ant| body,

Anti - Pr ogerdl n anti body, Anti-Factor D anti body Factor | protein,

conpst d0024] Ahtd preiasRd eamdmw,,th@nﬂllhlmmthaﬁpmbmnt @tquatl\ﬁmathVWP or CRI,

g:;)rrg: glrrg p(ﬁaselzl %%tnlo\f?he ?9 I %::%h(%)rlhaetrare % 1{1%§ra%1ﬁer?tftﬁere em%l(gdl rr%g%%"ath‘%] geof

human Ffﬁﬁﬁtﬁillc’o drhlms &Irﬁlhrm'l sl{cg’D cdrRénshib ]g@teatf(svjﬁ) Noﬁlai’n@‘loﬂ&jR2Sfﬂ§ediwmi mlbﬁaﬂy fCr ry;
t t t SCR CR1 i t i rst

? Lr (eg) MOth?tﬁJf rﬁgvlt@%aﬂedhwﬁﬁﬁgaég%lgs%p@m% %WPP%%@C é'@%x?- Qte 4, | \rNiSt h

or wt t

gl ycophrhgl;%ﬁg gﬁlﬁ{déwal‘% El??’%%‘%ﬁ] gqlﬁﬁler%g%gﬁlf i ?%v%%ﬁ%ﬁ%? %)E\}} eks: 1|nn one

aspect }aolmeteh@ld L(DS PhteﬁataRubftlgataansm@jSé)%O Hevandgn ainmbesmd:taﬂmﬁs Paedlt at ed

henol yt i ¢ .di sor ecti od cel t he nmeth i ng

adni ni &@PF%&H&%@@@% éﬁ‘gﬁjgi? sugsfold f‘éﬁﬁlﬁe@rml}%ﬁ?\ﬂﬁiﬁl"&ﬂ&? s activation
of the 1ﬁ68?]9&1%f§ﬁ@1%réi’ﬂ Bﬂéﬁ@x’éhé’eeTH@h % caM"B@%@élﬁlell&ﬁi&fQHP%mBthrkubﬁ‘ﬁfap' ts
activation of conplenent conponent (C3) and opsoni zation of red bl ood
cells by fragnents of C3. [0032] In another aspect provided herein is a

met hod of treating conpl enent-nedi ated h&nolysis in a subject, the method
conprising adm nistering an effective anount of a conposition that inhibits
activation of the conplenent alternative pathway, wherein the conposition

mai ntai ns nornmal serum |l evels of |actate dehydrogenase and henogl obin. WO
2011/ 057158PCT/ US2010/ 055745



[0033] In certain enbodinents in any of the nethods described herein, the
conposition selectively inhibits the conplenent alternative pathway. In
certain ewbadimsntss i n any of the nethods descri bed her @Cm/Uustéie/0657aposi ti on
that inhibits the activity of the conplenent alter nati ve pathway conprises
a fusion protein conprising . a conplenent receptor (CR2) protein or

bi ol ogitE%F ysipngrpieiieniy By Aesktibedh @Fesseding Hamaige ﬁ%?arhp’@f tFileﬁl‘* 3¢ 8itheror

bi ol ogi f. ain enbodi ments in any of the
g éfgie com %ﬁigﬁﬁlgiﬂé}?t%pgpionﬁ'%&ﬁ 11'1h1{)ﬁ'OIC@R§ y

met hod usion protein conprises the first four
am no-term nal short consensus repeat (SCR) domains of CR2 fused to the
first f0025]aninrlditemad eralodBGRItdchainhsbimf of tHe cpﬁipl}nh}enlt altegreativai patleydyodi nment s
in any of the nethods d scrlb d ere t he d furt |se
adni ni S ?%@P@Cﬁﬁo FHPRET 2 BORPT 8??3&?“%’%%&%? %‘P &O%COQPHTIB%‘F t‘?:rértau n
enbodi rgich. |Theafﬁbfn&]lontahﬁltfﬂéﬂ?ggﬁloqe:%ﬁfphb@(il RBf&dhal Mtﬁmﬂ?rdflaﬂﬁhdlﬁg”m enment
inhibitor inhibits cl eavzdg conpl enent protein C5 §@3)t In certain

@

enmbodi rfEgmeni ﬂlemﬁ?f/ wiflcln hediipeted deisard sompicpecdt peimponent 3 mielawiltbingl enent
i nhibit (4 nti - n i i ndj f ragnent
t her eoft8 né%:grra H@%al%%é) i §§m% éafﬁl%%é d;%Hla%l 5t %gtgd?r es{(%lre %Boué) ﬁer ein, the

t er m nalonsioty @1@311, iC3Nid3dE ahd CSdeTHe bammbmn{ B0®%bry poraed t@hpriesodi ment s
in any of the nethods descri bed herein, the subject has par oxysnal

noct ur FRMPHERG IBPiFr prap biplqeically GCtN’?eff@mﬁné@lpreg) selectsi diom @’él raupar o
enbodi RO S 10 Ay ot R R i e GeBErTRSh le; BT: SE 2l s 1

escri € subj ect has
previ odstmpm&m arr(@at @dbmlcbgacaélytaeﬁm fragmemasrlearvnin othéri Ibeﬁcn*ed In certain

enbodi nents.in an l} t he net hod? ESCI‘I bed . herein, the sub)[b é‘z was not
r esponsTRACIBEN IR NI apRHEPY 8! th U PIOfeiy F¥ SBMPHE AHAtPdRihEnt of the

term n%ct@?i@éc%ﬁ%m't@ér@hé 96ns1s&19§%§13aét8r B8t 4D, ARSI r@@ﬁegerfﬂfofgé{&ﬁs of the

nmet hods descri bed herein he subfect has one or nore of the foflow ng
char actMASEt iidgbitoraVIAPheosainéigen-eidinty frgnmngth@remf Bhertpikeges candmt 4t niﬂecd | oss

andl or BHCT el Bty & ellong o Ehint) B hesp P RAE BREEURE BRI |

opsoni z8ehRY tdrhAINBithePhnt{eS3-corfiplefnBAt iiRBItELSr o &S iMEbit@dinéCl| ood
transfusions; d. the subject has | ow nornmal or bel ow normal | evels of

henogl obi n; e. the subject has | ow normal or bel ow normal |evels of

pl at el G[{)Q26] In further embodiments, the present invention comprises methods and materials for
the treatment of subjects with a complement-mediated hemolytic disorder that affects red
blood cells, such as PNH, wherein the method comprises administering to a subject afflicted
with such disorder both a terminal complement inhibitor and an inhibitor of the complement
alternative pathway. In this method, the complement inhibitors may be administered
simultaneously or sequentially in either order. The terminal complement inhibitor may
comprise an anti-C5 monoclonal antibody, such as eculizumab or pexelizumab, or another
terminal complement inhibitor which inhibits C5 or other components of the Membrane
Attack Complex (MAC), which comprises C6 through C9. For example, CD59, or TT33,
which is a targeted CDS59 fusion protein is useful as a terminal complement inhibitor. In
certain embodiments, the inhibitor of the complement alternative pathway may inhibit the
activity of the complement alternative pathway, wherein the composition inhibits activation
of complement component C3 (C3), C3 fragments and/or C3 convertases, for example by
inhibiting alternative pathway activation by initiation C3 convertase and/or by inhibiting
formation and/or activity of amplifying C3 convertase, and opsonization of PNH red blood

cells by fragments of C3. In other embodiments, the inhibitor of the complement alternative



f. the subject has high normal or above normal reticul ocytes; WO

2011/ 057158PCT/ US2010/ 055745 g. the subject has high normal or above nornal
bi I i rubi myoan1ns7tsRe subj ect has iron overload or is at PCrais2ab/os37eh

overl oad, wherein the nmethod conprising adm nistering an effective anount
of a conposition that inhibits the activity of the conplenent alternative
pat hwayPatveyanay aqdigenailyinhikispdar sraprlsment PRHYVAYS: YRR ahderkbgsicyasd lsbiad

her ei n, ' requires periodic blood transfusions. In certain
enbodié%%?%egpg%ﬁ§§%f t he net hods described herein, the subject is thereby
rendered transfusion independent. In certain enbodi nents of any of the

met hodd00ZH cr Inpedthee nient, thehpeesobipngeattiongsoviddsowmpositehs foevled seaghent of

henogl ohi.n. [Q038] I n certain enbodi ments of any aqf the t hods .descri bed
ner ot n ¥R A0S sFine P daSaEe  RAMB RSN U Al GB0H BATE T n t he
subj ecteonlpan&f! Which c6RPOdli sRMotpRlse aRY¥mBinatibeofet hods descri bed herein, the
conpl enent - nedi at ed henol ytic disorder is sickle cell anema. [0039] It is

under stood that aspect and enbodi ments of the invention described herein
i ncl uded)" cossngel ermplementdrhibiégnandt i ng essential ly of" aspects and

embodi rﬁsnteﬁr inhibitor of the complement alternative pathway.

[0028] The terminal complement inhibitor may preferably comprise an anti-C5 antibody,
such as eculizumab or pexelizumab. The inhibitor of the complement alternative pathway
may preferably comprise fusion proteins comprising a complement receptor 2 (CR2) protein
or biologically active fragment thereof; and modulator of complement activity which acts by
modulating the presence of complement component C3, its cleavage fragments and/or C3
convertases and preventing or reducing the binding of such C3 molecules or fragments
thereof to red blood cells, and in particular, preventing or reducing the opsonization of red
blood cells by fragments of C3. In particularly preferred embodiments, the inhibitor of the
complement alternative pathway may comprise a fusion of the CR2 protein, or a fragment
comprising at least the first two amino terminal SCR domains of CR2, fused to factor H
protein, or a biologically active fragment of FH. One such complement alternative inhibitor
comprises a CR2 targeting domain portion fused to a complement inhibitory portion of factor
H comprising the first four N-terminal SCR domains of human Factor H. In a particular
preferred embodiment, the inhibitor of the complement alternative pathway is TT30 (SEQ ID
NO:3), which comprises the first four N-terminal SCR domains of CR2 fused to the first five
N-terminal SCR domains of FH. In another preferred embodiment, the inhibitor of the
complement alternative pathway is TT31, which comprises the first four N-terminal SCR

domains of CR2 fused to two copies of the first five N-terminal SCR domains of FH.

[0029] In other preferred embodiments, the inhibitor of the complement alternative
pathway may comprise the CR2 protein, or a fragment comprising at least the first two amino
terminal short consensus repeat (SCR) domains of CR2, fused to a complement inhibitory
portion selected from the group consisting of Anti-Factor B antibody, Anti-Properdin
antibody, Anti-Factor D antibody, Factor I protein, compstatin, Crry, DAF, MCP or CR1, or
biologically active fragments thereof. One such preferred embodiment is TT32, which
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[ 0040] Reference to "about" a val ue or paranmeter herein includes (and
descri bes) variations that are directed to that val ue or paraneter per se.
For exanpWwe,2odaéscrs8pti on referring to "about X' incl udegCaamseriopsizan of
"X [0041] As used herein and in the appended clains, the singular forns
"a," "or," and "the" include plural referents unless the cont ext cI early

di ct at é@rr@fﬂﬁe%w disst fogo A damaing ef GR2 dywspde the frgkten SCRAmaigsefiR 1i ncl udi ng
humans. Bé%al?ﬁlémf R 1L BG 1%‘3 %l’lhlpftl hof ol e éo%%&%ﬂernwt%%\f bi}CalsMRESE:

feline, canine, rodent primate.” BRI EF I PTI FI GURES [ 0043]
FI GURE clasisilchlwmtirlecttmsrnedlaed ecsmpllementf pahwaglseinbdlitors uklws ?ETBbrrmy rfindinmore

measuring C3 bhindin n red blood cells i NH sub ects. ong the Y axis
are pl ot'fedaishee ‘Fs&ifc"BF Bﬂls‘éae“'FIStaFédﬁP%h nyp ﬁgo‘thﬁf’él 15{%1‘565%“1%&3@% otted Anti-C3

f1 uor esGadlasta19f MR RRS hehiolyks) a§@h‘l‘1‘5§m Aot @ HnSurde@idehded Shd ?él@c@dt he result
for normal control subjects; Figure Ib illustrates the result for subjects

wi t h caloddigiggs.ut i ni n di sease (CAD); F| gure lc illustrates the results for
PNH subj ects who have not been treated with a term nal corrpl enent

| nhi bi tB?SOr]FI AWt %f\l efe eC tsl)%dé/\,f% S%Pgli{ﬂy%%oo%%eoc% 7p‘h,§1%1% #gﬁlr fles the

resul tJ aV een treate er m nal

conpl ermﬂiwdynha)btdrﬂ[ﬁns%(htﬂlslbhl B8R moabclanilidaaeydyt gordn fds&Dt%] cdnh§BeiREnt2
illustrates the results of double color flow cytonetry neasuri C3 bi ndi ng

on RBCdNiRiteNHpostias)- é@t@nwlmb@twpévpelﬁ@pyoweeﬁﬁ%af@a@%ow @rﬁlbegw Aumab.
Al t CD59+
o e kB ey WhiEh £ 06U QR ar® oAb ARhEReAS (B BWRLE “0PP

whi ch avi@d tﬁﬁcﬁto[theéiBefchgvﬂehhccfn’iﬂﬂsmg or€3or rﬁmbuﬁhr@doméﬁh@seﬂmp:@lrfrcbmfme quadr ant
represents CD59+/ C3- cel | red Iood |.l's. The upper. right
quadr arfOYRESERE gf%@% Q?@deeanﬁg%dr%e ComplaHAN: ({BePilors BRrICR PG PE St ad by
C3. The, éo%’ﬂﬁémerﬁflﬁhlgl't@d&a@fnofo%ﬁraﬁ§%Qttlv% %gen/t Bted? Sleledtedifrdtn the 95;’}‘!)'{1 ed bl ood
cells, uncoated |'ower right quadrant represents [ C3+ cells;

i.e., RNBSisEE dd]l%agwrébpﬂowmcfatteﬂad@gr KantitidguAati-Paoperdio shtikadys Antidac@s ul t
for nor

Wt o7 B Lok b €Rs Sampredth], Ay TSRUPORR ab§ R ABT Birtbefcie) For °

PNH subp ge BICs@ (RN @r BRllo he8R atcﬁeefr@glnm& thefeot €1Hprofre8 @ABLENRIMS, the
i nhibitor; Figure 2d illustratfes the results for four PNH subjects who have

previo Lcerr;plmfeﬁ inhiligare goionteompeisgselp hiha dirstdowipt (drrdamaing lof bimak Facien il zumab
(Ecu), p"%gteﬂlr,"(ﬁ)t%ﬂg Yirst %Vecﬁl -terminal SCR domains of Crry; or (c) the first ten SCR domains

of CR1; or; (d) MCP, comprising the first three N-terminal SCR domains; soluble DAF,
comprising SCR domains 2-4, with or without the serine-threonine rich region, but without

the glycophosphatidyl anchor.

[0031] The present invention provides in one aspect a method of treating a subject having a
complement-mediated hemolytic disorder affecting blood cells, the method comprising
administering an effective amount of a composition that inhibits activation of the complement
alternative pathway, wherein the composition inhibits activation of complement component

C3 (C3) and opsonization of red blood cells by fragments of C3.

[0032] In another aspect provided herein is a method of treating complement-mediated
hemolysis in a subject, the method comprising administering an effective amount of a
composition that inhibits activation of the complement alternative pathway, wherein the

composition maintains normal serum levels of lactate dehydrogenase and hemoglobin.
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[0045] FIGURE 3 illustrates the correlation of C3 binding on red bl ood
cells in PNH subjects (Y axis), and the percent of total RBCs which are PNH
(CD59-) ( Avexnsl)os71588 can be noted that the percent of C3PCoAiSed0RBT3S
correlates with the PNH RBC popul ati on size. [0046] FIGURE 4 illustrates

t he percentage of C3+ RBCs within the PNH popul ation in patients who either
have ndP0dHenlngegaingmbagiments i el th Bothetsspor bedicsdinagihe ROEBRFIIM can be

noted t : b.S i o] el Vi he
T ot i et eetifety L tBURE e o e HCR 0% Ko Rl AR B SR R R e
het er ogeetbodsydeacnihed heredtn thadyyremisgion[tBg4mibfd BoRE Gty ofl thstomaplementhe ki neti cs
of C3 binding on PNH RBCs. Figure 5a.illustrates the appearanc C3

bi ndi ngaltﬁfﬁa&ge PHBWAYEAPHICS A TR PRI FOMPHSIRG A CHBPIREIE gfef‘ﬁﬁ?r ﬁﬁf)'%?)ndi ng

appear gl BLRaIRf &ive HadhbhNleRBE and2 ratdd I0AY) fro@Al dMlogiEhIBUr € Sb
illustrates the bindi'ng of over long term (two years). It can be noted

t hat C3chintirgrgentéhmeefsInveertpinstnalividemente m anyi of thd mmethpds desdrib§ddig4&h, the GURE 6
illust rfat.es trtle correl atfﬁo ; C3 _bi ndin Pa}?PtNH RBCs wi t% é(? )

hemar ol Bl e RERS b B louimRien bR ok SoaShs #otD (&6 dormtin ¢ cart e
Wit h t hg CRIGUEHL (05 7iis? BRET MR IAINADBSTR RlohRi¥iofd. conpl ement i nhi bi t or

ecul i zumab, an anti body to C5. It can be noted that subjects who achi eved
t he best hemat ol ogi cal response to eculizumab have | ess C3-bound RBCs.

[0049] [MPHRIRE7certpin srboginagnts Heany oy ity metheps drscitaeddiereinihe sitodduires (v
axis) goﬁgrﬂwﬁﬁhﬁteﬁﬁ%aﬁﬁmﬁﬂk mg) t‘lﬁﬁgog)t% ﬂfé'sﬁ@ectl in &?ﬂllp e noted that

C3 bin correl ates neasures of persisting mol ysi's, such as ARC,
but notemvtiodimddDiHin shgaditich methyds ddsciilsedt Heedn i the terinivad cérhplementsinbibitog

henolysis_ is in significant part. d forrpl enent - pedi at ed extravascul ar

hemol y<nRibitslgayage PEeJrRlemeny pipigd) §§ &J%g)r e Y GYOQHPEREE AT EBDnpl enent

i nhi bi 4,08 od QR bl HFRE tBe delhiat &ﬁﬁ;ﬁém&ﬂ‘%nliﬂﬁitc‘!ﬂ ¥ Q haHhNiZ¥@hnlcs51Cr | abel ed
red blood cells and their uptake in spleen (solid Iline) and liver (dotted

| i ne) fanohodywor atipgrebindingl fragnieat fhereof. Is wbitao embpiliguanes iBany ohtrsuetbodnt s
were taken.fqr seven days..ln the seco subj ect asurenents were taken
for twe f?lbﬁgygrefrﬁﬁbﬁegx@%@@%%t I@Bﬁﬁ?rsls F%"ﬁ@?@a 0 excess over control .
It should al so be noted that increased entrapnment of RBCs in spleen and
l'i ver vee33jet Brdegdin dmttdimentbjreglySof shdifle@dds described herein, the subject has

paroxysmal nocturnal hemoglobinuria (PNH) and the subject’s red blood cells are opsonized
by fragments of C3 in the absence of the composition. In certain embodiments in any of the
methods described herein, the subject has previously been treated with a terminal
complement inhibitor. In certain embodiments in any of the methods described herein, the
subject was not responsive, partially responsive, or has progressed on the treatment of the

terminal complement inhibitor.

[0036] In certain embodiments of any of the methods described herein, the subject has one

or more of the following characteristics:

a. the subject exhibits signs or symptoms continued loss of red blood cells by ongoing or
intermittent intravascular hemolysis and/or extravascular hemolysis;
b. the subject has red blood cells opsonized by fragments of C3;

the subject requires periodic blood transfusions;

c
d. the subject has low normal or below normal levels of hemoglobin;

o

the subject has low normal or below normal levels of platelets;

)

the subject has high normal or above normal reticulocytes;
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[0051] FIGURE 9 illustrates the conpl enent-nedi at ed henol ysis of PNH RBCs
froma previously untreated subject, and in particular the survival of PNH
RBCs treavedow/asmsgari ous concentrations of TT30, a pot eat/usadiolosizes of C3
convertase. Data represent the percent of RBCs surviving at various tine
poi nts versus the concentration of TT30 adm nistered. It can be noted that
there i& dgheatigctdat bichaprmagl oprpeyREs™d RIHUMRIREr doses of TT30. [0052]

FI GRE 110 ik Litibd aheRod Berfthl b Wl 12k oPhbh BRERalr Om @ previ ously untreat ed
subject, wt arious treatnents over the course of five days. Data

r epr esewlicseih hige pethoe nompfisiPikiRBCGsersng an affeegve amowltlo$ atcomapdedomiliah

acidified serum + na sium (AcS+My) (a) with no inhibitors; (b) wth TT30
(TT) atm@BtS?)thﬁr@Ft“&de‘?tg? cnp m?‘?‘s?gpe(‘ﬁagr’)%a\é\gh&@@o nM [0053] FI GURE 11
illustrates the survival of PNH RBCs from a previously untreated subject,
for treatnment with various concentrations of TT30 over 5 days. Data

represents the percent of surviving PNH RBCs with various concentrations of
TT30 vd003He bfcertpimamphodiments okany ddhnmetads describevehaseincthasulyectsequitieyi ng

PNH RBCs, .i hcreas th higher . f 1130, 541  Fl E 12 il|lustrates
the comer B TaEhih ot FlrengR Bigrvldes YRR e B Ml oo

subj ectthe ajbgedt is theleby ednldared ti@sfEMbY inteber@en Mt drBGSerh b &hinesks \of by IO, a
potent inhibitor of C3 convertase. Data represents the percent of RBCs

i . : .
| ysed dbetheds dsserihgg herpin thgssubigplasy hokpp nomes derels afihg@oglobiy s ver sus t he
concentration of TT30 adm nistered conpared with the RBCs |ysed by

aci di fi][ﬂésgierH@erth%&%bgﬂgerﬂ%ﬁﬂlf&%e LR&oR H&%ﬂ%eﬁeg%%&h%&? {aﬁt%n are

| ysed decreases w r doses of TT30. [0055 ustrates the
sur vi vahcreisePNid seB@sal fof canh tdosidillsdn thetsobjeatd herenimerebodimshty of nigattatie wi t h
ecul i zumabp, W th.various freatnents over e course of ftive days. Data

Fepr co MR oL Gt DN BRSSOt 56 DR U S ter e S g e,
acidified serum+ magnesi um (AcS+tMy) (a) with no inhibitors; (b) with TT30
(TT) at[o8$H0 NM urRektddd) thid dspect IRPertBddim@hts 4B iRM A6 crivk ShlEinl 4

illustrates the survival of PNH RBCs from a subject who had been previously
t r eat ednglheh copaibiing)al/or f eansistisg eyrentially afh aspgeis ond embpdiawntsat i ons of TT30
over 5 days. Data represents the percent of surviving PNH RBCs with various

conce nt[bg‘?d] 0 nﬁe@ﬁen&r ?bgﬁéﬁﬁgi&ggﬂu%for éﬁﬁﬁ{e@ ﬁl&lﬁthnaﬁlngs Gd Qggc?lge#%%aﬁ{}g 057]

per cent survivi ng I'ncreases Wt 0ses 0

FI GURE thi aird dinsitadatbaBat tvhikie oo ppdaared pensed Fat exdnipéydbyesipgom fefEiNHg [RBCs f rom a
subj ect, who had been prevjously treated with eculizumab, and in particul ar
the sur ¢PoHX dfldpﬁﬁ deseéption téd' with TT30, a potent inhibitor of C3
convertase. Data represents the percent of RBC |ysis at various tinme points

versus [pO£1]cOAS 8RR An®ln (hd 3PpAEBA Bl HRA RN L Wit R RBGd Iiysi s by
acidified serum It can be noted that the percent of PNH RBCs that are

| ysed dedréaglamlwifeientsivghss thdeoaxoflearif3dictates otherwise.
[0042] The term “subject” refers to a mammal, including humans. A subject includes, but is

not limited to, human, bovine, horse, feline, canine, rodent, or primate.
BRIEF DESCRIPTION OF THE FIGURES

[0043] FIGURE 1 illustrates the results of single color flow cytometry in measuring C3
binding on red blood cells in PNH subjects. Along the Y axis are plotted the red blood cell
counts; along the X axis are plotted Anti-C3 fluorescent isothiocyanate (FITC) counts.
Figure 1a illustrates the result for normal control subjects; Figure 1b illustrates the result for
subjects with cold agglutinin disease (CAD); Figure 1c illustrates the results for PNH

subjects who have not been treated with a terminal complement inhibitor; Figure 1d
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[0058] FIGURE 16 illustrates the percent inhibition of henolysis of PNH
RBCs at 24 hours after treatnment with varying concentrations of TT30. The
resul ts awe 2poaises8f r om seven i ndependent experinments fPomEs2010083740f f our
subj ects. [0059] FIGURE 17 illustrates the fate of PNH RBCs from a
previously untreated subject after various tinmepoints, Measurenents were

y J . .
t aken difeftraiesshe wevlfs foe Y QENHRiecsemtiiave SecieirertsEyih the termipal angd
aci difi : S) j e D 3000 nM TT30. Cells were
char actcgg}pgﬁjé&ﬂé}ﬁﬁ%ieg& 2rue b %%@%8?@?%# surviving cells were further
characterized for C3-coating: C3-positive (yellow and C3-negative (green).
[ 0060] [PO43IREFIGURIE 2 dlustiates the mesuftavd @fblddHIRIBES cf tooretra nsaswmg @3 evi ousl y

U e BBl LR YRR MERL TS, ISR TP Bl ek grer @
and ( FigaiNenxi8i plofeStie ARAR:r BMed MR 20kl QBTHEHPETIISIAdM ME 57 ¢5)5TT30.

Cells were characterized for lysis (red) and survival; surviving cells were

f ur t her[PeHr ddewy the sdafippre@ottedahs pegmbardf golsi whigh ate/ed+ haptedndthd33lneyat i ve
(gr een)C3—[[101 c%]ahf:gr.l %Jesltll_:pp%? %eé%é%ﬁ%a%?{e%?es%rﬂg Cf]j%b?r—/@j— clgﬁlg_l 1 BB rnflz{[l%rcl Blo3d bj ect

who has 'previously untrea een eated w'th ecultZunab, arter vari ous

t i mepoigdetls. TME@sper BRBNBdMEAT & pla3k@h CDSOK/(EB-241100W., rdehhladd bldeg ckneat ment s
were (Figure 19a): Acidified serum (AcS); and (Figure 19b): AcS + 3000 nM
TT30. GoRted bykre Hredpyet lsftigpadrapigiepregaitsCPpad§ ssifrA BN Ired Rlapdpellsng

cells r r tenl r - ha 7 : d 1 ) and
P e e G e G

conpl enetit cadiedebyn@si Fegurahuwhystraes itheatsdnfoonoanal edntbdlcobjects] Figure 2lhe
ST M B e
act i vatkQfies for PNH subjects who have not been treated with a terminal complement inhibitor;

Figure 2d illustrates the results for four PNH subjects who have previously been treated with

the terminal complement inhibitor eculizumab (Ecu), an antibody to C5.

[0045] FIGURE 3 illustrates the correlation of C3 binding on red blood cells in PNH
subjects (Y axis), and the percent of total RBCs which are PNH (CD59-)(X axis). It can be
noted that the percent of C3-coated RBCs correlates with the PNH RBC population size.

[0046] FIGURE 4 illustrates the percentage of C3+ RBCs within the PNH population in
patients who either have not been treated, or have been previously treated with Ecu. It can be
noted that C3 is bound on PNH RBC:s only in those subjects receiving the terminal
complement inhibitor eculizumab, an antibody to C5, with broad heterogeneity among such

subjects.

[0047] FIGURE 5 illustrates the kinetics of C3 binding on PNH RBCs. Figure 5a
illustrates the appearance of C3 binding after treatment with eculizumab. It can be noted that
C3 binding appears a few weeks after starting anti-C5 antibody treatment. Figure Sb
illustrates the binding of C3 over long term (two years). It can be noted that C3 binding

remains very stable over this time period.

[0048] FIGURE 6 illustrates the correlation of C3 binding on PNH RBCs with the

hematological response of the PNH subjects who have previously been treated with the
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[0064] FIGURE 22 illustrates the sequence of protection of a red bl ood cell
with an anti-C5 nonocl onal anti body. [0065] FIGURE 23 illustrates the
sequence W 20nhishis8i on of conpl enent alternati ve pat hwapCadaisemainsins on a
red bl ood cell as achi eved by the targeted CAP inhibitors of the present

i nvention. [0066] FIGURE 24 il|ustrates the binding of TT30 and anti-C3b
nonocl dﬁramm%lrfp nﬁalha@fqliﬁﬁ%li@mﬁbnaharamdxs%%nltgag berdfkdyhat peUety FI GURE

I R R b S O A S e A

t hat human serum effectivel y | yses rabbit RBCs in the absence of EDTA Cell
count s [D04]caFEGURE: 7 dlwpsrraxs thatceiryla8&960F 3 Hadewgt @dPNEIRBCsaaxispeiht i vel y

for the presence. of C3d s.in.rabbit i n t.he absence of  EDTA.
L o060] HRUBRESSS SR L AT A it By o TP RGP RSRIGEs Slun
Concentrﬁé’dsh&@%f 95rs1IT1$é)herﬁ‘cBlyﬁs Eﬁ&QaSCIQRGGBﬁtrrﬁ%WﬂRmHOA‘&@oﬂdM T80 is bOUﬂd
to approximately 70% of the detected cells (upper right qua ant)

2011/ 05hasgpCHaugRrEroy 958 7481010070 |n FLGHRES P28 dup tmgmplslmemtrmerh@tpét et hat
the TTBCQtrhsaSQulgiﬁe%olggs t h&l?ere %nugfgeflg%){ ectedcﬁ; A’ %:?ermll q:? E)]ﬁ*x}fg and t hat

signifi cant con after
hour s. inhibitor.

[0050] FIGURE 8 illustrates the in vivo survival of 51Cr labeled red blood cells and their
uptake in spleen (solid line) and liver (dotted line) from two subjects. In the first subject
(Figure 8a), measurements were taken for seven days. In the second subject, measurements
were taken for twenty days (Figure 8b). Excess counts refers to excess over control. It
should also be noted that increased entrapment of RBCs in spleen and liver was detected in

all subjects studied.

[0051] FIGURE 9 illustrates the complement-mediated hemolysis of PNH RBCs from a
previously untreated subject, and in particular the survival of PNH RBCs treated with various
concentrations of TT30, a potent inhibitor of C3 convertase. Data represent the percent of
RBC:s surviving at various time points versus the concentration of TT30 administered. It can

be noted that there is greater survival of PNH RBCs with higher doses of TT30.

[0052] FIGURE 10 illustrates the survival of PNH RBCs from a previously untreated
subject, with various treatments over the course of five days. Data represents the percent of
PNH RBCs surviving in cells treated with acidified serum + magnesium (AcS+Mg) (a) with

no inhibitors; (b) with TT30 (TT) at 3000 nM; and (c¢) with TT30 (TT) at 4500 nM.

[0053] FIGURE 11 illustrates the survival of PNH RBCs from a previously untreated
subject, for treatment with various concentrations of TT30 over 5 days. Data represents the
percent of surviving PNH RBCs with various concentrations of TT30 vs time of treatment. It

can be noted that the percent of surviving PNH RBCs increases with higher doses of TT30.

[0054] FIGURE 12 illustrates the complement-mediated hemolysis of PNH RBCs from a
previously untreated subject, and in particular the survival of PNH RBCs treated with TT30,

a potent inhibitor of C3 convertase. Data represents the percent of RBCs lysed at various
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[0071] FIGURE 31 shows the conparison of C3 fragnent accunul ati on and
survival of CD59- PNH RBCs incubated with eculizumab or TTT30 in an in
vitro hemuDysiigsasgsay. The percentage of CD59- PNH RBCs PSUs2aio0657ahd
becom ng coated with C3 fragnents (C3frag+) when incubated in serumfroma
patient treated with eculizumnmab él eft; estinated concentration -200

i .t g/ miMmePoiakENGHUS flekeacsitpHomr s HT{Q agypinisteredcampayechivyth sheRBep lvsed By

[ 0072] SHRE S f i o]
henol ysalas in aeirall%}l'n h&:ﬁ’? rb % rﬁﬁteergngllt‘a)e;(sﬂ?esIpef e{%e-sﬁgéspgﬁe&%g?fcheaﬁfﬁﬂgégggfd%%%%\g%JI%%H RBCs
sur vi vimghef ldefets Jof @T30nder goi ng henol ysis (right) after incubation for
various times at TT30 concentrations ranging fromO0.195 to 195 pg/nL are

Four ¢ S0 EIGFREL (G AP st pBBoEh ket od ShbRE! RS Rfbiate: o
ani no agbdos@pHensewah eddBRANa5ERIth PaNisHleatF@ftflowEhd &ukdt & fiepayat e |ine.

SCRs from CRZ and Factor H are defined and connecting sequences between
SCRs arleatyrrpeeseints dlep. pecenns ehBNE RBGe suyivaig iorecls restedavish Asidifed semant07, and

appl  cATTORO e v () ui pelnptort PN K0 B RO ABEERED ot sor der

such asrr @y aneoonovt ur nal henogl obi nuria (PNH). The application is based
on the finding that nodul ati on of the conpl enent alternative pathway (CAP),
specifically, wiih a%ltargeted construct _conprising CR2 and factor H (TT30;
SEQ | D[f@@) , FIGURE, 14 dloptertes the spinl phiNBi R BOniraimtasukieceVhe Aad bednpl enent

i nhi bi tQL.: bs ant.i L ZsnEd), : '

el ydr & of MpRE e 3 RO Pk Rent S A e BRI e 3 o1y
it is hiaget Pewirg@dsentsahe péreentof vurtvivanhBNbI KBCs with vRBQss donoentfaNbinpalt i ent s on

anti - ti bod espite the presence o rot ect.i ve. co t ions of the
o Doy PR Bee PRt B S SR el Rl BLEE O hrgif i P BEG: Bafts oo nene
coat ed \RECiohd:UVL& ofACERy di ngl y, the application in one aspect provides a

met hod of treating a conpl enent-nedi ated henol ytic di sorders (such as
henol ytic disorder affecting red blood cells for exanple PNI-RI)B in a subject,

parti cU0831ly FIGHRELL] destraipiothp semplemsny mediateddieimely sy o\RYH RBCs from a
2011/ 05 | QRE i hj I - . Of i NQ:
ypt ont R Y G R AR, ORI B BB, Bl TRl e Suh Bt B
henol y h$H ®BI OtieaiteiCwitip TEB, ccpiént dhhibitoriofit03a6asasar Dagmep¢sdnss thdhese

features are referred to herein collectively as "henol ¥ti c markers." In
anot herPesspeek RBER T at varigpptimg eaings Yrstusdle emeentenion of T4 30 administered

conpl ergpt, k) al R by béigirllaSeReR T datehons MSTRL ¥irk G Gk PRIFRE

affecti ng{pﬁ‘g&?q%]l oogdggﬁgsy%olrl exarr‘;r)uﬁg tPN in a tsulr){}?egt, v%/nergﬁ tgg

subj ectthitase ysal/dausiss witkehighereditsedofii Td.a t erm nal conpl enent i nhi bitor
(such as an anti-05 anti body). The methods are carried out by adm nistering

an eff Lye -a conposition.that. inhibit S I ively
o b 10058c. FURH RS, SR fae e BR praRl b m Al icn Phbgmo B b iy R REBS Al Fh Ll ar Ty
sui t abliRueoRE aeRMenaGith YAty cdpaédiM@snd ST PIJ ortRe REftsthdd gRlI&Pr6ANSt ruct s
(such as tayget ed constructs described herein) that conprise a targeting
noi et y sghércindeftendentsxpaianeyshiomuctotal of fpus pubdecdd. conpl enent activati on and
an active noiety which has conplenent inhibitory activity. In another

aspect, I e } i - I at

ool yilPS SEIGURECH? S8 Ao L RCL PENHIERE Bonfl FRTRMATORLETEIAAIAE. | &
for exaifel earRNstinhepomts Migaewieme s e sikeg oadr 24 Istue permigl. t Thet theatigerh ect ©  a)
an effective, anount of a term nal cogl enent inhibitor qSp:“uch as an anti-05
ant i bodygre dbigwy 14a): apd aeidified ssivpuricSor (Figwsddhyi 2¢%h 3P4ReM Rhithi ¢&ls such
as sel Qfdit ¥RAYcth b ﬁﬁis%fehs Yt L gyt sﬁrbﬁfirr%o SIROfurfbf EfaRRLdEd PG hvay .
Term nal conplenent 1nhibitor”™ refers to am 1 nhibitor of one or nore
conpl erféhtogagh@idypssitihatyellntyv) bid €3 inkeeataet(gree)y of a conponent that is
downstream of the C3 convertase. These include, for exanple, inhibitor of

i bi (090 of FEFBELE P RaChe b BNBERER oD g Pedy PP BR oo7e]
Accor digle¥s afted vEISR tRRRHItTENESsurdh@itewe thitdVdveesl 22 hoBt fpddofrher eating a
conpl enent - nedi at ed henol ytic disorders (such as henol ytic di sorder

af f ect itrrgtmends wewodFigerd Wap mcidikiegsirempNep); iand gFigury B8 Aedripi008indg

adm nistering to the subject an effective anount of a conposition that
inhibits (such as selectively inhibits) lactivation of the conpl enent

al ternative pathway, wherein the subject has henolytic anem a or exhibits
one or nore of the follow ng: synptons of residual anem a and/or

conpl ement - medi at ed extravascul ar henol ysis and/or inconplete control of

i ntravascul ar henolysis. In sone enbodi nents, there is provided a nethod of

. o o -



WO 2011/ 057158PCT/ US2010/ 055745 interm ttent intravascul ar henol ysis and/ or
extravascul ar henolysis. In sone enbodi nents, there is provided a nethod of
t reat i ng woconplsersent - medi at ed henol yti ¢ di sorders (suclrCaaShenobims c

di sorder affecting red blood cells for exanple PNH) in a subject,

conpri sin adninisterin% to the subject an effective ampunt of a

conposi t1-h ¢allstverapasrieized damyss (Sd) Bk supdy3) swrivBiacsils sets \vethelon of the
conpl e : j2V. ey, i 10, £6: ed bl ood cells
opsoniggg%ﬁsh%§£3ﬁ¥¥hfmgﬁé2§§¥?%&§§§§mg%%%@#%¥E%%#a%ﬂ%?%)is provi ded a

met hod of treating a conpl enent-nedi ated henol ytic disorders (such as

henol yt[0861di sBHEAEREalY dlustiraies the dath bOBNHIRBCs frbora sibgarpivbo RhlHpreviouslysubj ect ,

conprising admnistering to the subject.an effective anount of a

o os TEHES Rt Focht s euiaa e EF i Bteporiim He Ui Ve ehetor ¢ ne
conpl erRet a ak hehNREiod e TR tBNYEntsWAEE eFiBulec®afUkdi8i¢ted kAR (RS)PAEI odi ¢ bl ood
transfusions. In sonme enbodi nents, there is provided a nethod of treating a

conpl erfEigured bkt H 08 WV ICT 30 Soliviwere cheiaeteriaed foe hxsisyred agd sevoek:
affecting.r. ood cell s [ exa NH)..1n uhj ect .., ¢ ri-si ng

adm ni SERA{ G <P PRs SEing shis ARLE Tl A S eI P

i nhi bi tiiegftsweqlareas).sel ectively inhibits) activation of the conpl enent

al ternative pat hway, wherein the subject has | ow normal or bel ow nor mal

| evel s of hempglobin. In some enbodinents, there js provided a method of
treati r{§0%21c oﬁﬁw#&ﬁﬁ Hustraiesehe RENSR FTComPiBReé AKeTpatiteP A HYeFHN 9

di sor def, Afheeidangnif thetdaQile GBpiotectigh, €xanpl e PNH) in a subj ect,

conprising admnistering to the sd%ject an effective anount of a
conposition that inhibits (such as selectively inhibits) activation of the
conpl ert8663]al FEGHRE 2killpstrdiewthe sedvenes of nohmalsprbjeecen ¢lzesrel dlpadmeHdionor bel ow
normal | evels of Iatele%s. I n_.some enbodi nents, there is provided a nethod
of tredlk @Pﬁ&ﬁgpgmﬁﬁqqﬁﬁﬁ%ﬁ%@“ﬁbnolytic di sorders (such as henol ytic

di sorder affecting red blood cells for exanple PNH) in a subject,

conpr i J00e#1adri QURIEE2D i@stiQed the sediibh&Cf prbteeidrestta rée bivsawsll wath 2 anti-
conposition that inhibits (such as selectively inhibits) activation of the
conpl erfehmoppelendh apiikadypat hway, wherein the subject has high normal or
above normal reticul ocytes. In sonme enbodi ments, there is provided a nethod
of treapi aF FOUREIR M i pc i .henol ytic
disordgpbggfegtlng redﬂ%F%§%“%%ﬁgﬁﬁﬁgghﬁggﬁ%?@§%k€§b%ﬁ&§“§83?@3@,

conpr i giartgyaydetinatgtnem agdtbboddhrellsbgleetedary thé faegdted/€ ARnohihitosfof ghe
conposition that.inhibits (such as selectively inhibits) activation of the
conpl eBRTEHIVEHPAt i ve pat hway, wherein the subject has high nornal or
above normal bilirubin. In sone enbodi nents, there is provided a nethod of
t reat i YOG 1CORIG EREN4 MRGh-AtLlle Bﬁﬂﬁ{fgyéfi I 5Qr68ISH absdticm] Aamply td C

di sorder affecting red blood cells for exanple PNH) in a subject,

conpr i Fisignaidfupiag pad cnprdgehaorligyj ect an ef fective anount of a
conposition that inhibits (such as selectively inhibits) activation of the
conpl e al i ye. At jegt . } oad or is
e 71 SgoTI ERSORE YA A e e A i ol KB P Er 1 o
acti vatTTa0 iafa rabbipted boid cetimpoogiis dssay( C3) and opsoni zation of red bl ood
cells by fragnents of C3. In sone enbodi nents, the conposition maintains

nor mal m .. act at ehydr ogenase and henogl ohi | n_sone
feollt T TG B R R A S S
const r Ugkercs WE RDAA .t @LIDE A iﬁ@ﬁ§tterth'aqta§pl%§ﬁﬁdftél g o6 Ridtled RBL s@ATPT I Se a
targeting noiety which directs the construct to a site of conpl enent

act i vatfoshivalydonthe peesenes afdi st fyagnteingshin ialdichBOb entbatbienbd of EDTH. activity.
In sone enbodi ments, the targeted construct conprises a CR2 or a fragnent

t her eof a or f nent .theregf. In sone e di t.he
oo d908) rIGERY 27 e FRIVER g B 57 s Pind Ao GRRSIIE ARG, i

first T3 Sekmeshbs0ab uMCTBO ikboeidc®d approkiedddly 700 sOMe derbedicemnt s, the
targeted construct is selected from TT30, TT31l, and TT32. [0077] In sone
enbodi rfBPRE Iighh@tdr3nd). pr ovi ded a met hod of treating a conpl enent - medi at ed
henol ytic di sorder (such as henolytic disorder affecting red blood cells
for exanple PNH) in a subject, conprising adm nistering to the subject an
effective anount of a conposition that inhibits (such as selectively

i nhibits) activation of the conplenent dllternative pathway, wherein the
subj ect has previously been treated with a term nal conpl enment inhibitor
(such as an anti-05 antibody). In sone enbodi nents, the subject is
non-responsive to the treatnment of a term nal conpl enent inhibitor (such as
an anti-05 antibody). In sone enbodi nents, the subject is partially

o b o, o o, o o - o o o



protein (CR2 or CD21) which is known to bind to tissue/cell-fixed fragnments
of the conpl enent conponent 3 (C3). TT31 is simlar to TT30, but contains
an addi t iwoabiiospyssof the conpl enent alternative pat hwapcCiraseaionss?ys porti on
of Factor H protein. TT32 conprises a conplenent inhibitory portion of

conpl enent receptor 1 (CR1), tarlgjeted t hrough fusion with the sane portion
of t he [B%0]y; B GURESS thraugh dhH %atﬁéhaéﬂt?rﬁléﬁbns Prssntsnt the swface hpP ément

than i s,¢lagkRA Tk 32 6504 nhABLR] ?R%@ RftiYud B8 ta 't?\i?ﬁf't
alternative pat V\C/zj;lsya,l bl,(l)f vé?%rﬁq%calﬁnyn}lnﬁé biot otsh theucl asagr?g&gn ectin
pat hwayfsr T3¢ aftg] 2drrents.as wel | . OQther suitable targeted inhibitors are
described in Glkeson et al., US Patent Publication 2008/0221011, the

di sclo of ' { S . her specific i ncor por at herein b

et or onDRTIE oYY RE AP PSS Y <iRben SECH FabPRRLRRERHEHS TSRS 11 ons
for thehseaing RBQf insihaiRGhth &aViMgaRBY TPT3@inuaReitrCheRONRL At FHEEdi at ed
di sease states which affect red blood cells. Anbng these are subjects

havi ng psareosegs D38 PHHNRBCh sy tyieshinghecam{mengdpted atifhh & Slagments| yti ¢ urenic
syndro HUS) . chr.ani ¢ .henpl yti neni.a. t 1.hody-.nedi | i ne
ol yoaraheryic B EHRthg (RRT T PR RR T EL AR 0

di sease&ionadteition C20FERE MY or @R paiedSHENTaS) Fedhal 198 %fafﬂgm@ PR tddo
transfusion reaction; and cold agglutinin disease (CAD). In particular
enbodi nents, the present invention Erovi des net hods and conpositions for

the trd@07dnt FEFURELZ2dhosvsihe ¢ffaseabIl Y20 en &Reft ENHWRBEurdyalloe hemolyeld by t he
b . ot ) hl ¢ O whi ch

b e B Ryl £ pRPERBLRAENRHS B or e
conpl ermidtrgoigi rhedy exdricayasetinatibdienvbysir®uatitheont TTROMMLaltationnt r ol of

i ntravascul ar hermI%si S: a. the subject exhibits signs or synptons

cont i ndaRing&emdy. 19t I0gtedmEeaire demgted nBatarierefropm Bpgle irdyidualut gigascul ar

henol ysj r - lLysis; b. the subject has red bl ood
cells orﬁérg%i%gk{eu eﬁ)ﬁ%pggg/ﬁozﬁ‘ﬂg%ol?@ﬁ%b t he subject requires periodic blood

transfusions; d. the subject has | ow normal or bel ow normal |evels of
henogl dB0T3] EIGURE Xudhjoestthdpsdiced andneradid oequeatcooy TITHONGIEQ HY BIGs3)0f

pl atel ets; QI& t he subj ect %s hi gh normal or above norpal reticul ocytes;
g. the EGBSE& IsHAS seRagHe HeF i R oot Rrardgiasia b e prdandgonnecting
sequences between SCRs are underlined. Consensus glycosylation sites are Asn101, Asnl107,

and Asnd54.
DETAILED DESCRIPTION OF THE INVENTION

[0074] The present application relates to treatment of complement-mediated hemolytic
disorders such as paroxysmal nocturnal hemoglobinuria (PNH). The application is based on
the finding that modulation of the complement alternative pathway (CAP), specifically, with
a targeted construct comprising CR2 and factor H (TT30; SEQ ID NO:3), is more effective
than inhibition with a terminal complement inhibitor, namely, an anti-C5 antibody
(eculizumab), at preventing hemolysis of PNH red blood cells (RBCs). Without being bound
by a theory, it is hypothesized that the in vitro hemolysis of RBCs from PNH patients on anti-
CS5 antibody despite the presence of protective concentrations of the antibody may be related

to increased susceptibility to lysis of C3 fragment coated RBCs.

[0075] Accordingly, the application in one aspect provides a method of treating a
complement-mediated hemolytic disorders (such as hemolytic disorder affecting red blood

cells for example PNH) in a subject, particularly in a subject who has hemolytic anemia, or
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h. the subject has iron overload or is at risk of iron overload. WO
2011/ 057158PCT/ US2010/ 055745 [0080] The i ndi cations di scussed above (al so
ref erred wo 2as1/05sns8ol yti ¢ nmarkers”) can al so be used toPaTASIE0/055745
responsi veness to treatnent, predict responsiveness to treatnent,
nonitoring progress of treatment, determning suitability of the subject
for treEihehibilsnee oF Mase Algthe SAlaning:aymptqrys %f?reflﬁléﬂ@aﬁ}l@&ndf% compleaeRtnt |

sel ect irﬂ&iiétHﬁh)gt%vfagéﬁﬁarth%ﬁl };feﬁ%rh&ld/o"f‘ﬂfyoﬁ{é)#%%&ﬁfdl eIt Lhhy fl@[ﬁ?l gll'é','aieg%d

3
treatment. T or exanple, I n sone odinents, there is p a
met hod These fasessiragfeespoisiane ndfstivilgent hdnyelpge matkeect $n amnbkraspesel ect i ng

subj ect s havi ng. par oxysnal_ nocturnal henogl ohj nuria (PNH). or ot her
conpl e WF-%%?’&F@B@M te@0Rg & SPRBleMEPFEICH o e gt e P S
treat ”F}Mno@ﬁ{mﬁé&r&é}&fﬁgﬁﬁlg‘feﬁ;b%ddr&l@Ebr%%ﬁﬁfe'Pl\ﬁ{)ai'i{%'éﬁbje@f, whefe@iTRRS! L1 on

that inhibits the activity of the conplenent alternative pathway. [0081] In
sone ersbbirinentpsevieusbr keen drepied wiltheitesmimet ¢roeplometdslabgdmguahirstanentid"subj ect

havi ng oxysmal ngcturnal he obi.nur.i a.( PNH)_..or. ot her

camol S BADSIATRE o A ar RTRES Bl b P e b hor a1 wi 1

li kel'y dogppeifidn it ifhestseith KABREM SN MtShesi Hthabo@plarhi ve amount of
a conposition that inhibits the activity of the conplenent alternative

pat hwalteraeveraathway c Bapeilaily guidblrecosmementt arévasion patdwagawiDitere arear ker s

i mal catnorRac ot 1BKE R eFRE P aRuR 8% BEd IR B ORRETALRRET ) 10

sone emhoidiynenits dirtdietherbhadct tord fierof conplentds a@bation sidean agive heial f ecti ve
anount of a conposition that inhibits the activity of the conpl ement

al t er nathiglehpeompEgmen RHRIQYBFEEE - URInPEer FsRestythers it Beyysled araetpebor

treat nﬁfgatiné Qggl%%leh{%nﬁﬁfgﬁia?éaq{% oﬁ'ﬁf&tcﬁsor&é}%&h‘ﬁ hgﬁlggtlg%ogd&%ﬁ@&ﬂ}gﬁjﬁ% an

identifying a subject suitable for treatnent conprising admniste
ef f ect ibleodaenblyifier cxhmaleciiidpsi & subject, lwampiising kidnsisthen @et the subjeavfa)tahe

compl e t .alternative pat hway,. wherein.the subject h roxysnnpl

hoct ur RAICCHEHBBPEE O Fari KR PISIeBt AMDIEh F AL B ADCRPINLARN Dhane

di sor deéffe@ii‘ieeé}h@)lﬁﬂ of 5601%]995@901{3@15! i%hib'ﬁt@ @su@ﬁ?a@ %ie&i%i@rﬁhl@ibﬁ@ RESADR FGheat

| east one henol ytic markers descri bed herein, wheréin the presence of one

or nor eoofplaney elterhati wecpaghwat i ‘dsriiehedniglempret ishubjterc refersrto paiimybisariof abl e
for treatnent. In sane enbodi nents,...t.he nmethod further c ri.ses

L ni SPERT Al Fam PP ER T i e B A PR RS s ¢ ne
acti vi tagpwaiktrédie of @RI eemRtrtak! FhartihMedddbivsanpleithitgtos bbjilrat3 who may be
suitable for treatnent. %0083] A subject who "may be suitable", which

i ncl udeonEerrip)bdeakingnef G dosekamps &y aftpl S ppabadyp iy @8 inHeidathyddodkeihs n, i s

a subj ] i ] to benefit fromadm nistration of

sai d tﬁga%ﬂ%ﬁ&al@%@gge bﬁéx%ﬁ%{i}%ﬁ@%t who "may not be suitable" or "may be
unsui tabl e", which includes a subject who is "unsuitable" for treatnent(s)

descri HOA76]WA 2611 dihQly7 Iib®R(ETTnIsRINhOdtQ 5t 4 s provided a method of treating a

complement-mediated hemolytic disorders (such as hemolytic disorder affecting red blood
cells for example PNH) in a subject, comprising administering to the subject an effective
amount of a composition that inhibits (such as selectively inhibits) activation of the
complement alternative pathway, wherein the subject has hemolytic anemia or exhibits one or
more of the following: symptoms of residual anemia and/or complement-mediated
extravascular hemolysis and/or incomplete control of intravascular hemolysis. In some
embodiments, there is provided a method of treating a complement-mediated hemolytic
disorders (such as hemolytic disorder affecting red blood cells for example PNH) in a subject,
comprising administering to the subject an effective amount of a composition that inhibits
(such as selectively inhibits) activation of the complement alternative pathway, wherein the

subject exhibits signs or symptoms of continued loss of red blood cells by ongoing or
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herein, is a subject who is nore likely than not to fail to benefit from
adm nistration of said treatnments. [0084] In addition, nmethods are provided
her ei n ofweebaws71s§ or not sel ecting a subject with par@xydarsad1006878ur nal
henmogl obi nuria (PNH) or other conpl ement-nedi ated henol yti c di sorder

affecting red blood cells nore likely suitable or less |likely suitable for
t r eat nEREBBEPY NG YRICHa eIy Wt ?fr?éord??ftféY%Séﬁltaf Bemelititinin wmeLakadiueitei on

t hat i i e
oo it b Bl o S SOUPTRIL LS IR e,
her ei n,henaiydic(djord@l aéfetnmgretilbdaomima}leﬁir ehamphg?l\&ﬁ)emcar subjece comptitiese
characteri.stics. In so i ments, g%nethod fu the ri ses

adni ni SOBHIRGIRRL %‘FP‘éIE:JF‘Et\?@e %‘ﬁtar%‘?““éo ﬁ‘b‘BB‘?SEtﬂ%‘nt 4 1bit?1Fr1r%B61? % the
activi ts\éle@{lvél?ﬁlh@rﬁfgp 5&%&& f ﬂlekﬂﬁlble\&%npélfté}}i\@c}%tp‘atlﬁxﬁ% SHBeBCthe ‘Ml%ied?ﬁy be
sui tabl e reatnment. [0085] Provided herein are also nethods
mar ket iag red blhed eqikﬁ @e@uzqdﬂeofrmm@t&pfc,@}rpﬁm soimegenibeonerith gheae tsaprgetedadi ence
about th u scri.bed .herein for such uses 086]
The. pr dBgRE it GRarrs SRR s R R SRRt B i REPLEE Sherdsbnoss o
a subj egfectihd RedAGRIEHEBdr d&@@pwmﬂl) ﬁm@jre@blcﬂﬂﬂbhﬁné Bi¥ni Qérid ddake

conpl enent - nedi at ed henol ytic disorder affecting red blood cells to
t r eat netbiceop¥festingamemitof 8 cempagtigmthat mbibits \Q@Chﬁﬁ)ﬁﬁkﬁUﬂdeb@ﬁ@om tion

et AP QAN M. SRR U SLIRLL U5, PRI AR,

[ 0087] ﬁmmﬁmmhalhueﬁbnﬂMﬂﬂnheus&mﬁesqﬁpeﬂtdha&ﬂaﬂnﬂxyﬁﬁmiaa@ﬁphﬁmﬁt
henogl obi nuri a ( PNH) i s a caonsequence of ¢l onal *Ean3|on of one or

nor e héﬁ%f’é%}ﬁ%h%mi)]dﬂg fieﬁ{dééﬁ (sachygsthemelitic isopes affectigared pieagicetiy faghi ch t he
PIGA
enbodlgyé%?lgIe nnr2§¥ﬁ§§%%g§§%@h%§§.p gﬁ%%“@$8qg Bﬁ%%ﬁﬁ%%ﬁéﬁﬁwzh ge?hhre
GPI - AP adefpositiemthat inhllmBr(Blmhmseeﬂbctd\leihsemﬂlﬂqltshmtﬂaﬂlmw thayoroplemeht 80% 70%
eri pheral. bl ood cell t he subject are

60% 0% 4Q% % % ar 10% o0 i
ol AP TR0 SRR DRy, e T SRR E o DRSS Byl S Gl T pher ol bl o0
cells 'H&n%fob‘fdj bln%hle%ﬁ)o@:ﬂlerﬁf tigked isgrgﬂ'ﬁed @%Eﬂwrofftﬁﬁﬁﬂ% z?c&fl IENEhd.s its

phenot ypi ¢ “nosai ci sm based on the PI G A genotype that ernlnes the degree
of GPI -nliated h@melryay dlSFﬁiﬁrSe(xm?rpﬂSélemmcl d1$ord@|alffscian&red@&qﬂd@.eé$ fordef i ci ent

in GPl-APs,. . P s are artl defi.ci ent PNH eIIs
whi oh SR8 pldaTl ingt it 3E SRRk iy G pESIni PR e hF ARl o o
densi t Yeonlpdsi€ieh ki mMheTBqeidieRsslectivedy Blbjigtictiasood e tymplelmeand type |11
cells. In certain enbodlnents the WD 2011/ 057158PCT/ US2010/ 055745 subj ect
has typematiyepathwpy, velicaein Jhsesublect hasiIpy normalcesbelamnnesmsh levels of glatalefe

subj ect L&l nts, the
subjecgnﬁg§e% gg#%%%NﬁE%p%étéﬂ%ﬁkhﬁeﬁéggﬁg%%c er%géﬁ&ﬁmﬁqggg%gg populatlon
of CPI -akhotigfd diseeddrs B as hahblytiadisomier affeatint heceblpbd ogllsdohgspeipdd BNHa and

normal or near-normal norphol ogy and frequent or per5|sE§nt florid

macr osdBpist Jﬁ@rvﬁ‘@?%‘ﬁl?ﬁﬁqf%lnlsF%l“éé? the WolsrbysTfReHY S ampwy &HP%’@P“H% PNH i n
the Settﬁétriﬂhlgfts @ﬂa{ &%lé@ﬁ@@l 'ﬁﬁfﬁﬁl?s\ﬁvagt?\;altﬁﬁ ®f ﬁﬁé%ﬁ@@mn‘?lﬂ_&h&l% ; ing of
anot her bone marrow failure is characterized by relatively wm

per centwlgeci( <h€30ifjecohas@rgh Adtnthe b dhoennoPhdliscti@loayenc én sdmacrobobomentsant bone

marrow failure s ndro intermttent or absent mld fo derat e

mcr 0 dBHFd HENGE Bbra o teng ar papRmsABEIRE TSy difias ahes

subcl | meﬁﬁﬂ ytiNikor@uREteb M LRU bRod @118 Rir RNHplePNITRRHACH B2 @8mPMsiAg smal | (<
1% populatlon of GPl-AP deficient PMNs, evidence of a conconltant bone
mar r ow adgiinigiesing yn@p onkicetrad chigctevd amaeualt 06@ cornpesitean thaf inkibitsl émeleaof

i ntravas ar, h ert odi pent s, .t he subj.ect has
Lo Ry DR BefanbROPRE shBefHid BRI unbBh REREEh, ha

subj ECthabhﬁghCrfUh(ﬁﬁl @rah@ﬁ@hmacbﬂlm@m aln édméaﬁa)ceﬂﬂbmdltﬁaetl§probiaedaubj ect has
col d agglutinin disease ECAnIt In certain enbodi nents, the subject exhibits

si gns dRetBodiph BRAking @somp resiagd hespplpiodigordels| (sich s Begelyig deorder
t t
cor ¢ af fsEb AU 16 e MR PP Pin b RE EbRYAR S Bl URIPONC S, 1 1

fragnenhhw@ﬁnﬁﬁﬁth:mﬁﬁmamﬁaeﬂb@dMﬁﬁmﬂﬁtmhﬂhmQﬂkhmeqﬂtﬁﬂﬁhpﬁhmﬂdﬂC bl ood
transfusi.ons. In sone enbodi nents, the subject has any one of the

f ol | owi 3752t Ky FRINPIFRIER LRI Fo RS W@b.wh?rqlaﬂtemmecy hasyronarrleacf iyt i
urem c syndrome (aHUS); chronic henol yti26 anem a; anti body- nedi at ed
aut oi mmune henol yti c anem a; anem a caused by henogl obi nopat hi es such as
sickle cell disease; anem a caused by infection such as nalaria; anem a due
to transfusion reaction; and cold agglutinin di sease (CAD).



[ 0090] The net hods described herein are al so useful for treating

conpl enent - nedi at ed henol ysi s, reducing intravascul ar henolysis, reducing
ext ravascwbaniimsmsBysi s, and i ncreasi ng survival of redPbirasdolo®si’ssin a
subject. [0091] In a particular enbodi nent of the present invention, the
subj ect exhibits iron overload. Transfusions and other treatnment of anem a
may corit Fiskat Eon pvestoadxlgsems smboriaits fherqomaresition 11?48?1‘11%"}‘361ﬁathnr‘gat ment of

PNH wi t 5§
2011/ OSJ%T;%P %@Bl‘%ﬁggggggmnd (fﬂggﬁr%t noﬁqggglglgggétﬁgtﬁ'%%g%er%st er ter m nal
conplenbnmcmﬁhhhhmmsﬂwhkmhxmmhnbnmsmﬁsnonndmmmm1b@dpoﬁhmum:mﬂwﬂhgemgabrane

Att ack | ex. (MAG), which es C6_throu 9, leads.tq, the

accunul %, ir}r]gﬂloélfog %Prsaﬂlﬁﬁﬁ‘c 98161{1? ﬁiewmpé%e%ﬁg’womé%wag igfpiforgds a
subsequgnticb¥bhand: {sﬁ&ﬂa@tﬁfg‘éf@dlc%hétﬁi&tsmés&ﬁ%dlﬁei/&ﬁ) thﬁ%ﬁquiﬂs@gltax tﬁ‘lgSUbJ ect
havi ng PNH or anot her conplenent-nedi ated red bl ood cel dlsoré

exhi bi tgoisyrphiohdirests thue(mnssm@t toaaa&jtemf cmmlqn@nagpwga@hamban aopine 0we¢t}/ oad may
not be lly treate urth transfu s. | suc ases reatnent
" accor BehEE sl ERl PR SCARE dbpBEetsftRar MediEPddii st ent i on
my be @spricéad CR2RE G lofledd thbRof SMAUCTIBGT OF orCOMd dridt ktgeAN @M t hout
contributing to or exacerbating iron over| oad. ternati vel treatnent in

accor damhedineris. thretarastadogsstarsd copppwsithe fonsfogr Sgﬁéiomaé@e‘?fté,ﬁ% yehtheon may
be es pqﬁ’staij&eysé)g A6k s 3k ﬁdcgogtPLﬁEE}ﬁ \?ﬁ'lr’?%@' 8§ Eém{? @Pﬁ'bg %ﬁ{gp bg qﬁg&e di ated

henol ytic disorders, suc e ’‘preventi he It on oad t hat
can be ohstaircy ethelticteld ftone@TERNITIM, tfd ATB2r m nal conplenent i nhi bitor, or
preventing iron overload and thus allowi ng for continued adm nistration of

t he terim nal npl ement_ i nhi bj t 009 For ses of the present

i nvent il ﬁlﬁ&ﬁ@&m@él%ﬁ%ﬁ ?éSoPE @ Oéirq%ﬁ‘%affl%?ﬁ‘?m@ﬁms rioad if
their ﬁﬁ&ﬂﬂk&h&ﬁd&ﬁX@s%mﬁf%uUQa@%ﬁﬁ&%ﬁ@&mé&@#&ﬂ§%ﬁgHﬂfﬁbodHHEQbﬂron
toxicity); preferably in excess of out (serious iron toxicity).

A subj exhmpk R sindesubgkct, goprising pdmknigéring t@rthc;snéuetocoam efféctivie@imrouseeiiam i r on

| evel s are hi.gh_n bov nor r.an iron range is

consi dePBEorGoB R g st oS e o B0 et S HOPETBPET er abl y
appr oxigmefRtive Fi@%ﬁ%ﬁe@elﬁmub}e@%mﬁ&hoﬁ b@e@m}etateawnqsa tewrmal iron
ranges for adu femal es are approximately 5 to 10 percent |ower than that

for adLﬂompﬂmnféé inhilpqgKsusbragan antilférﬁn@bwésénﬂm semoampediggntsi deseliestds be in
t he upp 0 h n t per tenth
(10% %g)%nélrvﬁécf%r a(lgrffat(ei%e g Fa{% aco C(g@&%%t{){iﬁfbﬁ&g@r%}%sran eé(tl:l?Handbook,

5th ed. a,ntlbcbd%&l Gosgmd ﬂﬁbod'[hhdﬁt@ﬂthe @rl)JéCZQQIJa)rtlﬂly RspRe20 the. tre%&nérﬁ okgown to
one skilled in the art, .'norm s' _of iron and iron_ binding capaC|ty

can vart§BHERaIPINGHS Hibikes @1&8@? flil énm SBowibety)- dhtPresnbodinedsithen some
enbodi ggggfegt 1/s %ﬂﬁalﬁﬁfegﬁ’@ﬂsfvgq }%\{&Imlﬁgl c%nw"l’é?ﬁgntt nﬁﬁ%lf‘or H{&elve n gﬁt @SQher than

about i ments serumiro an adult mal e
subj ectannbody)gpluebedohﬂm naipotspodo® afeph dicertdin psooe (seotbada menths fwé tengwy um i ron

| evel o e subj ect et ween abouyt 175 L and about 220
ug/ dL. Weél%ﬂ?g“ %%‘6&?9%‘}% g WW@BFHWW%WF% IanE}fCi%“ g’@ﬁh’t Thl" subj ect
i's bet veandahal, e/ idllal aadbidbaidtor Hale BB hemboly 1(ROABKETRQLL BN LSO Vel hE

serumiron |level of an adult male subject is betvieen about 200 ug/ dL and
WO 201 vp05 Tt BBROT, mﬁzmatm@avar&nplement inhibitor (such as anti-C5 antibody). In some

embodiments, the composition inhibits activation of complement component C3 (C3) and
opsonization of red blood cells by fragments of C3. In some embodiments, the composition
maintains normal serum levels of lactate dehydrogenase and hemoglobin. In some
embodiments, the complement activation pathway inhibitors is a targeted construct (such as
targeted constructs described herein) that comprise a targeting moiety which directs the
construct to a site of complement activation and an active moiety which has complement
inhibitory activity. In some embodiments, the targeted construct comprises a CR2 or a

fragment thereof and a factor H or a fragment thereof. In some embodiments, the targeted
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about 220 ug/dL. In some enbodi ments, the serumiron |evel of an adult nale
subj ect is between about 15CQug/dL and about 160 ug/dL. In sonme enbodi nents,
t he serumworzon/dsersel of an adult femal e subject is highecTiusasnoabiyes 200
ug/dL. In sonme enbodi ments, the serumiron |evel of an adult femal e subject
i s higher than about 145 utg/dL I n sone enbodi nents, the serum.iron |evel

of an &@uptfuct é‘PFﬁPléseéLt}bi frst foug SHBrdpawmn s Sk 2 armhaémﬁwa@@l?a%mm%% ug/ dL.
In somg, & ”Jssr lsg*ﬂ MBI RY %}e QIge?éa Rdbdet i cfédsfkb% Eo' S
bet ween a 0 ug about 145 u I'n sone errb I ments, e serum

iron | éE/El aorﬁd Ah3Aadolsdome embbémmnimj, éxetsubjsctbeasvtetemnababwhjt%tre:gmdnt cﬁnhle about

200 ug/dL.. I n so enb ts, .the seru r vel n adult female
subj ectCHENYSORR g%“ Bﬁ’tldblﬁgortfd/l?ﬁ ]a??d %gup Iil’&suﬁr/ ]éI)Lwe 8G9 ©the addi ti on,
the mttf&gﬁerﬁ'%qthctﬁmﬁdr%F%e%ﬁteﬁﬂ&ﬁv@é&ﬁﬁ@ﬁleh%wdyon nmay be useful for the

treatnment of other disorders involving conpl enent-nedi ated extravascul ar
henol ysi s, and conpl enent-rel ated di sorders which involve one or nore of

t he abd()@%hahﬂaﬁ@n@rqnﬁzqd@@entsrhh@éIScnrleﬂqéa@qﬂmd Hdreatiag aeQréplr:@éat by high
serum I v Sel | obi n (HgB)
| evel s. %f %889 hg'g raggrra Fsugh %moel i §1s8‘rr&9(%rfe& 8% v 18‘58 gfr:g ytic uremc
syndr or&afn@RUSYH) iy Qibject, I&eﬂi@hyﬁqg ad@angstbiig @nﬂe ﬁiﬂja:t aggh effeqtive ShEMase
(CAD). Jacobson et al., Anerican J. Medicine, 54:514-21 (1973) [ 0095]

Bec aus €T dpiiiAdIcoppimaEmibiiai kiush ps pa aairCl agbedland hhabe Tegsive aiiognty
nonocl I i nd
pr even'?d? tad he %glerg}gﬁatéhﬂ*tg%v(g%é g? el&gm%f' @{Hgtg}n%/ctéllrv%{%l)s%()ﬂhggmhgl %ngl fficult,
i f not dlteposise patbway.oln ioﬂremmﬂajdlmmmltMmMpmmklmﬂmhmt}sodtcﬁf tienead a a subj ect
experienci ng red bl ogghcel I sis to effectivel ieve and s

mai nt ai YRS TRediRjes hegro ¥% ﬂr&Flk peh yrhemalyi i?%rg?rfé %tln%IFéII’? LDH and
HgB, Wi dehs f&@gaﬁglermts iafa s%j‘cH{ eaagﬁmﬁg aaﬁﬁaéférmg%%e @ Wb b eft¥Give- The

ef fect of such 1 hhibitors depends upon the ability of t antibody to C5 to
conpl etaspopnbbloakanthES eh@mdydenchfas %ulizyanﬁb) sohyentedetiveHoneveof abecause

anti bodi es typically.achi eye an equi ri.um | evel bi ndi n ththeir
a1 oeroing ifRn S intiStRAS s SBeENAY B Theifon SrnP hOBPRErbnt 1 L bt some
I evel wmealnde %h@ﬁ?sﬁfﬁonierbnﬁmﬂnﬁéQQQh&B% I%vfueaa Rehddl FarkagRd b surface.
Unbound C5 may be irreversibly cleaved by C5 convertase present on the red

bl ood cﬁ@mpiememén@m%hermlym%mdar Cschprsdranlytig dibordeicittegtieg el teadher (a)
t t
the bl ol R R pRIARY! H2 upltel EoRBIYAE dorm e T ooy RERERRARK! b or

conpet egnotint bf ziﬁinﬁmﬁwemhapleyerﬂs thatfoimadtioh iof arRMACK (s6&h av®DSY) andlbl) an
irreversjbly cleave C5, the effectiveness of the term nal conplenen

i nhi bi tedtective eyt of ﬁF?I@P%I#QfI hpt ighibife prch as seleghiyelyialiBiie); aﬁﬁV%IO@aIftﬂI‘Fr ough
is aff Iy
b1/ osoTEtRety pREEARGRLl O OE AREakiA Bt oilpoWion inhibity activatjon

accunul dtcomplenfenCothpagneds scwndld@psmzmmmtoami blnod bﬂlshiycfmtnsaatsmﬁ(tﬁ
subj ects who are receiving term nal t inhjbi t(Igr{]IS"F\M Il naturally

tend t JSARF E5badimatss Hie P@@&PE“@F“@@ B PEyERlevely A the efficacy
of the JoRPIBbLLMALe al{cpl%?@gb Iﬁ@gmﬁgﬁxboéﬂ&ﬁéﬁtst he Joﬁ{pg&ﬁﬁﬁi akt\AtiBh tp@ﬂh%zag)f the
present invention ove situations |eading br eakt hrough' |ysis may
be reduckitiitors iny tirgleell Gesaug ésuchas ttagqed eQ:hstrnctts Idcs:cabsd bereiny dtahegrepriteo C3d
fragnents nthe re od r f whil e the conp ment i nhi bitor
end or Aaeefls eep Rt Bt PhedER i Bho e TR OPd o8 col

sur f acectife mdldtPivhichGab ¥éhpRmeRt 1nhfl!>@t0f§0dﬂﬁlvﬁ$7feﬂi sohd EhbRtinYes ARE Pinested
Accordingly, a nore stable inhibition of conplenent may be achi eved. Thus,
in certcanﬁn@ﬁﬁ@apm@ma@%% oi higaginey dhpreqfppd aacser, Hior aifigzaeng bpisat €@ t hat a
subj ect ff r| H . .aH i n e
effecti ngLé rea suc %e e&% gg@ﬁﬁg%ﬁ%%ﬁ%@? |S€nn?§§gl@n%f&rgﬁﬂ$ynéo
dehydr apefias @vé ISDR) domdnd‘nﬁrfagbplal (guthaIg BT 30%)n bemeainbbdiniead, iettiigatedor mal
concentration_ranges. in the serumis an i ndi cation. of red

bl ood EONPYCy & salecaﬁdr%lila 3@ é%%lsalaCI aTan ThP exhpyises gcomplemapspliemative  Kat o
et al v@ﬂg;q bin in

t he serplil rimﬂ thl%g\glvryzlﬁ)\z/% Igéfalﬁ%g)g? P n I cab %?@%sg%%geﬁg%@g%gggo@%hpand

Ackr oy dhctivationand Metkinoinateon thBiu2HJuB8&n with ﬁa)bnldhamfﬁhhedmplélmmnﬂrecdmmml ne,

18: 315-25 (1955). [0097] The presence of henolytic anem as nay be indicated
by high serumlevels of LDH conconmitant 2&dith | ow serum|evels of HgB. For
pur poses of the present invention, the 'normal range' of LDH serum
concentration is considered to be up to approximately 350 |U 1; preferably
fromabout 105 to 333 U 1; preferably from apprOX| mately 140 to 280 U L;
and |n ot her enbodl ments, up to about 190 U/ L. H| gh nor rral LDH

. S A A Y "



nl mni h. gov; Jacobs & DeMbtt, Laboratory Test Handbook, 5" ed., (Lexi Conp

I nc, Hudson, OH)(2001) at p. 206-208; 319-422]. [0098] In certain

enbodi mrerwe,20tis758bj ect has | ow nornal or bel ow nor mal PCEWSR&10085745

henogl obi n. In some enbodi nents, the henoglobin | evels are bel ow about 13.5
gmdL in an adult male subject. In sone enbodi nents, the henoglobin |evels
are belRSeHYEER? a182 hiyeh skngwndadind tadipwelglifeed fragmepiet éitbodi ment s,

t he he i I : . i . jeect. In
some. enpadi i eHPRnRTCHR EH ARSI 4 PTG ol o P
about lbhe @&mplemeht dlerranivadahtvayaihebigup peion of iastond peotond i TE2tcomprises

henogl obin | evel s are between about 13.5 gnmd about 14.6 dL in an
adul t ritOSRIETBS T dRITPHaFY SO B OEPIASHAL Fect gt heFBE) BReied éﬁ@}@qﬁ?@n bet ween
about 13aph@heb pﬁﬂ%él%l?%Cli@pt%t&m AR 11 D kRSWARDINL 2 FRhESHRbRGIf | N sone

g
enbodi nents, the henoglobin |evels are between about 13.8 gnidL and about
15. 9 graodiplémend thaads Factemll e TIGBjvwald ther¢faresiohibiterob oy tememnplementhenogl obi n

| evel s are bet n ahout ..13. L a about. 14, mdlL in ap adult nmale
s, cordteriate ARFRAR R bt fictu? Mt 8Bk e i Feet ol B0 *Shont 18- 8
g dL aechpddititt ad del. DM suitdbl@nir@tid hhibabs Selb¢sefibed InMGiBRIEH &HpodisTENt S,

t he henogl obin | evel s are between about 14 gm dL and about 15.5 gmidL in an

adul t rhatent Sublicagion 2008/85h 1 bribe disehenirs of whechHe heygbyw bresificalle ingogogateet ween
about bout 14.75 gmdL in an adult nale subject. In sone
enbodi #léﬁégg{ogh@ﬂ%%ogl obin levels are between about 14 gnidL and about
14.3 gnmdL in an adult male subject. [0099] In sone enbodi nents, the

henogl dBOTY]l eVied presame iyehtoon @boides htthddg aidtomposaivonader the freammert fubj ect. I n
some enbodi nents, the_henoglohin | evels are below about 12.0 gm dL in an
adul t 1BREFE REYBE Y Of § AUE BT SAIB RBTS I HRIND YR EHM ohaplrired, e

bet ween, 800415 1 Anfbri@halk AndibaeQUay i3 fr@ik AL ﬁd%tﬁﬂal%@iﬂoglofbﬁﬁ%la?PNI@J ect.

In sonme enbodi nents,” the henogl obin I"'evel § are between about 11.0 gnfdL and
about I@yBcajitblyitin vagmig dyhdrome @Sy whjaat henholysomeneatradboadyrirediatelde

henogl obin | evel s are between about 11 .0 gmidL,and about .11.5 gmdL in an
ault reametn peughie RN estes Susd vReRgaeBbiorBUE et ien about
12. 0 grdighascaaRferdRQdbsedbyQn@otisH-such adthadHal hndn@BRLE tostdlisBiton rbittRAMEhd

enbodi nents, the henogl obin | evel s are between about 12.0 gmidL and about
13. 0 greodl agghotavn digedse (CARRI & pubfdat embadiments therpssiniimestion pvisesrogl obi n

| evel s et 0] about .12, 22} LN an. t femal e
subj ectrﬁétﬁf)(?s(fé]\]é% ?ﬁlp §§ﬁ§ﬁsef#§6h§ i tgrreg{nr?égl,t %F guebjés)cg%}vggff‘ el%ag'tt R glrje'haswﬁﬁﬁlqﬂeyvel S
hi gher Hehausedliguhe 380 eldidedse dtatess onwhe kRBIVIt AERLS ont BRarsetbligRt whitht her has

LDH | evel s higher than about 280 |U 1. In 30 WO )
2011/ 05 a8y D5rams ebirsidepirgamiedndéor copwlenit-aradiags t her has LDH

| evel s . ; tJrents, the

subj ot o rar Pty B e AR S nt i R PSS T 1% some
enbodi nents, the subject further has LDH | evel s between about 310 11U 1 and
333 | Ual. thasdges cembossigenorssyntphensabitiootd foss ofred blred cEDH-by envglisg et ween
about 210 I/ 1 and 28 Iﬁl/ 1. Ln rsf{?ma %\nbodi maﬂts 1 t.he subj ect further has
LDH | eVBEE™ PW&ETP]V%?B it sy S Yy T Bty BemeNSiSone enbodi ments, t he
subj ecty, f ikt Bitjedigs eBISRNRIS op@hneamyaheHiendeF (3 1 and 280 U/ 1. [0101]
Pl atel ets: Another characteristic that nmay be indicative of henolytic
anen a d-s the sejestrgsiuarce peiodieblepd bendwsiost mal range. For purposes of the
present i nyenti.on, the 'normal, range' qf ser | at el et concentration is
Cons: ak edf ooyt RS e P 20 8Pmd e 3R SBBIBE o about  a10°(x

109/ L) ;e. prtaé eitg&dt haohihdintah6r beddvg @omhalapiofipratietsy 150 t o about 400 (x
109/L); and nore preferably fromabout 210 to about 330 (x 109/L) for adult
nal es. fForthéé‘EhJ?CtEéﬁfr]&‘lgB@Prf{lﬁ@r ahvergrmakiserlogftess er um pl at el et

concentgr.ag 9%@%?9?%1‘%9%{19@0?%&%&?mﬁmﬂfub%rto 10% hi gher than for adult

mal es. “ Low no atel et concentrations wiuld be the | ower half (50%
of t he mortimkubijenges irpi efeatoabloy istdieisk of\ieon quatdadr (25% of the nornal
range, and nost preferably, the lower tenth (10% of the nornmal range.

[ See, Worl|l dW deWeb at nlmni h.gov and at questdi agnostics.com Jacobs &
DeMott, Laboratory Test Handbook, 5th ed., (Lexi Conp |Inc, Hudson, OH)(2001)
at p. 471-472]. As is known to one skilled in the art, 'normal ranges' of
pl atel ets can vary dependi ng upon the specific |aboratory and test. [0102]
In certain enbodi nents, the subject has2Bow normal or bel ow normal |evels
of platelets. In sone enbodinents, the serumplatelet |evel is bel ow about
130 (x 109/L) in an adult nale subject. In sone enbodi nents, the serum

pl atel et | evel is below about 150 (x 109/L) in an adult male subject. In
sonme enbodi nents, the serumplatelet |evel is below about 210 (x 109/L) in

N Y L o - o,



WD 2011/ 057158PCT/ US2010/ 055745 enbodi nents, the serumplatelet level is
bet ween about 210 (x 109/L) and about 260 (x 109/L) in an adult nale

subj ect. wo22ams7sgbodi nents, the serum pl atel et | evel iPsThiStawemess7about 210
(x 109/L) and about 240 (x 109/L) in an adult male subject. In sone

enbodi nents, the serumplatelet |evel is between_about 210 (x 109/L) and
about 4998Q1x Tepindicafipnsgiscagnigdabaeg @lseusieaed o 30 hemplytis eykersomsvalshent s,

t he ser o I . i . | e
B e S R R P T T s
(x 109/drdpgress atnreathdnt, deemmlirens slbjabdity of the sofectdnbiochtment detetnineingevwoum
platelet. |evel is below about 230 (x.109/L) in an adult femgle subject. In
Bome et Hior<he R G G BRaR of kU REVBIcH T BRIl Bt RS0 1)
and abqyf cAfRuédrddReh) ThuaRradithplel BMBhR SidldeRdnts, kirs Ao GRRPSI MENt s,
the serum platelet level is between about 140 (x 109/L) and about 220 (x
109/ L) methehfaadedessifigrrapenssigh¢sscidentifyingombjeetybundiaresplesting swbjestsrhaming| at el et

| evel is between about 140, (x 10 and . about 170 (x 109/ in..an adult
fonal o RgelE Mg he SR AR P St B S e e AR oD e
about fi&rder a8 readiboakeut fo3 @R alenl 08 paisihdadRindH e dnefRLEvSARpEEL . | N
sonme enbodi nents, the serumplatelet [evel is between about 165 (x 109/L)
and aboui cBpopion gy inhibits thgaciiyifl ©of theedompderpgrd etternpiivespitvdhbodi ment s, t he
serumplatelet level is between about 165 (x 109/L) and about 195 (x 109/L)

in an f I 4 i I t |evel
s bot ot SIS sBHPARERs, pie 0P Rar P LB, o PR SRR el
subj ecthaving ooy siaabodivmelthemoklvbimein (ANPI) at ethet cdreplemmentsmbdibtagen about 230

x 109/ L nd abouyt 5.(x /L) in an adult fepale subject. In sone
rbod M UG TS %égaﬁeéﬁiqod? S Eﬁ%&%ﬁ@eﬁd %ﬂiﬁm@%@?twﬂmg/ L) and
about %ﬂiﬁnﬁi&e}iggéﬁ):ffb&iv%%nﬁ)%i &f a{) @dﬁﬂiogmﬂ%ﬁ%hibi&sﬁé@ﬁ%ﬁﬁs%df%lé ocytes:

Anot her characteristic that may be i'ndicative of henolyti'c anemia is a
ser um reetipdarhant ptternhiexegiattabayv ehermoethed corapigeng Reedsingl ab tapstemedemo)dieng r ed

bl ood cells fromwhich.the nucleus has been extruded, but which retain sone
r gannanjtrga%?rs ge%cgibgﬁbﬁrewﬁeﬁéq PIELiNSE ;9? QT F R e glée © FBRC e g Indicate

si gni f itRanhe QIHRQE wiPSRel9be h&PoRiRO@ Relrbfmdhe Itlemhd QYBsHiRELRIBhs hkhod for
instance, through |ysis. For purposes of the present invention, the 'nornal
range' fortheyeomprises ddministeying theortestive ampeon of ¢ cemngsitder B@t inbitie thd t hi n t he

or ot or 2o Vo smbErBREles PR RFiATs, He BB b SR ARG P ERBR AL 006 1

about ZXrdatmerRet i cul ocyte counts as a percentage of red blood cells nay be
hi gher when henogl obin levels are low. 'Hi gh normal' HgB concentrations
woul d e upper half (50%_ of the normal range, preferably the upper
quarteﬁﬁ?%%lwnﬁf@l iRt g & Prarigedd Sethadeitddensifyng Pﬁléblﬁ‘ﬁﬁéFa'?ﬁ%nt h
(109 of LbemoRr J&%&r%n\é\fﬁﬁ%%ﬁﬂiQéﬁﬁg%Qﬁfé%9&%95&%4&& Qfn thav@thibits the

Wor | dW deWeb at nl m ni h. gov and at questdi agnostics.com Jacobs & DeMtt,
Labor atastiyityTeSthe Hamglsowkt albiimtid pathflagxwiBonin thasybjédtdsoparo@d@l001) at p.
481-482] . As . is kno t.o skilled in the art, 'normal. rangges'..of.

ot culbeytEd bR SR PRgber I Trac T Btdined APRTR s HBPORE A g,
[0105] bobRRERBITRARGHhEMOE SompifnS MRERG Ndssi dHeRARDEBHiIC BikeMIdesyHbeg. | N
sonme enbodi ments, the subject has a serumreticul ocyte concentration of

hi gher herim veliswein the Bosante pere ormeelelof dwse elairactereting identifyshareubgaed bdi ment s,
t he subj ect serumr.eticul ocyte. concentrati f higher than about

2 00" oS s ae P g Rl B e oS R 2 Bk D Ples b8P ooy et has
a ser umdhiisetih® et gfecONCcanbum bl @ Bompbieanthabiatibitd H%ctioitl obfieof total red
bl ood cell count. In sonme enbodi ments, the subject has a serumreticul ocyte
concentEPIERE atteiathveasdiy ayito giosubiect Whowety Reguiipble &F tiageitcel | count. In
sone enbodi nents, the subject has a serumreticul ocyte concentration

bet veerogefut ALuFEoAAC thaPBE QliabR" AnikFthehldRod Gk AR suitaBlc o8

enbodi ments, the 'subject has a serumreticul ocyte concentration between
about Ired®h¢m(sldS¥ribéd havtial israesdbjettovkb sehdre didalytthan motsobenegirfroch nent s, t he
subj ect has a serumreticul ocyée concentration between abo.utb 1.45%to0 1.5%

of t ot AIFRSTHIPAY SeideaR . CONCESHe 2 SHYETi st 82y 141 8¢ SHRPLT ' ¥Ya serum
reti culRGLEIBRTC GRIchahd QM shRLBRENWARO AULINduiRBI& 18 tlea@Peiftls) H&dcRbed €d bl 00d
cell count. In sonme enbodi nents, the subject has a serumreticul ocyte
concentration between about 1.625%to 2208% of total red blood cell count.

In sone enbodi nents, the subject has a serumreticul ocyte concentration

bet ween about 1.85%to 2.0%of total red blood cell count. [0106]

Bi lirubin: Another characteristic that may be indicative of henolytic
anema is a serumbilirubin | evel above normal range. For purposes of the

oy . 1 Y



33 WD 2011/ 057158PCT/ US2010/ 055745 subj ect has a serumbilirubin | evel of

hi gher than about 1.0 ng/dL. In sone enbodi nents, the subject has a serum
bi I'i rubi rwbevalosbessween about 1.1 ng/dL and 1.9 ng.dL. POoTASa®00MIHI nent s,
t he subject has a serumbilirubin | evel between about 1.5 ng/dL and 1.9
ng.dL. In sone enbodi nents, the subject has a serumbilirubin | evel between
about theran.ipp qebiggiavhe, io mage Hkely thandwkte e Beipsih from adinistajierel Wik a
serum Qid,ih4pi n | evel between about 0.65 ng/dL and 1.0 ng.dL. In some
enbodi ments, the subject has a serumbilirubin | evel between about 0.825
ng/dL and 1.0 ng.dL. In sone enbodi nents, the subject has a serumbilirubin
| evel HE808He nlnaduldition0meory Amrtlpravidedihddeingf d¢lect{n@l@dipt sehectiog iabbject with

enbodi nents, the subj.ect haying. | epent - nedi at ed he tic disorder

o Fect gD s RGeS b e JeRBIR SRS P abmBt SRy RER M B ea w th a
t er m nalis FRIFRBRIY reb B Jal den§ mobélﬁkd?fElﬁta%le?orllélssﬁﬁcélymulthmg f@ltrdaBAgit one of
the above characteristics of residual anem a and/or conpl enent - nedi at ed

ext r avaoawrianglidmniyteiing an pifeqiivh agwyeisof adempesision mhat inhiif the actpryvifdes

met hod nd sihtions f vaj din r.r i h ccunr e and/ or
cever: ty° SmERIRASLEHERTe pR L UEBO e R Bty hIEIREHIGTTTR Cortai n
enbodi mMeRiosytid Mgketskiesgibel Avichy; @dqBNpdlecTBRttheadijat Bghilieom yimeredifsor der
affecting red blood cells, such as PNH exhibits a suboptimal response to

t r eat meRgSCVRNURCEIIptiss inFamecHodERRNE: theymphiPe dirthesgempEtas dgmiteringdsonse
char ac tcé eﬂﬁé?gﬁ %120%# er gg%)lggg%ﬂl(g{n%%ﬂghgﬁé } }%?a%r%%g ?gﬁé " %Hlﬁleegfég%/ glg; Hé%&vre avascul ar
henol ygiashwalhte thredubidt wbopraydesuadhte forsteatmany. an ef f ecti ve anount of a
conposition that inhibits the activity of the conplenent alternative

pat hway erein, conposition inhibits activation of .c | ement

P omondhols' iR R abr gy Pt BrtseAte Al ety P ae oy act i vat i on
by i ni tdoatdrReGRrotiAMEer thASEarHce hb&M th NIt Dbl TBh 8cAREH Rirei@Cti Vi ty
of anplifying C3 convertase and opsoni zation of red bl ood cells by

f ragmerfossush ug®. [0110] I n sonme enbodi nents, the subject having a

conpl enent - nedi at ed henol ytic di sorder affecting red blood cells, such as
PNH ha Vi - eated W r,m. pal ! . Lphihitor, being
ot anPOeles B A bR i ek G EBon R R RN BEA S
sone enab@tteith parok @i nbStupiablérdedobin®d (FNH Pdr dth@abmplengent-mediated

conpl enent - nedi_at ed henpl yti ¢ _di sorder (such as henol ytic disorder

af f ect ihsgrolels Hrgeer alsrting regddleadaels & ERLeRtTORNPESHEALMINISEHRE At i ng

adm ni i: LECE AN f [ t hat

i bi t4 g e Gl 885 SHRp SEfo PRl RS ACATRLDE uRleoRofRTRE M AR

al t er ngtathwenyp dtehwetlrod vdrepréing dshesssughat ast dnahepobniconsksr desaibetihestired Wi th a
term nal WO 2011/ 057158PCT/ US2010/ 055745 conpl ement inhibitor (such as an
anti-0 i bpdy).. I n _some di nen t he subject is . ,non-responsive to
the. t r dBBn Fishein Gy eRTEr e o ik s AP uRREl FbubR SRRl ERER: o5

ant i bodpNH)! PNEIOS® c6/deqEkdB BE Slon 1K pSttRinestonk Sr BRI hahat¥pdiesPassaickgs to the
treatnment of a termnal conplenment Inhibitor (such as an anti-05 anti body).
| n sonmevigniwthingBHr <\ Thhextsuigpeduch deifd(t4 glutant clogp oxginde vargestwidelyer mi nal
conpl enent i nhi hi t.or u a Nt - tiho t, _becone .

mon r eopbimeretl b dEPp S, AR R S P o RFEIT TR Meubieth ee

mont hs,aré GPI- APOMfTesent. 9h Xem@n eidpdidients; eatdmbah aky bie sf89% M0, 8B%aB07hody. | n
sonme enbodi nents, the individual exhibits one or nore of the hemplytic

mar ker S0845-s9% 28% eindlde of prsipherab Blord sellsingthe subiect aierFHafP defigip@ntnt

i nhi bit { [~ j ) | RE | ement
acti vatTSaTRE R e Mot BRkbhols L RATERIR IR TR e U278 et e
const r ulefisiede aoiHee tbahee of ANH k@t phampypis emoaaitiamgekdden thio IFFGYA whiatypedi r ect s

the construct to site of nt actjvatio tive noje whi ch
has corf%‘?t Heﬁﬂlﬁﬁ%wféﬁ%‘!’ 5@&%& %eﬁ%gﬁmgﬁ,cgﬁ%@ef%aiﬁ%
const r YekicRMGIRea P& PRNTR 11118 afe&ﬁ%&'f@l@z%@d%? Qéficiéﬂgarﬁ PNIG Qélls',"\xﬁhlichaare

fragnent thereof. In some enbodi nments,” the targeted construct conprises the
first froogen3ORrakodml negnod stORXeHndExprees GPE-gtP ftinpen8CRnelomini estapf fact or H

h TT30) . | . nmbodi h bj ect t i.nated with th
S T R o e A S e e S S A

6, 7, 8 9, or 10 weeks prior to the treatnent with the inhibitor of the
alternative conpl enent pathway. In sone28nbodi nents, the subject has
progressed on a prior therapy (for exanple progressed after any of about 3,
6, 9, or 12 nonths upon initiation of the prior therapy). [0111] In another
aspect, the invention provides for nmethods of treating a subject having

par oxysmal nocturnal henogl obi nuria (PNH) or another disease which invol ves

. - o o o "



[0112] The conposition conprising an inhibitor of the conpl enent
alternative pathway and a term nal conpl enent inhibitor can be adm ni stered
si mul t anew02OK/05THS8 t erm "si mul t aneous adm ni strati on, " Pag/uss@d/obaei n,
means that the conposition conprising an inhibitor of the conpl enent
alternative pathway and term nal conplenent inhibitor in a conbination

t her apyUuhieet aa iyasi s t@e &4 apgt bive dllice he Ty ertainembadigrenisothgsriicetan sdut 15

m nut es, 3% asjdio nore WO 2011/ 057158PCT/ US2010/ 055745 than about any of
10, 5, or m nutes. \Wien the drugs are adm nistered sinultaneously, the
conposition conprising an inhibitor of the conplenent alternative pathway
and t hd0088]ni Inaderteimmphtmdinents,ithe hibjest haregtasse RNIht Gliasrecl PNH is harsetemzed

conposition (e.qg., .a C ifian.c | Si both the.inhibit of the

comp! et RasetioBrtainy 6 FRE M Risal PRENS e R B b arEor PSS or i n
separ atd¢erRAYr hkADSorl@] Sorpho2yGAIPRE hidrt @R p&ORRA SbMImabrokddpidi t or of the
conpl ement alternative pathway iS contained in one conposition and the

t er m nalemoghpimnigntn cetdipembpdimentsothe ahbieer liap PAbinHbe setbpelsinothsnpong 0113]
Al t er na}%ér\rloevlv efilutrehse n'dpohI eb. I lglgﬁ i tchet s@:ﬁi %Ipo%h?tﬂgrnl; n%lrltlfrfonahfﬂ;{l?e i@%hzﬂg@t&i aegld the
t ermi nal conplenent | nhi'bitor are admi ni's ereaosequen ralrty, 1.e’, the
CONMpPOSiby DiR1EOBRTshiillT@rdehtgt KBO%Y 6f GPf-APh&:ferpPEN®Ntvidticerlofiat i ve pat hway
is adm nistered either prior to or after the adm nistration of the term nal
conpl erfSAEONiHIt Bpromarray faidwg syedramg and HeerpatteRt of abrgahild o BadsAiest r at i on”
means t - (N LS| Lhk Di : nt

al ter na@?é\?%&g i ﬁl\%amégg)'r?yuﬁ]aé%?gér}%%%@g%cgﬂr#ﬁrg%gfﬁ@%ﬁ%? %%r%hg@gﬂ% m ni st er ed
wi t h a SubrénisdpaiatitdNIbis dharaetetrizedibpbombll 15 164) popestiosoftGiPRA Prdefieiehtan
about any. of 20, 30, 40, 50, 60, or nore _mnutes. Either the conposition
conpri gﬁMBTSﬁIC?%ﬁ? B 4 epncamipphdas et luLg yadiome d noAlRiaLOor t he

ter m nalio G ¢ BBREnde MR iRdvAlc TR heRB1yRAM ni stered first. The conposition
conprising an inhibitor of the conplénent alternative pathway and the
termnal conplenent inhibitor are contained in separate conpositions, which
may be [80%R]ai hederiain embodimentsothe dibjpeihenntypiwekizgedyitr ukinissyndroreo e

enbodi the_.co si,tion ¢o i Sin he.inhihitor of the conplenent

ol or nat e g TRESu e ERERbIELIR shitfs’ Sotidiotneblies Sp8 "ot “The

t er m naimiuamadRIE subjdet Ridld adghutERieisese @AM Ninsce rthit@ nEHIARAEIS, itgen
conprising the inhibitor of the conplenent alternative pathway is

adm ni suBiceExaftiEsianner ampams cPainusa 1 of el tlephealaby vapinerENt i nhi bitor .
[0114] . : ' il i - AN

corpr ) <t Sy ARE: RERAELAEN Gpolf 2Ea R0l AL bP Rty Jn SRS B
conpl eneatubjedhihbd PWH rad dloodielly spenhized befragimbgs afl@B ninsertaihieartbopendéned of t he
conposition conprising the inhipitor of the conplenent alternative pathway
and t hat'Pl5Ft rFﬂ‘é“ﬁtsé)FﬁPgﬂélbl%o&ﬁfﬂ : S'ilﬂﬁ?lﬁFF@&’OWFsaB’W{ﬂﬁdé&é AMbPHer . 1 n
some erpatl fABk fe: pASGAIRARLLNAN nGATROELAY (). LAY haholic bic
conplement alternmative pathway 1s adninistered for "at | east "one cycle (for
exanpl syndioniedalt) Samhrafic Rem@lytio nnetnigyaitibeily-predorted antoimenwngrhiemodtticat i on of
the term nal conplenent inhibitor. In sone enhodi npnts, the term nal

compl B ARTIBICB-eh 2 A HOR COisPalie P nts TS PILAYBF: BrEr S Phr ee,

or f ourip s such@s Afhlakiad Brichoi8 B6d tdPZRER e ddfn] SlRld hgb1e@E dReRedi ment s,
the adm ni strations of the conposition conprising the inhibitor of the

conpl erf€D)al t er nat i ve pat hway and the terminal conplement inhibitor are
non-concurrent. For exanple, in sone enbodi nents, the adm nistration of the
conposihi C LSl inhi bit . ] j pat hway
s or D0 PREE R oo M B i8] e SR e Rt RRUE P2 ™
sone erteanhlysy) tcluciniént@dmidulsthealolsis, edduting ekedvikaair learglysésyaind | nhi bi t or

is term nated before the conposition conprising the inhibitor of the

conpl ertBHE2ANE BYHNe fdchBlOAdASS 18 2a4hieRt st ered. I n some enbodi nents, the
time period between these two non-concurrent admnistrations can range from
about ({069ﬂa>’1nté)pa’%§&ﬂ£r ShiHA MRS $he r#r@ge%@iﬁ%erﬁfﬁﬁ?ﬁie%ﬂj%&exhﬁ%s tioe period
bet ween these two non-concurrent admnistrations is about one day. In sone
enbodi memtlead. t Frenstisrensyandi atlekr et ivean of fresea may cnomibaeric wr exseerbate iron

dni ni strations is.. h day. such as about. two, three, four,
Five, <o dn o EREeaungD of Rt v RGN g SRt Bl inboce T

non-concurrent admnistrations is at | east about one week. In sone

enbodi nents, the tine period between th&e two non-concurrent
admnistrations is at | east about two weeks. In sone enbodi nents, the tine
period between these two non-concurrent administrations is at | east about
four weeks. In sone enbodi nents, the tine period between these two
non-concurrent admnistrations is at |east about eight weeks. [0116] The

o B Y b1 L o - o d .



WO 2011/ 057158PCT/ US2010/ 055745 al ternati ve pathway and the term nal

conpl enent inhibitor are adm nistered at a predeterm ned ratio. TARGETI NG
TO COVPLBVBMITIAGTISYATED TI SSUE [ 0118] The conpositions @esarsededsites ei n
preferably are targeted for increased association to tissue which has been
i njured, damaged or has becone inflaned by physical, chem cal or_other

i nsul t SSPIFYRaD§F Pexelizyatap 9 2pgthedemipelsnopinlandy iMybitsHEch wgibis (i9ig or

Ot her W gifer A8 5AEhd Btn@ MAUhICABUE ophPleR (MAIGSEAIE BRALK-Cd

enbodi msntrs, ?he tar get Mg r¥01|¥ety |n%%s}91teo(a C%’n |hng Cg]a%lrpt nesrCéaséo i at ed

wi t h cdifpllexe nd thaatéunatlatoom of '8 fragrdémgop ehetsnehceasfIOEH RBLA awivtell asonpl enment
associ atjon" r rs to a nolecule or_epitope that is esent .at_the site of
conpl eréhtedet R ppdhirop 4¢ atm&bﬁ@mrs ,A%ﬂ@?@ﬁ%y,@cﬁ%t@cwave;ﬁ P¥Heris only
pres eman&ﬁﬁl%f‘c@lp@@ﬁ@h@ﬁ@&lﬁte_@ ddwBYd b&1 &Sbiavel Rl extibitsQmpisaboti-sEnt s, the
mol ecul e or epitope is available for binding to the targeting noiety only
when a wertpiderenio isaphwashing irae oiverktaddnayl mot o wptimathp ticatediby furthse t ar get i ng

i bi . [ - ' d C3). .
rorc. A BERERELTob EEH ER R T ARCRECT Pl FCRRBS s im0l e

C3dg. ltRe preedifinvedtieirhagdbBesgesialll Dendfaiged idadciiRioftontiMllidg dHeRfla H@hout
conpl enent _conponent 3 (C3) or one or nore fragnents of (% i ncl udi ng, but
not | i rfopBtbutipg tCIExagaBYIngasm Qg owB dgylterppiétedy. tsdtnaent geadcaislanesi with &

i ncl ud | e, . [ 3 reof that
B B S R IR R

ant i bodiubfctsa@dg ctBblenichBmed @8, heGBdgic disoraébeduch aaPNENKBilehree3ntidgd 1S

al so possible to use sone of the naon-regul atory fragnents of Factor H that
retai n hhECRBYFIqag thay cpi ReiobssIsAeviBY tepbmentyyisfydrishngnab soreplementcinbiditay c3b,

i C3b a : : A8 . kally.1incl ude
f ragme%é) %%rrlrgllri% g?ﬁg&eé%r&agggmﬁﬁlﬁé HI%W%%afP\%-&%%%ué onal nghﬁté&g%ﬁﬂ% !tt%%ﬁlljl d be
not ed tdoatpldnhent iriptdrCR2-t ar get ed” nay be used in the present invention to
mean that a nolecule will specifically bind to one or nore fragnments of C3,

such a b, i C3b d and C3dg,. i n a,mapner anal us .the natural
o1 i adOBY21 o PR pIGTe Bl B g SRer chn S SRS Wi be fishT s s

ei ther ifgh)ovdrlbad ﬁeﬁénngmmaii@we@waira«!ﬁﬂe;afcemmumso(dg)dL?:gnz@dlfr&baﬂycntygz C3d,;
fused to conpl enent Factor H may be referred to as a " -target ed Fact or

H " [ 0lpreferably merecss obabihuiehd §g)éLHéefiﬁblﬁé110flt§@tiCib§~ A fubgicois genydered to be

corPt Sy LOPANGIRL5Lt RORLE Y B PR Bl BT B o

| i nker .Ndrma$ 06® raigb adiomeidtfed tb be fibar gt M@y toaboat Y2tanddl hedacde pefeabgt y are
joined by a_non-peptide linker, In some enbodi nents, the targeti ntg noi ety
WO 201 BRowxiBapETramst 1orkmt 248 vg/dLifgsudyltpalen Nowmakiran ragesior et act i ve

DI ety -fe Qe g%ﬁ@ﬁ%g@?%@@ rrt?))i’ 16(% éé?cetn@fog&?etr g gg%g&t é’duﬁt%nilﬁss e“ﬂliél?n(gljﬁﬁll’

Cterminus o I'n sone e Iments the targeting noiety
I S i nsardnemnienttatien N abaibiderefl t¢ heinatht upgernpedry(25 {0 220F nexenphisgey f usi on

proteins include, but ar limted to, polypeptides in which the
Cter mmaﬂe_r% Wa%um@r&nﬁela@?@ﬂﬁghwrw@ra@n Ot $aicebs ?lh‘é? Oitelraﬁaowé?r_yporu on
of the Bgt HHl?dHEBk,ei‘%dt.,F(ﬂ@xi@ohﬁ{llﬁi‘tH@L'ldsBﬁ,r(t)Hﬂﬂo@lf) afpl BI0E0S) NAs MOk RIWn 1S fused

to the Gterminal portion of the active noiety, two or nore targeting
noi et i emefskidled in thelot Morinel agasephireraindaineh binding-copncity waih voydeponnof t he
active noi gﬁ%lsr%&?.e targgrtylar}l%tgs?l ety inserted in the mddle of the active

noi et y,"P3A Cabor
[0093] In some embodiments, the serum iron level of an adult male subject is higher than
about 220 ug/dL. In some embodiments, the serum iron level of an adult male subject is
higher than about 160 ug/dL. In some embodiments, the serum iron level of an adult male
subject is between about 175 ug/dL and about 220 ug/dL. In some embodiments, the serum
iron level of an adult male subject is between about 130ug/dL. and about 160 ug/dL. In some

embodiments, the serum iron level of an adult male subject is between about 200 ug/dL and
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[0121] In sone enbodi nents, the nol ecule conprises two or nore (such as any
of two, three, four, five, or nore) CR2 portions (or any other target

noi ety powbDi20n/050rs8conbi nati ons thereof). These CR2 por PCoOrus2¢ion0s53vHher
target noiety portions) may be the same or different, for exanple in terms
of am no acid sequences, structures, and/or funct i ons. [0122] . In sone

enbodi r?@ﬁwsmt%éd p seif empedipten e dhiesaRMbiroRisvel qféaéﬁuléglaéﬁqv $Fttwo, t hree,
four, \geenoaﬁbo{ﬁofﬁéig/?l LS HOR BhYicRA! Xar t]{n%ﬁm eI HBa ?st S eRh %g lRR[t1ons

may be t e same or erent for e Interns of amno acid sequences,
structuﬁasgdwmﬁﬁmﬂeﬁMm@nnﬂmghmﬁhm&mﬂnnIo&mgmHJdnbmﬁennmmdtmﬂM£ﬂmnkammle

(such as fuysi.on e| onpri.s e CR2 por

conpri slf%@e‘éelf@f&nﬁ ulfy QPP%??@’}FF {SH%%@thanélﬁiaut21)45t"\%Iorln AYH e@%? %nﬁm eties
[0124] tho.SemErRNBRIIMENhSIt feﬁf'alet ﬁ'bj:k%% isMtWRh &b Yutert0iudydISaddl HBueMicdi ty for
its binding partner. In sonme enbodinents, the targeting noiety exhibits

hi gh awigdilt.yn berme Eopodififeintsi the seruni irgn bIVﬂld}fﬁlg agalt favesle sBijediviptavdndi ty is a

uch ag"ah eIt P b ol toBs B ol Bk iCpl PR el

bi ndi ngfePaletsaBject i@ BEtwesn hbGuti1B5 LbAIL MHAGESS 00N !QiD/Ql‘ijsdrﬂe binBedingnRf ﬂhb m ty.
Binding affinity, on the other hand, is a broader measure which al so takes

into aceBuntondvebefiap adyltdemgle sphiectds h@we@m%ﬂméﬂéfr p&/dlegd gbowsilddivaglsuch as
strength of interaction and coefficients of dissociation. [0125] Methods

have bﬁtﬁmﬂevﬁ%ﬁiﬁﬁﬂm‘f 5 Qﬁodﬁgﬁ‘d{)@?ﬁﬁﬁo&’}g (e egén‘ffl-fvief?t’i‘mpﬁl %é‘g&e@&i

attrib as avidity an Ity. xanpl e, see P28 et al
Mol eculfar thenreamadno g othdri7di8dBerR 4n oA FomKayreakmadiated ektravascul &l helmcdﬁls

| mmunol , 8-16 (,2009 t and t al | . Met hod
310: 67-2 %elz’@f?@jent aﬂﬁeénéﬁoredﬁ%sawhlcﬂs %@V@[ﬂqﬂareorm%%%ggov afacteristics.
2011/ OSTHEIBECIAISIAMNBOGHLAR L b En32ni? QRMe adSaRREEhAS D) ReRr esent

i nvention may incl met hods assessing the binding avidity and
af fi ni tapdbf law sangetenmglaton S1g8) lmrlat Sy dsordayelinfay iimgudeh éorteanmelei ng noi ety

and assessi the effects o on or dlflcatlo

i T AR S O Rt s B e R DR W ERE A i
bi ndi ngyi@vkdidAD). [13dA8bn & 41 QUG T MeBiciRCH4: gmszh@rgem di scuss
CR2-targeted constructs, it is understood that the same applies to other

argetlnggnnletles descrlbed herein. The different targeting noieties are
descr i 889 Yer Begiuptterraingl epanplementampbiierd serpasmeagrembs which is a monoclonal

antibody that binds C5, must competitively bind to C5 and prevent the enzymatic cleavage of
C5 by C5 convertase, it may be difficult, if not impossible, for terminal complement
inhibitors to treat a subject experiencing red blood cell lysis to effectively achieve and stably
maintain normal ranges of such markers of hemolytic lysis, such as LDH and HgB, with
reduced risk of occurrence of breakthrough hemolytic lysis. The effect of such inhibitors
depends upon the ability of the antibody to C5 to completely block the cleavage of CS5 by C5
convertase. However, because antibodies typically achieve an equilibrium level of binding
with their antigen, in this case CS5, there will periodically or intermittently be some level
unbound CS5 present in the blood and at the red blood cell surface. Unbound C5 may be
irreversibly cleaved by C5 convertase present on the red blood cells. The amount of unbound
CS5 present will increase if either (a) serum inhibitor concentration is reduced; or (b) serum
CS5 concentration in the blood is increased. Further, because the terminal complement
inhibitor competes with C5 convertase, a natural ligand for C5, which will irreversibly cleave
C5, the effectiveness of the terminal complement inhibitor in maintaining control of

hemolysis and preventing breakthrough is affected by increases in serum concentrations of
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[0127] The use of conplenent receptor 2 (CR2), or functional fragnents
thereof, to target conplenent nodul ators to tissue which exhibit or express
C3, or fregremtes7sB C3 to which the CR2 is able to bi ndpcCirastadioszy43b,

i C3b, C3d and C3dg, is described in US 2008/ 0267980, Tom i nson and Hol ers,
the disclosure of which is hereby incorporated herein by reference. Such
CR2 morfét:tﬂrté@rtasgnd\&q%r@tnrewavslr,rtﬁa L@lﬂtorr@f ESftragmentysind fshepnvartasgdn

pr esent I

Crbodi ranP o B, FSubRee AL PR Elnkna QolAho ALk PELRLESS

( SCRs) , tembtopnersaseghaserantieweds dii Gﬁjcmgesaseelirhﬁmg%ﬂgflcwptbhe inh@dtorn t he
present invention as the targeting m)i ety The present inventors have found

t hat, e r nor | eged f.rom.co nent attack,
the corPtenEDERRE e syl B o Bgk Ramdi Rt b PESGy iR Be A envent © on
may | eaghuh®on3DORIEL BRakthite R ly%ﬂ‘s‘@nagsﬁfé Siickaeeavdilidl K a@dRdhOfardeded
fragments, rendering the affected ul nerabl e to conpl enent attack and
opsonl Aghibisprs aftethgledHin s feagnisintsnemtherred Blsodcel suréaosoWhléef e ceaplepeas CD21
(CR2/ CD2 n E rotein
o the TegotPasd Bttt § Ahlacelg ofwe SRR RLAERCT cpea
(SCR) detBatys,of $hd mméraénttattbtrﬁu@ét tRwher Asddréinglly, & udie RABIE eHibitiolBR | S
expressed on mature B cells and follicular dendritic cells, and plays an
mpor t RPNt mpyHhgrRshisred. mhii ieerain erphodHRest ofhe presersdmehfondEls Tr ans.
(2002)
252 50) S5 150 458 35 tipgh oG . atfyS KERL or KRR he pgBBChpemia miy i nas
its brdealedpativaly odated sychi thmllsemimngartcblﬁrmb levieG34f, lacne dElBetiredemasea@®dH)
fragments, via |)g_‘%(sr te | ocated within the first two ami no- term nal

short @89@@@9&@% ‘hgapainiinod)wighin nREmabeoneenEpEeange JRgERTh v, t he

SCR 1- 7 ggneife @funfRndhdiciddn &4&@6109@(:&?3@1@1&91&‘@9 1dvkls@re a@ﬁlhic‘éﬁir?&) forms
of C3 and intact circulating As a targeting group, SCRs of CR2 are

t her ef dreeddyslie Jee, Hioet almBiao@ ll@étm%S@@Qﬁul HiigBrig a@ibasqnntentmf C3 fragnents

oee G PSSR Y ap b Bl SR 082 T
30: 983- A&y dJAM1 JOMardistg 83 et73803.(193) ophamhek 2001). MEHiSAS 1rgoPibl)5s the

avidity of CR2 for clustered C3d makes it an effective nethod of targeting
mol ecul@85%o sites of conplenent activation. [0129] CR2 contains an
extracel lular portion having 15 or 16 repeating units known as short

consen epg @gﬁir olpecl mewor k
of hi gﬁp?/g-@onser@redﬁ%?gg? ue I%Qn% § ?Snlg bgr cyaget%e]%}yn}ggﬁggfdv%ﬂg@g ?ﬁéfs),ﬁaone
trypt op:loamrmmajltmmdbwlseninhmvdp@f HgBI |Bor porpeesswe dhegpry cann@sveatieh, hyedr ophobi ¢

resi dues Q 1 represents the full human CR2. pr ot sequence
havi ng T@”@EF? H sgiHm gongentgaiion. 1%80%1‘16@%% “NGPEPR,IBﬁ‘ﬁ‘W%lé%?ﬁe | eader
pept i deIU/laRIK%@&aﬁtg'fHﬁn %?bt@?fo?io @%QU/PEN%% oxiritel qzrt) RGP GE, 91- 146

of SE nprise SCR2, am no aci ds f%54 21 of SEQ ID NO' 1 conpri se
SCR3, aermdnmodzcr csb&ime (3 Jupofo aSE@ 190 WO. I Hegnporine & ISQIFM:onéEme‘ammtswcmlsl te

(C3d bi t ed SCR1- 2 he .f | SCR
domai nst)r] ?‘%‘I‘E%’ Sebﬁl%@f% ) qfrcfE% gor&ﬂgr WSl R %%lgthgléﬁi?raqugge%?%gﬂ of rllas equences
of variRkhgl heaghhd kfat prsRFAEy, A GRRE BRIt (10t)icF mendemst @ask. thatusResi es and

strain variations exist for the disclosed pepti des, pol ypepti des and

pr ot ei red theaprdsenhitventien, GR2 nerma réngagaieserum Hr@Be@ﬁnc@@yéuonbe@pm@pmdﬁo be
enconpasses ..al | s es and V. a h

enbodi nENt S the rﬁng tels %{r‘q 1582(2 I%[fydpo rﬁ%{*)? tlrteterae“’o% r<('3ﬁmnaébOlsltorre or

all of 1t3r89tol iggandd lmdir@lpfwerstblyeﬁmoﬁbduhM@Haawlmtlemrfor ﬁratﬂ:s; el apgﬁﬁqmt&ety is
not limted to fuII-Iength CR2 praoteins (such as shown in SEQ

D NO b0 tIOs 161 Ln&lLdiep fasmdessininge pefrirblygb eutéﬂé)l tprléd}feﬁtdlcf@rrﬁqlstemjbfhe
G 11 et TRIE e HecrfdiBbys GoRRie Pl R SR GOBER P ubipORRRLS of O, 2

nat ur algryfecbtyuthe |lasvger@ﬁﬁrtar(2ﬁ feagfréiatnothelrrende, aﬁ?d;m(d@ﬁﬁéﬁebﬁdiy ithte ldezt:atehthbel OoW.
In so iments, the CR2 portion has st one of t he follow ng

pr oper ﬁ@% 88 thegermelygngey P oy to9ng ﬁlﬂﬁect b st oyMeHaNgs| rﬂ 9Ht 6 bi nd
to i Ghyg(RiB &iﬁeva@@ﬂeﬁeh&m'g%pghﬂfe SIPQCIE"@%’OH&&)}I ahﬁ%es@tlseé twohawaidweh & C3d,
and (5) the ability to bind'to one or nore céll-bound fragnents of C3b t hat
bind to the two N-term nal SCR domains of CR2. [0131] In certain

enbodi nents, the CR2 portion conprises £2He first two N-term nal SCR domai ns
of CR2 (SEQID NO 2). In certain enbodinents, the CR2 portion conprises the
first three N-term nal SCR domains of CR2. In certain enbodi nents, the CR2

portion conprises the first four NNterm nal SCR domains of CR2. In certain
enbodl rrents the CR2 portr on corrprl ses (and in sone. enbodl rrents consr sts of

o s N o " o, T o, ~ N~ 1




Antibodies to C3 and C3 Fragnents. Antibodies to C3 and C3 Fragnents.
[0133] In place of a targeting noiety derived fromCR2, the targeting

noi ety mayoconpsise anti bodi es which bind to C3 or C3 fPagnsnt1e/0sifeh as
C3b, iC3b, C3d and C3dg, or an antigen-binding fragnent thereof. Antibodies
that bind to C3 and to _cleavage fragments C3b and C3d, are known. For
exanpl dImdul 20)5 Jpeghs i DgMott ,L%'%?w%%% Handlpgke S eed.gfLexiGomp ey Ryt cal

Met hod 3 = 24 40k989) 1~»Sokol of f et al., Cancer | nmunol ogy and

| mrunot Ig?(gg?/l%%g%o%lm&g?% %%O); Mastel l os et al., Mol ecul ar | mmunol ogy,
40:1213-1221 (2004); Dilillo et al., Mol ecular I|Inmunology, 43:1010-1019
(2006) ;[00281p abreertalySNAROON A0S 1 dubjdet basddw@iorinel erdwtpvenoralal JevelS of

2009/ 0175875; . AQuado et .al.., J. . Clin. vest., 76:1418-14 19 . The
i o0 odtRDERbit A SERy Sunfuinee®; eShePoal BTk ardebt RS L nee.
Such a%hh%@ﬁl@@bj&ﬁdnfsbiﬁﬁ Rahfb@@i'mefnfs@gﬁ&ﬁh@gldbﬁ{ E_Oéls afé?’dél&@ absefgls g'rﬁ}/dLhe
present invention as the targeting noiety for directing therapeutic

f r agmenngnadult ek sabieeh aspacithgdaedntsy shedieneaghqdlie leealks agchdlow egoutddd t hus
expressin [l ra nts, Functipenal f nt,S...0f t i es may
R e i e S T )

pref er abbyt LOFPMIdearf abdtt 88175 Min/dlOainnglult @flé Qmvadck Mnjsoindeshbbyfingents, el bl e
peptide linker. Such scFvs usually retain the sgfci ficity of the parental

ant i bodPMRgtP Isdiels pEe heavepatabgrt | e anVH- andaheyt & 8 s/ thasy adutgndler si on of

(2005 - "R chS SER AmbEht Sp BB RReR e B B B o2y e
Virol . abd8t ¥BY ghZ00B)an dSokvsle aubjdre losost eubbethdnys, dicthearogthdimvels gene
T Gat e O FOGT LSBT RULDD £0) st e h e A OHEavy (VE). and

l'ight (Miodehaitd tlY@lEén?@l@oiH%ls%?&H&%én ab%%@l‘l@.,@tg&ﬁhL%h@%d?ﬂ 120 gtnli?@L,in
i ndi vidual VH and VL genes into a vector containing the synthetic |inker

sequencea adeltgnale §u@jgcd Sesd By eodndipenge thiedremeglabsn leetls arcTivevermqpbencE.&an be

erbodi e S RRoYIASL AL thar oy waly bieet i B eahinsdy PBREROECRMS o
C3d, sugfrldsre bBR®Rn ALOHUAEE/BY ‘and Do 1S if 8h hdilt Male3dbRal. ZPsomteposi t ed

on May 26, 2010, and desi gnated as ATCC Patent Deposit PTA-10998; (2)
hybr i dembodangnts,jthreheepgdelnp levglsgas betedebbavhy4 28vd2gndabogh - desimgHatred as

ATCC Pat ent oSt A- ; ri 3 i.ne 3d- 29/ 5/ 2 eposi ted
on vy 3aRuisgEBE et IR g e R R BT IB e s A et 860 145

hybr i dgimwdtehl aboure 430eA lidhd addepasd Jubfkcon June 2, 2010, and desi gnated
as ATCC Patent Deposit PTA-11010; (5) hybridoma cell |ine 3d-11/14,

deposi t n June 2 010, and desjgnated as ATCC Patent Deposit PTA-11011;
(6) hydﬁg%*’g&ﬁssa@? Frbpeigieaty. ds Agmoglobyiley aé@rbeméb%t?é@ﬁ@}/d%ﬁamaé lgnat ed
as ATCG.Raf-alhieDe RPSInke EBdhhOke: thé AAmBYBE O &€btiol dbBuBH ShAi4in
deposited on J]une 9, 2010, and designated as ATCC Patent Deposit PTA-11025;
(8) hybmiadolrderndk subjecteln3ontehd/o8jmetep disd hambgbobid lavelsyre BAWOen ahrait 11.0

desi gnat ed, as ,AT ent. Deposit. PTA-11026; and (9)  hybrido cell line
S 31/ AT H- 0L BRI SR b R8S Sl FTesIe StiEehdB b ROl Sareiepat ent
Deposi theRibAtobliPRels ArOs@wadH dbbadi B oAV SebMoubedl3 oh/dD iLardffudifbmhR t he US
Provi si onal” Pat ent Ag(glul cation Serial No. 61/357,499, filed on June 22,

m

2010, ewnbieet. ddsonne inewrtstthe hprpodgbinfe winara beipfeeobpitdirdrgm/dbrgpdnent 3 |, "
whi ch is _incotporated herei.n eference .in it ntirety..The conplete
nuct eotahl Eik B, S (¥ SR AR TRalRst Bt ety 3R a8 P oguced

by t hosethadardbdone.@emldll indedoca.@asi/dlyinke dettgemnlesdbjett h shandard
nmet hods such as, for exanple, the polynmerase chain reaction (PCR) and

aut onatedtPosdEatiEh dhnpmagdoRie faebirgbetygen atony 1 78 eaviband abayt il BOEEL iRt o
oA Ak _ ) S os
sobus S R il SbbiEe LAIHR Mndbdftciel, St GoloniPRGLR TR, RS B B0 5 €O

Eng. 24n20L ap2@BA)t;12.2 drmidiLiolan Metlhfedsle subpr.149 (1994); Arch Virol. 148:497
(2003). ScFvs can be constructed by either de novo gene synthesis, overlap

ext ensi | yner as hain reaction r uential |igati t he
ox e vr O kOt B ey, PR bieQl ot hpras L? FedR g o S AU
Sequentrh3bme eBiboBnts, H&ubject further has LDH levels higher than about 280 IU/L. In
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i ndi vidual VH and VL genes into a vector containing the synthetic |inker
sequence (e.g., WO 2011/057158PCT/ US2010/ 055745 (d y4Ser)3) can be

per f or redwa0malsi158 The sequence can be either VH | i nker PUL/useo1viobiTaker - VH.
Engi neered anti-C3d-scFvs can be |inked to conplenent inhibitors such as
CFl. Single chain Fvs of the present invention pref erabl9y conprise

and VL SOBR&EHe }%@qﬁ%ahwbﬂ%%r@mehaaéd?ﬂé@eh Bekwreneabut Hiodhang 3t3|%éU/1
di ssocighQm- en{BBEHqgéﬁﬁs ;&g%@ﬁﬁhh@ﬂ{as Ry 1 KRR HREVEANYEEI2E TUALRd 333

singl e-chain varia nts 1n an equi val ent manner as descri bed above.
The scHUEIL Ussahd gmbetimemstthe smpe:c ifdrtter hys DDHt lreclpbetentaibaantl®idy aahd bi nd

the tar en | nonoval ent. nner 0 A series of |] s can
be usedf%sJU?]déh%goi”feyefP “Bf‘)‘%tﬁ ‘ﬁ?%‘ﬁng‘ﬁﬁl? B%%lvég‘%‘éﬁ% Pty hept %\Jrfgh?/

CFl-r e'a%HQ@OtI@YIQI%téoH& éﬁ%o%irﬂent£ Qlﬁbgé cf f&iﬂef‘ﬁ’as‘ L[Bﬂq%veﬁsooelt\&véléﬁeiboﬁf 240 am no
acids, and the sequence chosen for t | i nker can be for exanple

(4@ yGI G/ ya@idy?86 VA Inheone ﬂmbﬂd@lnal.ts,Th@SWS turthet honLIOH leveds batwed@Bebost Fv
| i nked | -rel.at noi ety can be done by de novo gene synthesis, overlap
b an2gBaflng or 1 gat nal o |

PCR, s g or ligation. The N-term nal noiety of the final
construct can be either CFl-related noiety or anti C3d-scFv. Factor H and FH

Fr agnenoso1] Pldie)ets:aghotherthiag texstit @RS al be e@licktist iof Gémblytid angnday®i ns f or
C3b, which are located within SCRs 1-4;, SCRs 5-8, and SCRs 19-20. Each site
of FactssFunHPlfeiride eh belowi normplaangce diasmuliosss of thihRreesat iyeste). e NoFBilni nal

sites i i on of
Factor THRES Ph e e bpc bt ROk p bOSEBF ek oo TpH AR 75. 20
bi nds t]dOtthabm@llf)egﬂ@gmL) EaifdmblyHndhsdleo*amgea»fmppmmdmtaly ISOttesbdwrAOBEpari n,
which are located wt 7, S of Factor H and
over | ap WY B Paqfe&aﬁ@ feogp ab?lﬁﬁgo %1?%398 %M% dPffEht Sor adni
target ifa@ a0 RE Mqo%ﬁi%ah?&%f %ﬂ&%l&t@ﬁpb@I{E%H&atfo%gﬂiﬂeoé%sﬂcdééﬁqg BL §bc53bft sFact or
Hthat retain the abiliTy to bind to one or nore fragnents of C3, including

C3b, i @Bbo%wldgmdhmfooacﬂlét mples.s leovassoeil atletdlef ¢angmemttone fvo@BL bd the oy
enmbodi t ar get, noi et ri ses SCR dormmi ns 8 and,SCR do |ns
1920 T G PPt o BT RueS et R e SR s B et ho S F By

" f act orméit pré@érablyhthe ﬂ@\{/&*ténth(?l@%ﬁ@ﬂ 8RBl a&a{g@r [$be, SV aridvaidewRelay pept i de
chain plasma gl ycoprotein, including honolo thereof. The protein js

conpos edmgfih.gov awshatepogdiaghestics. comsiapchisk Dekait. L@B@Rborﬂfiﬁﬁl dpgok, 5"
U7 ng B (Getaned I8, T AARPF S CATL R BT AR LLOE P
each. Ragt@rmbl Binfeks of plafcldis CW gepheimgtupen dﬁscs@ymﬁé ldboeatalytad mat.i ve
pat hway C3-convertase (C3bBb), and acts as a cofactor for the proteolytic
| nacti \/[8562% nIn?:];:rtgg tf):mbogmgerrll(tas I{ees?l Jrg:gte ha(gflova %8;n9£1 or ’bel%(vorgo?glla lizlvglsto)
platelets. In some embodiments, the serum platelet level is below about 130 (x 10°/L) in an
adult male subject. In some embodiments, the serum platelet level is below about 150 (x
10°/L) in an adult male subject. In some embodiments, the serum platelet level is below about
210 (x 10°/L) in an adult male subject. In some embodiments, the serum platelet level is
between about 130 (x 10°/L) and about 270 (x 10°/L) in an adult male subject. In some
embodiments, the serum platelet level is between about 130 (x 10°/L) and about 200 (x 10°/L)
in an adult male subject. In some embodiments, the serum platelet level is between about 130
(x 10°/L) and about 158 (x 10°/L) in an adult male subject. In some embodiments, the serum
platelet level is between about 150 (x 10°/L) and about 275 (x 10°/L) in an adult male subject.
In some embodiments, the serum platelet level is between about 150 (x 10°/L) and about

112.5 (x 10°/L) in an adult male subject. In some embodiments, the serum platelet level is

between about 150 (x 10°/L) and about 175 (x 10°/L) in an adult male subject. In some

31



WO 2011/ 057158PCT/ US2010/ 055745 factor | results in the cl eavage and

i nactivation of C3b. Factor H has at |east three distinct binding domains
for C3b, wbizetv/&ressl ocated within SCRs 1-4, SCRs 5-8, amdT®CRs10085720. Each
site of factor H binds to a di stinct regi on vvithin the C3b protein: the
N—termnal sites bind to native ; the second si ted int

" egi on GPoRRBEF. th ScHIT plateiet e lwwwra%hzl%mqm 5 Sao ALl b
SCR19 QHQn%Qulpwﬂf%ﬁlB ok ﬂ?séﬁmﬂe& SHiRngs 'ﬂﬂe@&‘gfn V&Bl let 81t19'5etl€x'z %{52901&(2%6 a;gz

bi nding sites arin are ocat CR 7, S
SCR 20 (afl 0f/h¢ tunt atidua 4D (kaifﬂapn wn hidhult ﬂnakewb]ﬁ:ctt Iresomberbbomimmgs,sxh‘t &sum

St ruct ur al d function th he doma ns for .the
corpl ertbtlel RRF POMsSRata P Vof0 M arg apsa (F SH4L LR 4 Aeh| il Sitctet
four N-term nal SCR domains. Antibodies to Inflammatory Neoepitopes. [0139]

In ot hgolmefﬁr%ﬁ% SRRt ERN o scrii@ plALIBEETANTs BROR Yol 0GRMTDY/LER AN
anti body which binds to an mflammtory neoefl t ope, such as annexin 1V,

annexi radnal ferpilo sphiedti Isi sggie mhﬂdlra@ltmhqﬁe@nmm -letdagel ¢4 balow Rbow-16Bdk f i ed
pr ot ei nlOg/E'i 11% 91? uII%n Blagos%hbgt om%\?imﬂ?ﬂcﬁ %1ie Xg_un}?ll ﬁflteﬁp fev?lo g%e whi ch

bi nds t'o annexin o cark Ipin;, an antlbody

D5, whiabbutn3ods m?.rL@ i imiduﬂtffemﬁlé(iuf)jeetd Irpmﬁeeetrﬂbc(daﬁentmh@gau@tplaélet 1eV@D
2007/ 112403; Thurman and 4015); See also, Allison, US
Pat ent o5 Betgison gkt 140 goi0 47)5111@,&?%5&9@ (WO /Iz> B35, ik ferpalg 3ubigtgin spnB3s5, 679:

7, 635, 4 et
i -2 USRSl BiagBEOH| TR B oo EEAP MO TNE o296 (1149

ant i bodhes aguic fenade Shfacs. Inanmberrﬂ»séﬁeas theesetunt glatdlaidevebisdteywechdoaonpl et e
nucl eot | ng a ac ces of t nonocl onal ant e r oduced
b§ thosﬂé‘ Hgsﬁ %bﬁﬂﬁp hon '1?9 G LA é%gqlwh f‘tfélgEFhﬂ%%In%\Fl 13 ‘g’lfnﬁﬁﬁg g

met hodsguie Bla?c‘fet 16\R1 1s%?s%@neaboﬁthf65lq9|m?7§5 %%aﬁ‘ot&@%b (xeﬂf?iL)(?ﬁ' af B4R and

aut omat ed sequencing. O h Targeting Mieties. [0140] The present
i nvent ifomalgl ssbjectohtmmpﬂqnb@hmhmfs tb¢ beenmtpdatglet emel 1srb¢te«teﬁ1esbcm)165)é< ¥dd. The

that bihl Bcar IS PSRl e et YA Bmen e b EPRRET udes

t ar get i18@1 iPb@e@Satolal 6 PixND° ALY aRDEL AU wpwwﬁ%qmah@a@sfénm; sij@t.axpressed
on cells in areas of conplenent activation

2011/ 05PIBSROPInsats thaossmy Hlatelet level is between about 230 (x 10°/L) and about 295 (x

10°/L) in an adult female subject. In some embodiments, the serum platelet level is between
about 230 (x 10°/L) and about 265 (x 10°/L) in an adult female subject. In some
embodiments, the serum platelet level is between about 230 (x 10°/L) and about 245 (x 10°/L)

in an adult female subject.

[0104] Reticulocytes: Another characteristic that may be indicative of hemolytic anemia
is a serum reticulocyte level above normal range. Reticulocytes are young red blood cells
from which the nucleus has been extruded, but which retain some remnants of ribosomal
RNA. Reticulocyte count rises when there is significant blood loss or red blood cells are
destroyed prematurely, for instance, through lysis. For purposes of the present invention, the
‘normal range’ of serum reticulocyte concentration is considered to be within the range of
about 0.5 to about 2.0 percent of total red blood cell count; preferably from about 0.5 to about
1.5%; most preferably from about 1.0% to about 1.5%. Reticulocyte counts as a percentage
of red blood cells may be higher when hemoglobin levels are low. ‘High normal” HgB
concentrations would be the upper half (50%) of the normal range, preferably the upper
quarter (25%) of the normal range, and most preferably, the upper tenth (10%) of the normal
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| NHI BI TI ON OF COVPLEMENT ALTERNATI VE PATHWAY [ 0141] The conpositions

descri bed herein in sone enbodi nents conprise an active agent noiety that
si gni fi camoI2g1100578581 ectively inhibits the conpl enent al PeETABRINVASTTAE hway .
By "significantly inhibiting the conplenent alternative pathway” it is
meant that the active. agent inhibits the conplenent alternative pat hway
with a pegeerdese oY orbWideNYeh amimingh-gev a9t aresidiagnastigy.coms dagobs dodoeMoss er abl y
20% 3Q% raf tind SRSk 3 0 90% of
alter ngfé:bgfeatégg%ngn%lrﬂ% glg’t%@ve?t'gt?jﬁt%gﬁlg Iﬁ%senc%&g?ﬁ g%@@%&? P{/é)el {183 'ntgg noi et y.
By " seliekhowretoyorershilledtis thehuet, Complabrmepes’ al teicniat yteecqpatanyvdgpendingiupomeant

t hat thﬁ actiyv ent inhibits the conplenent alternative pathway with a

ve a
pot ency ?)Fpeﬁbf}ciéli‘ﬂ AMORHAY; Fton whi ch measures at |east two, three, four,

five or ten times greater than that of the classical or lectin conplenent
pat hway9103yth ok ehdbakhants, ieauBfeti MR iRGEREd Witlchios Pl ah ¥k ¥mbbiinkints, t he
conpl enment alternative pathway at a potency or percent inhibition of at

| east cdhesubjeed haya savmecinudays ehcerighivn ofibizgheictheeabauhdn % patotal ked cl assi cal
or 'ECtﬂlé‘ocf&'i‘ipéo%HFTﬁ sdpdt é‘ﬁ%@é’ﬁ- ln?,]xﬁéls Uikt RRE] S"ér{u%dret' %?&idy'te”@o%gmra%fé%'o}‘e
agent noiety conprises an in iBitor: of e conp ement arternati ve pat hway,
or a bimegilealdbyue00 %eoff toagrsMlodde@lestnt. Hedeed &dbddimbnt e Qutged? has

consisting of Factor H protein, Crry, Decay Accelerating Factor (DAF), MCP,
CRL, ord 57D &jicBlcyiy capeanyiation Befiresit sbaukd0doto, 3% of detal isAbiedesHCaunt he

active I%Lﬁ%%n‘ﬁ%dmnitsn Hie.%ﬁj%& 9 atsgﬁmﬂg%yéll;oiﬁ%@.tci)g&n{r%t@&l WrwbBEaR]if €7 native

conpl enent pathway and w | prevent t tion and activity of the

anpl i filc2d% omn1.G% cfontadrddadeqd @dl avaht. asorhdiembalimshis shosidfec bayerdrase. | n
sone enbodi nents, the active nojety wil] be_gble to inactivate th

i ni ti atrF%leﬁjytf‘c%\%wa&g@tbswnia ‘_)‘itsl'yéro)‘h’é’dlf)% qferalred b sl egmn- Bur face,
and maysoRRTe R el eYeRbid-CRITE deflln AdtichRRy feRtbhéhQ6h LRWeaNYRSt 859, {0 the
fluid phase. [0143] In a particularly preferred enbodi nent, the active
agent nipd%toy tagalrpd bbed cEhcowrt. I sometegibodonends, biicojubgicthdsl aseaon ratsufocagnent
thereof, which retains th Lty ro.inhibit the conpl nt alternative
pat ey n et B RaEs ahotf R0 o i itel B ioaf s T BB VB Prsgment ot her eof
i ncl udentihéds tihd Qbfechhiser i etR IR, teCON&RMBHSN BadensRst ( SERswof Fact or
H, and are described in US 2008/ 0221011, G| keson et al, the disclosure of
whi ch ix0%et &9l reg bloiodicelicpynti ncomssitodemaenss. ghasubiect kdser sruereticolngyE Qr her
comp! emeteANbPELGS ARG 1fpagITBnt v LRGRALA il by B, BF ipgful as the
active ager?t noi ety I'n the present i 'AVent T on are described,  for exanple, in
Ton i ns@bodittlerttqtify SubjddBhAQ0BHER GetRBbheyBuioheditatico behveske bout MIs5H door s, for
exanple, may include W) 2011/ 057158PCT/ US2010/ 055745 conpl enent receptor 1
(CRL); M%P:of tetplred Blooghsgll cqwi. di scl osure of Tom i nson and Holers is hereby
specifically incorporated herein by reference. O her conplenent inhibitors,
whi ch gYodiBiMpEhint v i enAGLENSicATAay T ﬁhhﬁ@ﬂ%&ﬁ%@ﬁﬁa R see
Janssen et "al., J. Biol. Chem 282:29241-7 (2007). In preferred

enbodi reenins pilirtten devebiberve mormal irarget dior psrpasesiofi theopresent wiventhoa, tephératat i on

| oop of the alternatiye conplenent pathway. [014 n certain enbodinents,

the actPUF RBICED b SOETGERE s GaraEin PeRURIn PRAMSF COPIST BR W anp o,

two or gmie1.bind/@0i graflelabpGithimand FaageBnispréfinfaey 05 thl1@SmbALT Flish or an

active fragment of factor Hin conbrnation with an active fragnment of

conpl emsnmal ddipbioconceniymionscrould be eplpeaihalf (SQHD of the; noobBbrange,.DAF. | n such

enbodi nent s, .the active._ noi be provided, in multiple forns., for

ol STOSAH BF 4Bt Galar e B BV B B RLE bRy chfl g

CD59, t(he%soneSothanamgy [Bes Weked Wyde Wb 41eld.ntf. gdhandfal | owi ng:

CR2- FH CD59; CR2- CD59- FH, anti C3d- FH- CD59 and ant i C3d- CD59- FH.
questdiagnostics.com; Jacobs & DeMott, Laboratory Test Handbook, 5™ ed., (LexiComp Inc,

Hudson, OH)(2001) at p. 471-472]. As is known to one skilled in the art, ‘normal ranges’ of

bilirubin can vary depending upon the specific laboratory and test.

[0107] In certain embodiments, the subject has increased bilirubin. In some embodiments, the
subject has a serum bilirubin level of higher than about 1.9 mg/dL. In some embodiments, the
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[0146] As used herein, the term"biologically active" fragnent of a

conpl enent inhibitor refers a fragnent of the conpl enent inhibitor which
retai ns swoeoorosals8 of the inhibitory activi ty of the fllrblrmse(ugmbsms

conpl ement i nhibitory protein. For exarrpl e, "biologically active" fragnments
of factor H.include, but are not limted to, factor H fragnments conprising
SCRs 1-suhjecidigrg sgrugi bideykin fevgl Ofétr.merihailsa owdd megdladn seme s@podisis Wg’eof a
nat ur al rr r in detail

bel ow. Skﬁjeggﬁgglshﬁgln%%%#jg%et% EI oﬂ%b?%@’gfa’é‘é? ?)vrggﬁ ?a%%gﬁlte of factor H
has onendrodimoeres,olie sub@ct bdsl aosiug bplrrol;naﬂﬂeébem(@) alyiundiSnggAlb a@driehct i ve

protein 2) d|n 3) b|nd to he r|n 4 ding to
sialic faé ggp‘)n(sﬁ% tﬁ“ﬂ%?gﬂ”@e“c (¢ ﬂéﬁ‘n%ieﬁéﬁg%seﬂ Se@@?l lPlflakf‘c tt”é?“ él?%eal?ﬂg

cel lul Ghg /Hﬂtaﬁgrl'gﬂm QEeRt Qme dnfBodhBels NBe bufdj &@hM@?@m bﬁlﬁilbﬁ:i@v&@etfw%%ﬁ or
activi ty, (9) C3b decay-accel eration acti VI ty, and (10) inhibiting the

al t er nabpwtel. %ml’@mﬂl @mgﬁbaﬂn spi0d ampodiments, thentbirpl hat edeuhabilivein ant s and

nodi ficati ns hi bi s descr,i bed abqyv e used as
The actpid Sa5eit hoft sb S ERE b ¥ bRl al e Sod e % Riehe on
For exaeRingbiliriyie wgR] stelvedd Sdua0ab yisd/8l. ahd 1 08y BE. possi bl e to Identl fy

snal l er fragnents of sone of the above conpl ement inhibitors, which
conprise the mniml sequence el enments required for conplenent inhibition.

I n ot hdP1&HY8 arviRiAETDodirento s whisht having rareplemerrmedigedrhainaliticsequence

el ement i in

or dor 15 TS ERLITOMI AR L HATR TR e BB ftn (R IOUPRFRLES

noi ety c@mpmnem mHibitcars but fpersisexiargghibitirtelwe last cmce)fa]gﬂiiovabhz&’ag/cemycs obnpri se

t he corrplgIE i nhi tor or active fragment thereof, tethered to a protein

or non-'BHEYEARCRIEZP (5F Qomple BT TR S PUSA BRSO RN UK 48 AR ERer-4hS nt endod
to mai rﬁr@éeﬁt 1hb&t%tﬁr8ﬁd@ﬂﬁ&homn%tdérﬂﬁasﬁoﬁé)fbfr Qcé‘iﬁfng% r&ﬁa@ﬁ@tﬁe of conpl enent
i nhi bition, while reducing susceptibility to proteases or Otherw se

ext endlmgumme lad/pr averty aftaaliabtiang ob thepboenclyargfterishies.act i ve agent noi ety.
[0148] The follow ng description refers to nmethods and corrposi tions in

whi ch t etedthera ti,C ent. i's afu5|on r ot S|nga
targetl[ﬁﬁ”;rgI F“"“Hé‘*?%b\‘?‘eh ef“?o%r}]le ec”%imnrg iR vkémglgerﬁ?ﬁ eri Vrerg yProm FH
(CR2- Fldlidﬂ@érque@ﬂi@@urb)oodﬂall§ sdes &4 PHIeRRibits a R@BLptindil tdspensead de@firnski | | ed
inthe art will be able to practice the invention with respect to other
enbodi riiHt & tesninaheomplgmsny ig 1b1tPho$‘l§hlSﬁboﬁtﬁléalé‘FSP@?%‘?é{l@w]@C]ﬂld? getsuRigchoi et i es
and altg V, (Al so

cont errp B{m&f{gaaﬁé@algnﬁéb?f?gér %Sdt E%%lg hlfl%l{c Fﬁéegfdggpn%%gpniél alte ng‘?ﬁl ve pat hway
indir ecrhécyatecﬂ:extrzammmﬁremmotys&omeenmmﬂ comidrsses hdraini sodringi amwffelcmm bhoéwtt wo or
nore conpl enent, pat hways odi nents, the inhibitor inhibits the

| ecti n LSFSMBREHPD Ht tS(tﬂ%?ct@%a the Cqmpl%% ﬁ”Bé%YW‘gaY’t 151 Hiebi t or
i's an ac%hi oMAoR 1M1¥sb£9¥3tlon|&c%%:ﬁ?en§éﬁp9&h C3t(@§) RN hf}rb 1HH1'blRin§5 the
cl assi cal pat hway (for exanple n sone enbodi nents, the i itor

O her cdweplagre pithwanadiviaoois barretia edCE omtvertpleandr b{/ ﬁlﬂlﬁlﬁl}mg forsmtren

enmbodi ne the t nstruct described.herein.co ses.two or nore
conp! e OO RIS SaPTEng fagmERTTCEs HaT SoPTASY RSO erps & BB Sen

i nhi bi tgr.or fragnents thereof in each construct can be the same or

different. The two or nore conplenent inhibitors or fragnents thereof in

each construct can inhibit the sane or different conplenent pathways.
Corrposi[{)ﬂj}]s[_n some embodiments, the subject having a complement-mediated hemolytlc disorder

affecting red blood cells, such as PNH has previously been treated with a terminal
complement inhibitor, being initially responsive to such treatment, and experiencing
recurrence. In some embodiments, there is provided a method of treating a complement-
mediated hemolytic disorder (such as hemolytic disorder affecting red blood cells for
example PNH) in a subject, comprising administering to the subject an effective amount of a
composition that inhibits (such as selectively inhibits) activation of the complement
alternative pathway, wherein the subject has previously been treated with a terminal
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[ 0151] The conpositions described herein can be adm nistered to an

i ndi vidual via any route, including, but not limted to, intravenous (e.g.,
by i nfusiwo 2pumsg)sg i ntraperitoneal, intraocular, intraPamrtusee1aloss745

i ntrapul nonary, oral, inhalation, intravesicular, intranuscular,
intra-tracheal, subcutaneous, intraocular, intrathecal, transdermal,

t r anspleuwment iy i (@chap an aeihiloaAnibpHialaBneneEMGNts, B spRigtds of

SPr aYS)nonMGRHA e (PHE froBiath 8 £APAInaMUGASBhen SHRBHEANEAHS an'dnfiiesler mal
gastrointestinal, intraarticular, intracistemal, intraventricular, rectal
(1.e., antbodyposimhoempodimagisnat sibjee is partialypessamsive to thettreatmeamnioh
intraurethral, intrahepatic, and intratynoral. In sone e di nents, the
_conpos@t?lina@ qppIesRR a‘f@réﬂwgﬁé%ﬁ%ﬁ agﬂﬂ_??f_éw s S0 %mEP MgpadEnous

i nj ecti@Bkect ik hiBANPreSPIRALTE HeSerntilg CRIPRAS & ISR QichdThALsi esed | ocal |y
(for exanple by intraarterial or intraocular injection). WO

2011/ 05nlibeBCPLUS20NRA 085 TaBofidvSH er hireanwesod Gueent monthheve mepthsi t i ons
are admjnistered.intravascul arl ch _as. intraven | y..or, intraarterially.
T sominBs bt o€ MR Examab pPEIRER b ERRARRCT k' B 4BRELS L e
CONPOSidnmidAsmétE tadimiivi&ifaeafibieh dRrnYork Bf hedeh@ItRIArkeIS AiRBssE@ Addve
arteries). In preferred enbodi nents, the conpositions are adm ni stered

subcut atbrep Gshinent githshe tpHaingheqnpplpmentiislibiteid seghpsrantidsd adodprplsionicons can
be det erm I I W . ri f the
di seas ee,nmrogu %n%gpﬁ%%??ﬁ%r%{%?@gé P{é\grﬁ,ondlgggxgag gnlglrgggﬂrggssés?ag%t%%m%%%ﬁt(%&{ﬁgss and
body arteg@etetl coh@ructidicvdrtbéd herebi)ahatdein@rise Mnailrading nasietyWHith dirédaethski | | of
one in the art. The effective anpbunt can al so be determ ned based on in

vitro CORPIshEn sigcficomplesnens dagiixpdon e phiiye groigly sdyeshasicompiensyt npl ecul es

whi ch G R@?L&%ﬁ' Of, %ﬁ{ef&ﬂﬁ)dﬂﬁ Hﬁ}?@t‘égé%?erded' Rsth2f bBriseRUic®S & pot 1im ted
to, an e Pec iveglggfmﬂlnst wthin the’ osare rar?g?at o? an@ﬂsoe? tz;:bout 0. 01 ug/ kg
t o aboutragd®at thgrdof anda fastdrii or abegmer.theregf! Ky stroe ambodimédtsnpekggetod wi t h

about 1 ug/kg to about 20 / r withi bo uqg/ k 0. abaut 10 / kg,
o0Ou 1 Hron et e iy ot 1 $Pk it dher e firit ok SRt of g kot
50 o/ kgcef HWGRI R TABOY 1ot B d6Rihéht@ RUSubiet WHE HeSmirledWithine about 0.1

Y
ng/ kg to about 10 ng/kg. In some enbodi ments,; the effective anmobunt is about
0. 1 ny/tkegtrnent @b thettern@natgokgplenhant st tas iyoddilemsnt. <, 31he, 6f T.8c Vi el lamenknt i s
about 0.1 kg to abou 0. mg/.. k Ln,. sone enbodi ments, the. effective
arount Hroripeh o Rh Mot Sgmne ST SORILTEY g INE ' 1T 1,
13, 14,endodinkénts, e subfbct B8 (262126edBh lGpriokeeryaradl ekampleeito @diked bftéemned
subcut aneously, the conposition may be adm nistered at | ow m crogram
ranges,ofiah@wtﬁn% o 3¢ nesudipRondpisiatiomofithg griRgtheiapyess, about 0. 05 ug/ kg or
| ess, or 0.01 ug/kg or less. In sone enbodi nents, the anmount of CR2-FH

adm ni i ndi v de i : ] . gdose,

el uciog flap oo @B Qe e dflenlin ofiles 1l dilio HRging P RRIRETS
about Ifoxygmakbixeutrndl0emoglobmnuaiag BNH2 @0 angheraliase RBidh uigyoivesabout 300 ug,
about 300 to about 500 ug, . about 500 ug to about .1 , about 1 ng to
about TOMRMeN SRR %Y%VBS%&%S’FmSBSIﬁﬁngB%%’t %Hﬁﬁloﬁg%%{}é]ﬂlgloo nmy, about
100 Ny dyehiARRHA gQQmﬁQsiti@ﬂPé&ﬁp%@% MBorhBindRGHond il M) ARIRLR00nIThtlbe about
400 ng, about 4%0 ng to about 500 ng, about 500 ng to about 600 ny, about
600 ny angnkibdart of idOCcergplemboualte RO vergathway baditii) 80 @t fieet] veadmoaunt 800 temyinad about

900 , bout .90 t.0. about 000 ) . 541 T CR2- FH
S omagi et A ARt e B ASRR g WO e ot ml dai 1y

dose mapniperdchianéshevesshitiwayddaviatitbed@sagiegredl two, three, or four times
daily. The conpositions can also be adm nistered | ess frequently than

daily, for exanple, six times a week, five tines a week, four tinmes a week,
three tIOhEY 'Jale\,g@g}ppsqtl@p SemArigiag RN indbitor of W@ézpplp]mpent alternative pathway and

2011/ 05;1%&%59({0”?38&8{&%&4& AR%E ﬁg ﬁﬁé@eﬁe&@irﬂ‘ﬁ&ﬁé usBN56e & r%intulﬁ‘ga%gown\{ge eks,
once a nmonth, once every two nonths, once every threée nonths, or once every
si X nonidhdnistFiteoncoaspssd heroins meays thhtsthe bem pekition singrrithg am iahibitst i thed

rel ease formnul at'hon, .such as in an .inpl anE whi cra]i]gr adual |y rel eases the
conposi CIPIFRYY 2ligraaiNreiathy PetiddarmynaliGomp ey IAPIER P CoRREInaEen theepy
conposi 4t lininRtd1ed AetHIaSd ?ép%ﬁtibﬁ’ 98nd MRAEAR h¥outIYGHinAR s, AL a@ndRBEN, ONCe
every 2-6 nonths, once every year, or even a single admnistration. The
sust ai ned rel ease devices (such as pellets, nanoparticles, mcroparticles,
nanospheres, microspheres, and the |ikeBSmay be administered by injection
or surgical inplanted in various locations in the body. [0155] In sone
enbodi ments, the conposition (such as TT30) is provided in water or saline
at a concentration of about 1, 2, 3, 4, 5, 6, 7, 8, 9, or 10 ng/m . [0156]
In certain enbodi nents of the invention, the dosing of CR2-FH fusion

. - - oy g, " o o o r r oy




Gene Therapy [0157] The CR2-FH nol ecul es can al so be delivered by
expression of the CR2-FH fusion protein in vivo, which is often referred to
as "gene wbepapysissFor exanple, cells may be engi neer ed PITtUS2@0/055745

pol ynucl eoti de (DNA or RNA) encoding for the fusion protein ex vivo, the
engi neered cells are then provided to an individual to be treated with the
f usi on PrOIRIRINRICH): Aedhorinuiise WhEP (thayana e Admpastgred simmgfaneqhp e cel | s
may be & ogﬁ%ﬁ‘égmgﬂsiﬁg%ﬁﬂl%'ﬁﬁolﬁp%% O aRErhatie pERvARS arfd thetehAHial 2l
particle containing R encodi ng for the fusion protein of the present

i nvent icompldooaa inhdleitarneayybeafontaiveedfin sheonanpereotmionisione. . he cpnpsetidn i nvent i on
usi ng gene thera may .provi de the therapeuti.c agent to | ocal i zed t arget
ar ea. R it lfﬁ?&g&?é%&e‘f‘%%‘?@el&ra SigaliPaTRY e e il e et hods

i ncl Ud%nﬁ)@@m&ft?ﬂﬁ?ﬂkorgbﬁhtsggarﬁtgcoﬁb&ﬁﬁéns%.,ttﬁ@ﬁﬁ_ sitioh&@DmpPisfhg-an VOl T et
al . (1990) Science 247: 1465-1468; 2) Liposone-nedi ated DNA transfer, see,
e.g., Gabbger dithatomplesent)aliRetative patbday 8 @atadigd idiops tanpgsigbindNbe ure Med.
1:15-17; Gao and,Huang,(.1991) Bi ochem Bjophys. Res. Conm 179:280-285; 3)
Ret t ovi PO AT DR s B S EET an g8 ag R o " L003) - St ence

262: 117-119; Anderson (1992) Science 256: 808-813; 4) DNA Virus-nedi ated DNA

t r ansf g0113MA R4 V5! HBRkibitbiSAQRO LERPIéAon S daNA pithivd$ @8d theGeidBal
adenoviruses (preferably Ad2 or Ad5 based vectors), herpes viruses

( pr ef ercaBINjerp@y prubikript admipistaiad fqueniallsciorty CcorapRpiiRty SPRAIsiRed8e
(pref efiglllab}{or" &%%@85&1%1%&?{ aét@ﬂﬁﬁ@ybgcﬂ%gg S, RARNRYL S éf&eP%%&% %e giftélf the MOre
ase y V.

pr ef erably adeno-associ ated virus vectors, nost prefera -2
based weatinissitionS#ehe ermginal Anplehe@linhipit@94y vGshieerdinsthapyrml sdGendsd; U. S.

Pat. No. 4,797,368, incorporated herein by reference, _and U S. Pat. No.
5, 139, SHTINFEARY| nregps thol Elaé:eglpmleﬂﬁlm tpen oG Pf e Camagmeat vect ors
her ei naaﬁ’t@MﬁtiU@Eﬁth&Qﬁ Gnd Y it chMBREnldAf HhHReor BieladRlifisRRI Wik tigd to,

Mol oney Mouse Leukem a Virus, spleen necrosis virus, retroviruses such as

Roti s Sapawenen & mors,thddeabpel | Bemwuwesa sidhrag sporaaanbbetdoy it 803, 48, SyibBhon ape

| eukem a virus, hu i nodef.j.ci ency. vi rus, , adenoyvi r us

Vel oprBImIE PG FaFL B OUPPIILon SHEPTAS AL PhIIRDE OF FRiEPlemsng ne
enbodi reinatil @ path®hy 6V ihe ¥ mihAeongdleRat Mhititor 8K béadmitiasi-dlaneye Mouse
Leukem a Virus. [0160] Adenoviruses have the advantage that they have a

broad IFesIPOPIEAYEOMPHFING AR edibitng ok Seawmplamans pligrnativeypaghi i fyeandrih¢ erminatel | s,
such as o]y t t. .an r e nt i al | - QNG i See,
2Uoh DRI A OG5 O ARRSR AR AT L SISO

i Nt egr ahmeiondiffdriig pacigizegenaneln Bawadsitodinets,aké sdmpositichclonprsigad | y, the
risk of insertjonal nmutagenesis is greatly reduced. Ali et al. (1994),

supr a, iphibderof thpqumplemgatdtcsasiye P%quay VA ddpaistessdprinrito gedpapisgtipartfages
as ade i - OF S i L&es i £

ot ogr oy et RRRCHER Bk Biiol KRS cp Al WP b Rb b RaFRREbNE yo

[ 0162] ifhibitgesfeh¢ banplpyentedtcarasiverpythivay isudimionerar aftep e glinonistrais. ofl N sonme
enbodi nts,.tpe vector.hﬁ .a pronoter that drives expression in multiple
cel | typelermiml cypRlcRapdalRERE:s, the vector has a promoter that drives
expression in specific cell types (such as cells of retina or cells in the

Ki d!"eyzj[Olﬁ»]i Thabe eRboARAESS tHAhdETIniR@Mi dAE- fRRPE YRS it oot BisinB Uhe Ahfdifdpt

limted to, the retroviral LTR, the 5V40 pronoter; and the human
of the complement alternative pathway and the complement inhibitor are concurrent, i.e., the
administration period of the composition comprising the inhibitor of the complement
alternative pathway and that of the terminal complement inhibitor overlap with each other. In
some embodiments, the composition comprising the inhibitor of the complement alternative
pathway is administered for at least one cycle (for example, at least any of 2, 3, or 4 cycles)
prior to the administration of the terminal complement inhibitor. In some embodiments, the

terminal complement inhibitor is administered for at least any of one, two, three, or four

weeks.
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cytonegal ovirus (CVM pronoter described in MIler et al. (1989)

Bi ot echni ques 7(9):980- 990, or any other pronoter (e.g., cellular

pr onot er sweuetv/@giseukar yoti ¢ cel |l ul ar pronoters incl udi egT/usatio/8374%i mted
to, the hrstone pol 111, and .beta.-actin pronoters). Qther viral
pronot er s whi may be enployed i.nclude, bhut are not limted to, adenovirus
pr oot dPélSltIﬁyﬁma.eH@Orir% theplminiswainng o the comppsigon sPMBYH AL depr onot er s.
tho artifpiotbithe Skl FeRLATPRRA ALY IR (RN eOmpl AR iRKL e 11
2011/ 05PbEBRCTHdUEIRT @A DBHIRAR spmeaiboarhmemdiemdmlmsnah@mfumc@nmm ng a
or oot éPpsse A Wikt B SoMRTeat nk BB BBV FHENGE, SHUE T o ot
it GQCﬁlﬂnalQ@ﬁ{f)%ﬂlér@hn%1M§ £dr8inis8H& 1RSorhd @m@g@lﬂﬁﬂisrﬁﬂe aﬂﬁﬂlrﬁgtre!tl%h%f
pronoter; or heterol ogous prompters, such as the cytomegal ovirus (CW)

pr onot ghe terminaf e@pplpmtotrlyhlbynwmrmlnmd befoieRBVyopp@itsneromprhihgchd| e
pronoters,.su as the MMTI.pronoter, the t.al]o |one|n rQ heat
bl R A T S S TR T SRR R ST e

pr onot &frs patidddetwEdnthebeR&o lﬁbﬁasﬁc@feanmrﬁmnaﬁmsrbaasaﬂgaqrrdﬂe ER&RS oﬁe awy ex

t hym di ne ﬁlnase pronoter; retroviral LTRs (including the nodified

r et r ovitp about TR miseles. Fntsovecabedimepiedhe tipseeripa batwege fhese prometer ;. and
human t IinR r L2 r be
enpl oye%(rggimr% tt]% ﬁsggaglggggal%lﬁ O[ng%i?f} IPI ﬁltélé %wb r]rre"rli)lh p?ﬂc? uceﬁ&cgﬁ%t‘lg‘?eﬁes
Exanpl aﬁeseftwpaokagnmreoehdrﬁmvmraﬁmsrtamtmee thaaabhaohedagrsacldgsaoub@d,in M1 | er
(1990) Human Gene Therapy 1:5-14. The vectaors may_ transduce the packagi ng
cel | s tthiesulgHs Ay s dms- iémmr ¢mbadiygenis tthe E@@Weﬁé‘éh%tweﬁ%rh%f‘etw%lﬂﬂn'ar e not
lim teq:of-rgurré:ﬁlt Q&hfn‘?&%&'ﬁ@ﬁé ¢ 1eh 88 E‘on% fvdel %%Bﬁﬁ%mb%ﬁﬂ%&@sp% tﬂh@ Lipsd ation.
In one alternative, the retroviral pl asn1 vector may be encapsu ated into
ali pos]mmeeenohescowplnedcbmwreht gpdndipiseradonishie at laghtabowg trep ecteko Iimsdmst . The
producer n]il enerahg infectious retroviral vector partic es mhrch
i ncl udeenftﬁ’ 1%%?& AL PES ﬁﬁi‘é(ﬁ% 3¢ LOWAT TRG ﬁ%@%@ﬁrr)a%e at
retrovighght EEWOEKsPR dohfe! @SoddtafhtiBYe Bfe PAROPYGTced Reld @d&%ﬂiﬁ%n@ﬁ%@ﬁtym Ic
cells, either in vitro or in vivo. The transduced eukaryotic cells wll
expres9dnh@SmMoH@u%mé@mdﬂsqu@hte€@¢ encodi ng the pol ypeptide. Eukaryotic
cells which may be transduced i ncl ude, but are not limted to, enbryonic

stemc cells,
nepat oay) B8 TG AR fegb@les P Ao Ron PRy AR ARERE REMF e R, * g
br onchiaderrapivé bahway ageihk Sern{lﬁhl 651]nplelme$10fﬂh1‘tﬁm$b atyrrentfistcihecchapbasent
actrvatron is inhibited by contacting a hody fluid with a corrposrtron

conpr i Ak téea@RQntFPPSﬁ%PBéhﬂJé gertiof dhe psaupisesingiphy Brian-tWhen yhnigisterethe

CR2- FH ¢ t v, | e body
i de SRLREH: S Dulpdpiih 80mbfyhP MethhinGOTH GFEhpBGEL kL RRve pahbaR! ) 000
pl asma,andrthd nprrpimal ddrﬁplembryt mldbmmpiand»ﬂ aamhmste&dsrt dﬁfermﬁ dosnh)gﬁemmney atly in

Ni | sson et a 1(2198 ood 58(t : 38- 44, Chr &11 1993)

Tr ansf J8febis 50 %O@PROélr 108t¢°51P“S’€1§§]©"71)“ @e e cougp eﬁé 59; Suzuki
et al. (83 ﬁ&{h@hmﬂﬁ éﬁn%%tste%&ﬁwé@l@y whilea t@ﬁ‘ﬁmall%mpﬁerﬁ@h?t’u%ﬁﬂuor%aﬁht er et
al . (1993) Metabol.” din. Exp. 894: and Wl lukat et al. (1996) Int'l
J. Car che 8minigEaUgBore\WDIRQ imqwﬂyetﬂ@ﬂ@ﬁﬁﬁ@% PUgaiped 6gitinaceoiettiasyl vy,

th t d t hods of . treat dj d bed
nor i n DAPURCTH B OF SR e R AT R A G B G

ext r ac qReHvRa! dn/driterfhinal @bin! Fleﬁ%ni mlmodma%eeoged/ iVeibuMdriuRtieRMRRSI tion
conprising a CR2-FH nol ecul e under conditions that permt the nolecule to

f unct i slevices failribpYing swgiriaerielcasgtiekapvom thgrmet- r et urning the bl ood to the

i ndi vidual. Unit Dosages, Articles of Manufacture, and Kit [0167] Also
provid dosage
R N S A N U L R SR e R
about Ohatemiglﬂabc@:bplameﬁﬂnmmtoﬁmm aﬂnﬁgstemdahmtthéEhnmroua:b@fwﬁrrﬁms@attan about

40 nmg, about 10 or a of the CR2-FH pol ecul e.
In sonme’ faartrreﬁfggofo rq?enﬁﬁrrwragg aye regwﬁnﬁfm B belh FRRLEPR %‘Hﬂgosi tion
conpri %%&u&ilﬁ%dnﬁﬁiétr%org) Qe é@n;%siltlo'ﬁg)on{%n%l gghé)m%lbmgr ofthé cBBpRnent M. 0. 25
Mg-0.3 Ny, 0.3 Ny g, 0. 35 ng-0 . 5 0.5 ng-1.0 ng.
5.0 ng-15 ng, 10 ng 20 mg, 20 ng-50 ng, 50 ng- 80 ny, 80 ng 100 mg, 100

nmg- 150 ngy, 150 ng-200 ng, 200 ng-250 ng37250 ny- 300 ng, 300 ngy-400 ng, or
400 ng-500 ng CR2-FH nol ecul e. I n sone enbodi nents, the unit dosage form
conprises about 0.25 ng CH2-FH nol ecule. In other enbodinents, the unit
dosage form conprises about 10 ng CH2- FH nol ecul e. The term "unit dosage
forn1 refers to a physrcally drscrete unrt surtable as unrtatry dosages for

. I L



[0168] In sone enbodi nents, the conposition (such as TT30) is provided in
water or saline at a concentration of about 1, 2, 3, 4, 5, 6, 7, 8, 9, or
10 nmg/ M .wDQABA)57¥Bs0 provided are articles of manufact ece/usemmpsTi#hg t he
conposi tions described herein in suitable packaging. Suitable packaging for
conposi tions (such as oglht hal m c conpositions) described herein are known

in the aétﬁfnaﬂaﬁaathwey aerethefgmigal sApPEMep |hiditos acrrdpuniseadad avi al s)

vessel s, k\q pottles, jars, flexible packaging (e.g., sealed M/lar or
pl asti %ags nd the Iike. These articles of manufacture may further be

sterilized and/ or seal ed. [0170] The present invention also provides kits

conpri sing conposi TABRETING TOIGOMES EYHSNT xGBIVAKHZD TISSYEC| es of
manuf act ure) descri bed herein and may further corrpri se 53 instructi on(s) on

met hod i ng the conmposi.tiaon, .such as use bed herein. The kits
oscr BRalLsmadSiop SRR b R g ARl e Rerar ot ARt Fbondiia
COMEr Gisglie RRidh W8EheehliANEHIOHMhagedne hucibdrgnelii@im&uiby iysicalichetgithSor fil ters,
needl es, syringes, and package |nserts W th |nstruct|ons for performng any

met hodsotkrs gyl ttns dnjker &%getmmnpewnm%%w 'ietrmglna,rfasmepﬁmhawmqs of the
prese”taséc{a’a‘?fﬁ a%c ﬁ?tfo%' taIEggP glﬁ}{gs egx}e IR d‘ﬁﬁ&ﬂé ttheoﬁf%_?%ﬁg%nﬁ ot

with co | on, ose I'nval ve

al t er nadindsgo paﬁrlmmg/pami’er ﬁh;otﬁteﬂ&sf@ﬁdo)(nplﬂﬁéﬂt@@ﬁﬁﬂwby “Aﬂﬁlﬁﬂlﬂ@.bamm ement
inhibitors [e, g inhjbitors of steps of the corrpl ement pat hway subsequent
to the 3tciajed Vih cemplegient gsgaczatjony ﬁeﬁeﬁéofad?‘élﬁ%ﬂ hE" Gpes fhaéastnreﬁ?nbﬁd $n the

exanpl &g %?l:&%{gleh{éﬁt dc'ﬁVFtFBrLQH sp@s e%%@m%h 'EHetlﬁgL Wl&e gr 2 l:flé &lfﬂﬁ%{t”em S

t her eof . Howev e evident to ose s he art that
var i ouswimndi danga¢mentpatingiydhaciyesdmiyy sdiyee embeditmieetsetho nwal¢dubudr ep@ppe tsi ng

fromthe broader . scope of the invention. [0173 ubllcatlons that are
ci tod HGPLITE b &HGrE By e peeineduiny hR-BFEbt SedeReR Y & PRrstee | nt o
the di 96lsgsukmbb@imdnhe ieaaGeRiNdmoledy bl ftikheYssatigtedich@glenfet AMPLES
component 3 (C3) or one or more fragments of C3, including, but not limited to: C3b, iC3b,
C3d and C3dg. In preferred embodiments, the targeting moiety will bind to complement
component 3 (C3) or one or more fragments of C3, including, but not limited to: C3b, iC3b,
C3d and C3dg. Preferred targeting moieties include, for example, complement receptor 2
(CR2) or fragments thereof that retain the ability to bind to one or more fragments of C3;
monoclonal antibodies to C3, C3b, iC3b, C3d, C3dg, or other fragments of C3. Itis also
possible to use some of the non-regulatory fragments of Factor H that retain the ability to
bind to one or more fragments of C3, including C3b, iC3b and C3d or other fragments of C3.
These fragments potentially include fragments comprising SCR domains 5-8 and SCR
domains 19-20. It should be noted that the term “CR2-targeted” may be used in the present
invention to mean that a molecule will specifically bind to one or more fragments of C3, such
as C3, C3b, iC3b, C3d and C3dg, in a manner analogous to the natural binding of CR2.
Thus, for example, both a fusion protein that comprises either (a) a targeting moiety derived
from CR2 or (b) an antibody to C3d; fused to complement Factor H may be referred to as a
“CR2-targeted Factor H.”

[0119] In some embodiments, the construct is a fusion protein comprising the targeting
moiety and the active moiety. In some embodiments, the targeting moiety and the active
moiety are fused through a peptide linker. In some embodiments, the targeting moiety and the
active moiety are joined by a non-peptide linker. In some embodiments, the targeting moiety
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EXAMPLE 1. Denonstration of Possible Mechani smof Protection of Red Bl ood
Cells fromHenolytic Lysis in Paroxysmal Nocturnal Henogl obi nuria (PNH).
[0174] Thwe 2exizospise uses TT30 (SEQ ID NO 3) and PNH as &oTasanmploss7id
denonstrate a possi bl e nechani sm under which TT30 can protect red bl ood
cells from hermle&gi c lysis. [0175] PNH RBCs |ack the abjlity to control C3
conver tiadesed fathepsisraiys ob thegkiies mekséyretl semesmadiaents AhoPracHae MMy ane
attack il Eunf W kit @ oF iR el dmb ey, ABNERE S rloal AGA e UMRLETERbicyy |

alter nalt?L\{;gg pat &way T}{G*&P)O contcrl%)ﬁf]m%sgyé Fi gur eﬂg%)), spont a%gou tlglgp'o@er
gener atieserted in thephdsdle oEB{cHRA) e hivédty.associ ates with factor B (fB) and
properdin (P) in the presence of factor D (fD) to formthe fluid-phase
initiat] conver.t ase 1ich cl.eaves C3 1o.rel ease C3a and deposit
coval oD PGSR G bl raoe B PAEEe TR St BRSoroiish T PRAAE and P
i n the i@aeRNEBoRfonfIPagaBENRL BSichNE fedt i@ aR N auRthAFBHIch Y i fedveonvert ase.
The CAP anplification | oop generates additional C3b and C3 convertase, and
by addimeicG3HetNy-targiad posion®s @ tarketinesmsighf is desed du i (EEragm epttigsof thes
convertase, cl eaves t | e . 2011/ 1 2010/ 7 Cosa and
depos: teats o iTagr okt LGRS Rt St ARG S8 0C G Cororm

t he MAGernfigsloktidi@ df fhd A¢give mdiddy Itht @estingimdiennglabd i thelghidiandtieact at e
dehydroge,nase.(tLDI-l). [0176] The primary negative regul ator of spontaneous
CAP i niacfixg meisty.ane the liks. t he f| ui d phase, fH bl ocks the association of
C3(H20) wth fB. On the cell surface, fH also disrupts the anplifying C3
conver tg$g11aRdomk RndSSAfinRL R Webille EARpRLQLREIPMISAE LN ds dulyloF twGonVerts
C3b to [i na(;t ?vgml C3n% on tnhé cre}ﬁmgsufrzgacg, evvh\:/gch F{) S%Eseqsue&t I ch’onverted
t o C3dghiey, fiolr, dirvd, @onplep@BAtportame foromy btlfeCRirpet ramdtyt foetiornt, or G3dbibgtigsor | y
characteri z ser proteases. fH al so disrupts the C5 convertase. These fH
et vi S aoBNe DAL (e BRI BN RE RS LS SIS PHAREIAN y ¢ o
the conp} glaen1OM tkRhs & ansiAPBLIABIMen8&t itViRkir8d ahdi3t funstifiRcessary on RBCs.
Most inportantly, on nornmal RBCs (see Figure 21), C3 convertase undergoes
accel erat ed decay due to CD55 (DAF), while MAC formation is disrupted by
CD59 at[0123d logomk seibadingnésp die mrplgenle compiiwes phyve e e GRcharamof hvet ecti ve

rechan g8 SPORLTIARNS, SR TR0, TP BEo IS e b bEet

cannot samietor diffcdf?, BE txample dntesi§ 6f arhidotakd sefudnoes, RBGetsids faader feReEofd. gur e
20), and henolysis results. [0177] One way to protect PNH RBCs from

i ntrav ar henolysis (IVH) is tq prevent formation of the MAC, which can
be acciﬁiﬁ]slﬁéamﬁy?%’%@ﬁnﬁgg thegnplari Eghes DS INOKH) SRETPLIES: fbRSConal
ant i bodyeregHeh @l’ﬁoﬁscwnﬁp]ﬁ}l_é' i EREGr E'fﬂgfn%ntzt%éreoi}, And Qj Svoe&ithbYctifd function

i s unchanged. wever, one cannof prevent all anplifying C3 convertase
functi angieggs t hat PNH RBCs gradual |y becone "coated" with C3 fragnents.
Risitano et al., Blood, 113: 4094- 100 (2009). This |l eads to renoval of

or oo SOk aae S EPAFkelh Mer el DRI bl MEheT0B [ R umut ati ng

C3 fragiemes, InGomk eRboineAes, thel thige@ig hb%gmiﬂ)ifsmigﬂga@itﬁBﬁlt\dsﬁvtafﬂﬁﬁtw\ﬂd I
likely result in increased formation of and C5 convertases on the PNH
RBC surifsgiedingpargncs o Bdinomvidiouis@ measaerof thg-+tRRed of fhaditibpeocess Hyysi s i f

c o B¢ menC . ysis i
ot ool g R e ApERE AR, 4B b BYS gs XU TN SR A ARF b R B

114: 71 Hi200Q parilestandds thdnitid5BpcaAs bvsbed iabinding affinity. Binding affinity, on
http://ash. confex, coml ash/ 2009/ webpr ogr am Paper 19102. html )., [0178] Wt hout
bei ng BBuAGeHYAdhGRFoader measyis Bi{hedioakestiptQracqersd npt oy atiddy-fouf OWer | bi nd

to &3 ThagrRRlcedeBaRidLdcRs (i R RGR ad @oé‘ﬁ@i@ﬂt%?ﬁfe@ol\?ﬁ&éﬁﬁpver’ and

infeh

will prevent %or mati on of the C3 angfICS convertases and , thus
preventing IVH Prevention of henolysis should result in a decrease in

ser um UDEYdYichnds lxtviebasn dewtlapad fordhe awesuremanDand todisatis8 POTNLB2010/ 055745

attributes, such as avidity and affinity. For example, see Lee et al., Molecular Immunology,
47:816-24 (2010); Kaymakcalan et al., Clinical Immunology, 131:308-16 (2009); Konstandin
et al., J Immunol. Methods, 310:67-77 (2006); and Oda et al., Molecular Immunology,

39



hematocrit. In addition, TT30 may to prevent the accunul ation of C3
fragnments associated with EVH (Figure 23). EXAMPLE 2. In Vitro Mdel of
Conpl enrerwvobdirsd Henol ysis of PNH RBCs; Effect of D PC&rmsae100537ps enent
Inhibitors [0179] PNH is a hematol ogi cal disorder characterized by
conplenent (C)-nediated i ntravascul ar hemplysis (I VH) due to a lack of C

i nhi bi tYFk1 2808 crsordielyfthepicednt ivgniehpgy dislyds methess)for agspsrHg,

spont a t i o . I 1af | Vv . %/vg% ]&gﬁ&
uncont ?[ g?P@S%yﬁ%Saﬁaﬁgnlmc? Ctt9 %@32 os?ett ’orﬁl&%@?%%r rg%(ﬂgﬁlNH RBC% ith is not
det ect abbietyi amduntes eng gt cffidets ofj emdrrattiaton of mGRifiemibnCh adavterdbase ;irgatohg due

to lack of CD59, .to formati.on of the nmenbrane attack conplex (MAC) and
lysis. TOEat WHrHpProYeGagstippeharadtgigtichsrd - WATRE AV unan fusion protein of
the present invention. TT30 conprises the i C3b/C3d-binding region of C

r ecept q12613Mchdub8 cEiNf ké@Rat helemBi tesPER IS GBR b RUMLRL Ris drRiets®odhthdf H)
whi ch acts |ike 5 to block CAP C3 convertase formation and activity on

t he surthesanoippRECE. othBaareakremolstias Aesdribedorarein Plike diffsirent tare¢tiheunt r eat ed

and 3 an_. . r e .obt ai ned fromthe sane subjects and from
ABO- mat Che élhaé%??ﬁ%@bgs% ffr%@tlé%lo e?%tta];l'r om PNH subj ects on Ecu were coll ected

imedi ately after Ecu infusion, at an estimated peak concentration of -200

pg/ mL [OR332hd UR2 Feagmeaitsl henol ysis test is a diagnostic nmethod to assess,
invitro, the increased susceptibility of PNH RBCs to | VH upon Conpl enent
activati ter a_brief incubation in acidified serum Ham and D ngle, J.
ain. |[H£€7§tafh,e UES O ST EEIS) CCepY %@‘%)p?r; tHeftsnal erS‘_PgT%‘éS HaiTP S 7t o
chal | engen it frBRIu (04 60L& whRh &ﬁfﬂiﬁurfekgr%ss_ 68 tittdo MR ntsQr ¢ vaaNt
activation due to the lack of CD55 and CD59) in fresl% nor mal hunman ser a,
af t er ithe (R2ripakicta biati iopludingt(d, dotpCédend (Bdgsdadeschhedimidb f i cati on. As

part of ent i.nventi th resent i.nyent.ors devel ope Ham Test
o 1§ AR RERTS ThaliBrgoind e aine B BERe of MO S b BRIk B e Sut e
susceptiybieferdnte SuchMR RBGRChIRs A8 fontbis 8 URREMBRRBhEIfScAnRSI4bd il@lef rOm
term nal - conpl ement activation) and to pre-henolytic conpl enent activation

(as asdwesaHinggntion;asithy tagsting proidty.i Brpdricudylibpistetisd smbodanantst thatsrsCD59- PE]

fl i .ed | i.cal try. th
super natant e u EIP LR Rl P IR R ol BBy S e REREN REBE N Shorrg”
Pangbur@adgBtanst K00 the Pressnt ihtntionds tHeaskgblmg hefty. dathe pradntiheergstal uat i on

of the effects of various C reﬂul ators on henol %sis of PNH RBCs, as well as
on t he hang fouad ted, whils sediilend csHe agaos@rily Brivilased (g ¢amerlement affgsk, the

2011/ 0%%@@&%%%%%@&9& Or38d ééﬁldtgf]s% aebRs ﬁgﬁ@ i%éérér’p@@gn%\’i%n ﬂﬁaﬁﬂemmﬂ to

devel op ring treatment wt e term ment | bitor eculizumab
(Ecu) iabnéiNrdl andirgre the RBEssubthes wahi€8 amfl/ce Xrfaagasmtd, emdbhemothy sffscteEVH) 1 n

t hese j.ects i sitano, et al | ood 2009).; in this nodified Hamtest, C3
oooe, T hBe et el sy eb e BB b ot onely. | The am! emsnt
i nhibitor TT30 (Taligen Therapeutics, Canbridge, MA) was evaluated. TT30 is

a tar gqezB)ipiYhi EdthplehetiFe &P hRS CofeGQIMRI s LDl @RBCDEY j(SEQND ROYI
isolated from CR2 and a conplenent inhibiting noiety isolated from Factor

H. [ 0188H SRSCED Wér-8), dron al 4o Wenenasphraihprigteir onthPKld odipg erafeipdamilynt r eat ed
and on ul i zumab. .Se re obtain om_AB tch heal t hy, i.ndi vi dual s.
T b1 S BET s RSP SR S AR, AR R R T T bt e
Wi th t hacle prodiedTeR?2 is BRpossed on (ata@)B colistagd fdlBcuthindehatitic HEk, svasplagded to
acidify the sera and activate the conplenent cascade. PNH were added (1:20
of a 50WPsaHeRkiiBRYMEE dBmynitydoHpmrnsaeledBigehesy. Soc. Tanbl (9442 39983 C3

he. comeroRent T aiLor PRt B R P R P T o ar e
descr i bead medco@3 protein, but binds its breakdown products, including the C3b, iC3b, and C3d

cleavage fragments, via a binding site located within the first two amino-terminal short

consensus repeats (“SCRs 1-27) of the CR2 protein. Consequently, the SCR1-2 domain of

CR2 discriminates between cleaved (i.e., activated) forms of C3 and intact circulating C3. As

a targeting group, SCRs 1-2 of CR2 are therefore able to discriminate between circulating C3
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[0184] In this nodified Hamtest, delayed |ysis of RBCs was observed that
originated fromuntreated PNH subjects; lysis was partial after |Ih

(50- 709 ,wandiscese al nost conpl ete at 72h. Resul ts wePE€TANRIOASTS as
survival of initial PNH RBCs: after 1, 6, 24 and 72h, survival was -65, 40,
20 and <10% respectively. Henplysis was observed_at the same rate in PNH

RBCs f ra@ﬁht%%? Hagaents gensstag dlﬂ_féleg CRUPRIAME HAFtVRita. V\Hel%la% ity oh CRBdrrat ched

sera. | &gt I b I @B@@ il

unt reazae- PNH su jgjct@ﬁ%‘gg%ﬂh%[g%stﬁ%%c?g@' %%Ch?génﬂtgr P%nﬁan ti ]\g'ependent

i nhi bi t(Em:thnd)ge dtahpBipshan. (ZTBD 4iPSe ritord], nlwrsndlfy &Clmmmcm&@mct 65 pg/ nl)
did not inprove r(F;NH RBC. s i val eve L\t]ﬁ I n cont IiaSt 300nM TT30

resul téHalieﬁ 143065 F%Y%/HIFWHHB}IF’F%HHI“@&H% Srig) SN RBER ICMFSACRRUPH  whi ch was
not sustained (surviving PNH RBCs were -50 and 20% at 6 and 24h). Hi gher
conce nt[Dii29]CER2)Eoﬁ|E§i§§’a1( SARRBM1a6s8#8bn haidDP5 ngié’fie})eattﬁ@ﬂnlt@ #nbwn GOGHRI-EL €

i nhibition of henolysis as |long as at 24h thou?h henol ysi s was evi dent

W t h | cegeansesyeDesdt %IS&R (i@nmw)wgfhgsﬁﬂmmm tyipically Boye agpamegorpd hiphdy at 1,

6, 24 72h S PNH cts on
Ecu we%e uetmfd res1§ &Il%lﬁgl% )Q) rc&gtel%%l twﬁ%lr)ol t on%%ftrylgprs'?llt)1 %H Severagﬁt%hlﬁt reat ed

PNH RBGgutidflydhberved glsaclﬁwunﬁllgzdrdﬂaﬁ'mbeédidde@ SEQ@EtN(gdtrepI’éMtsethé ﬁﬂI— of
conpl errent i nhibitors on C3 activation and deposition on PNH RBCs
Consi stlgrath ipman CRe preleHaAsiAcehayiBgdP SRBCIymting deninaRFEs i 28hpfYEQHP

Pt RcRon, @it i teddplo RO A0S 2% D SHEP M N i SSCRROST L on, o
P g’i“mci*aﬁfﬁmweﬁ“ﬁmﬁ“kﬁmﬁﬁﬁ“ﬁ“”164%“?'55??“” i

P gﬁa?né&mméﬁﬁgédam{n@f%frgqﬁ%tm@éS N%&%ﬂ%ﬁﬁﬁ%‘f dihede te;%n%@rﬁﬁﬁgt i on
and ti rmndiﬁgawqmocate@ WPSERPP @ MEMRYSitSmidd I%@w@aﬁaﬁgxﬁqg@nmfz) 3-100nM

(1000nM = not inprove PNH RBC survival even
cont r asThGSQSORMom& ar@saﬂataeedi ynshant segipsicenefivakiablahérgith thohsefeuaswipedeng PNH

.was not. sust ai ned. urvi ving PNH RBCs were
"0 and® apstagt 0 Bobict S0 R BB R LR SR PO R a5b s00nM equal to
195 pg/pgdpe Fﬁ&éé' hROproRifsOaR @hethé TRt Ryt HePsRE WsicsibéshdreRg as at 24h,
t hough henol ysis was evident with |onger incubation (surviving PNH RBCs
were - Focogpassgplbipgeispgpchitrain vagiations.and 72h, respectively). A nodified Ham
test was conducted to investigate the effect of Cinhibitors on C3

acti vat i

ocal  RAEARECARR B0 iR T on OB S fepllad i THENANAT 97
di d notorr#silthe ligandbndid: depos thei@R2 mtdawwnaaﬁudegmwmmmm&dm&hu-

i ncubat.i on dat a show t hat ulation.o he CAP usi T30 inhibits
hemol ydfaet %?%WP%S‘}C ayihpmgn &%‘s@@ QP% in %ﬁbﬁﬂ@oﬂﬁe O@g’q%mﬁtvﬁgwé?tiﬁ@ﬁ and
depOSI t('s&'ill R G4 Yﬂa Ih@lg: cBINEJnEi% he é’%ﬂ'a@&hﬁﬁ%oﬂﬁ%pof @Raﬂo{%r gﬁ)?&grléalﬂ d as a
primary cause of |dua enofysis and anem a I n PNH subjects receiving
t he teracrtmfafragmﬂm; eﬁ@Rﬂ aGRQlﬁrafgmenwnﬂlprzsmm%Rl]‘-lﬁe@EQfﬁDwNDl@somuv| de the
rationagl e for tential new nlsmf r eat.i n th, |V nd H
hesoo! GG ol DY oFeir it TG LAaEriH Briebhg® EReTeABh (et B i
concl U%b%,erﬁ%ﬁlméﬁ?éj ithd €R2 IFamon@at at 83 ehé bede W&[cﬁhﬁﬁgﬂﬁeﬁﬁ% ek ored (1p
assess in vitro the efficacy of Cinhibitors on PNH Cs. Data fromthis

t est sHbowabihigttobrltodtide)dhe atfibtyaapingstiong3X3Dthe ahility to tiedtsl &ds (Of PNH
RBCs in, viit. un E T | so inhibits .the activation
ana. ceni P Bo RAERRG R (R Tt 1O ¥R s KEAReD AdRacriafEbs K. o

ef fi caay3t @ht EnP et @BEWEN-REMNIESORRIosHfs@f GR®at i ng both | VH and EVH
associated with PNH by targeting and inhibiting the CAP. Materials and

experi m6nt al methods. [0188] Fresh sera was .obtained from ABO rrat ched

donor s.[0EHJR cpegyn BH@@GH%E@F% fefefePpitiop sPEarisesdhs PREMUD[sERigal YyRwashi ng
thrice fyn NGk CRPBEYHS NO:SPYR Llrtfr b ERHRRE "B ¥R Rrri&X P Ot (1:20
and 1:10 tao serum 8 re peclz\?? vg . A 50 % RBC tesuspe sﬂ“on @ﬁ%@ }%e about
5x106 RBSsthteelN-terminal SCR domams of CR2. In certain embodiments, the CR2 portion
comprises the first four N-terminal SCR domains of CR2. In certain embodiments, the CR2
portion comprises (and in some embodiments consists of or consists essentially of) at least
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WO 2011/ 057158PCT/ US2010/ 055745 [0189] The foll owi ng sol uti ons and reagents
were prepared: [0190] MyCl2 (hexahydratate, MN 203) prepare a 100mM

st ocki ng wol2ot/sm582. 03 g in distilled water 10 nlL); prepars2@a08857% wor ki ng
solution (1:3.3 fromstocking solution), to be used 1:20 to serumin final
experinents. [0191] HCl Start from avail abl e 37% sol ution (leh@; prepare a
1M = 1Nh&Brsa v N-enipalhgCR domaims pf CB2. Hickiding fog evqnrle pt lepstapupbthg fastor 0. 2
wor ki n 0 O t e 14s : as% - 1.0 Lum respectively). [0192]
TT30 (%%?6’ ’Eﬁ?gﬁlgig%#Engé%T%gj[t §8+8P%g£ %171 mg/ mL.); prepare two
wor ki ng solutions; 6 [tM (1:20 from stocking solution); 0.6 [tM (1:10 from
wor ki nd0sR [ Eleorgapf Clsesuttheniaghriophd ganeragivoand deposoiodi afig 3bondhe ut i on curve

(180 0300000 BT LB AL 0 Y ol SEEgL g (0 L 1
appr oprdogfpfoxeWant AAPRE the c@hpletidREsascadie. Oh a (Ol Subae! €3b erafl@ly%n%

solution was added in'the appropriate tubes. The appropriate concentration
of i nhitpiinagtiye ¥s3b, paitiewledyl whan Famisied on pAgstatidect conthining tagatasers Pbr 15

m nut eSc'om'i)l?elrnf\:’\r’fri1 %ctgflv%ggg (it.e(?, r%gslt %iogt%isglpe%. @\%Ell{quheTé%%fI:‘n%e %f -Ir;1 %%?arél_\{)%u(&Q\WEl\rrS
complement regulators, substantial levels of iC3b are formed because of the action of serum
factor H and serum factor I. iC3b is subsequently digested to the membrane-bound fragments
C3dg and then C3d by factor I and other proteases and cofactors, but this process is relatively
slow. Thus, the C3 ligands for CR2 are relatively long lived once they are generated and are

present in high concentrations at sites of complement activation.
Antibodies to C3 and C3 Fragments. Antibodies to C3 and C3 Fragments.

[0133] In place of a targeting moiety derived from CR2, the targeting moiety may comprise
antibodies which bind to C3 or C3 fragments such as C3b, iC3b, C3d and C3dg, or an
antigen-binding fragment thereof. Antibodies that bind to C3 and to cleavage fragments C3b
and C3d, are known. For example, see US Patent 6,572,856, Taylor; Tosic et al., J.
Immunological Methods, 120:241-249 (1989); Sokoloff et al., Cancer Immunology and
Immunotherapy, 49:551-562 (2000); Mastellos et al., Molecular Immunology, 40:1213-1221
(2004); Dilillo et al., Molecular Immunology, 43:1010-1019 (2006); Campagne, US
2009/0081211; Etemad-Gilbertson et al., US 2009/0175875; Aguado et al., J. Clin. Invest.,
76:1418-1426 (1985). The disclosure of these documents is hereby incorporated herein by
reference. Such antibodies, and functional fragments thereof, may be useful in the present
invention as the targeting moiety for directing therapeutic fragments to tissue experiencing
activated complement activity, and thus expressing C3 or its fragments. Functional
fragments of antibodies may include, for example, single-chain variable fragments (scFvs)
which preferably comprise of Vi and Vi, domains, optionally joined by a flexible peptide
linker. Such scFvs usually retain the specificity of the parental antibody and bind the target
antigen in a monovalent manner. Conversion of antibodies to scFvs is well known process
(see Nat. Biotechnol. 23:1126 (2005); Biomol Eng. 24:201 (2007); J Immunol Methods.,
168:149 (1994); Arch Virol. 148:497 (2003). ScFvs can be constructed by either de novo
gene synthesis, overlap extension polymerase chain reaction (PCR) or sequential ligation of
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the individual heavy (Vy) and light (V1) chain variable gene segments. Sequential cloning of
the individual Vy and Vi, genes into a vector containing the synthetic linker sequence (e.g.,
(Gly4Ser)s) can be performed as well. The sequence can be either Vy—linker-Vp, or Vi —linker-

Vi

[0134] In particularly preferred embodiments, the targeting moiety may comprise an
antibody which binds to C3d, such as those produced by: (1) hybridoma cell line 3d-9a/25,
deposited on May 26, 2010, and designated as ATCC Patent Deposit PTA-10998; (2)
hybridoma cell line 3d-8b/2, deposited on May 26, 2010, and designated as ATCC Patent
Deposit PTA-10999; (3) hybridoma cell line 3d-29/5/2, deposited on May 26, 2010, and
designated as ATCC Patent Deposit PTA-11000; (4) hybridoma cell line 3d-10/14/1,
deposited on June 2, 2010, and designated as ATCC Patent Deposit PTA-11010; (5)
hybridoma cell line 3d-11/14, deposited on June 2, 2010, and designated as ATCC Patent
Deposit PTA-11011; (6) hybridoma cell line 3d-15A9, deposited on June 2, 2010, and
designated as ATCC Patent Deposit PTA-11012; (7) hybridoma cell line 3d-3/28/4, deposited
on June 9, 2010, and designated as ATCC Patent Deposit PTA-11025; (8) hybridoma cell line
3d-16/3/3, deposited on June 9, 2010, and designated as ATCC Patent Deposit PTA-11026;
and (9) hybridoma cell line 3d-31/A6/9, deposited on June 9, 2010, and designated as ATCC
Patent Deposit PTA-11027. Those antibodies are described in more detail in the US
Provisional Patent Application Serial No. 61/357,499, filed on June 22, 2010, entitled
“Antibodies to the C3d Fragment of Complement Component 3 ,” which is incorporated
herein by reference in its entirety. The complete nucleotide and amino acid sequences of the
monoclonal antibodies produced by those hybridoma cell lines can easily be determined with
standard methods such as, for example, the polymerase chain reaction (PCR) and automated

sequencing.
Conversion of anti-C3d monoclonal antibodies into single-chain variable fragments

[0135] (scFvs). Conversion of antibodies to scFvs is well known process (see Nat.
Biotechnol. 23:1126 (2005); Biomol Eng. 24:201 (2007); J Immunol Methods., 168:149
(1994); Arch Virol. 148:497 (2003). ScFvs can be constructed by either de novo gene
synthesis, overlap extension polymerase chain reaction (PCR) or sequential ligation of the

individual heavy (Vy;) and light (V7)) chain variable gene segments. Sequential cloning of the

individual Vi and VT, genes into a vector containing the synthetic linker sequence (e.g.,
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(GlygSer)3) can be performed as well. The sequence can be either Viy-linker-Vy or V|-
linker-Vy; Engineered anti-C3d-scFvs can be linked to complement inhibitors such as CFIL.
Single chain Fvs of the present invention preferably comprise of Vi and V; domains joined

by flexible peptide linker that prevents the dissociation. AntiC3d monoclonal antibody can be
converted into single-chain variable fragments in an equivalent manner as described above.
The scFvs usually retain the specificity of the parental antibody and bind the target antigen in

a monovalent manner.

[0136] A series of linkers can be used to identify the optimal distance between antiC3d-scFv
and CFI-related targeting moiety, ranging from no linker to linker of 40 amino acids, and the
sequence chosen for the linker can be for example (GlyGlyGlyGlySer)n where n = 0-8. The
construction of the antiC3d-scFv linked to CFl-related moiety can be done by de novo gene
synthesis, overlap PCR, sequential cloning or ligation. The N-terminal moiety of the final

construct can be either CFI-related moiety or antiC3d-scFv.
Factor H and FH Fragments

[0137] Factor H has at least three distinct binding domains for C3b, which are located within
SCRs 1-4; SCRs 5-8, and SCRs 19-20. Each site of Factor H binds to a distinct region within
the C3b protein: N terminal sites bind to native C3b; the second site, located in the middle
region of factor H, binds to the C3c fragment; and the site located within SCR19-20 binds to
the C3d region. Factor H also contains binding sites for heparin, which are located within
SCR 7, SCRs 5-12 and SCRs 19-20 of Factor H and overlap with those of the C3b binding
sites. In some embodiments, the targeting moiety comprises a non-complement regulatory
fragments of Factor H that retain the ability to bind to one or more fragments of C3, including
C3b, iC3b and C3d or other tissue-associated fragments of C3. In some embodiments, the

target moiety comprises SCR domains 5-8 and SCR domains 19-20 of factor H.

[0138] As used herein, the term “complement factor H,” “factor H,” or “FH” refers to
complement factor H, a single polypeptide chain plasma glycoprotein, including homologs
thereof. The protein is composed of 20 conserved short consensus repeat (SCR) domains of
approximately 60 amino acids, arranged in a continuous fashion like a string of beads,
separated by short linker sequences of 2-6 amino acids each. Factor H binds to C3b,
accelerates the decay of the alternative pathway C3-convertase (C3bBb), and acts as a
cofactor for the proteolytic inactivation of C3b. In the presence of factor H, proteolysis by
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factor I results in the cleavage and inactivation of C3b. Factor H has at least three distinct
binding domains for C3b, which are located within SCRs 1-4, SCRs 5-8, and SCRs 19-20.
Each site of factor H binds to a distinct region within the C3b protein: the N-terminal sites
bind to native C3b; the second site, located in the middle region of factor H, binds to the C3c
fragment and the site located within SCR19 and 20 binds to the C3d region. In addition,
factor H also contains binding sites for heparin, which are located within SCR 7, SCRs 5-12,
and SCR 20 of factor H and overlap with those of the C3b binding sites. Structural and
functional analyses have shown that the domains for the complement inhibitory activity of

factor H are located within the first four N-terminal SCR domains.
Antibodies to Inflammatory Neoepitopes.

[0139] In other preferred embodiments, the targeting moiety may comprise an antibody
which binds to an inflammatory neoepitope, such as annexin IV, annexin A2, phospholipids,
such as cardiolipin, and citrulline-modified protein. Suitable antibodies may include, for
example, antibody B4, which binds to annexin IV; antibody C2, which binds to cardiolipin;
and antibody D35, which binds to citrulline-modified protein (See Holers et al., WO
2007/112403; Thurman and Holers, WO 2010/034015); See also, Allison, US Patents
6,962,903; 7,407,475 (Annexin V); 7,635,676; 7,635,678; 7,635,679; 7,635,680; and
7,645,739; proximal tubule targeting moiety, see Quigg et al., US 2005/0265995. As
described above, functional fragments of antibodies such as ScFvs can be used as the
targeting moiety. The complete nucleotide and amino acid sequences of the monoclonal
antibodies produced by those hybridoma cell lines can easily be determined with standard
methods such as, for example, the polymerase chain reaction (PCR) and automated

sequencing.
Other Targeting Moieties.

[0140] The present invention also contemplates that other targeting moieties may be used.
The targeting moiety should ideally bind to one or more of the fragments of C3 that bind to
cells in areas of complement activation. This also includes targeting moieties that bind to one

or more neoepitopes that are expressed on cells in areas of complement activation.
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INHIBITION OF COMPLEMENT ALTERNATIVE PATHWAY

[0141] The compositions described herein in some embodiments comprise an active agent
moiety that significantly or selectively inhibits the complement alternative pathway. By
“significantly inhibiting the complement alternative pathway” it is meant that the active agent
inhibits the complement alternative pathway with a potency or percent inhibition that
measures at least 10%, preferably 20%, 30% or 40%, and more preferably at least about 50%,
60%, 80% or 90% of alternative complement activity in the absence of said active agent
moiety. By “selectively inhibits the complement alternative pathway” it is meant that the
active agent inhibits the complement alternative pathway with a potency or percent inhibition
which measures at least two, three, four, five or ten times greater than that of the classical or
lectin complement pathways. More preferably, the active agent will selectively inhibit the
complement alternative pathway at a potency or percent inhibition of at least one, two or

three orders of magnitude greater than that the classical or lectin complement pathways.

[0142] In preferred embodiments, active agent moiety comprises an inhibitor of the
complement alternative pathway, or a biologically active fragment thereof, selected from the
group consisting of Factor H protein, Ciry, Decay Accelerating Factor (DAF), MCP, CR1, or
biologically active fragments thereof. In some embodiments, the active moiety is an inhibitor
of the amplification loop of the alternative complement pathway and will prevent the
formation and activity of the amplification C3 convertase, as well as the downstream C5
convertase. In some embodiments, the active moiety will be able to inactivate the initiation
C3 convertase once it is formed on the red blood cell surface, and may partially prevent

formation of the initiation C3 convertase in the fluid phase.

[0143] In a particularly preferred embodiment, the active agent moiety comprises Factor H
protein or a biologically active fragment thereof, which retains the ability to inhibit the
complement alternative pathway. Suitable Factor H protein an biologically active fragments
thereof include the first four N-terminal short consensus sequences (SCRs of Factor H, and
are described in US 2008/0221011, Gilkeson et al, the disclosure of which is hereby

specifically incorporated herein by reference.

[0144] Other complement inhibitors, and fragments thereof, which may be useful as the
active agent moiety in the present invention are described, for example, in Tomlinson and

Holers, US 2008/0267980. Suitable complement inhibitors, for example, may include
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complement receptor 1 (CR1); MCP; Criry; or DAF. The disclosure of Tomlinson and Holers
is hereby specifically incorporated herein by reference. Other complement inhibitors, which
may be useful as the active agent moiety include compstatin, see Janssen et al., J. Biol. Chem.
282:29241-7 (2007). In preferred embodiments, the complement inhibitor is an inhibitor of

the amplification loop of the alternative complement pathway.

[0145] In certain embodiments, the active moiety comprises two or more complement
inhibitors, for example, two or more biologically active fragments of factor H as in TT31; or
an active fragment of factor H in combination with an active fragment of complement
receptor 1, MCP; Crry; complement factor I; CDS59 or DAF. In such embodiments, the active
moiety may be provided in multiple forms, for example, when the active moiety comprises a
combination of Factor H and CDS59, the composition may include two or more of the

following: CR2-FH-CD59; CR2-CD59-FH; antiC3d-FH-CDS59 and antiC3d-CDS59-FH.

[0146] As used herein, the term “biologically active” fragment of a complement inhibitor
refers a fragment of the complement inhibitor which retains some or all of the inhibitory
activity of the full-length complement inhibitory protein. For example, “biologically active”
fragments of factor H include, but are not limited to, factor H fragments comprising SCRs 1-
4, SCRs 1-5, SCRs 1-8, SCRs 1-18, SCRs 19-20, or any homolog of a naturally-occurring
factor H or fragment thereof, as described in detail below. In certain embodiments, the
biologically active fragment of factor H has one or more of the following properties: (1)
binding to C-reactive protein (CRP), (2) binding to C3b, (3) binding to heparin, (4) binding to
sialic acid, (5) binding to endothelial cell surfaces, (6) binding to cellular integrin receptor,
(7) binding to pathogens, (8) C3b co-factor activity, (9) C3b decay-acceleration activity, and

(10) inhibiting the alternative complement pathway.

[0147] It is contemplated that variants and modifications of the complement inhibitors
described above may be used as the active agent moiety in certain embodiments of the
present invention. For example, through deletion analysis, it may be possible to identify
smaller fragments of some of the above complement inhibitors, which comprise the minimal
sequence elements required for complement inhibition. In other embodiments, the
complement inhibitors, or the minimal sequence elements thereof required for complement
inhibition, may be modified in order to increase half-life, stability or potency of the active
agent moiety as an inhibitor. For example, the active agent moiety may comprise the
complement inhibitor, or active fragment thereof, tethered to a protein or non-protein scaffold
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which is intended to maintain the active agent moiety in a conformation capable of
complement inhibition, while reducing susceptibility to proteases or otherwise extending the

half-life, stability or potency of the active agent moiety.

[0148] The following description refers to methods and compositions in which the targeted
therapeutic agent is a fusion protein comprising a targeting moiety derived from CR2 and an
active agent derived from FH (CR2-FH fusion protein). This description is non-limiting, and
one skilled in the art will be able to practice the invention with respect to other embodiments
of the invention, including the alternative targeting moieties and alternative active moieties

that are mentioned herein.

[0149] Also contemplated are inhibitors that inhibit the complement alternative pathway
indirectly. For example, in some embodiments, the inhibitor inhibits two or more
complement pathways. In some embodiments, the inhibitor inhibits the lectin complement
pathway (for example, in some embodiments, the inhibitor is an anti-MASP antibody). In
some embodiments, the inhibitor inhibits the classical pathway (for example, in some

embodiments, the inhibitor is CR1). Other complement inhibitors are also contemplated.

[0150] In some embodiments, the targeted construct described herein comprises two or more
complement inhibitors or fragments thereof. These two or more complement inhibitors or
fragments thereof in each construct can be the same or different. The two or more
complement inhibitors or fragments thereof in each construct can inhibit the same or different

complement pathways.
Compositions:

[0151] The compositions described herein can be administered to an individual via any route,
including, but not limited to, intravenous (e.g., by infusion pumps), intraperitoneal,
intraocular, intra-arterial, intrapulmonary, oral, inhalation, intravesicular, intramuscular,
intra-tracheal, subcutaneous, intraocular, intrathecal, transdermal, transpleural, intraarterial,
topical, inhalational (e.g., as mists of sprays), mucosal (such as via nasal mucosa),
subcutaneous, transdermal, gastrointestinal, intraarticular, intracistemal, intraventricular,
rectal (i.e., via suppository), vaginal (i.e., via pessary), intracranial, intraurethral, intrahepatic,
and intratumoral. In some embodiments, the compositions are administered systemically (for
example by intravenous injection). In some embodiments, the compositions are administered

locally (for example by intraarterial or intraocular injection).
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[0153] The optimal effective amount of the compositions can be determined empirically and

will depend on the type and severity of the disease, route of administration, disease
progression and health, mass and body area of the individual. Such determinations are within
the skill of one in the art. The effective amount can also be determined based on in vitro
complement activation assays. Examples of dosages of CR2-FH molecules which can be
used for methods described herein include, but are not limited to, an effective amount within
the dosage range of any of about 0.01 ug/kg to about 300 mg/kg, or within about 0.1 ug/kg to
about 40 mg/kg, or with about 1 ug/kg to about 20 mg/kg, or within about 1 ug/kg to about 10
mg/kg, or within about 0.1 mg/kg to about 100 mg/kg, or within about 0.1 mg/kg to 50 mg/kg
or within about 0.1 mg/kg to about 25 mg/kg, or within about 0.1 mg/kg to about 10 mg/kg.
In some embodiments, the effective amount is about 0.1 mg/kg to about 10 mg/kg. In some
embodiments, the effective amount is about 0.1 mg/kg to about 20 mg/ kg. In some
embodiments, the effective amount is about any one of 0.1, 0.5, 1, 2, 3,4, 5, 6,7, 8,9, 10, 11,
12, 13, 14, 15, 16, 17, 18, 19 or 20 mg/kg. For example, when administered subcutaneously,
the composition may be administered at low microgram ranges, including for example about
0.1 ug/kg or less, about 0.05 ug/kg or less, or 0.01 ug/kg or less. In some embodiments, the
amount of CR2-FH administered to an individual is about 10 ug to about 500 mg per dose,
including for example any of about 10 ug to about 50 ug, about 50 ug to about 100 ug, about
100 ug to about 200 ug, about 200 ug to about 300 ug, about 300 ug to about 500 ug, about
500 ug to about 1 mg, about 1 mg to about 10 mg, about 10 mg to about 50 mg, about 50 mg
to about 100 mg, about 100 mg to about 200 mg, about 200 mg to about 300 mg, about 300
mg to about 400 mg, about 400 mg to about 500 mg, about 500 mg to about 600 mg, about
600 mg to about 700 mg, about 700 mg to about 800 mg, about 800 mg to about 900 mg, or
about 900 mg to about 1000 mg per dose.

[0154] The CR2-FH compositions may be administered in a single daily dose, or the total
daily dose may be administered in divided dosages of two, three, or four times daily. The
compositions can also be administered less frequently than daily, for example, six times a

week, five times a week, four times a week, three times a week, twice a week, once a week,
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using gene therapy may provide the therapeutic agent to a localized target area.
[0158] Methods of gene delivery are known in the art. These methods include, but are not
limited to, direct DNA transfer, see, e.g., Wolff et al. (1990) Science 247: 1465-1468; 2)
Liposome-mediated DNA transfer, see, e.g., Caplen et al. (1995) Nature Med. 3:39-46;
Crystal (1995) Nature Med. 1:15-17; Gao and Huang (1991) Biochem. Biophys. Res. Comm.
179:280-285; 3) Retrovirus-mediated DNA transfer, see, e.g., Kay et al. (1993) Science

262:117-119; Anderson (1992) Science 256:808-813; 4) DNA Virus-mediated DNA transfer.
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Such DNA viruses include adenoviruses (preferably Ad2 or AdS based vectors), herpes
viruses (preferably herpes simplex virus based vectors), and parvoviruses (preferably
"defective" or non-autonomous parvovirus based vectors, more preferably adeno-associated
virus based vectors, most preferably AAV-2 based vectors). See, e.g., Ali etal. (1994) Gene
Therapy 1:367-384; U.S. Pat. No. 4,797,368, incorporated herein by reference, and U.S. Pat.
No. 5,139,941.

[0159] Retroviruses from which the retroviral plasmid vectors hereinabove mentioned may
be derived include, but are not limited to, Moloney Mouse Leukemia Virus, spleen necrosis
virus, retroviruses such as Rotis Sarcoma Virus, Harvey Sarcoma Virus, avian leukosis virus,
gibbon ape leukemia virus, human immunodeficiency virus, adenovirus, Myeloproliferative
Sarcoma Virus, and mammary tumor virus. In one embodiment, the retroviral plasmid vector

is derived from Moloney Mouse Leukemia Virus.

[0160] Adenoviruses have the advantage that they have a broad host range, can infect
quiescent or terminally differentiated cells, such as neurons or hepatocytes, and appear
essentially non-oncogenic. See, e.g., Ali et al. (1994), supra, p. 367. Adenoviruses do not
appear to integrate into the host genome. Because they exist extrachromosomally, the risk of

insertional mutagenesis is greatly reduced. Ali et al. (1994), supra, p. 373.

[0161] Adeno-associated viruses exhibit similar advantages as adenoviral-based vectors.
However, AAVs exhibit site-specific integration on human chromosome 19 (Ali et al. (1994),

supra, p. 377).

[0162] The gene therapy vectors may include one or more promoters. In some embodiments,
the vector has a promoter that drives expression in multiple cell types. In some
embodiments, the vector has a promoter that drives expression in specific cell types (such as
cells of retina or cells in the kidney). Suitable promoters which may be employed include,
but are not limited to, the retroviral LTR; the SV40 promoter; and the human
cytomegalovirus (CVM) promoter described in Miller et al. (1989) Biotechniques 7(9):980-
990, or any other promoter (e.g., cellular promoters such as eukaryotic cellular promoters
including, but not limited to, the histone, pol III, and .beta.-actin promoters). Other viral
promoters which may be employed include, but are not limited to, adenovirus promoters,
thymidine kinase (TK) promoters, and B19 parvovirus promoters. The selection of a suitable

promoter will be apparent to those skilled in the art from the teachings contained herein.
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[0163] The nucleic acid sequence encoding a CR2-FH fusion protein is preferably under the
control of a suitable promoter. Suitable promoters which may be employed include, but are
not limited to, adenoviral promoters, such as the adenoviral major late promoter; or
heterologous promoters, such as the cytomegalovirus (CMV) promoter; the respiratory
syncytial virus (RSV) promoter; inducible promoters, such as the MMT promoter, the
metallothionein promoter; heat shock promoters; the albumin promoter; the ApoAl promoter;
human globin promoters; viral thymidine kinase promoters, such as the Herpes Simplex
thymidine kinase promoter; retroviral LTRs (including the modified retroviral LTRs

hereinabove described); the .beta.-actin promoter; and human growth hormone promoter.

[0164] Retroviral plasmid vectors can be employed to transduce packaging cell lines to form
producer cell lines. Examples of packaging cells which maybe transfected are described in
Miller (1990) Human Gene Therapy 1:5-14. The vectors may transduce the packaging cells
through any means known in the art. Such means include, but are not limited to,
electroporation, the use of liposomes, and CaPOy precipitation. In one alternative, the
retroviral plasmid vector may be encapsulated into a liposome, or coupled to a lipid, and then
administered to a host. The producer cell line generates infectious retroviral vector particles
which include the nucleic acid sequence(s) encoding the polypeptides. Such retroviral vector
particles then may be employed, to transduce eukaryotic cells, either in vitro or in vivo. The
transduced eukaryotic cells will express the nucleic acid sequence(s) encoding the
polypeptide. Eukaryotic cells which may be transduced include, but are not limited to,
embryonic stem cells, embryonic carcinoma cells, as well as hematopoietic stem cells,
hepatocytes, fibroblasts, myoblasts, keratinocytes, endothelial cells, and bronchial epithelial

cells.

[0165] In some embodiments, the complement activation is inhibited by contacting a body
fluid with a composition comprising a CR2-FH molecule ex vivo under conditions that
permit the CR2-FH molecule to function to inhibit complement activation. Suitable body
fluids include those that can be returned to the individual, such as blood, plasma, or lymph.
Affinity adsorption apheresis is described generally in Nilsson et al. (1988) Blood 58(1):38-
44; Christie et al. (1993) Transfusion 33:234-242; Richter et al. (1997) ASAIO J. 43(1):53-
59; Suzuki et al. (1994) Autoimmunity 19: 105-112; U.S. Pat. No. 5,733,254; Richter et al.
(1993) Metabol. Clin. Exp. 42:888-894; and Wallukat et al. (1996) Int'l J. Card. 54:1910195.
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illustrated in Figure 32. [0203] In addition, when C3frag+ PNH RBCs from
PNH pat i emo=0omserssl i zumab were utilized, TT30 did not aCiras2éwnsites C3frag
accunul ation and TT30 could be denonstrated to be bound to the surface of
these protected PNH RBCs. These results suggest. that nodul ati on of the CAP
wi th TH9b00lAGesrdingly £ tbe ﬂrl‘ﬁ?étl‘?fhlélﬁluﬂﬁ%‘inﬁﬁhpfiﬁ)ﬁfg §Fatios off PhMEEibAsirab at

pr eventd&&ﬂ%@%}eﬁinsanQBdiBMﬂaﬁ?;%)ris 133k theiRbividaPEMbbd m&a@t al so

inhibits t activation a eposi tion-on surviving PNH RB is thus
hypot hdse.zedsidhadie liddg or ex vivo) evithenmnywissioofcoRBGsing ndfRPNH meltcidatisdeon

ecul i zumag. despite the presence of protective concentrations of eculizumab
may be GPBFEPBY bpqrﬂ’étrtg‘gg’@ Cgf‘?st{% g‘b‘%CiUBP 119 ¢ lﬁleQ%@?@elafacwtwag@dRBcS. An

al ter n%guyﬁn%ﬂﬁlmgoqgemdgmuape that, in addition to being coated with
C3frag, the PNH RBCs becone coated by C3 and C5 convertases and that sone

smal | amount of C5 is released by eculizumab and cl eaved by the C5
conver tldzieDosageadimigles of MagufasturmrnéKitand | ysis. EXAMPLE 3: Bi ol ogi cal
Mechani sm of Residual Anemia in PNH Subjects Treated with Anti-05

Anti b quféﬂ Also provided are unit dosage forms of CR2-FH molecule compositions, each dosage
containing from about 0.01 mg to about 50 mg, including for example any of about 0.1 mg to
about 50 mg, about 1 mg to about 50 mg, about 5 mg to about 40 mg, about 10 mg to about
20 mg, or about 15 mg of the CR2-FH molecule. In some embodiments, the unit dosage
forms of CR2-FH molecule composition comprises about any of 0.01 mg-0.1 mg, 0.1 mg-0.2
mg, 0.2 mg-0.25 mg, 0.25 mg-0.3 mg, 0.3 mg-0.35 mg, 0.35 mg-0.4 mg, 0.4 mg-0.5 mg, 0.5
mg-1.0 mg, 5.0 mg-15 mg, 10 mg-20 mg, 20 mg-50 mg, 50 mg-80 mg, 80 mg-100 mg, 100
mg-150 mg, 150 mg-200 mg, 200 mg-250 mg, 250 mg-300 mg, 300 mg-400 mg, or 400 mg-
500 mg CR2-FH molecule. In some embodiments, the unit dosage form comprises about 0.25
mg CH2-FH molecule. In other embodiments, the unit dosage form comprises about 10 mg
CH2-FH molecule. The term "unit dosage form" refers to a physically discrete unit suitable
as unitatry dosages for an individual, each unit containing a predetermined quantity of active
material calculated to produce the desired therapeutic effect, in association with a suitable
pharmaceutical carrier, diluent, or excipient. These unit dosage forms can be stored in a
suitable packaging in single or multiple unit dosages and may also be further sterilized and

sealed.

[0168] In some embodiments, the composition (such as TT30) is provided in water or saline

at a concentration of about 1, 2, 3,4, 5,6, 7, 8,9, or 10 mg/ml.

[0169] Also provided are articles of manufacture comprising the compositions described
herein in suitable packaging. Suitable packaging for compositions (such as ophthalmic
compositions) described herein are known in the art, and include, for example, vials (such as
sealed vials), vessels, ampules, bottles, jars, flexible packaging (e.g., sealed Mylar or plastic

bags), and the like. These articles of manufacture may further be sterilized and/or sealed.

[0170] The present invention also provides kits comprising compositions (or unit dosages

forms and/or articles of manufacture) described herein and may further comprise
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[ 0204] The foll ow ng experinment was conducted to investigate the biol ogical
mechani snms underlying residual anema in some PNH subjects on eculizunmab,

| ooki ng fwo 2011p8388bl e rol e of the early steps of the cecpluSeenisiascade.
The results have been published in Risitano et al., Blood, 113:4094-4100
(2009),. the disclosure of which is hereby incorporated herein by reference.
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controls; and 5 subjects with cold agglutinin disease (CAD) were exam ned

as posifpivg m%h@oﬁtioﬁé)@%ﬂorﬁlaﬁmm th@%rgﬁakﬁlvgnti&ﬁ&@h%ﬁl%r afe red bl ood
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shown i.n Bl GURE 4. - whil e untreated subject. i d not i-hi f r agnment
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showed dohpiendifiiiBigesn fi.¢. yinWiblitors FSRS bf the cohippldnaint pithwag eutskqueattortd bl ood
cells within the PNH popul ation. As shown in FI GURE 2A, C3 fragnment binding
appear SCHVHEW Me’ds after starting anti-05 antibody treatment and remains

| argely stable over a long termperiod of two years. TABLE 2 C3 BI NDI NG ON

RBCs | NoPpdj ir'dr)fetcominddN petihibatbn £alfih B akplRBEbw Y if-SHidh s T&T)  Subj ect

Pre- Tr eat nent
described with specific embodiments thereof. However, it will be evident to those skilled in

the art that various modifications and changes may be made thereto without departing from

the broader scope of the invention.

[0173] All publications that are cited herein are hereby specifically incorporated herein by

reference into the disclosure for the teachings for which they are cited.
EXAMPLES

EXAMPLE 1. Demonstration of Possible Mechanism of Protection of Red Blood Cells from
Hemolytic Lysis in Paroxysmal Nocturnal Hemoglobinuria (PNH).

[0174] This example uses TT30 (SEQ ID NO:3) and PNH as an example to demonstrate a

possible mechanism under which TT30 can protect red blood cells from hemolytic lysis.

[0175] PNH RBCs lack the ability to control C3 convertase via CDS55 and C5 convertase-
mediated formation of the membrane attack complex (MAC) via CD59. In the absence of
local complement alternative pathway (CAP) control (see Figure 20), spontaneous tickover
generates fluid-phase C3(H,O) that associates with factor B (fB) and properdin (P) in the
presence of factor D (fD) to form the fluid-phase initiation C3 convertase, which cleaves C3
to release C3a and deposit covalently-bound C3b on the RBC surface. Association of C3b
with fB and P in the presence of fD generates the surface-bound amplifying C3 convertase.
The CAP amplification loop generates additional C3b and C3 convertase, and by adding C3b

to C3 convertase, forms surface-bound C5 convertase. C5 convertase cleaves C5 to release
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C5a and deposit C5b, leading to rapid addition of C6, C7, C8 and poly-C9 to form the MAC,
resulting in lysis and release of hemoglobin (Hgb) and lactate dehydrogenase (LDH).

[0176] The primary negative regulator of spontaneous CAP initiation is fH. In the fluid
phase, fH blocks the association of C3(H,O) with fB. On the cell surface, fH also disrupts
the amplifying C3 convertase and, in association with the protease Factor I (fI), converts C3b
to inactive 1C3b on the cell surface, which is subsequently converted to C3dg by I and
complement receptor 1 (CR1), and then to C3d by poorly characterized serum proteases. fH
also disrupts the C5 convertase. These fH activities occur on normal and PNH RBCs, but
contribute only partially to the complete control of complement activation that is necessary
on RBCs. Most importantly, on normal RBCs (see Figure 21), C3 convertase undergoes
accelerated decay due to CD55 (DAF), while MAC formation is disrupted by CD359 at the C9
binding steps. Thus, in the presence of normal protective mechanisms, spontaneous CAP
activation is held in check. While fH activity is not compromised in PNH, in the absence of
CDS55 and CDS59 function, fH cannot control CAP activation sufficiently on the RBC surface

(see Figure 20), and hemolysis results.

[0177] One way to protect PNH RBCs from intravascular hemolysis (IVH) is to prevent
formation of the MAC, which can be accomplished by blocking C5 participation with an anti-
C5 monoclonal antibody, such as eculizumab (see Figure 22). In this setting, fH function is
unchanged. However, fH alone cannot prevent all amplifying C3 convertase function, so that
PNH RBCs gradually become “coated” with C3 fragments. Risitano et al., Blood, 113: 4094-
100 (2009). This leads to removal of these C3 fragment-coated PNH RBCs within the liver
and the spleen, a process known as extravascular hemolysis (EVH). In addition to
accumulating C3 fragments, continuous activity of the amplifying C3 convertase will likely
result in increased formation of C3 and C5 convertases on the PNH RBC surface. This
condition would render PNH RBCs vulnerable to lysis if unblocked C5 were to become
available, and may explain why eculizumab is not able to prevent hemolysis of PNH RBCs in
vitro. Risitano et al., Blood, 114:71 (2009; Abstract No. 158; Accessed at:
http://ash.confex.com/ash/2009/webprogram/Paper19102.html).

[0178] Without being bound by theory, it is hypothesized that TT30 (targeted fH) will bind
to C3 fragments deposited on the RBC surface via spontaneous tickover, and will prevent
formation of the C3 and C5 convertases and the MAC, thus preventing IVH. Prevention of
hemolysis should result in a decrease in serum LDH concentrations and an increase in
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hematocrit. In addition, TT30 may to prevent the accumulation of C3 fragments associated

with EVH (Figure 23).

EXAMPLE 2. In Vitro Model of Complement-Mediated Hemolysis of PNH RBCs; Effect of

Different Complement Inhibitors

[0179] PNH is a hematological disorder characterized by complement (C)-mediated
intravascular hemolysis (IVH) due to a lack of C inhibitors CD55 and CDS59 on affected red
blood cells (RBCs). Normal, spontaneous activation of the complement alternative pathway,
when uncontrolled by CD55, may lead to deposition of C3 on PNH RBCs which is not
detectable in untreated PNH, generation of C3 and C5 convertases and, due to lack of CD59,

to formation of the membrane attack complex (MAC) and lysis.

[0180] TT30 is a 65 kDa recombinant chimeric human fusion protein of the present
invention. TT30 comprises the iC3b/C3d-binding region of C receptor 2 and the functional
domains of the CAP regulator factor H (fH), which acts like CD55 to block CAP C3
convertase formation and activity on the surface of RBCs. RBCs were obtained from 5 PNH
subjects (2 untreated and 3 on Ecu). Sera were obtained from the same subjects and from
ABO-matched healthy subjects. Sera from PNH subjects on Ecu were collected immediately

after Ecu infusion, at an estimated peak concentration of ~200 ug/mL.

[0181] The Ham acid hemolysis test is a diagnostic method to assess, in vitro, the increased
susceptibility of PNH RBCs to IVH upon Complement activation after a brief incubation in
acidified serum. Ham and Dingle, J. Clin. Invest., 18:657 (1939). The main principle of the
Ham Test is to challenge PNH RBCs (which are, by definition, sensitive to complement
activation due to the lack of CDS55 and CD359) in fresh normal human sera, after in vitro
activation of the complement cascade by acidification. As part of the present invention, the
present inventors developed a Ham Test modified to delay hemolysis and allow serial
evaluations to assess the susceptibility of PNH RBCs to the subsequent hemolysis (resulting
from terminal-complement activation) and to pre-hemolytic complement activation (as
assessed by initial C3 deposition in double color [C3-FITC vs CD59-PE] flow cytometry).
Hemolysis was measured by classical spectrometry of the supernatant and also quantified by
flow cytometry of RBCs (Ferreira and Pangburn, Blood 2007). Thus, the modified Ham Test
allowed the evaluation of the effects of various C regulators on hemolysis of PNH RBCs, as

well as on the initial C3 activation and deposition through the CAP.
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[0182] C3-bound RBCs have been shown to develop during treatment with the terminal
complement inhibitor eculizumab (Ecu) in PNH and are a possible cause of extravascular
hemolysis (EVH) in these subjects (Risitano et al, Blood 2009); in this modified Ham test, C3
deposition was quantified by double color flow cytometry. The complement inhibitor TT30
(Taligen Therapeutics, Cambridge, MA) was evaluated. TT30 is a targeted inhibitor of C3
convertase, comprising a targeting moiety isolated from CR2 and a complement inhibiting

moiety isolated from Factor H.

[0183] RBCs were obtained were obtained from PNH subjects both untreated and on
eculizumab. Sera were obtained from ABO-matched healthy individuals. In brief, fresh
normal sera were supplemented with MgCl, and pre-incubated with the complement inhibitor
(TT30). After 15 minutes, HCI was added to acidify the sera and activate the complement
cascade. PNH were added (1:20 of a 50% suspension) to sera, and incubated at 37° C.
Hemolysis and C3 deposition were measured at different intervals, to assess the effect of the

complement inhibitor. Details of materials and experimental methods are described below.

[0184] In this modified Ham test, delayed lysis of RBCs was observed that originated from
untreated PNH subjects; lysis was partial after 1h (50-70%), and became almost complete at
72h. Results were expressed as survival of initial PNH RBCs: after 1, 6, 24 and 72h, survival
was ~65, 40, 20 and <10%, respectively. Hemolysis was observed at the same rate in PNH
RBC:s from subjects receiving Ecu, when they were incubated with ABO-matched sera. TT30
was able to significantly inhibit hemolysis of RBCs from untreated PNH subjects. TT30
demonstrated concentration and time dependent inhibition of hemolysis. TT30
concentrations of 3-100nM (1000nM = 65 ug/ml) did not improve PNH RBC survival even at
1h. In contrast, 300nM TT30 resulted in temporary inhibition (surviving PNH RBCs ~70%)
at 1h, which was not sustained (surviving PNH RBCs were ~50 and 20% at 6 and 24h).
Higher concentration of TT30 (3000nM, equal to 195 pg/mL) resulted in complete inhibition
of hemolysis as long as at 24h, though hemolysis was evident with longer incubation

(surviving PNH RBCs were ~90, 90, 90 and 50% at 1, 6, 24 and 72h, respectively).

[0185] When washed RBCs from PNH subjects on Ecu were utilized, TT30 resulted in

inhibition of hemolysis as on untreated PNH RBCs. Finally, the modified Ham test to

investigate the effect of complement inhibitors on C3 activation and deposition on PNH

RBCs. Consistent with the mechanism of local RBC surface inhibition of C3 convertase

activity, TT30 exposition did not result in any C3 deposition on PNH RBCs, throughout a
57



[0207] For the purpose of the study, hematol ogical inprovenent in subjects
havi ng taken Eculizamab was cl assified according to the categories listed
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NUVBER Opti mal Responders Transfusion i ndependence, Hb stably

120h incubation. In addition, when PNH RBCs from PNH subjects on Ecu were utilized,
TT30 did not allow further C3 binding on PNH RBCs, even if pre-existing C3+ RBCs

remained unchanged.

[0186] In this model, TT30 demonstrated concentration and time dependent inhibition of
hemolysis. TT30 concentrations of 3-100nM (1000nM = 65 pg/ml) did not improve PNH
RBC survival even at 1h. In contrast, 300nM TT30 resulted in an substantial inhibition
(surviving PNH RBCs ~70%) at 1h, which was not sustained longer (surviving PNH RBCs
were ~50 and 20% at 6 and 24h). Higher concentrations of TT30 (3000nM, equal to 195
ug/mL) resulted in complete inhibition of hemolysis as long as at 24h, though hemolysis was
evident with longer incubation (surviving PNH RBCs were ~90, 90, 90 and 50% at 1, 6, 24
and 72h, respectively). A modified Ham test was conducted to investigate the effect of C
inhibitors on C3 activation and deposition on PNH RBCs. Consistent with the mechanism of
local RBC surface inhibition of C3 convertase activity, exposure to TT30 did not result in any
C3 deposition on PNH RBCs, throughout a 120h incubation. QOur data show that modulation
of the CAP using TT30 inhibits hemolysis of PNH RBCs in vitro. TT30 also inhibits the C3
activation and deposition on surviving PNH RBCs, which has been recently described as a
primary cause of residual hemolysis and anemia in PNH subjects receiving the terminal
complement inhibitor eculizumab. These findings provide the rationale for a potential new
mechanism for treating both IVH and EVH associated with PNH by targeting and inhibiting
the CAP.

[0187] In conclusion, the “modified Ham test” described herein was developed to assess in
vitro the efficacy of C inhibitors on PNH RBCs. Data from this test show that modulation of
the CAP using TT30 inhibit hemolysis of PNH RBCs in vitro. However, unlike Ecu, TT30
also inhibits the C3 activation and deposition on surviving PNH RBCs. These findings
provide evidence of efficacy for a potential new mechanism for treating both IVH and EVH

associated with PNH by targeting and inhibiting the CAP.
Materials and experimental methods.

[0188] Fresh sera was obtained from ABO-matched donors. Fresh red blood cells were
prepared from PNH subjects, by washing thrice by NaCl 0.9%; use a 50% or 25%
resuspension for experiments (1:20 and 1:10 to serum, respectively). A 50 % RBC

resuspension should be about 5x10° RBCs/uL.

58



>11 N =15 (37% Maj or
= 18 (44%
WO 2011/057158

Responders Transfusion i ndependence, Hb stably >8 N

PCT/US2010/055745

[0189] The following solutions and reagents were prepared:

[0190] MgCl, (hexahydratate, MW 203) prepare a 100mM stocking solution (2.03 g in
distilled water 10 mL); prepare a 30mM working solution (1:3.3 from stocking solution), to

be used 1:20 to serum in final experiments.

[0191] HCI Start from available 37% solution (=12M); prepare a 1M = 1N solution (8.1 mL
in 100 mL of distilled water); prepare 0.4 or 0.2 working solution (to be used 1:20 and 1:10 to

serum, respectively).

[0192] TT30 (MW 65 kDa) - Start from 118 uM solution (7.71 mg/mL); prepare two
working solutions; 6 pM (1:20 from stocking solution); 0.6 uM (1:10 from working solution

A). Use the appropriate amount according to dilution curve (final range 3-3000nM).

[0193] Preparations were made according to TABLE 1. 500 pL (10 parts; 1 part equal to 50
uL) of serum (or water, as appropriate) was added to all tubes. 25 pL (0.5 parts) of 30 mM
MgCl solution was added in the appropriate tubes. The appropriate concentration of
inhibitor, as indicated in TABLE 1, was added and incubated for 15 minutes. HCl was added

to acidify the serum.

TABLE 1
TUBES AND CONTENTS
CONDITIONS INHIBITOR
1 Water PNH RBCs
2 NaCl 0.9% PNH RBCs
3 Serum PNH RBCs | MgCl
4 Acidified Serum | PNH RBCs | MgCl
5 Acidified Serum | PNH RBCs | MgCl | TT30 3000 nM (15 pL of 120 uM)
6 Acidified Serum | PNH RBCs | MgCl | TT30 1000 nM (5 pL of 120 uM)
7 Acidified Serum | PNH RBCs | MgCl | TT30 300 nM (30 pL of 6 uM)
8 Acidified Serum | PNH RBCs | MgCl | TT30 100 nM (10 pL of 6 uM)
9 Acidified Serum | PNH RBCs | MgCl | TT30 30 nM (30 pL of 0.6 uM)
10 | Acidified Serum | PNH RBCs | MgCl | TT30 10 nM (10 puL of 0.6 uM)
11 | Acidified Serum | PNH RBCs | MgCl | TT30 3 nM (3 pL of 0.6 uM)

[0194] 50 uL (1 part) of 0.2 M HCI were added to each tube. RBC resuspension was added
to all tubes, as 25 pL (0.5 parts) of 50% RBC suspension, about 5x10%uL; 25uL. of 50% RBC

suspension for each tube) was used. The tubes were incubated at 37°C (for at least 72 h).
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Check for hemolysis and C3 coating (at 1h, 6h, 24h and 72h): RBC pellet by CD59/C3 flow

cytometry staining.

[0195] 1 uL of RBC pellet (about 10’ RBCs) was diluted 1:1000; 50uL of a 10*/uL* RBC

resuspension in NaCl was incubated with 1 uL. of the anti-C3 polyclonal antibody and 5 uL. of

the anti-CD59 monoclonal antibody. Samples were incubated 1h at room temperature; and
analyzed by flow cytometry after addition of 250-500 uL. of NaCl, without additional
washing (Risitano et al, Blood 113:4094-4100 (2009)).

[0196] Survival of PNH RBCs was calculated as follows: (Ferreira and Pangburn, Blood,
110:2190-2192 (2007)): % survival = (% PNH post/% N post) x (% N pre/% PNH pre)

[0197] Lysis of PNH RBCs was calculated as follows: % lysis = 100 — (% survival).

[0198] EXAMPLE 2A: In Vitro Model of Complement-Mediated Hemolysis of PNH RBCs;

Effect of Different Complement Inhibitors

[0199] An in vitro model was developed to allow evaluation of the comparative efficacy of
TT30 and eculizumab. This in vitro model is a modified Ham test, in which PNH RBCs are
exposed to ABO-matched acidified normal serum (ANS), which results in spontaneous CAP
activation (Pascariello et al., Furopean Hematologic Association (EHA), Barcelona, June 10-
13, (2010)). When PNH RBCs from untreated patients were incubated with ANS for

24 hours, 74+£16% of the PNH RBCs were lysed, with RBC ghosts staining for the presence
of C3 fragments (C3frag). In contrast, incubation with 1 or 3 pM (65 or 195 pg/ml) TT30
resulted in hemolysis of only 14+26% or 5+7% of the PNH RBCs and surviving PNH RBCs
were C3frag-negative on their surface. Equimolar concentrations of human fH produced
much less inhibition of hemolysis (about 50% lysis), supporting the notion that TT30 is cell-
targeted. The targeted fH supplementation by TT30 was confirmed by demonstration of
bound TT30 on PNH RBC surface, using an anti-fH mAb by flow cytometry. Thus, TT30
prevented hemolysis representative of that observed with IVH, as well as C3frag

accumulation as occurs with EVH in eculizumab-treated PNH patients.

[0200] The efficacy of TT30 has been directly compared to that of eculizumab in this model
(Risitano et al., Biologics: Targets & Therapy, 2: 205-22 (2008), Risitano et al., Blood, 113:
4094-100 (2009)). PNH RBCs were obtained from 5 PNH patients (2 untreated and 3 on

eculizumab); sera were obtained from the same patients and from ABO-matched healthy
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subjects. Sera from PNH patients on eculizumab were collected immediately after

eculizumab infusion, at an estimated peak concentration of ~200 pg/mL. TT30 was spiked

into serum to final concentrations ranging from 0.195 to 195 pg/mL (0.003 to 3 uM). PNH

RBCs were incubated in sera, with or without eculizumab or TT30, and evaluated at various

timepoints.

[0201] After 1 hour, up to ~70% of PNH RBCs were lysed by ABO-matched serum.
Eculizumab significantly reduced hemolysis (to only ~25% at 1 hour), but could not provide
complete protection and was associated with the progressive accumulation of C3frag+ PNH
RBC:s (Figure 31). In PNH patients, the recommended minimum plasma eculizumab
concentration to be maintained for prevention of hemolysis is 35 pg/mL (Risitano et al.,
Biologics: Targets & Therapy, 2: 205-22 (2008)). Therefore, this in vitro hemolysis assay

may overestimate the effective concentrations for prevention of hemolysis in PNH.

[0202] TT30 prevented hemolysis of PNH RBCs in a concentration-dependent manner.
Complete (~100%) inhibition of hemolysis was achieved at 65 pg/mL. At 195 pg/mL, TT30
completely prevented C3 fragment accumulation and hemolysis through 24 hours (Figure
31). The effect of TT30 on PNH RBC survival across a range of concentrations was
evaluated at each timepoint (Figure 32) and 1C;( and ICy, values were calculated (Table 1A).
After incubation for 1 hour, the IC;¢ and ICq values for inhibition of CAP-mediated

hemolysis of PNH RBCs were 4.3 and 87.9 pg/mL, respectively.
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[ 0209] Supported by the data in this application, including in vivo RBC
survival, the inventors theorized that this henpolysis in subjects treated
wi th antiwQoamsrisedy is the result of C3-nedi ated extr &acagisad1@nsivesol ysi s
(EVH). This C3 binding is restricted to C59 negative red blood cells. The
C3 binding is largely due to C3 convertase activation, an early phase of
the conpl enent cascade, which is ndA Bl Edt ed by anti-05 anti body and
remains uncontrolled given the lack of CD55 on PNH cells. The extent of C3
bi ndi ng j, ghﬂ'ié ﬂuéyﬁirepf:ﬁ) ﬁﬁﬁbnﬁﬁﬂ'a@@&ﬁnﬁéﬁnﬁ@%ﬁéﬁioi N8 Chsg
response an corre ates wth nmeasures of ongoing henol ysis, such as
reticul ocyte count. Sone lpECamgwinVctred{J}mdysssNSsdry a high percentage of
C3-coated RBCs showed decreased RBC half-life by in vivo 51-Cr survival

study, wth excess counts—on—spteen andt+iver{62161—The—presence of

C3- medi at ed resi dual eﬁi‘f“évascul ar gé’ggl ysis is @I stent with the
observation of persi ) ) njugated bilirubin

in nost PNH subjects on leculizumab ¢&ith nornmal L3H). Low | evel

extravascul ar henol ysi s 3ray be the sale rather thas the exception in PNH
subjects treated with anfi-05 antibgdy. It is notzglear whether this is
activated by anti-05 an% body, or if |t exi st ed pgsl or to treatment.
However, prior to t ical and difficult
to detect in the abdEnew I6p vewss By F@éaséngd?‘ﬁélu?t@%@r@“w%? such novel
mechani sm of di sease has variabl e clinical consequences in different

subj ect[ﬁzw]dnradﬂitibu,l WwiyenuNgtesgst RIVH R B raun PN et on evudietimathwest | gat i on.

0211] Th f C3 d d i ith th
bsol utved Idapeky e Alsurr P R p gl BN A 0 e DEAHPRRIS GBI enrent
i nhi bi tlﬁrbouﬁéi %’é surfhdel dt %ﬁé’s n%ﬁe&é@ﬁﬁrﬁﬁéﬁt Tie %su@s%fggg'tﬁ‘eg i RBCs

w th measures of ongoi ng lysis, such as ARC, but n LDH. This
correl atf |tthA§ vitn§T30 Esnnomneffnctimmuymhthme@l of @hwith eheliZgBwbbi pativergingel at es

to contlnu Iar hepol s.tre dWI term nal
ot s Sk R o5 Pl S PRI 0 AL 515 b

subj ectapdwep&sitdiieh felvil e BN RB@. 10fs th@thyotRsizeéLihhstht fn { i@ h%ﬁio%@ﬁ‘s @nd
liver duri ng treatment with anti-05 anti body. As exenplified in Fl GURE 8,

i ncr eadtBCepmAPWE patierits preacuizamab dedpits thaprpgsnie sﬁopre@ntlm@nlcwéqﬁomgf
detected i.n all th ubj ects studi ed. 1 cts w th PNH
wer e theenh%urnrtlaazg)t%1 er%ﬁ?/cg!roflncreas 8ssussce%tfb1{W§8ﬂsm %o en erf’ﬁn]%il or of C3

conver tagatiis e;@fﬂzﬁﬁhﬂsﬁ héfechel thatFinGdREEDNn 90 béiiheedted Gith mﬁagB@eWHR\Bajs
increased with TT30 treatnent in a dose dependent fashion. It was found

that TT300Be Forigl hy CARNS OsanretnseyaidshysoprimrBasquat it distriéascddyum  The
pr ot ect ng on PNH
RBCs tacggz rorra1ﬁll g& ‘]‘%%?? v]\ﬁ% ﬁ&g‘%ge%r%g 6?%3%8@5@%@8%@%&%%‘%1 géwell as PNH
RBCs taken from subjects who had been previously treated with the term nal
conpl erE@ﬁAMBﬂE Bi Borlogical Mathamim df RegidhalFAgumie sn BEE $ubgeeghTikteid Withst r at e

t he res/gmws; {Ljhhﬁ nodi fied Hamtest, in which red blood cells from

subj ect 3 H4tPOfist been previously treated (Figure 17 and Figure 18), and
froma subject who had previously been treated with the term nal conpl enent
i nhi bi t[gpo4ACcrtel rEHERMg(Rp&titheént Ik col@ictdibaeRdtidle Bfeitiblbiiesl H&huRkANd
subjected to various treatnents over a 24 hour period, |ncI udi ng (a)

Aci di f ivndedpng msqdaz@Sanemla noiﬂm%mﬂtsubﬁaqs opegwlizvitb; lopksing facapassi lhm
TT30. A%tﬁ; ear step%%?t tler}ﬁesn? ca cgéilereﬁi r%y 1}\{|sI VI nﬁee(ﬁg g?h |t Iﬁl’%lscig %t wer €
seen in su een pre Feated Wt die wever, subj ects

who hadﬂnmodaeem mgaaztm(mo@m t(h@uisbmmfab)fmﬁbm%empmbjotpo@aecpﬁa*emlb»ye RBCs.
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reference.

[0205] A total of 56 PNH subjects were examined. Of these, 41 had previously received

eculizumab treatment; and 15 did not receive eculizumab treatment. All subjects receiving

eculizamab were treated according to a standard procedure: (900 mg every 14+2 days, after a

loading phase of 600 mg every 7+1 days for 4 doses). Thirteen subjects were analyzed before
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EXAMPLE 4: Treatnent of Subjects Exhibiting Conpl ement-Medi ated Henol ytic

Di sorders with Targeted CAP I nhibitor TT30. [0215] Subjects exhibiting a
conpl emrerworzediarsd henol yti c di sorder, such as PNH, wh@Chaweo1m0s55745
previously been treated are dosed with TT30. Treatnent |asts for a duration
of 3 nonths, during which LDH Henogl obin gain and C3 binding was_nonitored
at regungduring gedtaicat. Fondplthy solunﬁe@rétwwxaémnﬁé%% Regatvesrasok: pl PNH

Subj ectgpR Et%‘(r{_'m\;&?l& %%%Sﬁ{lﬁﬁlsl%s%QFA@g wile e M DO V\?&RI\ICQ%FI@%SSU bj ect s

exhi bi ti e previous een treated anti - ant i body, but
who exhi b| t at | east one characteristic of conplenent-nediated
ext r avd020f]aks shomml iy JiABIdE 8, diwsmtiomiof redBIGSL cells eathrfeid wad etisebed n 8ot -

ti bod T3Q | asts f ti f 3
ool S OB dAEe e TR e S o By B S pBg R AR @Tléépéhmemm
6: Tr eatd@’?rlturfhfer YR QT 1 IHCUIRE Ui WHilCenRlaemab %B@@wﬁ&@xmmwag;n&tsorders
with O her rrg ‘enent Alternative Pat hway I nhibitors. [0217] Subjects
Wt

exhi bi thm@n& pPHerd bleedicelise auhj@qﬁatrwubwcth goii-derantispdhshesvepigpadar e dosed
with at ne | nhi b| h | e i ve pat hway,
fromt hhgkegg et w1th%%sg))%&$$ Ite&;al & ge §+ I%E%?r% :l:f§ 1‘%@3 gll%f?@@'i
( CR2- t gyopata€in. CRE khdven inFIGUIRCAQC3 BraghiehDisidying ppearEex fiptveeks bfted 06) ;

starting anti-C5 antibody treatment and remains largely stable over a long term period of two

years.

TABLE 2
C3 BINDING ON RBCs IN PNH SUBJECTS ON ANTI-C5 ANTIBODY
(DIRECT ANTIGLOBULIN TEST)

Subject Pre-Treatment During Treatment
1 - +
- +
- +
- +/-
- +/-
+ (IgG) * +/-
- +
8 - +/-
* = Polytransfused; ANA + ve
+/- = Mixed Fields

NN AW

[0207] For the purpose of the study, hematological improvement in subjects having taken

Eculizamab was classified according to the categories listed in TABLE 3:

TABLE 3
CLINICAL RESPONSE TO ANTI-CS5 ANTIBODY
CLASS CRITERIA NUMBER
Optimal Transfusion independence, Hb stably N=15
Responders >11 (37%)
Major Transfusion independence, Hb stably N=18
Responders >8 (44%)
Partial Reduction >50% of transfusion need N=35
Responders (12%)
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(d) TT31 (CR2-targeted doubl e-Factor H); (e) DAF (f) Anti-properdin

anti body; (g) Anti-Factor D antibody; (h) Conplenent Factor 1|; (i)

Conpst at iwQ 2011/05OR8-t ar get ed Anti-Factor B anti body; (kpCrRArt@ogsi7esl DAF;
(1) CR2-targeted Anti-Properdin anti body

Minor Transfusion need reduced <50% or N=3
Responders unchanged* (7%)
* = likely due to associated aplastic anemia

[0208] As shown in FIGURE 6, C3 binding on PNH RBCs exhibited a strong correlation
with hematological response. Subjects achieving the best hematological response had lower

percentages of C3-bound red blood cells.

[0209] Supported by the data in this application, including in vivo RBC survival, the
inventors theorized that this hemolysis in subjects treated with anti-C5 antibody is the result
of C3-mediated extravascular hemolysis (EVH). This C3 binding is restricted to C59
negative red blood cells. The C3 binding is largely due to C3 convertase activation, an early
phase of the complement cascade, which is not affected by anti-C5 antibody and remains
uncontrolled given the lack of CDS55 on PNH cells. The extent of C3 binding is higher in
subjects not achieving an optimal hematological response and correlates with measures of
ongoing hemolysis, such as reticulocyte count. Some paradigmatic subjects with a high
percentage of C3-coated RBCs showed decreased RBC half-life by in vivo 51-Cr survival

study, with excess counts on spleen and liver

[0210] The presence of C3-mediated residual extravascular hemolysis is consistent with the
observation of persistent reticulocytosis and raised unconjugated bilirubin in most PNH
subjects on eculizumab (with normal LDH). Low-level extravascular hemolysis may be the
rule rather than the exception in PNH subjects treated with anti-C5 antibody. It is not clear
whether this is activated by anti-C5 antibody, or if it existed prior to treatment. However,
prior to treatment, this phenomenon was subclinical and difficult to detect in the absence of
C5-blockade. The reasons why such novel mechanism of disease has variable clinical
consequences in different subjects are not fully understood, and are currently under

investigation.

[0211] The percentage of C3+ binding was found to increase with the absolute reticulocyte
count (ARC) during treatment with terminal complement inhibitor. FIGURE 7 illustrates the
correlation of C3 binding on PNH RBCs with measures of ongoing hemolysis, such as ARC,
but not with LDH. This correlation is consistent with the hypothesis that the C3+ binding
relates to continued extravascular hemolysis in subjects treated with terminal complement

inhibitors.
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WO 2011/ 057158PCT/ US2010/ 055745 (m CR2-targeted Anti-Factor D anti body;
(n) CR2-targeted Conplenent Factor |; (o) CR2-targeted Conpstatin;. (p)
MCP; (q) wB2etizsgessed MCP (r) Factor H (s) CR1 (t) MAPL1PCT/US2010/055745

[0212] Several subjects were studied for survival of red blood cells in the spleen and liver
during treatment with anti-C5 antibody. As exemplified in FIGURE 8§, increased entrapment

of red blood cells in both spleen and liver was detected in all three subjects studied.

[0213] RBCs from subjects with PNH were then treated with varying doses of TT30, a potent
inhibitor of C3 convertase. As demonstrated in FIGURES 9 through 16, PNH RBC survival
increased with TT30 treatment in a dose dependent fashion. It was found that TT30 strongly
inhibited hemolysis of PNH RBCs in acidified serum. The protection was dose and time
dependent. TT30 inhibited C3 binding on PNH RBC:s taken from subjects who had been
previously untreated, as well as PNH RBCs taken from subjects who had been previously

treated with the terminal complement inhibitor eculizumab.

[0214] Figures 17 through 19 illustrate the results of the modified Ham test, in which red
blood cells from subjects who had not been previously treated (Figure 17 and Figure 18), and
from a subject who had previously been treated with the terminal complement inhibitor
eculizumab (Figure 19), were placed in acidified serum and subjected to various treatments
over a 24 hour period, including (a) Acidified serum (AcS) without additional treatment; (b):
AcS + 3000 nM TT30. As can be seen from these figures, surviving C3-positive cells were
seen in subjects who had been pretreated with eculizumab. However, subjects who had not

been treated with eculizumab did not exhibit C3-positive RBCs.
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(u) CR2-targeted MAP 1; (v) Anti-MASP1l anti body; (w) CR2-targeted
Anti-MASP1 anti body. [0218] Treatnent with the above conpl enent inhibitors
may | ast wonoa/@orsati on of 3 nonths, during which LDH, Pemaskabioss7gai n and
C3 binding are nonitored at regul ar intervals in order to determne the
subj ect s! response to each _of the conplenent alternative pathway

i nhi bi tlFaM IE)EM/PEEagnenBPﬁ§P‘Pﬂ@Ct6EX1TrP§ngtQP%1FWﬁ&ttM€ lﬂwnﬁﬂtl@noml gus
Monkey hpngs, ‘ngg%mgefgmfnh ifdvFaagand cynonol gus |ung tissue sanples

wer e prepare and re stai ne wth TT30 and with Anti-i C3b nonocl onal
anti body, respectively. Both TT30 and Anti-i C3b nonocl onal anti body showed
siml ar[OEISJiSmbr'ﬁgtsrmrhﬂetrima, casplsinemrmediated gamely2id disgaiee,rsuelx p:ePthwﬂls

denonstrated that TT30 stai of as n be bl pcked by
ot 1 - 3B FRGUPORMTY Bifes ey kgt vottal T ik b LSRdTor &t 1 hat T30
st ai ni NHoMhs, A8HATRNich ILIVAIHEMS SIYBinCAM &dSO3 ’@ﬁdﬁig%é%%oﬂi’cdréﬂ AntduR2

nonocl onal anti bodi es. These results indicate that TT30 may be used as an

i munostgivilng reagent. These results further support a conclusion that
TT30 binds to asthmatic lung tissue via binding of the CR2 portion of TT30

to C3 f {mﬂ P i ElgﬁgP Iggg I Cells

(RBO) I@@g yer:5 Aggegﬁﬂ(%%ggg%gguﬁg%gﬁab\a es\l/ug e%tse # 'f?e%e% (agrapeutl (X}
t o neasanteCGAthtivedicat ed henol ysis of rabbit RBCs by human serum Thi s assay
nmeasures the rel ease of henoglobin fromrabbit RBCs | ysed upon exposure to

human ter d.EDTA were used as positive nd egatLve. controls for
the. asqligiol ubtsadihine Y Wisdre s airbeleensiesedrim R SR o
2011/ 05@}4&%@;{ MR OADaR ftReristic of complement-mediated extravascular hemolysis are

dosed with TT30. Treatment with both anti-C5 antibody and TT30 lasts for a duration of 3

months, during which LDH, Hemoglobin gain and C3 binding are monitored at regular

intervals.

EXAMPLE 6: Treatment of Subjects Exhibiting Complement-Mediated Hemolytic
Disorders with Other Complement Alternative Pathway Inhibitors.

[0217] Subjects exhibiting a complement-mediated hemolytic disorder, such as PNH, are
dosed with at least one targeted inhibitor of the complement alternative pathway, from the

following:

(a) TT30 (CR2-targeted Factor H);
(b) TT32 (CR2-targeted CR1)
(c) Anti-Factor B antibody; (for example, TA106);
(d) TT31 (CR2-targeted double-Factor H);
(e) DAF
(f) Anti-properdin antibody;
(g) Anti-Factor D antibody;
(h) Complement Factor I;
(1) Compstatin;

) CR2-targeted Anti-Factor B antibody;
(k) CR2-targeted DAF;
D CR2-targeted Anti-Properdin antibody
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henol ysis of rabbit RBCs are expressed as percent (% of |lysis observed
wth water (100% . This assay can be used for the purpose of assessing TT30
activity,wp.2e11/05rt58 extent to which TT30 inhi bits CAP- mediratsedolsims ysi s of
rabbit RBCs. As serum C3 is activated and C3 activation fragnents (i C3b,
C3dg and C3d) are deposited on rabbit RBCs, TT30 binds to these fragnments
via CRAMECRI- 4CRAdaigskdp s Fesp- lraniibadysyl C5b-9 formation via fH SCR 1- 5.
In the esenc f , ivity will be reduced (inhibited) in
a conce(ﬁgrati o?—R e%%%grﬁ&‘%l%@%%%% activity can therefore be expressed
as the (oel ati vERRYprgetediunpsoningf CAP- medi at ed rabbit RBC henol ysis, as
conpared . to a m sanple without TT30 (e.g., baseline sanples). [0221]
Rabbi t (BBC (Bi ﬁ@gl amation, Liverpool, NY) were washed, adjusted to 2.9 x
109 eryghrocyt eRbthroaid N@pubat ed with human conpl enent - preserved serum
containing serial dilutions of TT30 under experinental conditions pronoting
CAP act(rvity (NgEGTA) and subsequent henolysis. After 30 minutes at 37C,
25mM E 'sl'ﬁ was @gjed to stop the reaction, followed by centrifugation and
removal*of the pernatant to a new plate that was read at 415 nm Percent
lysis was cal cmMaped as (A415 ser x- A4l5ser x bkgd)/ (A4 5 water) * 100.
RBCs protected from henolysis assay were stained with anti-C3 fragnent

ant i bodies andCREIeregeddMoPdn reagents as described under Fl ow Cytonetry.
[0222] FEigure gl raf: that TT30 exhibited a concentrati on-dependent
i nhi bi t(il\:%n of &Mf%?’g.aﬁﬁﬁéda‘(’concentrati on of 0.46 uM TT30 exhibits

gr eat er(whhan 80RR2itaketeidtAranMXSHieamibydy.s of RBCs in this assay. Flow
Cytometry [0223] RBCs protected from henol ysis were pooled, centrifuged to
renove residual serum and resuspended in PBS/ 0. 1%BSA for flow cytonetric
st ai ni ngs i i IOt ; I g d

Qi dellPRTctrelich: BAURARAIS Lol Rih M G B LA SP YIRS

f ol | oweliring whictubBHi, blemeigtdbirsgaie ptd(/B dinicont ngatitectdAPE cuBDiBeysksiiences,

San Jose, CA), and FI TC conjugated HB5 (Santa Cryz Bi ot echnol ogy, Santa
oz erp e it b s AhOES S h A s R R LETRRYe PO, mat ched
cont r olighiprEQ. from BD Bi osci ences. Cells were anal yzed on Accuri(r) C6
cytometer (Accuri Cytonmeters Inc., Ann Arbor, M). WO

2011/ 057158PCT/ US2010/ 055745 [0224] Figure 26 illustrates that human serum
ef f ect iEeAYIHLs&s Bingitg of TREGtoiAsthimaticdhwaae endo€y DAL HMonkam angp.  Cel |
counts indicate that approximately 95% of cells detected stain positively
for th S - ' [ r hat, with
addi ti ﬁg%@ %ﬁ%@%tggs]?%&c%{rﬁic n @g%ué %@&gﬁk%g@ﬁegt@e #@81'%?3?{% g%{ ér ation of

0. 46 uMtaided30itlh@TAM ahdwitheAreei(3d menaddinatireibodn ragpectovdlyreBethyl TAadf t he

stained cells (upper right quadrant). At a TT30 concenptration of_ 1.4 uM
whi ch i%ntgr@bnm%oq?w BRtiDoRa ﬁmw{] YilanypigineAttemy. SoPouBILFIZHE Kt od cel | s

stain &Oa%érteixyéliﬁ{eﬁtg’Heﬁl&f‘stﬁfeﬁstﬁaﬂelefﬁfsta(ﬁﬁn% LAKTRALR: Tunl ]'@lgs%etcgﬁbg%%k&?ve not

been lysed, this nost [i1kely indicates the presence I nactive C3
f r agmerttysantive3tymonodldmal Ttdpdys Asldgemabekperimdnis aemoegsttatat thTITBBA ainmgl onger

bound tq the cells,.but is st . likely. in.t fl ui ase, At TT30
concentasPERaE oy iRl pdTeriiihy OB el BB Ebedibu e Rac
sur f ac&esuliiifditA6 iHaeTe30 HAgbe ub@l HKOMGRIM IR laBin Ofeadehd 0 ThSse Folts kbRl Y
present in an anmount sufficient to prevent binding of C3 fragnents to the
RBCs, rsugport i Rengjusiyn iFESHIH) bidinig asthnesicflunggtiveme siajbmdimgof the %&2;119&@@1

[ 0226] I%i roe%scﬁg thre(?1 hes%% (i)llu%tsguaete that the TT30 which is detected on
the surface of 520t ot nl'élﬁ, Wth a TT30 concentration of 0.46 uM
remai ns present at 2 hours after addition of TT30 (67.5% . Significant
nunber EX0AMRBES9:datbitiRed Blood Calln(RBIS) Henelyyis fABkayl T30 at T= 4 hours (54. 7%

and T= 24 hours (44.49%.
[0220] An assay was developed at Taligen Therapeutics to measure CAP-mediated hemolysis
of rabbit RBCs by human serum. This assay measures the release of hemoglobin from rabbit
RBC:s lysed upon exposure to human serum. Water and EDTA were used as positive and

negative controls for the assay, respectively. The reported values for serum CAP-mediated
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Sequences [0227] SEQ ID NGO 1 [conplete am no acid sequence of human

conpl enent receptor 2 (CR2)]: MGAAGLGVF CSGTFRL | GE Kl RGSTPYRH
PLECPALPMWVOGKIABAYRRTC PPS SRCVI AG VTYTCDPDPE CPHPQ LRCRPPIABRYGRIET4s CQCT
SEGVWWI LSGSVYQECQ LALVAPGVLG KSLLC | TKDK GDSVTFACKT HNGHHTSENV EEARCKSLGR

QGVAWIKMPV EGVNF | L | GE MVSGXKDRYT QAPPNI LN PPVPQCKVAA GT | PWEME | R |
SCGSPPHeMOl ¥R AR BE SRS tedas pergony SUTofRpNERRARE e vty piepdip%).

KCEVF KNS ECHMAED VECESEPEY 1 vt ANes B (NGB 1 R Rr S Ubap

FGFTLKGEKID iRtEbEs CRPSORiKQHEMJRRED dPVADINGABITG AAWTIM BB aCRERe)/BEEY3

TRPTC/SVE. GeK| | NGLS9 FCDEGYRL OG SLAWSYGS || ROELSTSAVO. | BONAGETVE
these fragments via CR2 SCR1-4 and inhibits CAP-mediated C5b-9 formation via fH SCR 1-
5. In the presence of TT30, serum CAP activity will be reduced (inhibited) in a
concentration-dependent manner. TT30 activity can therefore be expressed as the relative
(%) inhibition of CAP-mediated rabbit RBC hemolysis, as compared to a serum sample
without TT30 (e.g., baseline samples).

[0221] Rabbit RBC (Bioreclamation, Liverpool, NY) were washed, adjusted to 2.9 x 10°
erythrocytes/mL and incubated with human complement-preserved serum containing serial
dilutions of TT30 under experimental conditions promoting CAP activity (MgEGTA) and
subsequent hemolysis. After 30 minutes at 37°C, 25mM EDTA was added to stop the
reaction, followed by centrifugation and removal of the supernatant to a new plate that was
read at 415 nm. Percent lysis was calculated as (A415er - A4154er x bkgd)/(A41Sgater) *100.
RBC:s protected from hemolysis assay were stained with anti-C3 fragment antibodies and

TT30-detection reagents as described under Flow Cytometry.

[0222] Figure 25 illustrates that TT30 exhibited a concentration-dependent inhibition of RBC
lysis. At a concentration of 0.46 uM, TT30 exhibits greater than 80% inhibition of hemolysis
of RBCs in this assay.

Flow Cytometry

[0223] RBC:s protected from hemolysis were pooled, centrifuged to remove residual serum
and resuspended in PBS/0.1%BSA for flow cytometric staining. RBC were stained with
biotinylated monoclonal anti-human C3d (Quidel Corp., San Diego, CA) for 30 minutes at
ambient temperature, followed by incubation with streptavidin-conjugated APC (BD
Biosciences, San Jose, CA) and FITC-conjugated HB5 (Santa Cruz Biotechnology, Santa
Cruz, CA) for additional 30 minutes at ambient temperature. Isotype-matched controls were
from BD Biosciences. Cells were analyzed on Accuri® C6 cytometer (Accuri Cytometers

Inc., Ann Arbor, MI).
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TVTYTCNPGP ERGVEFSLI G ESTI RCTSND QERGTWSGPA PLCKLSLLAV QCSHVHI ANG
YKI SCKEAPY FYNDTVTFKC YSGFTLKGSS Q RCKRDNTW DPEI PVCEKG CQPPPGLHHG
RHTGGNTVRFOBGMFVIBY TC DPGYLLVGNK SI HCMPSGNW SPSAPRCEET ECQHYRIBLQES745
LPAGSRVELV NTSCQDGYQL TGHAYQMCQD AENG WFKKI  PLCKVI HCHP PPVI VNGKHT
GWAENFLYG NEVSYECC FYLLGEKNCS AEVI LKAW L ERAFPQCLRS LCPNPEVKHG

YKLNKTH822A41 Srigime RESEHVRIER W ROHFESEVELY/bEvPPEP IR BAR) indrephisgace of

DVDG! Qe8I Ry Ve RO BB IR A VTt A

LCA AAGQokitivelFbt Wk PreseMeSKIRERME MERBT SQKEAF HLEAREVYSV DPYNPAS [ 0228] SEQ
ID NO 2 [am no acid sequence of short consensus repeat (SCR) domains 1 and
2 of h 2] : PPPI L NGRI SYYSTP | AVGTVI RYS CSGITFRLI LLCl TKDK
DTV B R RS T Py 0 B OH R PSR RIF R S S
VCQANNMIER CBRLETTGMSn oV948 M. OSTIRARETY MS2010 A5R 248 i kit Mimately Aomgrhod of

treating a subject having a conpl enent - nedi at ed henvol ytic di sorder

af f ect ithgstaineddelisclupper righequasitdic AtonpF3Geangentratioadivil i Wrlewhish isshosfof ect i ve

amount Tinh&llbi? Rgﬁgl\glsits,l a rﬁr&xﬂ%&teiy@ﬂ—%% DrASLLAS E:f':li)snstzﬁ}cl pgsqgve%g %)rl tﬁggr%tsence
al ternative pa Y,
of C3 fragments. Since the RBCs have not been lysed, this most likely indicates the presence

of inactive C3 fragments. Very little TT30 is observed, indicating that TT30 is no longer
bound to the cells, but is most likely in the fluid phase. Ata TT30 concentration of 3.7 uM,
no C3 fragments or TT30 is detected on the RBC surface. This indicates that the
concentration of TT30 is most likely present in an amount sufficient to prevent binding of C3

fragments to the RBCs, most likely by TT30 binding of C3 fragments in the fluid phase.

[0226] Figures 28 through 30 illustrate that the TT30 which is detected on the surface of 70%
of RBCs at T=0, with a TT30 concentration of 0.46 uM remains present at 2 hours after

addition of TT30 (67.5%). Significant numbers of RBCs continue to stain positively for
TT30 at T= 4 hours (54.7%) and T= 24 hours (44.4%).

Sequences

[0227] SEQ ID NO: 1 [complete amino acid sequence of human complement receptor 2
(CR2)]:

MGAAGLLGVFE
CSGTFRLIGE
KIRGSTPYRH
PLECPALPMI
GKWSAVPPTC
PPSSRCVIAG
VIYTCDPDPE
CPHPQILRGR
PSAPVCEKEC
IQCTSEGVWT
LSGSVYQECQ

LALVAPGVLG
KSLLCITKDK
GDSVTFACKT
HNGHHTSENV
EEARCKSLGR
QGVAWTKMPV
EGVNFILIGE
MVSGQKDRYT
QAPPNILNGOQ
PPVPQCKVAA
GTIPWEFMEIR

ISCGSPPPIL
VDGTWDKPAP
NESMNGNKSV
GSIAPGLSVT
FPNGKVKEPP
CEEIFCPSPP
STLRCTVDSQ
YNDTVIFACM
KEDRHMVRED
CEATGRQLLT
LCKEITCPPP

NGRISYYSTP
KCEYFNKYSS
WCQANNMWGP
YSCESGYLLV
ILRVGVTANF
PILNGRHIGN
KTGTWSGPAP
FGFTLKGSKQ
PGTSIKYSCN
KPOQHQFVRPD
PVIYNGAHTG
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TAVGTVIRYS
CPEPIVPGGY
TRLPTCVSVFE
GEKIINCLSS
FCDEGYRLOQG
SLANVSYGSI
RCELSTSAVQ
IRCNAQGTWE
PGYVLVGEES
VNSSCGEGYK
SSLEDFPYGT



wherein the conposition inhibits activation of conplenent conponent C3 (C3)
and opsoni zation of red blood cells by fragnents of C3. 2. A nethod of

treati ng woreplignserss- nedi at ed henol ysis in a subject, thecratshad/oszyapri sing:
admi ni steri ng an effective anount of a conposition that inhibits activation
of the conpl enent alternative pat h\/\ﬁé/% wherein the corrp05|t| on mai nt ai ns

nor mal SeruthiEvel SROfE I Hetat S atfetF heogHobi Y 3. The net hod

of claidgndu@rrdic WaerfintAhe ampesidien setectdyel yradifidp the
conpl errent alternative pathway. 4. The method of claim2, further

conpr i SYRRL GRS ﬁ@ﬁﬁ@fﬁi@ ¥ G TGP SHEFDY Thi I @@ he subj ect .

ﬁbcgnfnﬂ%& Db Surl a E?%CI% cP%IféE s\lljgt;}}eé \Pﬂsﬁ re&sﬁ%&%}%gﬁfsp:; gxysmal

opsoni ZHQ{MM@@QTMN@VMK@ E'PLrt:K\hﬁac&lzsefrmeanth @S TY®n. 6. The
net hod of any one of clains 1-5, wherein the CO;%OSIUOI’] that inhibits the

act i vi tNF6tY GO gt e mIC 2l ATef HetA e~ et iV’ GREE EHUsi on protein
conpri %MK@H&@J@WY\?&C%@I@ GRA) oty WP@@%@E{KE&' ly active
fragnent thereof; and a factor protelin or biologically active
f r agmeiF 1¢EIREGIK TPNGNHTGGN IARFSPGMSI LYSCDQGYLV VGEPLLLCTH

EGTWSQPAPH CKEVNCSSPA DMDGIQKGLE PRKMYQYGAV VTLECEDGYM

LEGSPQSQCQ SDHQWNPPLA VCRSRSLAPV LCGIAAGLIL LTIFLIVITLY

VISKHRERNY YTDTSQKEAF HLEAREVYSV DPYNPAS

[0228] SEQ ID NO: 2 [amino acid sequence of short consensus repeat (SCR) domains 1 and
2 of human CR2]:

ISCGSPPPIL NGRISYYSTP IAVGIVIRYS CSGTFRLIGE KSLLCITKDK
VDGTWDKPAP KCEYEFNKYSS CPEPIVPGGY KIRGSTPYRH GDSVTFACKT
NESMNGNKSV WCQANNMWGP TRLPTCVS
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7. The nethod of claim6, wherein the fusion protein conprises the first
four am no-term nal short consensus repeat (SCR) domains of CR2 fused to

t he firstwDi2oa/@misao-term nal SCR domains of fH WD  PCT/US2010/055745

2011/ 057158PCT/ US2010/ 055745 8. The nethod of any one of clains 1-7,
wherein the individual has previ ouslz been treated with a term nal
conplenment inhibitor. 9. The net hddL-0fMel ai m 8, wherein the individual was
not responsive, partially responsive, or has progressed on the treatnent of

the term ngly SQIPbarBRLe h@lﬁﬁ&pétthg(fm% a%lgm TS ntRidapie OfenddlyiOMEo Rty Cl @i ms

1-9, wherein the term nal I bitor inhibits ctl eavage of

conpl erﬁf@ttlmgbiped nellSSth(eme)thod ddmprisreg: met hod of cl ai m 10, wherein the
termnal co | bit or humanl ant i bod r

ant | gen bi RATRG T REAERES Pamayt S ARG B SAPRTLY Riner ei n ¢ he
t er m naly R AR&hativiYadiwg4r is eculizumab. 13. The nmethod of any one of

clainms 1- wherein the subject has one or nore of the follow ng
char act er |\§hqrg1§ -the composition inhibits activation of complement component C3 (C3) and

opsonization of red blood cells by fragments of C3.

2. A method of treating complement-mediated hemolysis in a subject, the method
comprising:

administering an effective amount of a composition that inhibits activation of the
complement alternative pathway,

wherein the composition maintains normal serum levels of lactate dehydrogenase and

hemoglobin.

3. The method of claim 1 or 2, wherein the composition selectively inhibits the complement

alternative pathway.

4. The method of claim 2, further comprising administering a terminal complement inhibitor

to the subject.

5. The method of any one of claims 1-4, wherein the subject has paroxysmal nocturnal
hemoglobinuria (PNH) and the subject’s red blood cells are opsonized by fragments of C3 in

the absence of the composition.

6. The method of any one of claims 1-5, wherein the composition that inhibits the activity of
the complement alternative pathway comprises a fusion protein comprising:
a complement receptor 2 (CR2) protein or biologically active fragment thereof; and

a factor H (fH) protein or biologically active fragment thereof.

7. The method of claim 6, wherein the fusion protein comprises the first four amino-terminal
short consensus repeat (SCR) domains of CR2 fused to the first five amino-terminal SCR

domains of fH.
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I . the subject exhibits signs or synptons continued | oss of red blood cells
by ongoing or intermttent intravascular henolysis and/or extravascul ar
henol ysi swo 2p11/65shes8subj ect has red bl ood cel | s opsoni ze@Chyuskoragsirns s of

C3; k. the subject requires periodic blood transfusions; 1. the subject
has | ow normal or bel ow normal | evels of henoglobin; m the subject has | ow
normal or bel ow normal |evels of platelets; n. the subject has high nornal

or abOV%i T‘l%:rggtlh?lé,i 8% érﬁ}#rfé(aftcﬁ?m Eﬁﬁreﬁ%ﬂeqﬁ&wﬁﬁﬁ HAk grbv:f@{sgﬂleef? keRbQve

nor mal the su Jec as Iron overloa risk of iron
over | oaxdith 4 &eriinel ocehplechenf inbibébm 13, wherein the subject requires periodic
bl ood transfusions.

9. The method of claim &, wherein the individual was not responsive, partially responsive, or

has progressed on the treatment of the terminal complement inhibitor.

10. The method of any one of claims 1-9, wherein the terminal complement inhibitor inhibits

cleavage of complement protein C5 (CS5).

11. The method of claim 10, wherein the terminal complement inhibitor is a humanized anti-

CS5 antibody or antigen-binding fragment thereof.
12. The method of claim 11, wherein the terminal complement inhibitor is eculizumab.

13. The method of any one of claims 1-12, wherein the subject has one or more of the
following characteristics:

1. the subject exhibits signs or symptoms continued loss of red blood cells by ongoing or
intermittent intravascular hemolysis and/or extravascular hemolysis;

j.  the subject has red blood cells opsonized by fragments of C3;

k. the subject requires periodic blood transfusions;

1. the subject has low normal or below normal levels of hemoglobin;

m. the subject has low normal or below normal levels of platelets;

n. the subject has high normal or above normal reticulocytes;

0. the subject has high normal or above normal bilirubin; or

p. the subject has iron overload or is at risk of iron overload.
14 The method of claim 13, wherein the subject requires periodic blood transfusions.

15. The method of claim 13, wherein the subject is thereby rendered transfusion

independent.

16. The method of claim 13, wherein the subject has below normal levels of hemoglobin.
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15. The method of claim 13, wherein the subject is thereby rendered
transfusi on i ndependent. 16. The nethod of claim 13, wherein the subject
has bel owoaennels7isevel s of henogl obin. WD 2011/ 057158PETTUS2Q005335745

17. The method of any one of clains 1-16, wherein the conposition increases
the survival of red blood cells in the subject. 18. The nethod qof any one

of cl ailfs Hherethoghelh aiyPre b cleshpl d fewberBdhaFeaPHE Peicascaiorgeraliod
si ckl e £8hlooBREM f-the subject.

18. The method of any one of claims 1-17, wherein the complement-mediated hemolytic

disorder is sickle cell anemia.
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