C5 antigens and uses thereof Background of the
I nvention [001] Macul ar degeneration is a nedical
weoondiltisehn predom nantly found in el derly adul PGI/EP2008/053321
whi ch the center of the inner lining of the eye, known
as the macula area of the retina, suffers thinning,
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C5b serves as the nucleation site for the assembly of C5b-9 (C5b, C6, C7, C8 and C9) also
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C5b serves as the nucleation site for the assenbly of
C5b-9 (Cob, C6, C7, C8 and C9) al soas known as the
WO 2008118884 conpl enent conpl ex or the nenbrane aPCHER2008/053321
conmpl ex (MAC) that penetrates cell nenbranes formng a
pore, which at sublytic concentrations can contribute
to proi nflarmatory ceII actlvatlon while at lytic
concentrations
asigPfer U B bomp B O RRGS phire il s Py e
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pr&ﬁl%%maﬁﬁrg ef QEtfvb@dﬁt \Mﬂ@ daft %/tlél}!%ceh%iopé fiidids k& gellct#eedﬂ}1 f&ducing
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t hereof and net hods of naking or using said proteins.
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reating an ayi ng_ di sease

i Gie0F i SEHFerte g iy TR 12t Br BneahTon o oo sglectec
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duéB‘Pc'Je‘?&Ml/&\ﬁnd‘@Slch%?;ulaﬂ&{ &'cBmEFenJeﬁﬁ%trgﬁg%cﬁ\ﬁt onent of the

al ter nat e ctonpl enent nconpass net hods of

[008kki nty herasPags e invBR s rﬁ@v'f#ﬁﬂ Ripding giofesvlep mbigB riphibigat least

onklcBRbbAtGt SiNA AferftRd BdhMEMEE lplamWa liah@ dREINHA6s %m@aa@mﬁakmg or
n certain

h.as. AMD. [ 00
ST, PORMBIBUTHES B AEURUBO0 ISR PaATRG BV B9 COUAT fgeces o
disederaiisuch ao8dRs or di sorders, or delaying its

[0@ ogr ﬁsc%lrtglﬂ otﬁelp %sﬁE;EFsh 91% rg\%g}?cg V\ﬂ aéj memoﬁ to:? E{E{ﬂﬁg %E rore(\:jentlng

fective anount anti speci f
oculgr ofigeages rsr giseigeisopis deiRYitE s W@ﬂi‘?séw i th¢i methogscomprising

adlﬁﬁrﬂét@r'n’@] £M%ﬂ‘é¢ti@é‘ dnﬁbuhth Gﬁ’ﬁbﬁbi@gﬁ/ﬂﬁchp%é&%éd spisd @®n@for more
treat nent. gqlo I n anot her

el E6to brby o
ordarsBel Coto PiEDY LR COEIon "BRAT HE B AT B SbABOAR Hafms of 2

subjett inlaeed di stithetreatment.
[0010] In another aspect of the invention, a pharmaceutical composition for use in the

therapeutic or prophylactic methods of treatment is provided, which composition comprises a
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t herapeutic or prophylactic nethods of treatnent is
provi ded, which conposition conprises aprotein
wo ptosbised of conpl enent C5 function, a protei PCI/EP2008/053321
i nhibitor of binding of Cob to C6 or a
pharmmaceutically acceptable salt thereof, together
W th one or rmre phar maceut i caI |y accept abI e d| | uents

prgtFm in d%g(rer r of g&;% farﬁ ggl e rpépneleggg%lo in ing o¥ E)Ek?{o C6ora
phlanmcbutiqamg abd:m)ta)llet ealhah@e@‘orhcpgem%n'tnthpandwvaymone phamaceutically
acH@ﬂ?%HI@Gl WA on:arﬁerE'g% nt for the treatnent of an

ocu |sea_se or or for delaying their -
[0?)?1J)gr3$%|”6?ﬂt'owjﬁli'r@ﬁr Bf%'tj% HSE? of RingaMmelestles penable; ?fH@*"@H‘Q the
altpfn@teedompliaiitit b&RAwEY inth® tHadliaetire0df & Mediddent @rpheifeatment of an

The i.nv t|ona vi des net ho
OCL'G%ES’F}B?%? fgdisoree fqro%ﬁavaﬁ tHelC PooEsyRs: q@?ﬂ:Br& '5; fapable of
intskiting Chprategefmdtion byprodm:tuem@f tmgMABeosalepl e Wit h a
[06’f2:|1d' % gr%rﬁgtﬂlagso::&g\&d%p@tg%%%scgﬂ |Li§é(nl}#vhr{bda°’ CtSoeﬁltB?ea or nucleic acid
ené“@ng HW il Ubé)ﬁami?dbldét)fé@‘fti”ﬁgt %@ﬁ'ﬂ?P'éxW'frb? rmqwtganieﬁule that
spBEifEMNbindMNoSRe BpidBk @Eﬁ'ucﬁ’é@a(ﬂ@bﬁ&@ﬁ]g Qbic Q&Weba‘.dél B@. &n antibody,

nd or bi d|n ecule | at e
a”&c@‘%ﬁl‘l{‘% CB‘F“"&'S g%ﬂ HL Pyt o ac&r%%%@reéﬁ?t e%f qpatiying a
comohncpmﬂonﬂlmgjmaiedulelﬂtatémudmbteg thd edtivieyr oft ©F pOleinar ot @intacting C5
crfiidstlibubPed il 5 acketbilig bl nc R8BI ABRG mocifea
[Op¥3t s elnoet arfothsr aﬁﬂﬁ@tﬂ theposintioroproyigesea meibpeefdeteraing@rtoepresence
ofaérswo@stpsgt.w tid &%mje@mntd.swehmoga@a egitH abh@Rment pathway
r|S|n the steps of provijding asan%l e fromthe

dyéﬁ?BjJ'ét&” PR ﬁﬁ’ﬁs ©h erog.'ﬁis‘a@t Saé‘fp'ecﬁo tht 8ytedt and Awasuring

ths ahjoeatt of Seaplogein Tmmeagnbwnt samplé.NMEnepanhdure Wk e pdrtidudr protein or

in olgltl nﬂlt elstulbh{:t éa p gthelﬁb(:"oﬁ]égreg?ml %ﬂ{o%nté?%t ﬁ%@nagrelghibition in
e "&no n-or a

a efmlmlr sﬂmm@nﬁalcwtro)\smm nsabremmﬂ takes fromed evaédbey indadiceil, ie., an

ménﬂ&fgl 8 SRh&NRE, éé}dbwétg&%eneﬂa} @ondm@r'i‘ bbtrWHovlb ‘EUlaéus?écted of having

simlar a sex, her enera condi tion
copplemsnt gﬂg\ﬁ%ycqsgg:l%tfed ﬁ%rmltﬁ)gs C%Wﬂ]a@ﬁ%\htthe control sample may be taken
frop@thB\sapje @8 8 tinatv@n Glﬁéﬂ@hb]e!ct)l@ Siot ﬁsb@ﬁé&%flh‘éﬁhg’ corfdhians associated

control s l.e may, be taken fromt subj.ect at a
v rme R R Bt YR e bbby Behiv ity ceBhaf] bBinding
melssitec phireetesti is hdetemtgsl esegta piadingvanolebpsy egedifiallyoan dntibody, as
deSORqAsRECt s, the conpound or binding nolecul e of

Interest Is detected using a binding nolecule, o
[0@Weci Inialrther agpecart ihp dirgntiogsa é@'@@’?'i‘%@éthﬁ@FSeFPrﬁV'dG[dOfG'lQJ]‘d'”Q C5
protBind if Hrslehﬁﬁ s@ﬁ@l@é&ofn@frlsm@%d §l\é§r@>‘f |aﬂ’cﬂvm@c§rﬁﬂ5&ﬂiﬁ% B@ding between

or

r ovid bl n rotern
orBGeiRe B ABPRE A 3 et aoUR Sl AR goRBBLE: PedErenton or a
fudpdtiooklIp @qhﬂﬂl@ﬂeanmnbt apthepss thereaf @@nPéasudmyttha aknomrof the known
? pRiat of antibody (anti-C5) of the invention or a
unct| onal | y equival ent variant or fragnents thereof
049l niEanetiengsrast therprasentonvantien kairigm toantdiagpestieit for detecting

didoPES hisddRialIOk e ComBIBRBHt pdtheayPERbRfulatibh) VkphiSiRg compounds or
relates to aﬁ%ﬁa nostic kit for detecthr;qg di.sor

bindndowparUep G AN PRI FUEY'S ARG Jﬂe kit preferably
cootaimpinssrLctyns @mpsitg ds aatiboby odiefegt b [pessah@sof@fCH dpetope. Preferably
thé Qé’r‘ﬁé}tié rr@igéjeu 3o a%&éeﬁ{a{) N sui tabl e packaging. The kit

prefeéra cont ai ructions for using an anti body

to detect the presence of a C5 epitope. Preferably
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the carrier is pharmaceutically acceptabl e. Description
and Preferred Enbodi nents [0016] As used herein
WO cwaposstls” or "conpounds of the present i nvePCT/BP2008/053321
shall nean proteins including peptides,
ol i gonucl eoti des, peptidom netcs, honol ogues,
anal ogues and nodi fied or derived fornms thereof. The
unds the nvention preferably include nucleic
Des(?ngto uen@ée"e f¢r55?£ﬁ'?spand derivatives thereof
06 ecAedsefotfmwn heonmpoongs” oofrempbundg ob theSEESENDinkgrgio®” shall mean
pr&@ﬂs %cludFBepédM@smo ua!a%faeé %lpﬁ% mgﬂd%]"’}'mno ¥§%hé\ﬁéues and

sequences, any ases nm ange rom
megified Ok ﬂgrﬁ/@p ,f@mglt_@rqaqﬁ Tmsco;_npourws&) HheanugAl |qneorgquap|y include nucleic
acRNEdbf@s Afrddridrd Bnd aéﬁfae\re@hhyreams@méogﬁ:&h Gh@lgRIui ddnsisting of

I ed, from r ou nSlS of SEQID Nos 1, 3
SERS Ho8 % GRS e SRS kbbb mBlagt sy Setudiced. any o
whanst ibbee |8y bercganged frool theudoesspopdiog SEs IO No$ @déregpd 6 while still

| t : L
erf5itq dhotof pRARHAY R unlithic ABRIY GBI b e ofoup consisting of
35%@@@?1 v@rﬂ”@'ﬁ3 b| nd to the conpounds of the invention,

f ersaing ROERML ARalsRLET bRthobiedNBrgdrié MBIeb@ss, Jp'r&elns including
r an | ogs of the ounds

18]. Deri v Ves c
pe% gl s soR o RB e JamE Pates: ARG B poueg or derived
forrrm;tthdareuﬁ wiech ting tontbé eanpermd< ofiftpe insemtignr @giecadly dohpburaiseselected

.8l lgy homol ogous to the nucleic acids or
fro?ﬁrjgll%éﬁé‘ gallllls,(%l osed herein, in various enbodi nents, by

06181 | eBetivatitesiar anelogs BOME comPOBWsiadediriding melpeuteseof the invention

indNicRf &fuk este A@Nfihites &, BBrRARE BYBFisidy r}ygabr% GhaRChrd QJbstantlaIIy
am no aci d sequence of identjcal size or when congare

homglagRus;io; tﬁ‘ﬁ gﬁclgc‘eaﬁ%%ré)r@tﬁmm‘selﬂsqdr{@r%n "@ MFAONE eMBo¢mRRs, by at
Iedi)sy about GO, 1869, BI09a% (Egayltltpr(wgf arpréfeveatnidenityt 6feB0895%) dver a nucleic

aC{ q“f"n r%]gc%j FQ%S %%feéentlgeﬁ IS|ze of whar 2 rjap?argé hé’nbgllg%cﬂ&%ence in

uence enco
wwmmermmm@mw@edwea mrwh@ém@tqgv IREEIAM kntmremathelagl or whose

en%@)(flhdqgt‘ﬁ{glci a&? is (%gaﬁé ok ARG S He éd?rﬂﬁen(é?\‘t‘%ﬂ?%laq@%ce encoding

present invention provid
th%\ﬁfpfetjf&ﬁ‘F'@eé pb’irqt%%%”d&f SW%‘F ﬁc@ﬁf?te%?tﬂféﬂeﬁb OhBYVéH WB%@ conditions
A\MEUb@fbt%pe’QBf) cally bind to |inear or nonlinear

R ¢ oPierafiEt BeriioR grovirs AioBRE cifieR aC e profl fgip fpptocules
wifighr sitecificallg el tobipeapart ropwsaotpithed avethgrst di ena@guandcesng such
an?%érﬁccégﬁtg ésr ) %g“ﬁ%l%slﬁembﬁgrs%@ﬂ@%rm ds%ﬂl?edepltopes of

reventln treating or anel Il orati ng di sor

C%@%'& éheeéleqr&ieﬂff‘f}sci?ﬂﬁ?m@ IR stdﬁr\@@jﬁh &8h &R, modulated for

ereﬂfrﬁj abéatingCoH Amellbrafas @fisorddfs CHsSouisled Swithl @8ABlement pathway
n oc ses and gls rders whi ch can be

dysr rP abr dlfé als e d ; . .
yf’legﬁ?téo@ BESHON AN REHSBRPeP AR IPUSYRt i nvention conpri se
[0020f | aGentdin oculantideasenaay disodéramhicht ¢anrbeotfeatdd dbreastented by the

pr%é%t |lm9 t|8rf| c&rﬂﬁgg}'n?lam@%fﬁnaérﬁﬂor 'ﬂg&als&[rﬂrrzbm qb'alslgﬁsst %ﬁ)oﬂfgg of the

rs ca
eyRetPR5@Y. praimiiagl diseases rand riisordess ﬁ@itm? aﬁedj@gté@?éroauoretyﬁnt by the

m@lh&p,ebiomd@@ Weddin dhGRRS faic@id ddierRFH6H, S diabstie! @émaed@g%ses and
tic neuritis, cystoid macul

hem c retinopath
o, Seitlt seats. Bttt eSPaag e taunts, SYSHQ BRGp Sder, retina

disgpeqd andr disord@patphthobic p meos, uwethypatmasﬁ uprambtmety, vascularized,
rejecting, or otherwise inflamed corneas (with or without corneal surgery or transplantation),
keratoconjunctivitis sicca or dry eye. In certain aspects, preferred ocular diseases and
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rejecting, or otherw se inflaned corneas (wth or

W t hout corneal surgery or transplantation),
wheratosahj unctivitis sicca or dry eye. |n cerR@i/RP2008/053321

aspects, preferred ocul ar di seases anddi sorders

suitable for treatnent or prevention by the conpounds,

bi ndi ng nol ecul es and net hods of the invention include
dis&;lrr]cge's ﬂ‘ EabFe {or grg?)tn}eﬁ? aIge eg%ntlpt eb?/ nt'a% %ﬁg?&n&ig%@ﬂg 5% ano?chIes and
metbedsnefptae hlyveoﬁonpmelnm thaise yseleCied éronp @gé-salateld sreaslers degeneration,
diéb%ﬁ'f?%uhé‘édt% ol cJ|e9 <R and Fb%ﬁ@&awt (?fcpr@rﬁélﬁﬁé‘ccbther ocular

I NC e |nterna an ext ernal ocul ar i1 nf
diggiagesy %?@'a%@ne@@'ewév@h 3 theganegtiG PFP%OaCBp”%{S’Ieé?tPf”?ba”d external
ocGRAjNABG MG USordKier Uth tak Suveii§, dcleditis, C@héc!éhmst |C§njuerﬁVih§1rkeratltls

orgk}g?qllallltisncmug\%ﬂ)g{)%j tbﬁg[h?'lr)ﬁg‘g% pépeﬂ I%(?ﬂr I ggtg%r eyspcP inflammation.

[0@R13 or Wrukt dasasdefor disordens” addefinag bl ih(saaplptmtmronmnprse but are not

Impt% @rcﬁa%‘% olcul?'? &l@gaégg or q|SQ|QiEFs' BCLﬂé:ruécﬁFn ﬁ@rﬁlgsrelﬁ{opathy with
di sorders ocu emc retlnop a

”eﬁé’l‘ﬁ%ﬂg@?ﬂ@r iOPHE NRYAtis, cﬁﬁtp'é rPrReyler efema @\éli)oretﬁnﬁﬁ&??%ﬁ or disorder

suelleendoteliar rpﬁlthblﬁ@b rﬁl}o‘b%asr&m@batﬁ'y %f)rpdﬁrfatlﬁrlﬁc I(R@I-ei) vascularized,
neopvascul pat hol ogi c myopi a { i nop atﬂ

oBF B¥at 0 14 VREPTTOTHGE L PaTP o e e Bprmesl  surgery or

trapb i entaion kemétbmmrmdlwmrmsor( diyt ByeorOthert boudr d:eafasesalpotentlally

anie%ﬁ AL é’ s@c,rh 5 [h%%i)@ht@q%‘@wa%n qclu%g Jﬁ%rgglg%g%}&%a\( I:dl%ﬁ'lmﬂammatory

dimwcé qswvsm%wcarwsﬁéma@j@rwm Qonwpptwd'aclferatﬁem@tal cellulltls ocular

mydRliSthbid @mosa&ﬁﬁmﬁﬂnawcm ebdib I.@mia%ry di sorders

such as uveit scleritis, episcleritis
[O%J urrtaheys P?L%ar disgsgsiof figordgispit dafined |ty pppliatiogcgmarises, but
is MO Sinttéds to Wiyt Eétmdafﬁyoﬂm})hmabétgcmeanm @ile&mdDME) proliferative
. id i ion. [0022] "Diabetic ocul ar di seases
d'ag‘)réﬁ%%eg!’é‘grpg’yr@%gg defined in this application
[0@23hpr Patsularkantigény eratopés ofi the dventiodiaed endoded by iSEGIEX Ngs 1 to 6
mﬁ;%%pBQkﬁ@%&#&ﬁnaCU|ar edema (DMVE), proliferative

di abetic retinopathy (PDR). [0023]. Particul ar .
[0%64 i gRartieuIa pRRtigpRIS PFtoRaTe 25V @Rt IBIRC ACk! SpARUSARR FhHyeastEs %.
préfBrablyD0%, trordprafRehbly B igsmiahiso EE@rlqu 3 aﬁ@®24]

es. have an

w@%ﬂque t:]jrlggrtj {Fctglal nl % e fg%rﬁgfegll%ogﬁfr@()y%anE on bg proteins. The
eppo;m‘sarabhged%\o/ﬂﬂre@dlnearmm ecu$Eé@1uleméls v® emthe@lpha[ddO25nd one

Tﬂé E&a ?Héuﬁ %w@?ﬂ%ﬁ?&%rﬁd&%rﬂ?ﬁ' fs §rﬂ EHE’@u&s%r%mdu ing jncluding:

entified on ot el ns es are
(0364 e d)- IThﬂ@é‘F'”%ﬁ?'ﬁéeﬁ‘dﬁ”GG §@’@9@9{'ﬂge V &ETgﬁQt 5Qa|IDpN9 1) on G5
algaai n an?:h@lﬁe on th&]cb@éhc? Chial rbyOf cowmntglrégme sequence
TG A EAss A CRT bI8RE A RERubMP i tence

[oeayirpr J’Z)sTh@arﬁ?le&DE'EéE@n(:@E@lﬂr@inb@DlEE/}\SEMRGBGNBDKSEQ ID No 3) on

haln coded nucle se u
# AATGA ( E’% | D NGO oozﬂe’q“ence
C#E@GA%H%G%K&%%T@&WQW$MT@§F@@W@M
[06BFQ 8DTINDardiho @Bid 68 @Jn@@ ng DLEDORGE @E@MN&QM@'@S beta
sequence GGATATT CT U
ch E’@E@]?%GW%A QHCIGO c&)g%]uegse G (SEQ ID

Neéhpri si ng DLKDDQKEM ( SEQ | D No 5) on C5 beta chai n,
encoded by nucl eoti de sequence

ACTTAAAAGATGATCAAAAAGAAATG (SEQ I D
Polynucleotides and polypeptides




No. 6). Pol ynucl eotides and pol ypepti des[ 0029]
| sol at ed pol ypepti des and pol ynucl eoti des of the

WO po8n1isdh can be produced by any suitabl e nmet PGHERV08W53321
in the art. Such nmethods range fromdirect protein
synthetic nethods to constructing a DNA sequence
encodi ng i sol ated pol ypepti de sequences and expr essi ng

0% nlsP BRHEP R R D Tkt BIIRe PR 3 by prodockoy any
suitagiié aethdd podwrpiethe ale Ssiely methods ainge frbrerdesd;t puﬂeln gynthetic methods
to %Bﬁém’e‘tf Bl Oéie?u&fce'é?lcy r'id @olg{eetp%kﬂ(jﬁflﬁ@ts%ﬁ%n%s L%O%essing

I n one as ect a reco I hant sequence
these S@awewtaew'twe ransfoamPh eSS synt hesi zi ng a DNA

[063D U eSERARJIRA GReHoad niay bk ladplley RE syitidsek RinMoldtét ga@ehtide sequence

ti N h db
of ikt pne Fepde TR Agan 80T LB B SIS Bnet | onad
[0GE14l olgsonehesmesf of ar renurdbifiarg dndtiiodany DdtAheequepenss censjucted by
|sc9§{ilnp P éﬁ%e‘é&lng%‘:ﬁ ebcglgﬁ'(% e%%%rgdqg fild fyPéJ?roge%pgfr n?tEl;teg Ogtionally

r ot el del et speci
th@ é"ﬁ@ueﬁéa uBac de rl’“é@gqﬂt'zquig by rsite- ﬁ@@%pﬁ’“é@ﬁ@@ﬁ'sop grovide functional
anBlog$ Biefsof, h?fmoldmﬁééﬁy §ﬁ’>e§th§r* Bl £.§., 6P RMyad ah&hérl"g%ne sequence,
orm For

w | d-type ansenhr ane do
th%%%”ﬁgg% fustoB proteipg, & E}‘ B@?ﬁ'wgspac'@ ISRV |38‘1‘+‘98’Fe gesulting
in piveod@rassihaf aipnoteih sharnacs Bpdcifist paite compmemncr theewild-type form. For

0 : t t
3AR0R g dftizhe SORM Ton TR e un GOREHEN (afeds Plilon o o
prepgindivas i itsadriginghatdie tsi menuyprgyanghoref | gonucl eoti de

(063Nt &SRS mehYE Nof doh SRR %ObNﬂe%qUBchebSndéEiﬁ?eé Mly¥eptide of
desi gned based on the am no aci d sequence of

intgeest W‘@H'dePyWe;S’P?’H'éa' éﬂﬂ‘eﬁlsef%?%tﬂ”y E@”é@?‘?tﬁﬁ tnHssizer. Such
oligarderstideeahayabe prevmablg designéd@adeadséen ¢l hmino ashi sdyuehee of the

deﬁ?eooggygﬂgt{rge Qnocj %ﬁﬁ%%'ydsglegtmrgl tﬂ(gs%rc%%ns\%et art?%v reg ﬁHﬁg HOSt cellin

contalrning a nucleo
wfstéqUentﬁe‘-or@bldamtgpdlmepmd@eOEthreqie\sﬂldffe SEQJcteD Nos examgleop DNA

olléorﬁ@ryco\q%nﬁ%éné H&%oﬁ@@sedu@n%dfn%%ﬂ%@ eplf‘b‘%}é@&aéEé MBINos 1, 3 or 5

i gonucl eoti des coding f portians hese epitopes
m%E?G B tassiteR i FedfeanEs: tSﬁY,ﬁﬁa'lﬁ”&‘é’t‘é‘@onuﬂ‘i’@t'qeﬁo@@i”a%ﬂ portions of

thé&del @)%be@n%?tbeckyﬁthbsliﬁd%bhblenqgﬁﬁedl The5nd|\ﬂ(ﬂua'BoI|g@H@fldw6®typlcally
a se

copBin £ iR sE® Yer BB metiont iRl h el Pl e seauence
m@&msepm}trMeeadetsamtateel@eoey synt hesi s, pol ynerase

' noﬁgécééé?rﬂbleﬁeftﬁacggﬁtﬁgﬁm p%@h%%%@e%haﬁn . cmﬁ anYe directed

er met ho uences enco
m‘ﬁﬁgqniegﬁl Arbyi &y %fb%rdmﬁtap@)pgﬁtm@:@mo@'\l’i\ IFERYREses Wi‘qo 'nB@ particular

isdIAt6& @b@gem.aé Of fiterB3t PR HE | iNIRYE Grit® ran&&ﬂre@ﬂ@rﬁ a&a&eédd operatlvely
li L%{* to ran exg nef‘ ﬁl gn cont rorl |a§qgoence ﬁ ?the roteln in a
n I EERERIN BINOh SeHIEBEE PRPTPAIAE L PSS! P

deBiraxp bostaSepeblaysemiyy ey clentonfimeet by mulebist betpencing, restriction
m%)l%g]%egﬁdcggqresfsg@:c{f{/% 6|85|’ﬂ dTg%BNé}gpo@BgtdgéR[ a%ﬁé&% h8% %fsis well
knpwn joethe agt n@\swer 9 qbfeEn eggexnr%sande@lsm adigneiPeiethogjle in a host, the
geﬁé prh@s‘isbé)B érﬁmiys lited atot fr# 138 Ri6h 8 dardie Bgndidlioal f@@te.ss.bm &ontrol

ene tively linked to transcriptiona

befiet %nC@%@f@&% LI REPOR B BB TBHAY Sa 4T
[0(0341:]10t TIomalhommot beredsing etongaipsegasicenariostpréssian sfeotonedl depend
uplgx tﬁglc%o%gcéfo{he corresponding host. A wide variety of expression host/vector
combinations may be employed. Useful expression vectors for eukaryotic hosts, include, for

6



[0034] The choice of expression control sequence and

expression vector will depend upon the choice of the
w@orsasisandi ng host. A wide variety of expressPOGNEP2008/053321

host/vector conbi nati ons may be enpl oyed. Usef ul

expression vectors for eukaryotic hosts, include,

forexanpl e, vectors corrprl si ng expr essi on control
ooV Tde o PSPt o L SviR e paptoma
virgg preg\griugnadeactios sandosytdmzgilerirusl Usefst sxpresslonde@clorsofan bacterial

ho@@%@ dealLr]oWaar%@eQ%FglM& %ﬁctpgélﬁ/fé‘sﬂ é(oﬂﬂ?f&%@p@{ id €4l #heluding

col | | NC
PGy P%%%%ZVeMBgv'a\naéhelh%tvavvgﬁg@dm 'a&slwwe Riasatidsagugnas M13 and
filanghtdus | amw&wﬂe@l OGA qmagésarrd@tdrr&l\bt pdoaoestordirfuge rgd vectors

o G ot S BT PR SR B B Y contning
th@H’p@Ianerasesprmnteaam hg pSﬁé2 Vetctqyolsere ewessﬁmombbafoéyaast cells,
fortélﬁ%pgépﬁaué(@ﬁafa%f anld%%ﬁtﬂ% éBFaﬁr%r%%O” vectors for yeast

exa and centronere
[0%%5 nfl@j‘gher [mmgﬁacpépg%fgfexpwsglpp Ne@grc Margyg@ﬁepsi way be selected for

inSOKIINESTSthede Mmts@auedeag |'ﬂ1é§e %ité@ﬁrerr@éaamedéﬁdngfeae@ fh@rrestriction

i nsertion of thes nces site
engtHeiopsS HBEh AT Tho AE LS opizse Bt ol Bbeart. 1t wil be
applecateddhidta divearaxprébsgn a;rc&)r e flil-inr mu_g\mnn@dndmyj nbhhm/_e aabstriction
enﬁgﬁtlclleakél sﬁ&%r%stertlohtof\%% l;hcggn HAN ﬁgé/ |n££§é the gb%’fgrnmay be
vect sef inthis e ion néed no
JOlh%d/@’ tae fr@mq?ﬂt@vaktﬁin%ﬁd@ﬂﬂﬁzl ease site for insertion of

[od3e¢ Chﬁ@%rapr&%nf r/@&c;reréhd thd' St alosdnhRor ViesehtRh &Y éaeected DNA
frggm ned t he fra ment % al ter nat e neans.

%Pb@@u%ﬁ“\%%'ﬂ%‘l“ o, Ap SYHESSIANCeN G SERIT NS S $%ﬁ%r€}' 6’% a variety
of @dctors shest d niiNberfof sigisesnbeeptisle ape paticule réstiiiomgndymeathe size
SSi ontr eque a :
ofsﬁée?ﬁgcﬁ peppcgz ?‘acteg?l tﬁe gﬁy&??d% eoragé g{arfl o e%g%’c%ég,sand the like. The
chgigs @éptvuebtbeamemaerprar sitecfal argivee ANA ist detgimined \oyes balémee of these
fagbge of the polypeptide, how easily the polypeptide is
roteolytically degraded, and the |ike. The choice of
[0%B7 ecTQrPrafie |f9fsé?'9rquélﬁ ppssriptiop of giev &omRIAants constructs of the

indatier, @ sﬂﬁtébl@¥)rcfmdﬂ@rlfeaﬁ@rﬂzeﬂfsedubﬁkﬁeﬁ‘mﬁﬁﬁfeﬁé’@bly bOEéblporied into the
ranscr tion

reggﬁbgqqnug? or ?f0§ 5“1?}?\/&}]% ;Pr8p]10 eépuf]e%sgﬁlcgntrol sequerrr;%e iS cetlpable of
drpmgmrahmﬂmeh&r«ncmcleshﬂmmqumcawcmr@tee ablygeplide of interest. Any of a

wﬂﬂggﬁe%ﬁ B@Eﬁ)‘#es'sf% /oMP(ﬁ s%G&é?ﬁpé H%gtbe Sl 9% thelb Q/\ébtgt%dSuch useful

pronot er/ expr essi on control sequence
SXPERSEAN @or@)tfol FPANANARS tnlcﬁﬁg dhe groregiant Cogtrﬁluﬁogg@qegeassomated with

st@&qwe&&%s%m oih @xRedsyPeREIFES EQ&mﬂ)IQé efr @stul eﬁd’r\é’ssi@fn control

t
sefludloSs b ooy BrE, 86 SR AR B M eis PES T R oAb, the tac
systeguthedssystam| thd g AChe T®Qpsystesi, the rogjort apelatsend @ropeser regions of
phaéec‘ %%b%%e%r %5@pl§&)[u@§%oﬁ1rolqg%§ (9fff t({BSt é(r8{eﬁ1g%engromoter for 3-

ression vector use res
ph@mhogbjpergtédu@ﬁe@s othee QU@I@Yt'CfQﬂZY@%ﬁ@ érO”IOF?éS ehati§ pherphatase,

ed. abﬁo@rtmkﬁﬁ&er@fof%%éyt ARG VdyEidf aﬁJ]Sthbagecﬁﬁéﬁée%rrknown to
system _ the TAC or TRC system

Coaggrté% &f(p%/ﬁ%pfbp o AREE rOf rREYfiRBIRLC OF eﬂlfﬁé\ﬁ%'clc&ﬁ%a%é theyy viruses, and
vaeoummhmrphonstthmmfomlamym thieagicorsmertiohel e abmpieaiatly ayailable.

[O%ﬁ%icg{&&’? it5hje h%Et r%ay ?% Béé’oht%%%!&%é% ﬁuéﬂt @gﬁg s%fatq"%’jt {bﬁ{soounds of

the inger)tiomhto@udlmqﬁ'eeqtﬂﬂ@niyﬂ@r(@clgﬁmg M@esyséa@ant%nma@ts rfgarsmglsew other
and ot her sequences known to
7



control the expression of genes of prokaryotic or

eukaryotic cells and their viruses, and various
w@oBiimss4 ons t hereof. Many of the vectors nmenPCOER08/053321

are comercially avail able. [0038] Any suitabl e host

may be used to produce in quantity the isol ated

conpounds of the |nvent|on |nclud|ng bacteria, fung

orbioR B P8 S S 3, WO B Bos T i b gaps. wore
paa&‘ularlyants@emostsammblsdeawelpkrmmtnseukwtyoie: @amrol’@anycaplhpsts such as
strrarr‘lgscﬁ Ii]occt}ilsP oanFrésu%eacm% lStFe'BBWc@é“‘f@r@l'o)treiagt ﬁanéj Hansenula),

prokaryotic hosts, such as st

ingegk cRIS rAyAR &S S@gé@qtqarag‘lrqu{qr@p{%ﬁg,@wg HIGBIVE ?@'ﬁ@{ cells such as
CHifosg hambi@ﬂé\%wl!@')O) BERClelI€ QhdhasNFD calfs, BRRAIVFIeBH tonkey cells,

b 0085 8 (S o 30 BT B e Sl 2 pBHE 8

[0@38] | sProAdotars awvhidr eap beonked/ te ebhtsgl @O Xpres8IS of polyBBAides in

eui(?rgﬁhcﬂ $ inclﬁﬂf 85% Jngtr Ig)mnlofe:agcr) EH%"/\EOMES%‘F‘&?%@&G%QO” ARe promoter
Coﬁ@ﬁ‘ﬁfj &1 thedeloag Eﬁ”@g‘é‘ﬁ rgpeas of B@lll%/if’é‘ﬁﬁm%‘é@sl the eeileas Wﬂ‘id@‘e kinase

pr&Rbtes tHeNehuisteny sbtﬁﬂen@é@ofnﬂi métaiBthiefind gbnet he SV40 earl y

moter r romoter. cg ntai ned in the
0o 1y st B pptoR S PR P (AT EHeS3BR fagors ShEud be
usehyasmphsn@ the mapGEnguyotptace protrioeer regmun catrwgausf@weemomc wfus 35S
Rl&k%r%&@ 9& hhep rmot(gre%? the Q)Q}?Q)L Atﬁbtl‘c‘ ARG rlhgenbulose biphosphate-
de’i's press an¥s, ant e ion
WWe%ﬂ@%s shoul d be used conpr|5|ng the nopallne

[oGMnt hgt @as tlﬁH B&We%ﬂder egéx%seéd hNRa63sH dtﬁérqw ﬂf&%é‘ﬂepelements
virus 35S R pronot er and pr onot er

Shﬁwetbs@ﬂ%q@e?w% a%H‘fﬁ?é 4rﬂr?m?t8§ éhed‘\% Gpshat %%‘é{?fﬁ%%ﬂs%)s%omotef
PGK (bhd$phogly casigindida ppaloygp efikalickephos plestgsegsarded N yeast

[0(94{2J:Ot meé’ats%lﬂﬁ]egeg(?ly%p ] otngr reesg%ﬁlﬂtt e%%é: %n(j)rﬁ%lf,ctﬂtg%&%wing animal
tramemptimrwgemi@é)egmnermn ér, usPGWifighhedifitogs ye epasifikiynagehave been
utlﬁfe%'mttl%ﬁsgeﬂcké’rllm&]@ @ék@a?s%haééi‘%ecoﬁtrr&'@él&{ whicH0& 2dtivh n pancreatic

case the polypeptide I's expressed transgenic
celfii MEVE, 9ERR $THRNGHRE nfgr KRRt St Mf@c AieptaCBfRalin cRAREreglic cells;
imrRGOELIIE Benb Cerlhafidrs \Whipedin@¥i Whith talr@SaUta/es ﬁhe@/hfph@dt()élls the

CVF "@e@ﬂ'gv'ruarﬁaﬁwfﬂ@& Sﬂgx‘?&ﬂha@ﬁer rgg'g’&% | 83‘? H‘aﬁ‘g}?@f té‘ﬁlof E‘“’S “Gontro

regieh Mdichiisisctivierin destieulan b@aste lysphod apd oast eells; whioin gane control

re@Sr‘i (NK%h |snadﬁ9@fﬁrl§9rt 'aorph%e eltcﬁ)rcﬁél ﬁlﬂpgAn%Hleban %f&ﬁ |s aC ive in liver;
nhancers or prormters e active I'n ynp

-WIYRSIn 99ne eaptreiniegian oviighuis askyq i tHe divest @@'%9@%%@\’ region
wHi@dis Glafve |HQ1‘}5%Q)|d‘TEéTHHﬁ1YeI|hLH§§|E pYétélH%]eﬁ@%rft%i rég%'v@rﬂch is active in

i s ac testlc breast, | hai d and
onfier droaite SIS Bt gBiRs oAt a4 Bl TTedton whot is active i
skaletal m@sdlé) dnt \genadotrapip heeasingthophateciene genteol esyidnrwthich is active in
' ch is active in liver; a-antitrypsin gene
th%@ﬁ%ﬁ% %ﬂéglon which is active in the liver; b-globin
[0QfShe ©perativel linkingjiobn DAY edquUpRSede tan\axpiepsion ednolisasepnas, includes

th&WRNisidn! Qﬁ%'tﬁéngﬁmneétéh Sight wPFP@th)F}ECUr@&il rdMH GPstleSm of the DNA
active in ol |go endrocyte cells in the brain; osin .

Sefueee- dhiienPatighidle Dé‘éms?%ie”?eed%elﬁ‘ﬁ ﬁ%ﬂr%éﬁ'e?’ cdogs I¢febggn with a

mé&tkiehiaé ahe sag Glgaal véinebsgo mahodddiiphal arriroesad (I’r\@tHWfrIH) eing located

at %h g@ttcgﬂﬁu{sﬁéf thet gﬁagﬁtm&g%ryg%opo%% Hé%tyl E tct) ]be Ilnﬁtho the N-terminal

m@blqunémreammg arotex pheeyrgiemrmayotre emmlossaelqifeﬁtyen thecbmgdesitions of the
the provision of a translation start signal in the

correct reading frame upstream of the DNA 8



sequence. |f the particular DNA sequence being

expressed does not begin with a nethionine, the start
wWeR@RAL3sy | | result in an additional am no aciBCI/EP2008/053321

(et hi oni ne) being |l ocated at the N-term nus of the

product. |f a hydrophobic noiety is to be linked to

the N-term nal nethi onyI contai ni ng protein, the

di tly th
e VR B S a1 6 e st NEREN A ipge rom
polypepteire erprbbsed rwrhhrtadam niedrfrixemplaeserfamoimstsodndpfepoéntsien conditions
EFe%ﬁ;%Sl%f%ﬁstbni %}@%I of thk hﬁt’émél%ettﬁ&ﬂrfeﬂh givgosts and

ernentati on con t1ons ermt renova
[O%ﬁ‘ﬂ)st 5 shquid bs ungerstesd {lcnokial KRR AN METRSISNIGRBLrg! gequences wil

fothIUIQ eqlidNQ4) td bx;ﬁb@ué divbe |§d@(&if;ﬁﬂ)@@ﬂldehﬂbltﬁé®w|?éll hosts function
uncti on

tors ression con uences
qua ?&W'&bﬁF SP6° PPy %YS%FK/E\‘?WF qteey %‘& Y et gy make a
seNetldrhemomg Ithesel Medtarsit sxpressoini oontremsadtérys veald| hosits lvithtng undue
oxSTBeBtBh €ssi on system However, one of skill in the
grt may meke a sel ecti on anong t hese vectors, _ _
[0@4obr eSuGeassie Hisprraratiay shthens pelyAudentids coRstTHeBntam given expression
ve@%p%dynﬁé‘ﬁ@nh@d b} @84S ]gear assbathes:N@P IINI-BNAORY bAdization, (b)
these nucleotlde con?tructs into a
pr%%?ﬁ?%% ﬁ”%‘lﬁ BRTkRa WO UNEEi 31048 BY" Q%H'P%f Basisdgequences.
In & fish @persach( e PRdSerobldf lybgent matrteanin 4rbgxppessaneetooran be
n kg, f t e [
de?er%% %g fNA DRGA ybr.d&?ﬁb‘ﬁ %’ﬂé Fr%ﬂ %ﬁ%{%@% h?&{ﬂ%@c& Bt are

sequences.
hoprotegew &0 BTG mh@tegegféleu hséwt ga$oith agproashy rtiess secombipartt wactor/host

sygt@m Ba geti@mtifd Byt ECENBadOi A #ETr8dnHS IR GbBEHRBES certain
nmpri si ng sequences that are honol ogous to the

maﬁ‘:?érﬁieé‘& l;j%‘ﬁ'@”s (6:9-t H”é(”‘%dél?oﬂaas&pﬁ%%ﬁes'sttwe t%@é‘H‘EiPtf?érﬁ“Ch as
GMectremslfdr@etuorsmeryp@ astchsionh demt foFmatidnan hasedveas edc) caused by

thg%ggrg re I}]I eﬁrse%etﬂg(\? c%r E‘ rse(?(Q Ele Eth%er iynwg Otlgg is |ﬁ£eﬂed SO
gene é%é; % ne nase %

asrtemtezrttmh@ enatl@r aerne sioerice s>f @ec«hctas reggm8inants aoryalomnﬁtel ipgert can

be%@rﬁuﬁéd’t&ﬁme %Bgénléé th'ﬂe W%rb@ﬁ&ﬁhét%ﬂ lh rﬂh@tﬂ%‘b&&bédﬁsreﬁombmant

c.) caused é he i nsertion foreign genes in
eX\?@éf‘%’? veois$ Cark ""r‘r’;S’P@“f'ef’ Py@ﬁeywt%@&'quaéwc FoEsspRAby the
reammant Qedtdtt Sﬂcfhuﬁsa% CER teShasg@Ner SRMPAN @A thd phfReal or functional
ector, . .reconb Hantstgcont ai nj {r% the insert can be
e

pr?%ee%etso h&?eﬂﬁ/prto W LHUQRED Bpte mar ker gene function.
[0046] t hBe¢dmbircinapyied@edid modesoleb iwhaoht energer exedifignh protsit thesapeutics

(Qﬁalh%ﬂg}ér{v n?é{ir}cg%’kgg%lﬁ ﬂgt#]mté‘g(/tgmnét%re‘?'agrﬁQQEWolé’Ju%‘?’ 'edning; A

ex resse ctor assays can

Lalberak%os Manugl o@oleﬁaﬁvﬂﬂ Barbgh Lahosatpry Sple Sirring HahestN-§nr obtained
frdMé) %EBIW ecaan@metdltﬁntegene?.néaﬁdhwcomﬂns}él %S&@yﬁ)’lﬁ%t@ﬁo dde|et.ons
. eco nan nucl el acCl nmo Cul es | C coge

SR B RAT. (S U PRI PHES ol ST G By SHRGS o the
inventidroda keawbinant tvlaﬁoas?steérh/hrna)athescreateal to, acc@®mhodate sequences

en%& rggg kﬂeﬁgl %‘ a@cn& m@oeils?pré[r%t QJrPé}_gﬁ%Hfab fﬁﬁ@ %Itf?gr é}m%etlc hinge

regipi- Aiddiienally dhﬁnﬁiu %qlrybla\tcainpla @S pPd ALSE regeEbiNPRiertohgystem,

nu@erém.oeeco%époaaiﬁg n@thel & Mahigkly teQichedt &l iRAfunod I BRAR tgeRd Trcluding
fusi ons t ot her p

oi nt nu ol tides. In
RS et AT 0 SHRech SR AT SROTDE S RBS e,  may be
degieatioto shygiteamansigndd @equenad efsttcamaciCihaTootified weiglnethe@peutic to
faglﬂ&g%ens%]pFengn 8ﬂﬁ§ ﬁr%?e%t ﬂhgraﬁ&{tfc r1]r10ﬁ1rae(‘?’etll t}aﬂsfgnr?ed%{hrtﬁé: Fecombinant
readi ng frame w a synthetic hinge regron.
Additionally, it may be desirable to include, as part
of the reconbi nant vector system



nucl ei c acids corresponding to the 3' flanking region

of an i nmunogl obul i n gene including RNA
W@ b@ansges pol yadenyl ati on sites and downstr eanPCT/EP2008/053321

sequences. Furthernore, it may be desirable to

engi neer a signal sequence upstream of the nodified

protei n therapeutl c to facilitate the secretl on of the
ve? £d nﬁl IS, 8?{? %uig?s/ o& m?elc?,| rtgvrvrr]pege %ilrolfmgllr an ernrbrangf 0|qu groéelq |s modified
in ey €o thah t mittedle] sgenetedirséesd- bound protein is nodified in
[0@47\f\ayPl%%|rjfsnﬁdecEd H%%ltrapﬁorﬁﬁgrrﬁg%a'ﬂé%ﬁ% achrg‘hS]to any suitable

Pr ot el ns g@o uced transforned host can

mehed. fSuel) sweeyF dngipdsdnaily @vrrpaiedrarhyeieiodon syrdpnge, affinity, and
s.zsrtgadbdﬁmﬂcm@ﬁé\@gispnym G htelRigStdh 0N reataagdIbiltye oBby adydther standard

o iR T 5 heglon SPCRTTdoPEBRUBIT 08D By T o ntrest

mayt be isobteaingabioding ¢ hoiag wedinfty colpmo toempriging: afitibodies trat wear raised
: L

o QAL % SO 0N DS D, il ] S

‘@oﬁrﬁMSﬁ”H@Y@th Fti@*éi”e@Y mat@rm/v@p@staral@@ewggamme@ #1agthe protein

is re@tofithe mfpuﬁtlé?;rtﬁﬁsaré%ﬁlréllv%s%dﬁt&j theRdWthWe it pRiE) may be

to a statlo r pport ive ubstanti al |
evisBageet e B0 mand BY RoonbSeedny Bafied BRr e crcondpBifactenzes
ph&hedllytdsmgpswh aeéahnigeed be @raolydie nudipalr mbgresic tréswihaadee and X-ray
associ ated therewith. Substantial purity may
Cr%gé"%rgé%ced by a single band by el ectrophoresis.
| sol ated proteins can al so be characterized physically

ArkiSérg. fHdsind. erwmén.w@maﬁteﬁé@ﬁ&%m%p&memt&hﬁeﬁesrragnet ic
resonance, and ray stall Otg§ tg té‘ﬁ Ant | sense,
f

[094%020%*‘9& ?%pEFteth@Pu '52" RRD relg d‘éea‘ﬂoth%\ﬁf’ﬁ‘l%'l‘”ds and/or
mécﬁf@hmo@uﬁﬂnds%bdf&]eraﬁﬁmtcbern ssmeaspeof, nubieici aeitendre roduced inside
ceTIs wgtn?eang éQn Hg'nesfe(? (t:tor% ﬁ] e?ru#ggctéaqﬁlé rnu%%: gclio%dare directly
er apeu e 50 aSpecst, nuclei c
adanmlsisrearfe meomammllam§ubﬂectdel Yiwo, vineludieganfor ekamelae four different
teél‘fnﬁfﬂéé Qésc?'ﬂ?é&t t%fo?lv aht&eﬁéeh ﬁﬁoz?%@ q-@l(l@ 1ntérfé?e?1%e Qh@éﬁérﬁers

acids are | rec amnlstere he mammal | an
08{3b; oaioprsa/ N and AR ORGS. B8 UBEAIRIK BoIpHgs of the invention may

bedbrbRELHY arﬁyembtlhbdl ueswrdig sied Ao el theedyoesiaidt DRIRHE,RNA molecules.
ri boz nte ference and

tanmers. [004 .

M | GG (kR BT OP T BUC WS (DRI HEppypeoties and
oligwibecudlextides welhienown vre thiei aotnsushys e qaareplarseldj hasapiiosphoramidite
: _ ¢
Chgﬂcgﬁ%ngfég Ite%ﬁ%g%}équﬁ%ﬁ%c?cmgg ues %te‘a b hemjt@ d in vivo
trag§eiiPHeS % | WﬁAofqog%(@éx%qo%a ulbp e@ﬁtisa%% molecule. Such DNA

se@hérﬁ@é aQ BY GlcBRbiRsinee] Widk Randly binveklors BBt inSdasdrate Sukdble RNA

poiy }r(igcl)téugtsﬁaﬁs etp%E?;P EII%V[\Q ﬁ%rég%ﬁrgggnﬁg@AB%matwely antisense
cm@nmnaﬂrtextb thgt synthesite antiaercseiRNA/ constittitivetysoe fridptiblgdependdigfon the
pr%ﬁ&gre&%gscaﬁ"E)‘é(?rq}oﬂg%etdll‘?ab?mﬂo%glp RNA mol ecul e. Such

orated into a wide vari ety
[OQﬁO]veMP@PSert M%ﬁOUF WMr“tﬂ@W@tt’@Odﬁl@?‘t‘(&‘ﬁlt@ ’FQNIQ'%@‘F'@/W@*%%@S may be

intRycR &L é%fém%b#?srbf@ﬁ:réaﬁﬁg Tr%ra@éuu@%ta@mly)éﬁ@ haBfe PREBGRifications
ively, constructs

t hat
'”‘%'ii{‘i‘t H%ts?rsen%dm @%Hgéhﬁﬁﬂd'&%é’( ﬂf’&‘i'”%éP%PeBFe% Hde‘%}‘?’HF'ﬁo“deS or
dedepibodiciegtidys td Ime ?p Bodrot 2 endssefdhe saleclie or the lueel ot@asphorothioate
ors'zt ﬁbkéthgﬂ%%ep ‘Lu pho g)%lggttg%g% dr&l{\%gsg %ﬁ@g éhe Sll dogg%érlbonucleotlde
bagkbonat r oduced as a neans of increasing intracellular
stability and half-life. Possible nodifications

10



include but are not limted to the addition of
f1 anki ng sequences of ribonucl eoti des or
waelewrAttishonucl eotides to the 5° and/or 3' endsPCI/EP1968/053321
nol ecul e or the use of phosphorothioate or 2 O nethyl
rat her than phosphodi esterase |inkages within the
ol i godeoxyri bonucl eoti de backbone. Anti sense [0051] As
used herein, "antisense" therapy refers to
adm nistration or in situ generation of
Antiségenucl eoti de nol ecul es or their derivatives which
[0(%3?0' ,&é Gﬁaldl Héré?rybérllt%br?s% %r y reer'srﬂ&lgdﬁ’h %%tloﬂ%lr llnuéll% eneratlon of

con |t|ons e ce enom C
0"@‘?%&9%@ ’Bﬁ'éc%‘?s Proheir é?ﬂvﬁkb‘ff’éé'”‘t'ﬁh %C'ﬁféﬁ”wyffrtﬁ“zﬁr{ﬂ |9b|b!”d) under
ce&mar &Sﬁlltl@nﬁb QfithOthe aselliiyamRNA  8id/éeSgerBmit DNhyencebﬁh@lohertg more

ransc tion nd/ transl.ati n of r t

oPHPR g CoeP B8 By BB RAER U IoT pacertiiof o' €585, T8 inhiiting
tranem’rmh@nmrdlcartnahyatloorof Cb prot@ra fpe dinding maydedasen@itional base pair
comﬁ%%eﬂ%n_goo%r%g@ I@)(; Sth?]kggggdjgalmeoﬁﬁetp Ij‘NAFF n;ﬂ@x%é atﬁFo'u@rp§peC|flc
'nte@ﬁt'qn%’h% mQJWle%&Y? of Bectogbledethén genesrd é'ﬁt'S?%Hle@PésfeferS to

th&) PIHRE 3 ke\éhrﬂ&@sq%éﬂgrahﬁerhblgyeﬁjﬁh the2Bl dnaGAJHRRS afYherapy that relies
hat relies on specific blndlng to

t her
o Pp GBI APl B ER052] An anti sense
[Omﬁﬁpst Anabtisehsd tumsipuce sethe présesnibventiorc aam be deliebied efoedxample, as

%pﬁg%ﬁxgégsmﬁs ﬁi‘&h ﬁFr?St%'nQé?leé "’}ﬁgkg ﬁ: @Ejdlué\é%eﬂNA which is

roduce
comme@mn toagaguenses of U@r@é@arom RiNAewvhiel engodes afisaniigenit protein.

ARFHRGES tfe GRisBMe! GRBGct Y & sng@nue%dt.sé Bﬁ‘)tbb\{ﬁétys gértb%ated ex vivo
anti sense construct is an ol igonucl eoti

ro
and vhiein Whei BHOR4Ced iR el RRPSER, NRAHEAR C?fr?f‘i’rsgﬁf?fb@’ 'i‘X‘P('B'Z'”g with
thé hﬂh@e@dd/or@us&ﬁlc iseduehtds @ cf p@mblestmeersdw oligonucleotide probes
arg)f)%r%érgt!ﬂz' |f|V\Qit |I9(‘): hSle lélsAtf%n%/ oFes%?rr\ﬂn 8 oSgryence%legges e.qg.,
a pof yn Fedt T des uch oI onuc €
exgmt@@mﬂaas}d/m@ndbnwbaéw o uare émrefd@sstalblatm awe Exemplary nucleic
acfoeﬁblé&ﬁékt fof 93@5@9&1@&%%“%&%'0%@%§ aré pi%sph(?réﬂl@l%lfél Sﬁﬁ%ﬁothloate

[ or endonucl eases heref ore st
an@.mﬁth'Fﬁb@émﬂ”aﬁef”ﬁ'eg? i NA (seg afs e Tat Nasop 16@%9% 264,564; and
5zar1:3tz7sﬁns\ﬁtholresg@@uw e@tidees htam @h@ﬂ@b@ﬂl&fﬁtﬂ@bﬁjfes Dc’iemrlved from

osphot hi o osphonat e anal ogs o
sRUREBL g itch BB DR 1% ERR3RIGRY 708, %547 and
[0B53P56AMBBNse Afibtdachessipendte the design sferligenutiddiides (either DNA or RNA)
| Lgo ' ' V. 0 S
g PR LapEERAY Sﬁwmmﬁﬁﬁd efilosder B, KRR Tog gisense
ohg@nqc@gt‘i@é \gﬂjpplagc ethe; ﬁwwga@qp@ptgegndgrprqypnt translatlon Absolute
coﬂipl&@r@’r\té@l{yecdlth&% pfdrRar iSOt GEquirbl) Int It cade of double-stranded

onpl enment ar g It s_of rotein. .
an R TP BB AGES o SO RIPBS O HEC Rl IR g ta0s R e tilex
fonragions emaypbes aasajreth'élweabllutyrtarisfbacﬂlza)mll ddyeol uineboth the degree of

t , n e
co&%%%%@sﬂd #%dleﬁ%fu E‘)(Pglgé;gn g : S:%r?élg %‘%n%rﬁlﬂp the nger the
hyhediging nugledq #nif. @esm@rarbasw'smécha%mﬂb&n BNA itrfagy qontad ang still form
a b@bkedipleRr (of Erlplélxeés firr paRel @8y Bay de sg(fﬁlt‘éﬁyfﬁhe gﬂ%an ascertaln a

0 e de

abi | i to ridize will depe
O'E@WI@E&%PY I$gatethBY H9feOf Sé%*gﬁ’ %PC@H@SA?\P?@EWB%%G me't'”g point
of edlyeridizegicdothpleteener al | 'y, the | onger the hybri di zi ng
I t
[06%2@ ebﬁrﬂogcggcg.ggi‘g} al"BieS ol ?e‘?ne!ﬁ'tafrggq %Eg ﬁ%&%@%ﬂiﬁ% LY. the 5
untrefgiitesk sequeneth e dasdriagludieg thechGskllitiasdeadant shevisk work most
can ascertain a
11



tol erabl e degree of m smatch by use of standard

procedures to determ ne the nelting point of the
whomsitiszed conpl ex. [0054] A igonucl eoti des tPEE/ER2088/053321

conplenentary to the 5° end of the nRNA, e.g., the 5

untransl ated sequence up to and including the AUG

| n|t| ation codon shoul d work nostefficiently at

e éplen b atrtalﬁspg ran tat@%ﬂcetfezqg%ﬁc%gﬁﬁs%mqﬁgpeg aly d éatr’t)]é %1 untranslated
seghenems b niiNAsf hw alee baen ishtwibita ibaeflectaesatainhibiting translation of
mhe%é %flue&ﬁrcleetudeg%hhﬁleﬁ%ta o e‘?tﬂéﬁthé%e&@wtrénglated non-

r the untrans nonco I ons of
cogling ERHHONS 9| P @eprecapcdhp qjs‘edé{harhaﬁtqsgrés,esa@p@'gg} 9 eiMbit tianslation of that
mRRAI @iigoriucbidedicompleftentahto tRRbIAINtGhdIGEM LipoR Al itEEMRNA should

. CO enent ar ntransl ted reqi o f, the

ngRRANS AP anEm o ey G taonr b shtsrge ofdhacesices Sifpplementary

to e codioy iegiens eredessgeffieit edibitors of emgtdtienbot arud slso be used in

acw%ﬁ%%tm% @9&4ti8ﬁ§/v}?tﬁerld@§iéne%ftg h r%ﬁte t(5 [?1'% 5b 3t & c%dﬂ% region of
translation but could also used I n accordance

miRNA. PRHseRts BHC'G'W?étdﬁeﬁ‘fhoeI@sP‘gr@édeétsb sty By¢lefitides trp lengkw, and are

pré&ferably’ le&y tHaAdhyegt 1 6@ iana rﬁ’(fre rﬂ?éNérab@”lbé§ﬂtaﬁeaH’(‘>U§|‘5@| 95 17 or 10
aci d should be at |east six nucleotides in |ength

”“ﬁt‘?ﬂt' P 16PER-er abl y | ess than about 100 and nore

[0qa5ef eRedargledsas shet dhaite @btandet S€quedds, it is/preferrgd that in vitro studies are

[ S ] en A | - he, .chai

fird} U;?err‘ét?ﬁégf%s%daﬁtéﬂﬁ%eé’% P&}blhik)g Qfsp ?1]8 f A;ﬁ‘ﬁg%g tcﬁg?n u?t;eo{i/cjlet troogl%nﬁtgte the

abdityuefi tb% aatpsgnsq 9'@9”%@@# tﬁeidhib'tt) garummnr@satoe: tt e prafsired! tthat these

stw‘.est Lﬁttﬁz@%nt%%nﬁﬁt @LtirgORH DefiRtlch ARtidchs6l YRR iidhditentdM@ nonspecific

the anti sense ol igonucleotide to jnhibit

b'?j%ﬂﬁ@' g Se‘%é’i"%%‘“'??“"?% b @fsgrpreg%rrqdﬁgft “P*t?és?éudéetsdrﬂt“@%re levels of
theltdrgdt AN onprotirs witth &lat di &t |nrsgnu|$bnthemesebr @roteins ens.eonany it is
engﬁeg%dnﬁgi rgs tItls %Bta‘%%ﬁ USIRQ senge ?II %ec%%ﬁ ar%{r{gﬁ@grsed with those
obgainedi Legwgcmnqmrpeollgemezleetldﬁf IttIherqferrag!ehatmcwropoI@Deuqheotlde is of
apﬁt&xlﬂtattei}athe‘%fan%nendﬂt 8 eltet gnjorn%lecﬁ% af tttat %Qtu@leotldedsequence

t1 onal y I's envi si oned hat results obtailne
of jkg ﬁbGOPH%!e%'H? iifeRs Borg| they 6Htﬁ?r‘%°of5‘?%”%ﬁ BO Q¥ 18IS jeegpsary to
préeasspeaint aybhigdationitd thedargoite@nce!l i gonucl eotide. It is

[O%EI gitﬁere]ﬂg{gtg[q@c he (ga?}gtger ghtAtcH Igg OF] 8 {%tg §‘? remxtures) for derivatives or

malifiegoremsidneahérder, alngletsha\rt.ldeﬂtdrm,r dtvublbetwmddze Sy olooecleptide can be

m(gchﬁ:edcgt HRUUE ln%%tty %ﬁ é#'nft(;@% %ﬂhaﬂe%a@l@ohé qgrs&a ]to improve
seqguence no % revent g

stapylivr ofdhe ﬁ'PleéWe t 'b’bt' éat*PQter%tTh§ é’ﬂ%‘i@'éondFGWGTC'qq?eOther appe”ded

gr@lrﬂsgle%HCasﬁgetbt@@§ 6@” foe t%n@rhogt\lﬁelorredebto@r b agents faC|I|tat|ng

tra§srhoét %cr%s(s t&e] 88'[! m8F1 ta\éggseger ggﬂ' anL&)g |oq-ﬁ\k)s ‘V\?O%%/OtQQ’F ({) or tHe blood-

braih ibgoieu (see0d.g.d 8CT d&ublivationo b WGSIQ/&(M 3uphdybatmationsirigysred cleavage
ag%Htg?g {ngg?%a?%ﬁép Iag nt® H’?Sﬂmﬁgncﬁgffe:@ EP%%RU{) %f ff:ﬂnb)t%ateh(?o another
mqtﬁ@lem §- @orﬁ,lcple@t&er d&‘brﬂ%ﬂt'@mdl'gﬂ?@%ﬂ@ﬁ “@‘t‘ﬂ%ﬁﬂ@lﬂ @fﬁ@ﬁmg agent,

hysrmiht.amr@@%u@eave(ge a@ent der targeting host cell
ep Ors%ﬂ; en f C|I|tat|n transport acr os

[OQ hq a ep@aylglgmprl a '(‘:?ﬁStl\We mo f|ed base moiety
thBrS/s@l@&écﬂ))romrthet @eumlnolodtbg autmob imnitddetd 5(ftmee>uraetl &. -brorGlracil, 5-
atio 89/ ybri [ on g
Bt oetuegh ! PRbR ety SMARL T MR o
(carh@xybyqrqsmmyaot i dsagiay bé- Q?dmxwg‘athté@rmn@mati‘mt%télourldme 5-
nol ecul e, e.g., a peptide, hybridization triggered
cross-1linking agent, transport agent, 12



hybri di zati on-tri ggered cl eavage agent, etc. [0057]

The anti sense oligonucleotide may conprise at | east
wor@stass4 i ed base noiety which is sel ected frpea/EPm08/053321

group including but not limted to 5-fluorouracil, 5

-bronouracil, 5- chlorouracil, 5-iodouracil,

hypoxant hi ne, xant hi ne 4- acetyl cytosine, b5-

ca&b%%%r%@ﬁﬁ%%%{)rﬁé 'gprrlaﬁl c{rhd ou?ctl h| lIgl)fqagallctl,?gquueosine, inosine, NG-
isdpectanyadepmet hyﬂamthydmemhqyl urtamethylindsihg.dr 6212 -dimiethylguanine,  2-
m&h;@a’cﬂﬂn@m?ﬁﬁ hgfdﬁgrﬁﬁéqe’& nlleﬂmdy{b%meI\BS methylc¥t03|?l N N6-adenine, 7-

| sopent en eni ne, uani ne OSI ne,
mgh)ggqﬁnpp@t h%%ﬁm@meﬁhylmllhypmxwmnomethyl 2-thiouracil; B-D-
mammcﬁlwbgu@m ﬂ&netr%xg@trwmmwararam SnizeioRyUreyt 0Sim&hyithio-N6-

sQpHB Yo n R Ry AERLS PO S0kt RUSXRSRen SRR, ueosine, 2-
thigeyttdsireu b-awithy}- 2bthiDomnin @skibaraeb ditimeyracil, 5-methyluracil, uracil-5-oxyacetic
ac? nﬁ@l’ﬁh é“raﬁﬁ%% g?&eél}]%%& a\é)egs H%I@P%Mu?é?dn '3-(3-amino-3-N-2-
Cathoamrwy@ UG e eI 3&‘6|206 ‘Q'@U"”met oxosi ne,

[owﬂdw @ﬁtislenseqQ@éﬁbél&)tldglméWhlg@%b%flébeat Raseddy hodified sugar

i our aci i our aci

m@setﬁeie%;?iea (100 fhe groupiine! “@'”8%6‘8{ ,’B'ltjeé’c ioqarapippRpr 2dproprabinose,
xylufosej dndherosgacetic acid (v), 5-nethyl-2-thiouracil,

[0(25"9533 ﬁfQ Q&lsgn&!‘ &goﬁ%@ﬁ Qﬁxﬂgpﬁ) )co}ﬁ'éﬂcé keut(e@%gg‘l d\é’hk@@gckbone

I am nopurl
S@hIW@S@Q teieedpgptiglesuicieisrasd @Pé“éiO“QOéTmQ @eeadvantage of PNA

ollﬂ&qérg'|§Q1e§l!ﬁ?<§blll"l§moe$|}9fd %ﬁb&ﬁ&&qeﬁtwmnm@s&hwp independently from
I ncl udi n imted to arabi no

the 'Of"l'cu%feﬁg‘rhafﬁlt%g@d'uﬁ‘yq“{ﬂ fgdlae ngwp! I‘?é‘)&?%e of thg5YyA-TReet another

emlmnsm_e Cdnitiggsel OdllgdﬁuCléetlctealorﬁﬂ)ris@s coneast rona medifigoabhosphate
ba@%neggle!ﬁt%% r%iggﬁéggrg (}_;%%ﬁ#gowal pen g ho?ot%qe ;gr réor%dltg]pate a
phpmomrmlgmhreats 3 sthShmramtsﬂapab|plhosqh0tdcarmda’4@i a r@ethylphosphonate an
alwmssm%@ryan%m%tdr%lnélbfg tadgpendently fromthe

oni c strength of nmedi um due to the neutral _
[OQQ&kb@né’ebfatWéthﬁi\l@Sp?‘ﬁ vB? aniserser cbigpigientdst is ¢ g anomeric

oligeHucremse Aol argﬂmuclcﬁ@@nud@ommrm§e§eoﬁtc didi‘lﬁ%tstr@ﬁk%d hybrids with
kbon sel ee t he

cogg%gqegfai% gfﬁ cﬁog rgi; P%gf uglgs fthe strands’r parﬁlel to each
otlpﬂwoﬁpmhg@wplehmoteass e2-@ npﬂﬂwmbmumldi@toha olitneric BNA-DNA analogue.
[OWE’SDPP%O%UEI%%BQS ofth® ‘Wérﬂ@ﬂ Ty 3y %ﬂ%@sm&l by standard ethods known

q% nate, an é triester,
in {herasa e 6t &Y Uﬁ? ofaqﬂaquggnqt%lp 6ﬁyntPW@0]SUFtha§/@r? Cﬁmmﬁ’fct'ﬂélava”able

fro@r‘ﬁ BR&&arcH, P@pidat B|§@@§>ﬁ1$0btbgW@ﬂaﬂ@‘dsdShdsﬁhcﬂ&hﬂﬁl@r&gérﬁjcleotldes
anoneri c

| de.
QAP0 bY ies iR oy i Res i i Gilobm Be dpgrucieotives
caRINA prapausidibyuse obsvhtreltey pbe dldss putynnat suppotss, the strands
[0(%(%?‘]1 p\"ﬂ/rhﬁ'%I ﬁlse genﬁ %g@%%%&mggﬂgntg 'tgotﬂgcéo&ﬂé\ %ﬁﬁ[ll 2f @n mRNA
segpR{Ice Gae | b [ueesb Hoseldomeleneniant iodae trafsceitrsl inassated Fegipgyand to
th@ﬁbgﬁ)mbmﬁé.@tﬂe w.aﬁﬁgamdmroqmmatefmsls% kisgwda i n the art,

use of an auto ntheS|zer (such as

[O%ﬁffg c EgeIMPIeRy&r 1cah %g?'P’Srﬁpé? g%'éﬁ}aéﬁ"pr?ﬁf‘pﬁﬁ %ratems in vivo.

A Bumseyrsdf emghodethavg beddsdexbpid &5 deﬁ)]@ﬂﬁg)hmfsehé'el DA @r RNA to cells;

I S e ) c .

@hér%é‘ﬁls% ﬁééuger%tcaﬁ%% ﬁs?@%%&ﬁgkng @eg?é?J Osﬁtggﬁ {s’clﬁllﬁegsanusense

melegyldse designrsr & taygetuihe @ﬁ‘sw@dmtah*sme-@d aphﬁeesglhab%i to peptides or
pol ynmer supports [0062] Wil e antisense nucl eoti des

conpl ementary to the codi ng-regi on of an nmRNA 13



sequence can be used, those conplenentary to the
transcri bed untransl ated regi on and to the region
W@vpnizss g the initiating nmethioni ne are nostPCT/EP2008/053321
preferred. [0063] The anti sense nol ecul es can be
delivered to cells that express C5 proteins in vivo. A
nunber of nethods have been developed for delivering

oriRSRACsrRA B o et P Pl GERERargpioon surce)
cwlbeegmmsterwsfsteewtlwm sense nol ecul es, designed to

[06@'] geﬂo@é‘%r Qterﬁé)r l?éjdlﬁlgud e(cﬁlege rntr?{b%l?te&%@er{t@ﬁ&ﬁ%fh% antisense

eptides orantibodies t at specl receptors
sugplegihtp, Yepnreex B?’&%‘@@i o8 r?”fj?ﬂ?”f"éﬁ @‘&N'Aéé'l‘ |cer§qﬂ f”é@@?esc dRerefore a
pr&@rr@dﬂ nﬁﬁm@tﬁéf @tdlz&ysd &88dnhisiadnk YDNAOG&%Irud:ﬂOWEWﬁTGh ltlﬁe F@ysense
oI| 3 h tdﬁ La cg h eve nt{nt rfac &l Concelﬂt rati | ¢
8‘? UCigRldg P iPEgHE 4 1”?61 QR ofeg é’U%ﬁPe’EsortpP 87031066 '%fh“se °
suelm chogmsours torffdAsfectntager telisnini the tpatiee svill Tdselt e dhvee transcription of

| L
BB A ARl 85508 SRR HEREE e pe wr
endpgaieds hefgehog signatinghtrarsicrinys apd @@M@“}X@Ft tfﬁ”é‘?“%’of"’l gxample, a
veRloP BN Y intrddiBed B &ivB fsusiiBt iBis G4KBE up WG ta de ahd &F&fs&ﬁé transcription

patient will result in

tar et cel t he
Ofﬁ“a QUSeRSS }%ﬁ %““ Euﬁ PPUPe N SftRihteR'Sgaks Py 6?%’”& FREegemally
intBtARd] haitongi dsl it tar he tranguribere ot Gogudeabe dpsitedsantibdrise tRNA. Such

ve‘ét'&?so&%” §or¥lﬁﬁ&§c§‘8£ ré‘é’g%%'ahPSNA rt%ﬁ&%@&fn%th%ﬂéj s(‘aE&‘Jr& BY the art

revent rans
Veiciors GV SCRIaS RO wirgloORbaTS khern tihd a7t tustcbfor (Rplitajiom aobpression

in afachnelib e 6418 Eieﬁestsbara%@iseade%e eﬁcoamg%marﬁ.eé}%e RRM%an be by any
Such a vector can remai n epi somal or bec

PrORRIBHE YT G artie @atr“&ﬂ@&‘maéén |P6FiErakly hi“'ina% S‘ﬁ"sb\%UCh promoters can
bet inAutsdd blbedhstltotl\mr sderc protrvesrsl @siute duiaart i rde rditeedIAthe IMAD early
o f B Rt hea TR cOAhEY e SHENLARY BoG of B areome
virgs, alserhettpea/thvralkime dxrnaeﬁ wremgtelmhﬁ/\mgulatON@qaences abtbd nfetatlothionein
geh@r()éﬂnﬁ?efr P4, ?68@ RARFLER- 2), @tcﬁﬁmbé BpI&Shid Scosmid, YAC or viral

Expressi on of the sequence encoding the antisense RNA
veglghcasePeniped iR PTEP A rted POaErRIARt PNACRRStAEY thitgan b intiqduced directly
|nt6’&ﬁﬁ&isSLﬁansneprA&tfeﬁieﬁ@Iw VITHINPEtR S Ichis e SWR HiEHTBEIBEREl§ Affect the

r _constit

tive. Such pro e i_ncl] ude
ol R B g R ot oy G P JPBPGH By aPsihét Bute (e,
systegativa)ly)t he pronoter contained in the 3' long term na
repeat of Rous sarcoma virus, the herpes thym dine
ki nase pronoter, the regulatory sequences of the
Ribeayges ot hi onei n gene (Brinster et al, 1982, Nature

[065%p: ?Qi‘ﬂ)gﬁyimeehﬁlecﬁé‘é’ dbéﬂ@%dotf) PhaAgichIg, clé‘é%m;fﬂ mR\(ﬁCtrQﬁscrlpts can
VIi[a V or c e na
S st i SR et e TRIA TR e AT TRt pypacation

W09 1364 siublisheAlOice Mn 4990y BlS/ Pat iNoab,098246)r Whitcanbozpmessthet cleave

mlwq}\ %ps%eép%&h% Ye%h%{nlﬂldﬁfs%gh%écgg cgr{eﬁé Seq} tE) é}%%t}'b?/ é)a'rtQHl\yp }nﬁtﬂlAs the

acconp P she

uspmjt*en(reergead Eyozympnis ewfariey. Hmnmfgﬂaésnbp@me] cleave mRNAs at
lod&3ti W&lﬂ@teﬁmyeﬂ%\%klﬂé ré’gﬁ&isgﬂﬁtdfolinﬁ) c6@bl€hﬁéﬁtb@al£ds}é FHArE aMB the target

transcri tS can

AT R FeTRaUR (LDS GOg MRNE Ry IS Ryt sfavence of two
baRedb 5i-0@t3.on V®90/1 1364, published GCct. 4 , 1990; U. S

0(%[% ﬂ?e néd)zg/%%s cf’fﬁt%e %éen? r{\)eﬁ)t%%yggg' nﬁcl'l%te ﬁlgﬁae/n%oﬂmcleases

[ e-speciticC rec 1Tl on sequences can
(h@r@@eiteijptgterQ; qu;ymﬁﬁp\mg;h asHee one which occurs naturally in Tetrahymena
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use of hanmerhead ri bozynes is preferred. Hanmer head
ri bozynes cl eave nRNAs at | ocations dictated by

WO b@ak1383¢t r egi ons that form conpl enmentary baseP@HEP208/053321
with the target nRNA. The sole requirenent is that the
target nRNA have the follow ng sequence of two bases:
5'-UG 3. [0066] The ribozynes of the present

I I .
b5, HPe8h R oA IO DAL SA385 6. vega oubsnec
inlnterretiorst eatest apiliath| WOBS04300r aRlyarEadit-type mbghyinlea have an eight
bagg %ﬁ%c@/g sﬁtQQha‘t\ﬁ%rqu{eslt %gtarlgglsRﬁN@eﬂ@the W‘e%ftaaaeﬁgg@ of the

Al'nternat1 ona atent a? I cation
targefr'ﬁ'EA tEen ptay?)eThel '%‘@299?9%”09%?9@33% *‘é’?@ Fecthyge ”B%ﬁyf“es that target
eigit bhsesp i dofive dtalsed)tiedsdi zes to a target RNA sequence

reafter, cl eavage of t arget RNA takes ace
0T nR? h s B MEASE cBPERE N BURE e o7 1 s TERSTh ] Modiec
oligenugledtidesdap., aseprpead statglity, argstingeets ¢ que nloedd bd @iB&kd to cells
e s [

théﬁ‘sei (F)bsstggias ?l%'ié \ﬁv p/p %(S%B:’gl Fen?)?llo(g ecﬁ’%%wggﬁmg@%sbﬁsmg a DNA
COPWE)\P@GOC@’!%B“Q r'ltcyzym@ alﬂé‘@ftth?lgont@! ef 3 stiong welivteyepel Il or pol i
préiRbteN 86 8t réhsfRlddTelN\@l pRYBRHiclent Uitk d5thk fﬂlb&iy\'ﬁé to Bestroy

IJor ef erred rretg & oft deiﬂgver i nvol ves umﬂg |
talggied tPIFERIOS AHE JA PG transtaion- BR§3 YT 0RYRTS YH eé‘Bﬁ‘ﬁeP%ﬁ mglecules,
ara cathlyiom g lanen sitratalitiibveonpeitratiod is osqupred fol bfficiemayot er, so

that transfected cells will produce sufficient

quantities of the ribozyme to destroy targeted

Tripesnedgloamalion i nhi bit translation. Because ribozymes

[0@%? i kﬁilteﬁ‘ﬁ‘étlklél?n%ﬁdd&@h&%“bgsgen@r @xp@@ts@hyédnc be el QWBM by targeting
racel lul ar concentration is requl red

de@f)fr‘benwyde squpﬁncgs ﬁ%mplgmgrbt@%@ Fr’@r{egptﬁ@@rg]regrlon of the gene (i.e., the

préhbter aratorveahincean codpen alse fSicaledi@ctardd ries Jir@@niCtadhsbedtion of the
d [ hg deoxyri bonucl eoti de sequences

geng'nut%§gt 9%{'8 'n%‘fgg&{yhe regul atory region of the gene

[0Q69] e. Nudl¢ie aplﬂdn@e@ﬂesambewsewhhﬂalmipler@)ix tfgmiatienmar rthep indiibition of

tradnSéripEH aﬁat B#é?éréﬁlﬁ%mb@aétraﬂa&)v%m cBnrn Gréfpée'o |b9f1uctlé?>ﬁdes The

gene In rget 69] eic acid
baﬁ%l ‘é’@iﬂoé'gort &f btge%s@@"i”\‘ﬁc'?qt F’?Jf'r éh%‘ij [ B(O’f‘%tPrTﬁ‘PﬁeoHe'P‘ofo”Pﬁé’” via

Hdogbtebr ba@r\oaﬁngtrma@sm¢mgen@rauw®_upé eizat1@biratctsgsigleRher purines or
ose

i . Th
oo B PIREIT B TReEE 1 dorflBrboN HELCE g gees may be
pypm(oim’ftased ivehieh védll riegulf or TT iaoth GGQ@ tﬂfﬂtb&tg@t:reea theatheee associated
stBAAd 119 el 8ty Itm?h'trﬁ)tb GeNer anky pgrﬁﬂHllné @cﬁ" %ngtﬁ%s provide base

stretches o urines or I'nes
Cow@gmtar'@nt%ﬁep%mﬁﬁﬁ'a r@glor’aoa@pplggge slged ebtthgigluplex in a parallel

or@ﬁt@h@ﬂt@eﬁat RBRYnd & &bitioR] rﬂlcl@ﬁ:‘&%ﬁrﬂgecm Bay bd &Hoséremul dre purine-

ric, tfphwp&eﬁ cPMYR nlpggplﬂtrgt ﬁ Q?grf’?ﬂ? 'Eheltsg rmeoTer?glsé QII fa orm a triple helix
withya DNAdluptex ithat tis nabl ie G0 Ba;rspnmmldethbmordy)nmeWBMGanesrdyes are
Io%?eo?orpé' fnalg s'Erlar‘?c!1 f tﬁ?'taﬁg?tgc% gg%lﬁ?% E&luﬁm?c’ L ?88 t%let& I%gross the three
straa@ﬁ 't‘l'dtmﬂplmcl e| c acid nol ecul es may be chosen that

[0GHOR pNIEérﬁ‘éh%l? Rhe f)&ént%x%a@b.eees wﬂw hé f@@ge@eosﬁ)r@ib@meﬁaf fofation
resi dues. These nol ecul wil| for atrlegle hel

™o P nGTaBRe BUSIPEIS AAPoRlec UHePRCHGAUFEHe e mplSgyle vitchback
mdléeilasegr@ Byrithesabd inhan giigrrating 5'e3 i34 6'esarmee sbacihbietdeobase pair with

fir: 'oﬂglse?nsdt Jf%noqjgf& hgﬁ} h%’eggthgr elf#ﬂﬁ%tﬁé the r?ecgéstlt&/ RS 'snzagggtretch

S acro
of elther purines or pyrimidines to be present on one strand of a duplex.



strands in the triplex. [0070] Alternatively, the

potential sequences that can be targeted for triple
whelosi1I8at mat i on may be increased by creating BCT/EP2008/053321

so-cal |l ed "sw tchback” nucleic acid nol ecul e.

Swi t chback nol ecul es are synthesized in an alternating

5'-3", 3 -5" manner, such that they base pair with

first one strand of a duplex and then the other,

elimnating the necessity for a sizable stretch of

Mt@fmmi nes or pyrimdines to be present on one
[0G71 anﬁhé)élsc%vgr?%aﬁ)ﬁl\w\lﬁte rteﬁéef@-f e[rsgqg% am%wt%us mechanism

i Scover RNA |nter erence seens
to LPB?’tfﬁl 9%‘8% SHEQasieN?S Fiterpatvye| BONSE a@@ﬁ@‘é‘ @u@%fé%%% ik eXPreSS'O”
whadh BRI anid to/svermweethealmﬂraa@dshoft lﬁedﬂ%ﬁ%@ﬁ@a@%@&)utlmed above. Short

. [ . i ch t at . .

R R i Ns) Pes B8 it Br RUE 108 pilegng pand B B8 Sivwa s
used be lah &NA gildRblAg C()H;IpIRNRSQUIM deswtage becdnadertentdry RNENA molecules,
thJ?'ﬁeMd %Fb%?oﬁ“tﬁggorgsp%%gl S is used by an RNA

encin e of conplenentary

[O%43A st @éﬁﬁ%@vefttﬁl]s'eﬁqrméfﬁﬂ:?ﬂ@' vé*%ﬁrdé@;fﬁ & gtheg pecleic acid based

str@%fe@%éﬁﬂﬁh&g aﬁ@r}ﬂ)ozy[rﬁ)é)mwom? i h8&eBbproach and eﬁectlveness (a)
i nventi on-1| ever agi g'{a'\%dé differs fromother
t

CORRRIeAite ARiSPFeye 8'9 e@e? 3 GePYERRECed & i duA fgrount of
sifthed sohpable of deatdasap picoabberaratoredfftbe targat gerssmRNaA)within the target

ceﬁ.orﬂ%agr?ger‘is% |§rbta%t§oe B5% sc'tg&%rﬁegriic[eﬁrocgg%a %&%ﬁek?%moﬁcentratlon of
cat a yti1Cc process, 1.€e., a Sha

efiesipabiblecyes gaenepdiwigin the tareeicestt ireat 3 opncentratine ig mpagiead that is
qusmsona?blé\ewm&mhe chbi@ntraod &F e&%bnouéﬁznm IT%@@%@ RN is a catalytic

based on a stochiometric proc a _nuc
ProcsAS eI | BPPUOH Oéfeff%fé?rofﬂ‘o'ﬁﬁtl"%%MieesS'R'ﬁA?)e'aLﬁU%@l?”Wq Alediate a
thérgetiaregedt. cej)loompaeed, toaritoeyrman whithi leive isScat&igidi fuedion fas, well),
equ r e entr on o
Rlu? %eeﬂg% (t) SR %ﬁmg fl‘.%hblpg st?a%gyRmhilgﬁlrégévl\;a% tggg[%grl?%/? %gﬂ%ﬂr\@ggg{sqf target
sea%mlan@mlwmﬁe@f mefef #exdbdity modomstodat slegign. dvioregieRNURsigni of RNAI
coﬁé‘tmc{sclk %Ht ah® cHr?s)@h@ﬁteasathE réﬁfs@ﬁ’%gﬁ WGsiG h88E cdf¥tructs based on the

Conpared to ri ozyrres (which have a catalytic function
seguengg| informagiqa; ofs demRNAY tBr@eb 9808 e Wt o593y BES t MgREe ipl-and-error

ex\ﬁéﬂlrﬁéhtﬁbhcerets’bbﬂleﬁdafw desiah @I@)@ﬁthmfdr@taqméd harigRimes are more
uenc

oo R T et ) R B0 2 STRA syt coduirod B ioppmgs.es RNA

levesadea sibiqaitvas camdogamioesicellasachineryar t i san can desi gn t hose

[O%NRISt fﬁb%r%sé?@ﬁﬁ%tﬁ ¥sg%|fég§3ﬁ‘kﬁﬁng%télrpt)§ye%tr {fi'ilea tF&@Ai does not

gene.
re@g{rlgéh@ ﬁé?f?%s'oci‘n‘?f %ﬁ@dmﬁv%ﬁm%éw%@ﬁ @jﬁf'%‘ﬂ' géﬁq'htl'%‘ faCtorS)

th@ IBwER@GURE Bk ASn UhiRLAYSEMNANE rd¥PEMeCONPl €X i N nature
re efficacious in,vivo co%are

O] o P S ARG B B ot iar O SebR SGERGHE s ‘& novel
memhhlsmaa\lﬁhneleyr JdyontadesTheeprexistng gamee rkprossial stwwn-regulation
apﬂ gl;s fromprotein-based strategies, as RNAi does

QUIFE t he expression of non- endo enous proteins
[0Q7§lhchR Al gerstiuplei edmarisardasblepstianded RN rte3t camppecifically block

ex fé\éabrh G 4 BRgdti @éﬁeofAc@Jid.H@y nRﬂﬂd%Qnsitrﬁ&bm(%nré?é’tpé%n%ﬁtagomsts by
%@ In sumTa% f ollate (E@%\%’l ulatloRNL

B e RPN prPsPien & ﬁ@%‘f’“ e ani We(f reppes I"is a term

initidlly appliegd es a puatonexbis bihgegved émnplastx pne #sintwhere double-stranded RNA

(dm'l{loecgybgei e%re%glgﬁ %%Cgb%giﬁc and post-transcriptional manner. Without being

bound by theory, RNAIi appears to involve mRNA degradation, however the biochemical
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[0075] RNAI constructs conprise double stranded RNA

that can specifically bl ock expression of a target
w@ems/11383£or di ngly, RNAI constructs can act asPCI/EP2008/053321

ant agoni sts by specifically bl ocking expression of a

particular gene. "RNA interference”" or "RNAI" is a

terminitially applied to a phenomenon observed in
mtglharrﬁtr%s aped Vrvro% r\’mqrrve agouq re eSt h E) S |t ome(

BRRTS GEn e TeRibr ALEFR AR A EFRLY PESHRS
megnhgbis ohagion PAiEnalidesariseful methodh oUhhlbemm@rbwnr@sw in vitro or
intbgory, RNAI appears to involve nRNA degradati on,

however the biochem cal mechani sns are currently an

[0/l i v@s dpedh hefeins dae 49reh dsBhépireferssiondiRpsalegulés, or other RNA
mérecgmsrsdhcﬂ@.rtgrwe dOEI atfdnBiBY Rfat 6 tah@Bble RNAE ppdcevdedas sRNA in cells,

h of. inhibiting gene expression in vitro
SUS?a?ﬁa'Wr@%N'g f?g%ﬁ As used herein, the term "dsRNA"

[007) er She ®rmi "RNSoffbheounl” e, it mferettbegenat\lmmmeced:ultms subject RNAI
- |

métﬁ(gclc gesjférggo g dergl\ﬁerﬁH ®E I’ éf;%g%rﬁgsgor?ﬂda @éﬁe%vh&ﬁb&gr%pared to the

'e\fﬂ)lné‘ﬁ&? gasengenrf RNAI tF‘h'etrtJ@? m "| oss-of -function," as it

[0"57%? er &s UG BBRH, itith hll%éeedn&yatéé"@imu bicREd tdRWhdicdidy) hRél ability to
ment of expression of

ers to imn | eve
SN ENs e BA By S SNA Fropsas. S5 ke ipn Steure i
a Rdéenae@npstrﬂmmbsner[rﬂﬁﬁr&ﬂrarﬁw al sefleheriedepentidne dpRNAseEsponse, e.g.,
aPI@?éﬁB refers to (indicates) the ability to
di's ul sh \Nhl ch RNAs are to be degraded by the RNAI
[OWr%ceé% usegl hprein dibg tertatRiNGh coristruets isj sngeperic term used throughout the

spe&filéaat & beénﬁ‘allnﬁféﬁgrr RNAET(siRRAB), M¥irdin RNAs and other RNA
sequence- |nde endent ﬁA onse

sPegishyhish cap Q@ﬁ@]ﬁvgqsln l)@’@oto ﬁ%rgng\;l%NAf rf@\l@rg%ﬁtrfuﬂ%erem also include
exQ@BSibN UEdtors I(8ls@ red@ Rl to Cast RINAN ei@%srbrlﬂ veHgBpedpablBeof giving rise to

tra(ng ﬁhAsﬁ%ﬁ hfgrrrlr} gRNM%arr énﬁ Eke;ai?g&res V\%Lpts which can

pr@@nebéil\@lsera\aecd in vivo to form sr RNAs. RNAi constructs
[OM el RN %%rb%n%%to?’ﬂl@@?e?érpéa tB%%FeQ{e?s 4 adsﬁRIAre%fc&iuﬁgeﬁasmud ")

as RNA expr essi on vectors) cap ab giving rise
rofors b rapigels BHEIG A PN wﬂ%xeﬁsﬁgﬁmr'wm&whw produces

siRNeA Insoiet@B dh Qlfie CEIRMS Whickttise \BbrstOctCiaexpreashdc euarh Rbl&srsl iAclude a
vector

[ . 080] " RNAI i
b Rl Ao 88 ARACE LA 1Y ST erae s § Cpg ¥ Stlators o
in gep Exmads®nnfoc lesaroplacprdmoterss bperetoss, 0s echanoerexgueesisely linked to

2{5 F'fb'aﬁﬁ‘ %ﬁ%kﬂ% s GPanREBdY ?@Eroﬁurgl\go‘dwleeétra‘ﬂ ed BNANEvo RNA

construct 1s expresse Suc vectors
m?lﬁt@rSdH@ anegldp dea Pk fodamm aUrﬁFEN%d?’rrﬁ $iggle aismin £ enpicly can be
prédeséel) t@edmetsiRnAg) en@n(e Se)pph@\ﬂbtﬁgtr%stbﬁrﬂiéhah@iéwonr ahe t'eﬂmnatron
SIO or ex noters

seghen@ﬁ%é'?ré c (B?)ee? ﬂq%erfngn‘ﬁwétegg% o&elergehtgg eﬁ% y varrés accordrng

tostBeunaMdV\Hmstheli sint gemasat r expesdsibo vertouafe utdity in recombinant DNA

te%ﬁ\ﬁkﬂleg F"I%t (%f@ﬂ qr? %e% QF %&BW‘S\ Wﬂlcﬁtréfgrstot ﬂ@&la%ﬁ%@'aﬂded DNA

orm an si
loqgsi whickain Heir prestos Serat are ngh bewrwg themaroo@)some In the present

sp@QﬁHaQ@r’f I"Bla8midr RS Slecii A8 JsBd ﬁdt&&héh@ezﬂﬂﬁaé @reﬁma@ﬁ.u @ the most
nces. The, choice of prompter and oth r reg Qf% X

0081 ntsedJeme Phyeery Hpveerd ‘éd’?"&f‘ﬁ‘fﬁ‘ s JNtERLed; Rt Biupegsuch other

foln@sdf expleksion ed@s auhith, seexprogaivalestnfun@iobh® aisd ahicbitbeédantiey known in

the Qrt E&%@E’P&nﬂ?ﬁ‘érew

mystery )regardrng the



techni ques are often in the formof "plasm ds" which
refer to circular double stranded DNA | oops which, in

W@ b@sn13gact or form are not bound to the chr onoBGIEP200$1053321
the present specification, "plasm d" and "vector" are
used i nterchangeably as the plasmd is the nost
comonly used form of vector. However, the invention

o031 ¢ o @ Vi n Pl SRR PR TRt TR e FERAPRRLED uncer
phygiclogre cknditiomsiai theheelatot theubsleqiitensdapenmer et @. PO &1porfldreot the
mﬁm&'tra Qd?lﬁl: {o\"gngz géﬁg% %'er}nrﬁblf%Hci' @0@19d%rg%?%’e?u@fQ'hErb%Ptfle-stranded

% |ZeS u S|0 ogli c con It1ons
RN ée%‘éﬂ%%‘% Pfeici @E‘Itﬁ @@H@étodfatlﬁﬁl RN et & has e abiityolp npagiiate RNA.
THIRNAe tifv@AssH hfd thfe@dvéﬁl@geg@ml@elrﬁg)alﬁl@ td Eﬂ]érbﬂetﬁuéricealanatlons that

tar bl t
i e PP ARL AT i AR, ML P MR TIPS chad e
TmmumbEyofttolermdil ralceoRAnismattbes bdtleen the éageteaqlemse b the RNAI
coﬁgt Lﬁpts hsbr% MHr nﬁma 1“91 %%a@é%ﬁr@ 5@9Wqﬁeoasepa|rs or 1in 20
Variations e expected due to genet
bageraiei B, in §@ P%ﬁeﬁa'ﬁol ynor phi sm or evol utionary

[o6H2yer tll%ﬁféﬁ:heg_ {th@éﬁﬂP&rof Ehfe SrN R8I &hro wokeRtits and may essentially
ches etween e 1a gquence
bRl QT BHELRNE. R OHEARh MTHATIIRS frihe Siead pAPIRNA strand

thatris tormplehOntbgse piad tagget ®NALdd notXipnifieseyadontsibuterto SpedifichDof the
irs. [0082] Msmatches in the center of the
ta@lg‘%%g\cﬁaﬁlg?'ex_are most critical and may essentially
[028301 | Seauenesaidgegily ohay he apdmized RNReqUERCEC 69TDRatisen and alignment
a@w.mn%omc%s irAthel BR (3ee RN hhie D%l/é?% sséq@@ﬁi;et ﬂﬁélYélsS Primer,

| enent ar e target RNA do not significant
S S mlpte@ttr% B PHEET: A ERENCPoPRIYRRT flish nucleotide
sef041333 byzdcramplel the rEniithyW sy adveal@pitinirag @wbldryert@lid Qe BESTFIT
sofl\é(\)/g;gab@qsr%ﬂ kjgiﬁéj 8“'%%%?%8%' %r IUtng/n%gy R)OQCénglnt%ne% &omputlng
Grstpic feregter Hrans3) % &wmceaddﬂ@abcave@tioﬁ@p selqeerp:enwhty between the
mMﬂfo?ﬁﬁlQN %ﬁd bt §‘6ﬁ%ﬂ of ihe teﬂH&lg%ﬁé h%%fé#éﬂi @\ﬂ&rﬁ&lv@b{/ thgeﬁplex region

exa Wat er man al gorit hm as |np enent
of 6 (A e The Pt (MapongiogS Anhteitatge denygpop that is Capable of

hyDAdiBREWET 8§ pérBiofof, théJirge hsid tyarREripf(esg. 0460 MM GRITR 140GmM PIPES pH

o T ETEbo R Beahcl PaART YL YT RECHT L Tt MR [dlpyeo o

weRhiAg)and the portion of the target gene is preferred.
[0@4? er ﬁ éf%h %i RNR%OH&RJC%)%GIE %8'09%&’ uttdg/echawl%al t]qpt?c methods or

|ne UnCt|0na as a nucl eot| quence t
by CTApRBRANS PUFIGIB A0 EARSURE L FCROBISNE ROV BPVDPES] af Hertreated cell
mﬂﬁrﬂ@dlété %@ﬁ&:ﬁbﬂiﬂn i ew@ or ctdR&Y NIM\H@Iﬂneraé@czﬁﬁ\'ﬂ)é:’udgﬁ%rmdnscnptlon in

vitf T'T’Z R@Q FHSOP uc?sr gfqyoWﬁIHd%me\ﬁficﬁl ?{5) % fg 4 he pﬁospﬁaﬂe -sugar

baBxtmde airi then notledddd, eqpnist redades sisaeptibdityctar cdlleldr oudledsgs, improve

bi&é@/gggbﬁiglé i %1% g&q Qﬂgéctgr&ﬁ\‘g\él ér]%?oqr%'aﬂg% h%}"g)lhgr'n?acokmetlc

ques.

pr@neéteeﬁeﬁpr@éamplﬁﬂpe ﬁ@gspl@gdeestqr él’ﬁ@@?f‘r ‘f?ft”iaﬁ’ﬁal IRNAM@obe Hedified to

[o@és@nemdwap@aw&fea&ea@arﬂrog@n 45 86k MotdrdA818 Clb@ida@8nd M RNA
vitro. nstructs |ncluem)d|f|cat|o

StUglUES Fﬁérbet F?é'orﬁﬂo@pﬁ' es%%ﬂj'ﬁr Ptk HuvRLiogr Whitge avoiding a general
respobbe as dskNA . eLikpwiset basesdmag bs usatffeti tbidldck \thé actiaty lofiladénosine

degHﬂaggsﬁ%’ RUAPLRY Fuct may be produced enzymatically or by partial/total organic
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bi oavai l ability, inprove fornulation characteristics,

and/ or change ot her pharnmacokinetic properties. For
we@x@aplis34 t he phosphodi ester |inkages of nat urBCT/RROR08/053321

may be nodified to [0085] include at | east one of an

nitrogen or sulfur heteroatom Modifications in RNA

structure nay be tailored to allow specific geneti c

i nhi.bi t i,on era response to
svhfRtg ok o oYM ol P e les] BB VRE AR ROF By oroanie
Syolheasienom ne deam nase. The RNAi construct may be

Oﬁﬁduﬂ@ﬁo&%ﬁ/%ﬁlgﬂblrﬂodﬁﬁ; n?ﬁl\ﬂ\affn{) @ulé§ eéralbe (?dapted f%r modifying

org an|03égt esl| s, onuc eot |

RYAjtGopettstse Meyely i Ypstiais, & &z hankbone @franoRYARFnsisysh chR &P nodified

wifh08BEhohd2kibaels phbsphbemidad, Ipﬁomduufhwam EiAe i®ine®ybBssphonate-
1structs

nmodi fyi . rel
PrEg o8y B rfue B0k SR VA RN Ui Ao or suger
mdxficatintisf(e.g.d 2 viubstitbosmocietdies ad-esfigwhtisphor ani dat e,
[0(5%"7?3 pf@ééuﬁ %tﬁ(zedhsg@btgﬁ d’néyst%eef?rsmed bé/ a smC?Ie %el!lfcclomplementary RNA
strapg Qé tW%CW@WW@WﬁN ﬁ'irfmdﬁeRNﬁrﬁUﬂ emf@f@aé@f? §@eesniated either
inSAEIGH oubsRdi the eI W@@RNA%&Q/ be iRtrodRbdShighWnRMnt WhICh allows delivery of
atiﬁs’bonucl eosi de gnfl urati on

A6 CpY ot HATPL LR & e BB olnild BOP & 9P gries per cei
of slelifle-siparlee matdrial yayRiAldsteraretiedive inhibitoonphienewdradogedMday also
beis’trtljg?fglg%orr eC flgu%lé)(ﬁﬁglo% rTFMbRIEI:iH ”@Vf\%%eh&' %e@iflcﬁﬂ? eﬂg%ﬂ; Zlgcleotide
selvenghs eqresPRNAKIIte theglubleweegipa| of U@r%NPoﬁrea@rgeteéiw genatic inhibition.

[omgy me(fertﬁlﬁlémb051|nﬁah%r tlﬂ%@ﬁct(@\l;& oonﬁFuclsea?eStsnE?all inteAering RNAs"
er cel doubl e- st randed

orwal{?gﬁ?aﬂhﬁ%eymgﬁleéq aC' IE’"@ Py @ nF‘H‘f’ﬁt'SFst iNolRNgt{\h@ndgeven more
pref@mely ﬁ’DSESnuﬁIaMlcﬁb sio Ibegthisefyl cofresponpiagiifiilength to the fragments

gen } %Se d%l'ﬁ J)ftlé)rzﬂterngb?e%ggr%eg%l\?ﬁgﬁgh%é ﬁ[\lA@ et%derstood

to r@gwlfdruClefasq dmnmNAs andgtide @etcempbms tg dfiretaioet nnRhlAmytnausIng to the
spbARB&lubabes &L a’“llegulte mqurlggprﬂhﬁA id &%r&a‘églﬁ ®le MbR?\EI}AS\Sm the protein

constructs are I nterf erlwfg
Comﬂgée'”rm%r%(iu@r&mbﬂg'méf“eth&r%cﬁ?’d” O%Srﬁﬁ:‘%moieaé'es Femprise a 3
hybe,agtglfbupand even nore preferably 21 23 nucl eotides in

[O(g@ﬂgtr %IR@Q nﬁ(ﬁ %gzog%ndlr%%ﬁgmv S%rb%é)olgtglﬁeé [Jsangg a rr%r%ber of
tedmuiube@wand:ethoﬂ\lé‘sskllrrmethe|alRNAer axmplmdmf siRdiAdcanobe chemically
syﬁlﬁgéliﬂdtorqe'(gnﬁ)ﬂ%ﬁh}pmuc%é%ln?%tWBQﬁO\Lﬁﬁ th@ Em' I%f'%§ar¥1;9e short

al ri specli C sequences
sepge gng @gmepse RAA 9@,0@1@{3 ﬁﬂ\lb\e |sgnta%s¢ﬁegcﬁ;@ We@lﬁ@ to form double-

str@H@édeﬁNR%trhéiuer ith 2O{RleBtideOsRHR¥%gs hiledth Rt Tlﬁ‘ééle%uble stranded
si RNA nol ecul

s%g grgtg cgn Q%%%%égeqquéet&%b&f %’O%If engr Q}’ Fgﬂi\swe uptake or a

defivdresystepsofahoichie present invention can be obtai ned
[Oéb%ﬁ nglnacen#HJ%E;EeC%]c ;(ﬁeesWA %ﬁguéy%bé gentegaq l?%pgroée%'[s%é of longer

d0§9lﬁ§tf?@§i3<ie%l%ﬁ iOéc@qampﬁanmWeppremedofuéh%@nmmmr Inone

enfddRIMENt, hd rbres@p"hha infftfo $XRAPE Bsed hpmts chidagithed!) dsRNA is combined
ntliﬂnse F'Yﬁdg nmers can be s hesi zed and

Wit R0 é‘be"t”Bthdﬁ BiIbPeseR 4R 8RR er§P¥ RIEEYHNEA GRniyration. The
cothbimatidre &t mantaineelr h&ieg&oadhtlcmaah wetich thENE@sRNA is processed to RNA

mgg#@sg)fgé%ﬁ?g%d U%te fgtures can then be directly

er by passive uptake or a
delivery system of choi ce.

19



[0090] In certain aspects, the si RNA constructs can be
generated by processing of | onger doubl estranded RNAs,

W0 o008exispl e, in the presence of the enzyne di REF/EP1008/053321
one enbodi ment, the Drosophila in vitro systemis
used. In this enbodinment, dsRNA is conbined with a
sol ubl e extract derived from Drosophl | a enbryo,

re ducing a combi conbi nati on
[Oé‘éﬁnt glﬁleng &)éecgl(e% ST hs %Urﬁ e‘f HSI%? Clﬁm?% gpt&gWes khdwn to those
of pskdlc s $reed atto FRN&xamblec gk sleoffophbmgis @anl beousedotat p@Fy siRNAs.

AI@H{%'U%N ngﬁrﬁr%ria?ggé]r?egﬁlﬁsséu% EPA()S&%% Qinmh%hBHL.ofgi'a%Qy can

usi n& a nu ues wn to hose of
bej rhspfetoamurityFdie iaNDI dn  gelition) efeeRrBRRYI e-gansipe exclusion
chttﬁmogr@prwrgvcyros bRBuRAt ceNtrtf@gaﬂarﬁ | afity ,puRfVAtiCHe Al Whiibdgy can be

h as non-denaturing colunm chromat ogr aphy,
“Sggh’ %‘é’&%@g&t o purify the siRNA. In addition,

[0@92} oniat eegria pheferte! gaturesi atdeast oheisiram Mhh@sﬁﬁNAgn@emge)s,has a3

ovgméﬁ rft%tn 95&9'1‘3% aB&Ht({) ga&ﬁ&ib@% I fh' rlh(;u%h may be from 2 to 4
|cat|on W t can be purify

nU§iePN&§ in [lengtip Mare, peatgrally. nt ®r3epéﬁfhwsfaé%lt1tﬁ' ets,cleoa@eq Bdspgth. In

ceﬂﬁlﬁ enidoaitbn@f oh&&trahdRNVingPh 8C Ul @Barlyasndatng’ ott%V%ErB@WGelng blunt-

enlqﬁ@or sbc$ t?a&wrngxtnt%agrggrﬁj 8’ p%gzlﬁgth@gt I %sgrgargqshﬁany%ﬁertge samelfI gr different
fopsaehetratad. yn otdbetoFurtiay eninaicg sheastabilly 3f thel GIRNGY, ittde3 overhangs can
I .3
beossgelrgnged abglﬂééet{ehga'dg&cﬁ (gr# %étb éh:ennlsN%HJ % gll%ayngclgtil@opurme
nuilgotideg. av\choee raﬁﬁamgsmeme QU@WQWH @&'@H@SO\N@W&W@Q’ reghstiggion of

pyhme.rearr&lé&.déy B eﬁo%ﬁredf&faloga@én 4.1 §Lﬁt§§st|tuh6h of @ﬁ(ﬁmé Quicleotide 3'
her enhance the stabili of the si RNA,

the 3'
OVSKPéPS*?an% deqrythyinidinesip |t‘P"?r§E$E] aﬁ@ QPﬁ%?Otd’g@?té'&eaf’ﬁ'B?f‘Cyl% RNAi. The
abeerseas peX thydrbkiye sighlAcadngly ehradmncés the chublgasen@bis@hcegofittie otehang in

t.SQ % Srte'rﬁj%SUm%Ir%f g g&%r iNg, Or guanosine

‘eot sUbStitution of pyrim di ne
[O(Bﬁﬁd:l ebtqtm@anyesm’dm FRN/éldzoaﬁalcbIg iretbe famepf a lengoubletstranged RNA.

In %ErtéM ér?lbéb@mé}%'tﬁ&hNﬂ&oﬁstr&Vﬁfah%ﬁ&%byo 100, 200, 300,0r 400 bases. In
deoxythyinidine is tol erated and does not _affect

Ceftﬁ'é e@fbpﬂmeéﬁcweo?"‘/hwstru?h@ %ssé’ﬂcbés%%f inJength. H;P‘SIUGWP -stranded
RSAQ fref digea il .ytraeﬁhmanryee gt hé prodate siRBIAr &FuS1RE Gethef cell Nidowever,

r han ture medi um and be
o IR bR GRS bgtfo Pk e Pt desumablyhaspuse of
detaterous etfects that may the daoseath lof the sequegcelodbpendsitrdsRtiddresponse. In
¢ .
su%nbecﬂmgﬁg tﬁe qoegm%%ngﬁg%rg ’S}éstrte}ﬁ% ar §8H§:§A{r]l%gterec%u§e % effects
of BHistsmTRS KR are Reefqwadi construct is 400- 800 bases in

(00Tt . cefthin 2dE80H, QTeSRN,&l%ﬂéirLBNQSn ﬂfea‘oﬁlrh ges h@ehin structure (named

intra rodu i RNA sequence
2y PRIV T Dt Rives B B GG RO PTG CROAE fed by
trams&rmlrlgs‘rdrmRNAI pm@y@rqneabtprcmajtersm eisal rRabfesablye sahdeirpin RNAs are
engfﬁleg;eg rH (‘Ralﬂsc' g> copﬁnu‘c‘)@é'lg st?ﬁﬂe Elﬂﬁ)resswn of a desired
uence-1n e en res onse.
geafy b'élkﬁ@m 3 thQ ﬁ'éthalé@Rb'f\S cart b pr@évqeolé)fyw@yéﬁlm haifpdy BNA in the
celgent s which reduce the effects of interferon or PKR
re preferred 0094] In cert pects, the RNAI
05h o el & Hepbng Hashih Boec ey fosplbE oo Eaeg o- a5
a asndeaptiopalnprBiNA}. . In Tdueh Hedturps, th&dAS A desighigd tid@sdudedh "coding

segﬂét%%g ”T%P%Léﬁl (?{rthe? g@nslg andognﬂ?e%sg )étrgr{c%:bz?ﬁeeir Iglgﬁgc’ofnétﬁéqg‘.% coding

ner a ronoters In viv
seppgncps narRm&ease@e sequence, e.g., flanked by inverted promoters, or can be two
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engineered in cells or in an animal to ensure
conti nuous and stabl e suppression of a desired gene.
WO 200831388 Wn i n the art that si RNAs can be pr oRU/EPR2008/053321
processing a hairpin RNAin the cell. [0095] In yet
ot her aspects, a plasmd is used to deliver the
doubl e- stranded RNA, e.g., as a transcrlptlona

r oduc at dt
ooB B Sl B SHER B8 HERRndoPg, PRI Buggds! fer e
coding issquenee trmdnsbedf thehmnRidAlentaon RNMcanscr‘bltaebasedjango form the

donBIENERGRY FAD be the sane sequence, e.g., flanked by
i nverted pronoters, or can be tvvoseparate sequences

(0% h B%eﬁppbqaa% d’Y@QﬁW&ﬁQldeédl’WP agin %e%rvsﬁ r for bi-directional
traaé@msrebfs@ trédsgefie fohgel® B6th REnsEeaHCAItiCerisE RNAARSRENRE ] the same

TR R AT SE P o B30 40D v
a MERMBITaIB Sectatdweing edolwirgeiple ahgravteddtios: itfaomprises a viral replicon

| .
hagfn? W/d g\%tsrlg&grﬁd dtrdar{rs?r:b?lgﬁ 'umstﬁ& ?éd ift ah %gmlehﬁtlé(d §dddﬂank|ng a
tranpganedenan RNARCoagliknt %lnteéesée'}/here'f}\&@di"’dlq\rgfﬂa}PP'”Qﬁra”SC”Pt'O” units
wél@ﬁ@tﬁ's@ns%%@%hﬁsen&é"RNNtl%ﬁ@dﬁbts' fONeIMkisame RfaRddelB fragment in a host
econbl nant vector having the foll ow ng unique
®Characteristics: it conprises a viral replicon having

[omgmp ORBAI appirags taaanserpripd iefiherulond $trauchmgfedomm\e atranded RNA

|d%&gd£%' %gbs%dtlgm %%dt%gl t@rlﬁie Edr&ﬂ l?1'u[:]I9ucaaC{d sae'aﬁtgfﬁ:geor s%rt fstches of

dogblersiramistriENA antisetibsubsantia itentiphldp anib et moler Ae Skt nucieic

acRNbdREASE e%mplfaﬁan@%a@bs nfaki‘ﬁg‘ énaedeﬁmgté.m@rs BRGDr short RNA
fra ment in a host cel structs can

COB%FH?FSI <28 bgifquRdy oy %@p& iné/%/ Qﬂgg %;’P aa%b”tﬁ"@/ 2'P4nded RNA
(00988 Nt Exsmhplary FNKISdoasttucal that IsﬁﬁfﬂceQaPecbmlidﬂe rbalr(gl%ir gene, or a

paq%cléﬁ!f g dl?%k&er?eggc%s e?etcte%hosrb@t {18&(1?(1%/ ou |ne etg il above with
regpelcl toathe exglegtipnodf arhleertsarcye@nuql@ollca Sinaitzirlgl rsetdqg@gfedehvery RNAI
coﬁgtﬁmsl %deeh%%% f&@déllo&yaé'h%éjﬁle'd(l@édtﬁgot%e'sr@ftlmle@nrg detail

or short constructs can f ound for examnp
abgyr 1y @@eer@' dni§ antpiRAteS 11epd anyc%é@q f‘E@@é’n‘ﬁS’l @onﬁ\mat decrease the
préRNsd siiinslatidhedt Copesteihs 6r8dchMtyf ecognl ze a particular

or .a.parti.cu fanm | es can b ecte
OG0 T eRRE b A BB RS Yor R Bafd Pefipf fre™SeHe o the
ln\reelscpeﬁlﬁetrmttshetesleis értiesign af RAAI egress®nolasspiteuh det ampéied, and

Rf&.%ﬁé{qoas%?&g PQJeddSh'&f#ér&nt%.gn%omtl%é*%tb% 'td‘%dh@@ RNA

t he Iver anti sense ol |gonuc eotid
intg (@' ENGSH Vive: (@QHhayap ttgpodﬁ;;@n of Hﬁed%l}lf@reépressu@n gassette does not limit the

sc@;ﬁg bﬁh@ﬁﬁ/@rﬂloh hedmeaRMAIExpielSiod B4sBER Mubigh® tahOMSIuddidih the detailed
reas resen  translation of C5 proteins or

deﬁ‘érfpt'Qn? his EW@@@P aﬁ‘ﬂge'avé%. gn of the RNAi expression
[0@REE eFdzaeurds)etsnmm tol alliANA eheessumlmasm‘tte!; he that\ierytdoowrise an RNA

coanéf r%%;%ﬂt wﬁ’!:ﬁ aetnggdegsaﬁ ?@ES%&E{@ ex » es)égd apie> 'oP mducmg RNA

te can be ap sl on cass
intgeeyarregthel #'@f@r@nf@ C@re@n@ﬁg wjh |another B\M anofesulerpy jeranimngndouble-

stﬂan&e@rpﬁme@ﬁ@ex Sithél MPamdIE¥ NP UoRtehhSeslRslygn of the RNA
[ assette does not Ijmt the sco e of t
o§ L BNt &

S50 RREPIes £ S stk Oastienst tnat aaﬁ? gre known
to itmtrslemdedll inntht lzet. et @dahmptd, desrRXAIpixb@ssioh cashselse mayentodamne or

mé&ta %hﬁ\e%gl\é/cgles. After or during RNA expression from the RNAIi expression cassette, a
double-stranded RNA complex may be formed by either a single, self-complementary RNA
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[00100] Features common to all RNAI expression

cassettes are that they conprise an RNA codi ng region
wanioshisscodes an RNA nol ecul e which i s capabl BCDEP2008/053321

i nducing RNA interference either alone or in

conbi nation with another RNA nol ecule by formng a

doubl estranded RNA conpl ex either |ntranolecularly or

' I | a | 0 d
b BB s e b R Mo b S P e gy ve
initidted eithef insiké bt outsidd the nagleus. For exanpl e, the RNAI
[0&?6?{ e?ﬁel RNAP??%FE;%@ g?ae}élrﬁﬁﬁm@%eo&%p%f frRY .ﬁ}/éﬁ’% and may be any

ecul es g expressi on romt
geppitiat paeieales Hri-T @bt erexPgsgiudines dhe eivirePf lgRNAI target gene
is G]@ﬂ]ﬂﬂnﬂlhg rf&ythbeprﬁﬁnff&d/ebbbnelmbQthls%nS\Mmg(lnw how to design an RNAI

sel | ecule or two co
BRSO B0 PTG 51 SpTe. CHLPNR O BT e RNk Jres gene of
intergist Dabeﬂuﬂlrelmhm parmslllaliRNN tacaet gercéearﬂhmtmuﬂaifeals/ery the procedure

' he scope

m%?&%\ﬁl Spalﬂr‘]bj gredip |été‘fog§6f fGr‘?cgign ’[}gﬁ% Fie}\g]’ﬂg tdr gél‘tgbné.

participates in C5 activity or expression. Thus, the

Agihpdrse of the RNAI target gene is not limting for the

t invention: The artisan w || w how t o Si

03P e = B 0 £ PO nUGUE PRI B B e AS 8 deErbcsdon on a
targrip rredssiratrie @btianiyicliMA] butais get ligiesuetopbinding ef @t target, catalytically

ch%@rﬁ%mqu'g%é etagt rg%[htthg ltg ?éo Ce%'@aéw&%ocﬁf?eg It&@%et tar aqlet or the

rOVI
furstionad mtivity of Itfbas@rg@t qouai@rntlyoaitaﬁmﬁg tqwtdﬁeRNgret @fal'f‘g@tSU'gldﬂenh'b'tOf

faAIRARGRAS rdaBhOthw AR RS R Set 2HE afloth@mOBEU. ahk Yarget in case of the,
occurring nucleic acid having a desjrable action on a

pr?%%“b'@i'e”“ §EGOrMRBNeNt 9LiPe Birdgehey 6'66@'”9 BBWAS not
[00104] t Rptainers dos iddhtiigd basetlva ticaSEIEX proedsal(Gdld,aakl \PNAS 94:59-64,

19\%2?3%&32%8%%%3& ?cg%t ehresé’[_t‘ih%% érg%sé"' {ntag t flrtle?{I t%et%cla (t)(pn IngmgV,]V%Xrles of

stepsti vity of the target, covalently attachlng to the
(06 5P Eh @a?udbé‘team%Ur&'o@I%ubBQ' Qé(ﬁsobf dfﬁ%ﬁr‘ld 'sEéUe'n&g id IB?e_Pared The

reacti on between the t ar get anot | ecul
capgfi@t%tmq(threﬁg%ra@f mle%es rﬁg@%ﬁftflxpgﬁ%qﬂep% (-2 gach of the members

of G RMBREte rmﬁtuter@ntde@gﬁ@@%né b%ﬂj@h(tdégn patdanrVocdit®) 1hd lregions of
ase

ra%&}%?irsgggéqeces dl%ﬁggecbie%n%edfreglf@%%e seﬁ?l‘ tﬁtﬁbga? ?cbg%ssé in the
anﬁr[ﬂﬁcmtiorp htep%_s@qur@dxms@)rtawlrbe akefuered kbgwm toebind to the target, or
cft?l gﬂcg%esc%rnb ra@% (gt en, Jtrgaér%%rréon Qﬁgﬂ'ﬁﬂ{e%gmeg:tééhg in the

el c acl erln g sequence 1s pre

Can'éat@ awdirgathe apdanizes sgavsicas ¢3p qerf@qal)d@gdqr@éﬁ g, the probability
of frindfiagl aslﬁ@é%ﬂ@ﬁy‘?’ pbditiod. belr%a&ﬂa iﬂffoﬁrPBr Hﬁ%ﬁﬂlﬁllﬁfanbé‘rﬁized (e.g., the

or SR B LB A posal PUTBI G DESaHRGIA AL el s © and 100

pefdept)f | xed sequence regions are selected either: (a) to

[0(?1%%1115%& Qar‘i&%te&"mxtb;e' gaédnpalgteﬁt \ﬁiﬂ‘?‘ tt%e§§%ét?c§a({iarg§tl L?ﬁ’&er (cmdltlons
ence known 1

fayagable tor é'ﬁﬁ'ﬁ@] é@twﬁﬁ@théé@f @@rﬂnﬂ mqﬁémrscﬁf the @and@ﬁteswtu& Uﬂ%ﬂr these

cirdlirh&ag88enk .ﬁtta,rahm 5@4@&&1 theaBigdf ahd tﬁehmdwgé.@sabﬁthe candidate
m xt ure. The random zed seguences can

MK R Decrgnyiflergd as {qﬁralngpaﬂgﬁ.aplpwg%tfpaﬁ H%ﬂ’"ﬁ%{‘ Qeﬁgg%t agl those
nualeit gaials |hhw|mg1thbetrm@e9trwﬁmmfdrmertaarger only partially

[0(51%‘%j omezr%jcle C ac,gds’ \%l{hhﬁe %eg%?ﬁ Oéﬁ%nlltgl ¥or?l§q {a V(%Ig %g;%a?tlt}gﬁgcgfr% those

| ocation ca
nughd: acg with lesser afflnlty to the target. Because only an extremely small number of
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percent). [00106] The candidate m xture is contacted
with the selected target under conditions favorable

WO 2008h13884 Nng bet ween the target and menbers of PETIEP2008/053321
candi date m xture. Under these circunstances, the
interaction between the target and the nucleic acids
of the candi dat e mxture can be consi dered as form ng

seliot frCieaab R P heRet¥ hiadet Ao RTSho @G hRS fiones
aﬁimivge:blem[am)dlsoaglstThethelweh@date amp(tdse il tshgenieeallhidghiesble to set the
paﬂftu&;uﬂé Earterf.ePéo EhE?a E@F.ﬂ&}nt %Sl#rﬁ%? h'etHUQI@i%%hde Ak fbgﬁcﬁdate mixture

ef ¢ acld esser affinit tar get
(a%%m%té'yosrﬁ%/ )é\ﬁe @Jﬁ"?e@'rf’é’r'?g @ﬁ‘fﬁtfq”'”ﬁunber of sequences

o8 Pessidicleicoadids edestdbgihgl [ﬁarlﬂbnlﬁglCéisetheﬁ?/m@Cthéi)relatlvely higher
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Conpl exes". [001 12] In certain aspects of the present
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Paftigdlan vy Seﬁ%‘f?lﬂhov'ﬂ Rt elaced ﬁ’éﬁtass”‘t%a'lynﬂ@llﬂrl PR sequence(s).
Likpimasel @aen @n@mh&éqmcédmb niupnidSeatiHae, the @DR1CBORA aad/dr CDR3
scpb e BTy B0 R NG Uy Oy giger o0
senhﬂtce(@hclblerulﬁylrtqm@etuah&mbardy wghis gentdit rsch proceaSs walh gnawngo the art.
[0@1’2*5] QRQ ué&d%’réﬁg astﬂlﬁﬁ‘elnfdn‘ﬁbédﬁz doﬁmpﬁé&‘ﬁg%%ﬁior%h%ln‘&énme regions

°r§%'hl?é%‘6éhea¥a>h8f W o Ith%ggrﬁnéhesp@%%ﬁﬂé’ﬁc%sd%ré’ﬁd feom" a particular

gerfiineesdqadiite Methe h@rﬁiable( ﬂeg@ns gmﬁ{%n%ﬂﬂcfﬁambfcff €HeCdMtibody are obtained
an mat ¢

; anti boER ¢an | & B)'I' C5 bi ndi of f th
e SR D e e Gtren, MRLGREEbin o2 (e fBuree of the
segsencgs.t heonbisnch sygteas sdygad estitrodp édratsed @i antrgregeni¢ mouse carrying

huﬁ‘hlnsm noWn@RTﬁgd%R%}%S% rﬁ&?senk)ﬂﬁl%uﬁagd Wth qn@‘;ntlgen of

equence froma partl cul ar

'nwsg@(ﬂjé’%@)eﬁ?% Q%ﬁ”@éurﬁ@p%%?é@ewﬁt'w)a Adiergtialls 4| hugnan antibody
is Sdetificr bﬁ%vﬁﬁl\g@HGﬁéﬁ)mde@@%ﬁﬁgeMWaryLdlmed ondphage and

d.and
ScEBH0 U T PSSl PICEH B9 oS SRIBEP Gt o be
[0@@6] al dumant dntibodyt thatcisu'thel prydigit o'l @r "deDiRdsfeopiem defis) germline
B} O LU G AR LLihty b OB oleeRuence
of Hretfuren anhady suiie @BvRSracisessaprnges ofdiunian ghemligR Anmunoglobulins and

se\é@mgakhleehuh%gl il mfmUnb |b@n.g}§§qb@@&xhar.s Iclog&;t i B&duasice (i.e.,
erive
AR PR R B SRR AN arh BT P at s the

praduct of' lor I"ésrigtdn fromé&iansariadulat heman tgeindity mmnmﬁﬁlmllmedquence may
co“a%ngrﬁ\ng )é? a%meFel?l%s oY o%n PP tﬁeeﬁéﬁn'nﬁ‘e FMM&Q ugﬁéél d”e to, for
ource o e sequences n-one s
exgmsbemturalIymmarnngammat@d@utat@nis au‘ ybitbidl piteaditected stydations. However,
nmouse carryi ng human i nmunogl obul i n genes. The
transgenic nouse is imunized with the antigen of 27



interest (e.g., epitopes of C5 and further described
below). Alternatively, a human antibody is identified
Whopnmss4i ng a human i nmunogl obul i n gene | i br BEYEP2008/053321
di spl ayed on phage and screening the library with the
antigen of interest (e.g., C5 protei ns or epi topes).
[00126] A human antl body that |s "t he product of" or

a %eieqc eéjnhé@agaanm%ogy tyé])'ecﬁ V t]a | ecrf a |no ﬁc{‘y lgcor?ggerastngé)%f Hﬂsntlcal to an
angim Aodaeneerse cpueried of a thumah Lgmnllranlmnbmdglolntdmtgeee antl rrontains

? G Sei¢ Pe@ldﬁé‘iﬁﬁﬂ@éntu%ﬂ@ﬂ &1 FhiloB&y éﬁﬁ%ﬂb‘éﬂ%%{eﬂ%%ged to the

ectin unman |ne I NMUNO opul I N seguence
geffﬁ'éﬂe E”E“L@PQ'%&*P ?’Pf”%@ﬁ@e?ﬂ%e’(qes ef Ot@'éaﬁ@%% @g., murine germline
selyGeaks)t Y cdrRint dagess auae antody May By BBIBaA BOY:DPEY . 808, 90%, or at

o B0 & ar o O P SR Gisp e EStbnce to e

arﬁwa@aﬁs@uame enoodeali by tiengenolimecimchudoglbiiegems as
aTI?éjpérQen'i Ia%mag B&Mb@@fv&%ﬂﬁ‘&%eé E%H&%n o'P'ME nLtherf Stlidentity
tura occurring somat
poa\t@nsrsh@reﬂ bydhe seqyenaes (icd "/msiteamtv m#sOf Iq%méo%tloas/mléaf @esitions

x TooyBEkiRhicdRdyurt Y fidbeY of @ps 8dhdahs RAGR G dadregHpe thaenaddld to be
i cal to an am no aci d sequence encoded

| east 90% |
'”‘W“ﬁe%fg ’Tif’z?ﬁﬂ”i”]*?@ Plrie ey PEMENGeS 3‘@%@%@868{ $§9ygnces and
detarinmatia@cofthercesai idad@sy bératern ﬂ\@mgqﬁg’ncbhcs duuerrmmeamsmbmlakyalgonthm

of &8, %g&? %’r&f?\/ K)ﬁhSP ] g%ﬁg %ﬁi)f.‘esig My ﬂe17% which has been

i mmunog i amno es 0 “ot'h
inqognqgated it tha ALY piagraan é@mrﬂ:@sysmg a P6M1?@W$'%h@él§ue table, a
th FRbiRAY ABY oBS palatl 688t 60% 70% 80% 90% or
galalM]%ea%tmI Efm gr e\?eﬁpata Feast 96% 97% 98% or 99%
[091#&ht TyPigally. g \éﬂrﬂrHe ol Py liRYSefiveq TR 8 perHeulaidugran germline
segedice Mledisgatbetorb Yhdnhi® geindrhdid eifferantesaghois lamihogefiesequence
e ' het ween 1t e
ers SR NS b e, TP ST ool RECRERR o of he
huyantanibasks queyriispday (no. reore tani Ed@ntevqrwm#redlﬁan Heénki eryl amino acid
du#&?é%c%'fr%ﬁﬁhé oAb a%d%fecf;lfé%é Ehc%ﬂéd Pfy t%Q@)enmnh@hﬁrﬂ%dgr&B&m gene.
account the nunber of gaps, the”l engt h of each
gap, that need to be |ntroduced for optinmal alignnent
Cdrhelitl BBtiHoaRs Sequences. The conpari son of sequences and

f d
10§26 L AhBRY 8RieSls SR ranh MR optelor 3, BT ol Grorpectary (Cametus
baksipeyssarain@al§ils Wrdmagleriys) $88ly Confpding Nep/pWorchmmbers sugh Bs llama
spécu&g LMY éQccBQSLQFﬁ g?:%cé’ﬁoo%r% e, Nﬁﬁ%ohé\ﬁe

rad:terlzed with
ram ersi o t re&

re%%‘t © sige.gdpIClue JORP§EHa PRY/ aawgem'tsam *amg@psméﬂ t {repgin 19G
anftbodidsORLAS]in Trbéﬂlré?ar|t1 Itwslfamw;oprma\éhnm l@ckhighRrEhaing, i M.\Are thus
| CUl. ar uman | ne,. s nce w
syt islrie? MR RS o S Byt Ao e e P R BERS v rght
chiine typitefor andiboliescfpueotber amimoasl eSecoyOt HHe046udran ger m | ne
[OQ@P”R%C?&U& ttllﬂ%o 0y e id ah{béﬁgﬂfaﬂsqhé:%glﬁmn%l%“?/a}@glé)&or%ém entified

asg{rg Fambe g@;ggq Pwgengtic ergglneegng %é)(y,ri]elq_a Smiahproted] rdavmg high affinity for

a firdct BEENMG i HASK trmecam we.gmc bﬁk.b%@%@r%@ pedaéa@dﬁ&mbys b P&melid
ernl | n i nuno bul i @% lid anti bodi

o RoLE ] S DR N ot LB e, TR AT 1o B A o BighShem.

270aned6-aed; duowelthaty al(, C2008| Neturleaddr i7a81188;aPidsobatrgérust al., 2003

B.%ﬂfﬁ%rdh‘éﬁ? 1£a£ﬂd {48 b@ﬁéﬁﬁétg%oj{é‘f&\{ é{b?bé’z fﬁ?’ﬁb%raﬁce%%%%e 62;
angi lcawyeeeys. ﬁa&ie 1l9@§rE'\&%rJadt7e|35‘z?e@52\ﬂ1 t ﬁnglneered I|brar|es of camelid
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respect to size, structural conplexity and
antigenicity for human subjects. Certain |1gG
wa@nioshtgses found in nature in this famly of PERHERI088/053321
| ack I'ight chains, and are thus structurally distinct
fromthe four chain quaternary structure having two
heavy and two light chains typical for antibodies from
an?@l ecsa?‘rélll %']bgﬁi}i §§%n&%/vr\% ﬁ4/ coé‘ﬁ16nz?8rﬁgﬁy %%gtlle ha?aénple qrom Ablynx,
Gheat, iBelgiiuen. dbsraitmothereamtibddiaschf asn-Wdrbrc anfgirb @n @btlrm Foatiselgyence of a
E]%F(ﬁtah?oo%pgfaﬂe&r blﬁQeJ 9ecl’)|n%|ngn® %"&étémpa’ %cﬁ]e CJ]‘mélt Mbre closely

finit for a arget r esul g
SRS A BIMAISCGHENCE | O FoNRM B ReT&THeck Bl tasnaturel low
anti§aHigrly bflcanane Bﬁl€b)(>d|es @G{ﬂm&én&:ar’?@é furthér.reducé®9, 808; see

0§538. TissbeieTR Raiack nas qnolecurs ek pomanaisD origden ghat of a

huﬁiaeslgﬁbmlgreme end dihe proRD0BasBa ebysigall gaeteCloé nly 14 few nanometers.

40- - . o
o PSSR A U5 NG gl S i
sitgs, that geofgnctichygly iedsitde) tq amea@nfé@dbﬂorqﬁ%\rﬂmu Pdaanelisboranekodies are

us@ﬂda@r‘ébgé}@% dfefe@gé'fﬁiﬁér% tﬁét%r&&ﬁéﬁﬁs@'cﬁjphy u@Ng?ltlt:Iéhs?,Q%ﬁmnfuﬂbloglcal
I um W ot her

ent, Bel
(oD e s oS ReT et e o TR i RGP s A e st smal
sizafis thacanahéld randbhdag dyn Daibit be a addui Ebindieg rdseaifit bite ib @ groove

or%ﬁ‘r@wnclé?t 8@3?&8& rBtlaﬁt g%rhgn&lcgﬁe%é'ervé: ﬁﬁ?m @Ek%@é%ﬁ#ﬁﬁg closely

resehfé)lf?ﬁath@rfahctlp@wf @n@lﬁfi}é?ﬁl v mo@ﬁuléraweigfﬂtddra%tth%loﬂjﬁbgf @ glassical
anlﬂb{m?,ns can be further reduced. [00131] The canelid

obody has a nol ecul ar wei proxi mat el y
(00l ¢ iR % Relpour Weight s C?’@%ﬂ%!zgéltﬂhér s} gpamelid nanobodies

befrigtdxaemelp aisermogihityls i tatle @i eﬁm‘émerpl-nind(mIpybta)ljtle\MQestlon and poorly
anﬁ@%ﬁ’c{?ﬁb&ﬁ% Cé)gs’]rree uSe ng ﬁ% %gr?eellg fyéd%g@e}lta(c)jllyan e frosm {he %lrculatory
systetndsto tibsues zand eﬁ/em@rpss)malbloymbrwn lsAriidr@nd oan mea;g dtsorders that affect
neidub kieshe. pN%F]&JoB%s dan %nthé?%ﬁ@lltétg d?@d“%%bﬁsac%sﬁ tHé%ﬁdéb brain

as reagents to detect antigens that are otherw s
baérr%/ptsﬁ% Ui Rry Ruballei 201 %dﬁ“@bﬁhé%'\r“uglé%ﬁ%l?&%s Thaggfeatures

coaﬁaur@esﬁmbheelomﬂ@@rem/l i hagemy Bdicdtb Yaat wap@nmi bRéntial. Further,
cons

nobody
e e St 'Y Pakesed Bordehmnate SO PR o i e
[00183A gccvmyrwlwra fealureooi tbe efdseotf ineertiam dged cpmeﬁobamlboandr camelid
Vel pagi | gse
nePB0R 2o S P, Br EOLARI chlah WebediDhfrcl S antibody or
napapashit is d\at}@a"wﬁ?pttc%tm &te sareslidsaninall i-ants Bedyced] ©o feogamelid
folmhhg: |?1Mdﬁ&|aﬁ&ﬂ\}vﬁ}g C\Bﬁirgﬁﬁe aél frﬁ@rﬂ@rﬂ%eré&f,z Bsihd! tdch@§ues described
res in [ anobodi es be extrene . . .
e s teR B oep adlE Mt obi B aRECR PRI THoBMt Bangiipeed. ie.
praduges thiyorelediod, fimoetaynpientiiogeai thrarfinoft hieagec displeyjog raperopriately
i i . i | t
mutﬁg? %@gtcg@gi%] ﬁ%{)@%}ﬁﬂ{ﬁghsﬁ&ﬁﬁggﬁd %ﬁ%e?g%@%sé}ae?r a C5 epitope
degerivgd hpre] cﬁs @ﬁgqteﬁngﬂh@pr@%artob@@es eAnsfurters e cyﬁatmzed by genetic
r?fnfe@rﬁfg 6 RICNAYS thb IS e in NARPRACSBTecERIM I8 Ffifl@ds to two weeks.
acilitate drug transport across the blood brain
barrier. See U. S. Pat. Pub. No. 20040161738, published
Dizbogliest 19, 2004 These features combined with the | ow
g n eat r [ ,
[0%:413 @i%bﬁ?d és}é rt Rlbé@ﬁ %ISE&%C ﬁé@ﬁlﬁgessﬂ‘cghnﬁe\ﬂ?gﬁ '}\ﬁ domains are
exprepsassyed snnglemotyraaqﬂyl@tch@n ceohhestesiinha drkeEthatisltpo short to allow for
[00133] Accordingly, a feature of the present
invention is a canelid antilbody or canelid 29



nanobody having high affinity for C5. In certain

aspects herein, the canelid anti body or nanobody is
woaa08nadsB4 produced in the canelid ani mal, i.ePCI/EB2008/053321

produced by the canelid follow ng inmunization with C5

or a peptide fragment thereof, using techniques

descri bed herein for other anti bodi es AI ternatively,

id
oo dtbkseny® 307 chflf SRAB Sabd BFE BT oend T ppeigs par wan
con‘rmhagmndxr)spd)ragmmgf apyireo [shaiat @bgebmtmg@wtmewtlgamrblndmg sites (see
e@a%mg&yetpéot@gmar&im%g RAANI 19 DERLBEULLE4 M. tF‘Bu&@ePal 1994

ito escri herei'n as a target. Engineere
StWﬁW&b%a'l%% ah Plaredies C%b%a@ﬂ%ﬁ?p?éc?stgj%m Rolypeptide chains

W'ﬂ"r@“h@ﬁﬂ"é'slﬂﬂctbﬁé Vinar gase Ve, el-f/, lcd)rfflguﬂaﬁon’:) <5r9¢LL\-N/IH§Gﬁd Vig-Vin
Ve m nut es
i Ho ol safa Bt aerfor i it FeErmst b splble form i

balctermvhl ch VH and VL domains are expressed on a single

|-y pepti . C . i s, i .
[0@1%:5?’ §|H%Il9 @F?lg @vgbébrlesa(lggﬂﬁ%f%og\%cgﬁ b&/ ﬁ&hfe{:tmtggﬁé tvdosti Jb%Gy forming
PofyRePtislgrRbateR afitA. "nWeOf\ﬁﬂpm’fWaw_y déramins agairesidies Hsee HO”'Qer and

WRRIP! f98 Nt@nYerd ORUASI. Oﬁmraﬁlrﬂitrh‘eer qb@mms@@re\w et al, 1996

creatin n b| sites
'mS{“”%\‘PCh”%P@és2@%L9g)Na§F R Sreseeih Sodlate i e, actve
métoinjesik faet (sde Holligd® dnStMintet 1997 QanterlZiruboll B@punother., 45(34): 128-

Di abodj. eg, C e e n
30{50 géttgldqu a Wﬁﬁ%%ﬁﬁgol@érﬁmﬁe S(%’Y%CI: CW%” \/arf—(le-F{ﬂ_Cé’ 1997
|maWd§10tVPIBIOX¢I9A JR)HBI/105; Exidemiay gt alt. i1890 Protain kng. QA(WHH 72419 Adiabody
caquoé/f&@ed(tvLFé/&b QRAEARRUE - @BNodM ($HeNLl he atanBos el IBiol. Chem.,

of them can be expressed in soluble formin

27@8‘&?@?@ %) [00135] Single chain di abodi es (scDb) are

produced by connecting the two di abody-form ng

h h I'i nker of approxi mately 15

Erl% GX'%SI% bgn%ud? é? H%OWé ee Holliger and Wnter, 1997
[OQJéiﬁl:eAn lantihedplof therimventiohean be4B¢Bared usin@@n %tlqu haing one or
m@rle Ny adh WL 'E@Hﬁlé%gé: BOQURBY: mﬁér?al Yo gﬂgﬁﬁ’h@ a MEARICARLES, which

ressed in bacteria in Solub i ve mononeric
m(;p ﬁﬁ@&%’ymw hayerlterre PIyPsEtes fromggq siegine éntihagiry Al antibody can

be: nghReieh ey m?dﬁﬁﬁ@éhe orl@8re rggduééﬂlvlﬂh}(n (ﬁde or bb8S@riable reglons (i. e.,
Vi %‘H&(@cﬁh&‘%ﬁ% Eﬂg)onesgr gEe: béﬁdﬁ%\}ﬁg}s nglg ‘Ehnié)gg of more
frafremios mgiEﬂ@-Add@@ﬁalty@ﬁaume)twem ati anbbatly coahe bagifieesethbyt modifying

re%&ue{s%i ﬁ{eat'ﬁo?l %blggggqgr‘j§xan(£$egﬁ> SIHar Ghe gﬁecftorzfgpc?’orq ) of the

I neer ed
angpRdYbodi es [00136] An antibody of the invention can be

[0Pr3ZPAORE typei 01 Gafdbld RdgidAOshyindanigNBa0e &r p&IrRed/ld CDR grafting.

B oA ek T Ral b sy P Raoa Pt
Iocmtetdem glae gk tt)paa\lytane3|ghlrc{bmnt¢iER$t Eortthusgeamtll the dyninofatid sequences
w@ﬁht gﬁgyarg ? Qi \/%FE%' Bbq\ﬁ% ngldﬂad%r{tl%d?& g s%%uémgg outside of

residues WI N one or
CRfrs. dBrsABYE GBR seQLfeaeeS@f%rﬁﬁp@]s\'/qlq fer mos_ir?@tllmdyﬁﬁm,en@mactlons it is

pok 8§18k A0 xpresd RicoMbinBhtar@P&iy thED ifinit rtwgm@éﬂﬁeg sggmﬁ.c naturally
Addi ti onal | % or alternativel an an

c
OCEHTGN BRIPEE D Y FERFHHGT R XPERSP 8 tatinaie GdR Spasnoes rom
the egeatiic (najurallly @ccedaitidod\ograitédesntd remefvbrésequences from a different

anﬁiygb%/t\hi%néiﬁgreﬁ)tf prgge%es (see, e.g., Riechmann et al.,, 1998 Nature 332:323-327;
Jones et al., 1986 Nature 321:522-525; Queen et al., 1989 Proc. Natl. Acad. See. U.S.A.
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anti body. [00137] One type of variable region

engi neering that can be perfornmed is CDR grafting.
wo\rishassL£s i nteract with target antigens predpei/BER200$/953321

t hrough amno acid residues that are located in the

si X heavy and light chain CDRs. For this reason, the

am no acid sequences within CDRs are nore diverse

b th t.sid
ool OAER I PP "L RO S P PELSHEES OH1B) S0
56ﬁ$s7c62aand|6k16l337@)nt| gen interactions, it is possible to
[0&r38( eﬁr%ﬂe@‘ér‘k@bﬂ@rﬂ%s e b@ggﬂaﬁn@? tfrgﬁtpdﬂléTbRIAtJb?abag s or publlshed

operties specifi'c natural Ty occurring anti
&ﬁné%g’laf’ %WP%@G@%WP%@P% gﬁ'@@ts(?ﬂﬁe’lcﬂ%lt FPhérquée ngp'\mllne DNA

55 66HE88 €A ShunaPMMdNg appeaight tiaim adriabrl }eguoacgeuég icB be found in the
rom

«antibod fted to f
ViRt Pl BRTBE AP RSP e B Bpdh hednpisgs at i
cpe.cgm,acRkigbimenas ewellalas, in1 G8BatNett @f.e 1932 : IRBeB2E; of) Bnadgins of

Img{unéibglﬁ%ljrﬂgr%imtfﬂ'{r itéal %%p%‘gﬁ né%ﬁgﬁwoéngﬁh%magﬁg%%ces NIH
Puhdicatign Np5958242; Aarlingow et P"at199?\loé M. @QIOZ@J)?[?G -798; and Cox et al.,

1994 B3R .JORMurRI. 89327836 Al cdhichBOor 24N of LKIEhLEH8 lexireSEMBSrSorated
heﬁ%’blgﬂﬁ%gs can be obtained from public DNA databases or

®'Fef erences that include germine antibody
[0@S9E SleeoDRS, 2 Bod 3exqugpices agethei Vi rGDRINA seldussyuesces can be

gr%fgeic]i Erggq‘%nteg\l%}/ky G%E)(#IS tb/%hﬁav%hﬁe%e/n% él %qﬁer(c%géso%agq&fﬁ% in the

foun ne se
gealingbagwngioRulin aphefrem vhinh thﬁfremﬁ\e@rkéeqwmﬂ lﬁ@&flp%d or the CDR

se§BENCAS cak by Base) on%sfré/iﬁévborla%ghcfhs KR abn@in &He- or rﬂ&glnutatlons as
eguences O Prot ei ns of | nmunol ogical Inter est, Fif

COE@?fepotﬁ the), I8MIMERSHAURRATE. o OrHEEMP . dinBesHA%RE fogad \Fh%ég Certa'”
indWhirtde&utbik | kpakfioEn tdNenutd +Sstdlids within lhBSftHﬂneﬁ«Iorlﬁkeg;oniQBZna]ntam or

' . 227 T.76- 194
o B a5 08 cbiR o B8 A 6 O3 b o o010t
5, 28018855 693, 76200 [HokBAL3ED). her ei n by refer ence [ 00139]
[oJﬂ@] VEDRPRLN: algh @chrg’fteﬁeﬂféeﬂgrﬁ%&ﬁdreé&% ML tldeszother than

3 sequences can grafted onto rarrevvor regi ons
'Wﬁ?g'?{%\\}% dpwaing.d Appiopagte §é%f[?€’r§cf@mé§ RRIMAteNRIl Steplg framework
thgrefisplaly 8 thel gratsaaasi@iadlsueh gﬁtntaej fofMaWYat e dtadade SRRV the target

or _the e
of TSP 08 o 13 5 e i e SR S T e 2 fe sefigp in which the
frammvwrmgams eresbassd oo fipraneatint ankyitire ligenahn, ineecazupséait egtochrome
n [
X nstmb[e PS'TtI ad &? LAEPBde ngﬁgln Jn téh%c?ﬁ,l@ésaﬁ\f\ﬂset}%?ﬁ” Nygren

i't is beneficial to nmutate resi
and hdhleny 2988 \(otient @ejnien & Stticiveal Riokioy 6rH6&AGAnce t he
[O@Wéj gﬁﬁtitlkérﬂ%é’lgf @d?igblietr)é%i@fﬁ r%daﬁicﬁwglglgmatbﬁﬁtﬂ a@nn&b aC|d residues
wiginylge V3 750" Pio6 a0, CRepandarC RS i ES §F HRIeDl Tipes one or more
biridirgmeoperies @gy. oaffinitgf ofptbk \apttatdy dé intebétekndwnaas "affinity maturation.”
Sife e ng%%% é’r'ﬁ%ﬁ‘ ﬁ‘e?'f{a%ﬁ;%%?ﬂ%ﬁ %&agg S%rféﬁnéoo% L Mhtbduce the
migatipntsa.gandelye Gﬁ%cé 0g |@rhbady Hindinge gr ‘?tb‘?rrfv%f?t'P@ﬁi @quﬁﬁﬂ of interest, can

besé’lltéfu%é irfiA g.tﬂalom J.Jbeasgésrsgaetdeeénbb@h%ﬁ]s]t;%r(%neuve hedifications can
ant | or exa can ra e (0]
@HP%&P%: .W%‘PE’HO Sh@a¥$ ?I@CPeﬁL?D H@t'%ﬁea%é\%oé‘a P rdeletions.

Mdrebveg tggtdlin no amdty tHan ,onk] fpoOC thiréen foun eothar rzbid@st within a CDR region

ar$ Yfaghr ome
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b, CP1 zinc finger, PST1 , coiled coil, LAC -Dl1, Z

domain or tendram sat (See e.g., Nygren and Uhl en,
wWQa2®3/10884 ent Opinion in Structural Biology, 7PCT/EP2008/053321

463-469). [00141] Another type of variable region

nodi fication is nutation of amno acid residues within

the VH and/or VL CDRl , CDR2 and/ or CDR3 regions to

[0(%?1? %(%lrjerrper(f) o a‘?ﬁ ?Tr thg?nrvg?tl HS%L? t os eerMJ]C Sm&c‘ie flc%tbns have
beeafrrfadaltcu framewark agsidvas wltlSn Ve -add/oe¥t, ed; rmurargevaetm praperties of the

anPﬁ%yr’Q?b adigd Wﬁﬁgﬁgﬁ? h@dlﬁ |0|psear@¢ﬁefdgrt5rﬁgcréé%e thY fnﬁ]%%&emmty

atlons on antibody bindin
of dhe gotey.-f lfﬁf:ﬁ‘%ﬁ%\? %\%@P@f‘i%hdﬁ tq rhagkrawpte” pag Obé‘ore framework

re@¥@sua R cdriespShdifigt gePmiie sdquémcéo NAGYS %)6§C|ﬁﬁll>d%ﬁc‘efnhlh&l§} that has

t t
BTG GGy e S "SRP U BSOS Rom 6 germiie
sequkelice ifromswvhich tte betihiooy &. dehbrde Bueh residues car bq/IdBl]ilfIHd) bg comparing

£
SR WG (O B BAEUEN AR ooy o
degyed: hé-ol e theolramevedry degier seavensesyiRi toeir gedmling (Yﬁf‘f'%fﬁi'on the

SOhﬁM@ r‘rh@&ﬁnm bé Obafck@[]ﬁ’t@ér ko ﬂ\%s%éﬂrﬂﬁﬁ% %q‘hbrﬁd@ M{"f&@(/aﬁlble site-
e ertl es anti bhod
it Sisfidonedhe A PRETRRAR DR T Syt hAgkriiaies g5tibodies are

algbeicteadesico bl encompasaegldiyitied inyentibn.t he ant i body. For

el r
W‘?@E@&,@O}ﬂ&? SI gfpﬁé?ﬁ%\g) ohgga}t*raggwg%tat%pﬁﬁng or T3rE residues
withisgihe rieeewntly iegiop.eei dvie atithip, or@rpramrietﬁﬁ& retqms I@argmove T cell -

epu&sb%rtgwewa&deqhwbt@hﬂ.@nnmg@ﬁe.tyaéfnhé BRIFBWRT kh.s approach is
resi dues t differ fromthe i ne sequence

a'%refﬂﬁreﬁlt%a%rﬂef%%wzﬁ“gn oeé}dl'%é%ﬁcg@‘%f’c'ﬁ f\"&ﬁraﬁté% ncAr- rBét Pub. No.
2008@r53043 lgdcéyetconpar i ng t he anti body franmewor k

[Ogﬁqrglror]lggédltlog dﬁge hSte t.&ﬁrg{‘ ?né)t%%?;%%n%en?%cfe n{eﬂ V\%\A: til(ecfrg&ework or CDR
regienpu entda@gles of thi mvsnt@emrrﬂyu reeengimaéried tor acludmmOtdIfn@tlsmthlrcthe Fc
oG, YOS t&%ﬂer%e cﬁa‘ﬁ&w&rﬂ &%I pldPekiBE 0P BleMntif&ly, such as serum

sequence by, for exanple, tedi rected nutagenésis or
hahtife. neomPiRTEH! ﬁﬂ‘?%‘@bn':e%|r§Cep§lJc‘Pi”d'%cR’PﬁJ‘frala@ttﬂe” dependent cellular

cy®igxicR@dF @thefide adnsdntibdtly@n thedneatiddem@nsosieaseedmbyiiéd@.g., one
i nventi on

0143] Anot her, type, of framework - .
or R TR O Fob S rAIEROnE bR cerlip oD PR oF qmpdifgsto ater is
glymosmtnntdgemfto alter\eoe kr megifanctiors prepenieswftting antibody. or

I S
[0 G‘El%f ED% egpﬁp]e thﬁgtﬁg'gggﬁ OTlcrqr_Pl'r}u ‘nsoggﬁﬁ%cf tQL)E/’& %htap the number of
Cysigtne Eﬁ%ﬁb‘i}’es Thing hwgprws plerad. €9 riB¢raased @r decraased. Th's approach
is dd&jrlawmrma;t InQU'S #ad NoS 5@%@25 ha Bodmef Bf Bihghe @BMBE ofi dYsteine
I RN e A
angiheavyrchiine of lloammmelo_r decr@Rttre&qmumysof tendntbodli. es of the
[Oéﬂ%ﬁnw éﬁﬁth@ﬁ&&?ﬁ ﬁ{égfkéqﬁlﬁ%ee%g ﬁ df %ﬁlaHﬁfodp?sdthage?ittb%t?rease the
biglegieal halflfe Obmp?@ﬁ'qués 'V&We ﬁmlf'&ﬁltyl prRIYr, Mg @mingsacie mytations are
inthRluted |hfoQI?e GHmdl-@mdanf |h?éﬁb(|tef)rré iofr&f fh$¢?M@@ fRgMEhtBch that the
or antigen-dependent celluy ot OXi C
a”fiB‘?‘{yh'éarsn‘B‘Pé' daﬁtaaﬁt?%wy PEpYeiR ﬁe& éH‘E’lnaﬁe'ﬁﬁ‘&? Renative Fe-hinge
doartaén$rabihgingroiié apsodad. ig descaberi iorfurther eetainiard. 8 aPat. No. 6,165,745
s can be attached to the antibody) or be
ber%jr?felkgld to alter its glycosylation, again to alter
one or nore functional properties of the anti body.
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[00145] In one aspect, the hinge region of CHl is

nodi fi ed such that the nunber of cysteine residues in
w0 b@shisge region is altered, e.g., increased PCI/EP2008/053321

decreased. This approach is described further in U S

Pat. No. 5,677,425 by Bodnmer et al. The nunber of

cystelne residues in the hlnge region of CHL is

far faci fe asse

ofteght RarirtisgeEh et s MebPed 8 i etischigk O narie.
Vasrpafblabn)rchms arheosggitle. bddy exa0QeA0]S. [FataNot Bidr7, d&peaescribes the
folloMingm FulkiBiEe in” SQH&@ Rt oA It?‘hgb( i Sm%oat%%L °T254s, T256F.

ecrease the bi ol ogical of the anti
A'W@V%&E”Fﬁeé%ﬂ th? b'olﬁ’ﬁ@a'd}a'fr'ﬁ?r e aplikady g21 e atareg Wigisthe CH1 or
cm@.dn%r@ﬂwa gawtage td@@thHBm@h@ e@ﬁ’d’&l t@kérﬂfr@rhftﬁﬁeoops of a CH2

o s P LMD Ca BRIt G P (op ) S Bl dng 121,022

byrRrbstb etv@. t 0 nati ve Fc- hi nge domai n SpA bi nding. This

R 97 by 06 Ll i e s B g
regighee Wit 3 BiERrPNG %“'ﬂ%@l@“ﬂ restglue & aliee frepsfectpr fgndices efghe afllt'bOdy For

exBabke; J)rief& mdféirahﬂésacﬁié%ﬁﬁé h&acRb Witk @cpdre amﬁ‘@)ramd residue such
75 descri bes t

g4 BOPREY T 2t S S S Rt AL pBLBlgi e lae antigen-binding

abligd 6f thie fpardnh awiibody. T2b Affectd? baisd td 2B6dh. afityeis raftéred eday ,be, for

i . e . t he. . _
o1 P2, N 0L Mo SER R0 68
furghelr detgéinllé & efatdoshp.Ad4.BY! @si 3. e1Se260 alkatimby YWantertehe!- | oops

[O%)If49}i %om@nﬁdpecsto&neﬂﬂ ndre Bﬁﬁb%ldgfseléﬁed 9@1 aﬁ%o aC|d reS|dues can
escrib U.

Pat . 9,
b%&ﬁplﬁF%%t"’&h ét d'H?re”‘[ @ﬁ'ﬂ]ﬁé?_lc'dl WS%‘? SB‘E*hE}at g@p@gl{bgdy P?Fea'#‘cfed Clq
biffida@ @nd/bis raidcedfeﬂi zmonsrenl esmpigmet depaadendnStotdkidtp (@OCY. This

. . |
orpRacEiPetirbP Pyl BREMHO AR AR Ea%ﬁé%ﬁd%s%g%ﬁ‘téf

[0@¥%€] oin amother zapectoorgcdraeore amlrb@crde*p@mﬁ@darwltdneoato thereby alter the
ab‘i1|'t)f Bmerﬂ%mantﬁ)%ﬁ% &l Chrigishhéive PhE PBBQEh t@%e@%écp%ﬂﬁer in WO

has an altered affinity for an effector |igand
9429831 -ns the antigen-binding ability of the par ent

[0GBH | bmgybt aﬁb%ﬁee%fé@@t Qhe |F|c|9%Q|dnt|§J Ir:waim@a téfihdrédsk ythé Sabgi:tylof the
re can or ex e an rec or,. the.
el el Sy GerBFoR FRju Bxclosk Ry BRI oot BinSiefie the

affirity toh éfve ditbadlyl for mnUEcS. refagptar MMomodifying 20e 8% In@adimino acids.  This
apgrogég*lsztﬁs&crl&gtfnrtm ry\‘(/\% %b/4§672al!)y Plegglzllalwe%)%ramgtbh%fng sites on

, one or nore am no aci d sel ect ed rom am
hua@undlgﬁésfpuﬁ@@' cafRHe Fedpll @eéo‘Wtwva heep feqnead agfqvigdants with
imBRVEd haRindUgave Usdent daxkrifdae (seatshaey mas ekl ep@d Clgiol. Chem.

1.ndj nd/ or reduced or abolished conpl ement
2 @SQLE%}]“S cytotoxicity (CDC). This approach is

[0QHERE r inkstiltlanathdr astdTe nhectﬂ‘,tcasylatlon obarBantBady is Neslified. For example, an

agglb&s?aﬁ%é gﬂtlbggy éﬁl'b%orgéc?e e an dt%%é 5 élgcogplgﬁcnﬁrGI¥cogyI?tion can

no acCl
bet nléefr@b;ioralewmplq e iapepse weoqaﬁlmlweofaﬁh@u a9yt for fanxantigen.  Such

BB dificating cap Bé Qa@hplished @y Clot Befhdid! ratté\% dne MBore sites

94/ 29 51 0015 % et anot her aspect, the
of  RPBrAte8 ”Hh'&!l fee ”ttb8 SEqUEHSE 119k CXBTPIPt 9'“6‘010Ir ”FPée amino acid
suastttwtboglyart e mBdH hbereauttin biiyatte e oskeort mare vbridbé region framework

o RIIL o ORSLIARAE By b QB EERRP L S AR b may
nor e am no acids. This
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approach is described further in WO 00/42072 by

Presta. Moreover, the binding sites on human Igd for
wWo-e@smI3834cg RII, Fcg RIII and FcRn have been PEDPRM08/053321

and variants with inproved bindi ng have been descri bed

(see Shields, RL . et al., 2001 J. Biol. Chem

276: 6591- 6604) [00152] In still another aspect t he

m%elé/sgotﬁ% 8 Ogit on {hq@ksggg/rba%g%erb eS@gaan ?;?epq%ac |s ﬁ%scrlggcl i’ further
degailtin B&d yat. aloksS 7g1l4)8609ydi a13p0A1. d ycosyl ati on can be
[OﬂStSFrR&jdltlégfy @r’%ﬁt@ﬂlaﬁvel}l @n aﬂﬁtf]o%@%g%'bﬁ% tefthél'hta¥ 2AfaitbRE type of

ant1b or an antigen. Such car
glmﬁwqtpfia?‘l’c@ngs @ahy%’(’ﬁ%%laﬁgw&i lengf @F’U@Qaﬁ‘ﬁp@ts of fucosyl

reGiieR brngn Odtib&dy F@J’rﬁg mct@se@fbus@bty@osmatl@mcwrre_tshl Suttheiltered
ant |

oGNP FeTaE Feoosa JRARE e o BSEr 1 ABCICHHAY PEftbodies
Swh a@r®hgdrateomedificatioresb ban begacoom;ﬁlrsaere\hw for gixgropisy bgiressing the

anﬁbécﬁﬁn ta%o&ﬂ%'ﬂ %’M aﬁerje{)n B‘/%S@Ia%ry anél?: ?Qllsa\}{ntht Q%T’edsdl);c%sylatlon

yCOSYy | 'ati on rease
m%ﬂ*i‘tnieb’dwe fbéﬁ?n BRFCTIRASHD ”’@Lﬁfha"é’rf’aﬁpbﬁrué% ps hest Q@@d’ﬂ hisk tq express
refdmdimPl Mebcids b tHd Pvemtdh. toNﬂféreb§ Frdducd5eh ahebody W|th altered

0, 861 001 or alternativel
RNy S PR RS (40 TRy and) ethele feqihes’ 1o S witn o
furgtiyicaolg lsatptealn; U BUgeie aghieh ér;ppdémﬁnsyéyﬂtr@df@mﬁel, bumtlythat antibodies

exE%gsn%)g n sﬁﬁﬁ& e HOMALR hg%pf%&gggt rFﬁ%ﬂ g#@ (%3/%@?835 by Presta

Vi ng I NCreas struc
dosibhs ai Vet GOy solbjina sy pelet itngedvaos shinio attach fucose to

Aﬂ@@ﬁ%é@%&goﬁ}@ra{t&c éﬁé%uﬁl ? rﬁ%@u@&ﬂa‘tl&y ofOJntlbodles expressed in

di es. Such carboh ations
thatchosht!i SRR d'sByShiqiGy F’e&a%%a' ZO%br%%'sPHa“t%? %ﬁ?@?ﬁ%‘&m WO
9953382 bp simaae ket alvwésbnta:lstoen ermbsgénxgmeeryéb ad expiRessaD/abpretein-modifying

gl}gsssyl ?raﬁéf%{ase%l (%3% éeo%t %Xét%ti?&a rglgf%%g%] ﬂ}égci‘,rﬁ'@sr%uch that
anjibddids expresspe elssthee@mmerednt:elthGSbemlfas ingfease bisecting GlcNac

stﬂu&\ﬂl%@tvx}h% b Quith HEh&BYseR rwgctﬁﬂl Sid QQigbfdl&‘s (sBe alsh @fn%ﬁ*a et al.,
¥l o%y ation._ For exarrp e, EP1,176, Hang et
19%9 teGhn E178- 19 i ne wit h a funct| onal ly

[oGH5a1 URﬁ(ﬂIﬁ’ermlc@tﬁmeﬁ tnMurmbocﬁmcaﬂ@s trat fsldAMtplated by the invention
ran t hat an e '

i bodi d ! S
s DRAStoF T A7 BiRHY Por 0B e BlRikS R Fosa BT TR Y HiSBaal (.
seQB)0@EdBoflye ahtibedya Tesepylalzean antibady, #ret an@Ghbidlyc el fragmeméthereof,
tyﬂ'rga(ﬁ 3 F? eﬁ withf ﬁg&eﬁ@ﬂiﬁﬁgbc@pgﬁéégysﬁcﬂ A gqg&)tltlé"%&éleOF Qidehyde

297 I nked car | so resul

deﬁ\/’%@? qt %91 lﬂppb%”@ﬁlo%@ |V\616§6|0é1§ Oémf%%%%dnqm'e{; h%‘fo%ta(;hed to
th& Qhﬂboé)ﬁ@@nﬂﬂ)&@ frﬁbin@htd%e pﬁ%g&latléﬁ catlbe,carl@@dulby 48 ylation reaction

U I
or RSB0 RPN 1T "Rt 126 4P IF e (Ao BloaBs Teative water
sotyblecmbnarei As nsedi Heyaim ghegteym dsotyettiyteae yeplh seisteéedito, encompass
an?&@%q‘?r é)O:f B'Eﬁq}?e&%%\%a%t%ﬁgjggﬂ @gdeé\g(ﬁgg B@é@?‘r&e,ng I such as mono (C1-
C%@'K@éﬁér@da%'@m Pelyeteyienexaiyasl er Pﬁ'&f‘?tbld‘s@dQ'M@%'é@iei"ﬁ'ge In certain

aspb@d\ake StHUG IRSpedbiaeh is 8 u@pcsoswatea %ﬁfkﬁ)@§eﬂ’leﬁ@@§for pegylating
activity of the antibodies

or355 SRANONE T ecH Sne 3 P8-28 10 FIOASHTOIR B Pvertion. See for
examief ER at16081®©by Niskimard étlab dne &P 0et0ei384 bhashlka\sa et al
. L . _
[0(91%% GAO%E gﬂ ;%éyl%@g]yc{aﬁ;ﬁg}cb%oec# %rap\g%yt %f 5%% bﬁrﬁh po eypeptlde of
the }mger[jlpmbmgjedatrod@gt_iog_qf agennatyralamine agid. eC@fialrt n@natural amino acids
anti body. To pegyl ate an anti body, the anti body, or
fragnent thereof, - 34



typically is reacted with pol yethyl ene glycol (PEG,

such as a reactive ester or al dehyde derivative of
WEEBS/183ker conditions in which one or nore PBET/EP2008/053321

noi eti es becone attached to the anti body or anti body

fragnment. The pegyl ation can be carried out by an

acyI ation reaction or an al kylation reaction with a

can acﬁtro‘éﬁi?g tﬁoleﬁﬁg y(do crﬁé‘% eétpgoeﬁ% rﬁﬁ%t é‘reﬁ% Soc 125:11782-
117p12008; Wydir@rafldgﬂcycltzl Smer&;cel?rﬁ)ﬂ@ﬁé@G? {200 aTHS, StiRnceR92498-
5obh.ﬁoeof1 Oﬁﬁ% QG af ’-:s(éuetnl?ﬁ@,oi@?ﬁesf%egéb4_%$¢r¢ué‘ba|@%¥ Nyaf, bz?seg?o Briefly,

el ns, such as nono
sog}eypb*&gﬁSﬁop%@qqype%te@rpsy@Uplvgrsnﬁdjlr?@tg%ym@tﬁ@ene&s to introduce a
no@beree! cdd!Bh ebighdes dnn afmBéit EIAG agpedb sOpehh@aa.ﬁg | {6ty eh€oding a

| a Iate ant i y. t hods for
PoBREY PR s BIvelnSOdt SRR “EHOR AR YR Cgaty Men st tht
caapylizeech tRNA Iseediitt fopate emiradﬁcetdﬂeomseumﬂtcodm aBkehérged with the
6
no§§§%| Qmmﬁ cgi V\%f%§?§%| Pgﬁ 818’%5@(?%?&% gam rt%: %crl]c%nﬂaﬁgﬁ%eﬂ&gclal for
pu@gﬁekpé q@@ﬁg@mgdn@lﬁtlegntp arholygentidegmf ghq]mvgrgtlon mclude those with
acBgley®anrd 'aﬂ@o 8ifie théind. TRRNIJIRRpIRYE IchMaihing HREE Gbld Ao dids can

nonnat u cid.. Certaln nonnatural amn no
oM A @?rﬂ%mfa@éat%w PBe e nol ogs doscr i bed in
Deiters et al., J Am Chem Soc 125:1 1782- 11783, 2003;
. ence 301 :964-967, 2003; Wang et
gl Bttt : 500, 2001 ; Zzhang et al.
[O(S&ané% dmgsssmatwe; artp0a aptibqdipsUsanPae eysed No. create new anti-C5

an?b&}%% t%mod.@rngeﬁn néngtﬁ PRBVyOéhatnhSrfor @R ol LBustes,8NPFand/ior V.
i nvolve site i rected nuta%enesn s to introduce a

SeHGISEh S 1R Farstand jeHorye) afiecheth BerefngFor ﬁf%“&'%e"’l?p%fnmore CDR
reguerm:lom@efarnammn@mdu)m gorabipal ygeembinaielyokitht Kewinnivamdwopk regions

anﬁ%? r&)tt}eh QL{ C an ltheg %Crge(\)/vr Srewamﬁ% ghq%ee%%g ra%F Clsnén%bgdles Other

typastaf odidieations inslods éloefodmrlmwn ¢hﬁamrgewwetcmrt hTahe starting material

fol¥AB '%%lHéé’Hng &?‘ﬁ@tm idohd oPtno?J‘Qf' tﬁ@ v %ﬁﬁk? qu EQd’ueﬂ&a@n@ft SHeBdr more
am no acid are benefi ci al (f})/ur pose of

CLeB rpaiet qhﬂr@OffTDT%th%’ga the Qf}g@eg@pf@@m diéds get pepgssary to actually
prerﬂa\/@l(ite! Oé'kpreﬁ@|al9C€Ep|fot§I}ﬁ€an\Abrtt|Bod%CEé\nge&ﬁa énhorzéftte Si crd/or V.

d |
seeES on 06 Bt CPE FPSRE Rt hale’ ISRy s8MafSa in e
setihencp(spiseised dvbthérstistingf maerp! e ereatega asecoinb deresatio00ddspipnce(s)
oo 3 158 RO KEmeRRlq) B B IR Kokl BbhepSiofi® Buice(s) is
PrepageAAncHPAPIeseRedISeY PrPeht chai n sequences, VH and/or VL

[0@1%0[}1 esséﬁ@ard PhioldddRr BRIBTY adthnieeH edh 59 udddt t?qh@&ar% lagd gk@ess the
. r 1ons O n 0]
MG B LY AHESr dEB BRI ANgOREH R GUR? PaflRiY SRtUeTEes) s

onledgatcm@lrmmdkosomn bheall G@ORs forwtiorad atopertiesvof the anti-C5 antibody from

wtﬂ&c?@b{m '\Mr}uﬁ{“%&%‘ﬁ&%%p%&é m%@dea%i DRI Fimi ég tbeé?ﬁ activities

ifcatrons 1n se descri be
degqaré)@ﬁ dgeei deuncinal meeedes pt Fh@galmde?ntﬁpd'ﬁ%lcafﬁ fhe assessed using

st&HgidERE4 s M ailBlch® thel a5t éhB)%r@éscFTMoene@ém teh(ﬁ d/ or VL
[Oiﬂsgﬁences or one or nore ions t ereof

8 ¢4l ”eﬂﬁqeﬁ@e?feﬁﬂ‘ea’ﬁ?%%y 6 Q'”‘?%‘”%&“t'%’@és%faﬁhﬁ ipgention,
maéatianalchiy bp iréauced (randemly engefeesglyesior @ @tpartrof aamnt-C5 antibody

co@ﬂé SQ(EL%CQ gX& H@ r8£h‘?tm8 rm&}?freglg&[ Ctsrg%tlélc;a'le% c%/ Pe s\él’ersa?%for binding

ces, or one 'ONS T her eof
activi Br/er et 6WC¢J@iﬂ| airpredtieisn (e-dhe l@”&hqﬁ]@nb@(os)forﬁ@tl%emodulatmg
as the starting nmaterial to create a "second
generati on" sequence(s) - 35



derived fromthe original sequence(s) and then the

"second generation" sequence(s) is prepared and
wezpsessatd as a protein. [00157] Standard nol eRCI/EP2008/053321

bi ol ogy techni ques can be used to prepare and express

the altered anti body sequence. The anti body encoded by

t he altered anti body sequence(s) is one that retains

co%nfel’nle W?%ﬁweé)ufatwﬁﬁf ggscctrlbocp ﬂerg (Q . \}1 r|to}1 Sm%hoc}s have been
debenibet! urotlhalartp Fopeatmptes PLH Aub de/0 Qﬁ[ﬁ92&$(§bm&morﬂ destribed nethods for
cr&ér?m Gh a‘élfr‘elamg Qﬁt-?o%%hgﬂatibﬁé iRy sdtlhaGdd HU%berﬂHs%pSHHe%é ligation

he altered ant IeS Can Dbe assessed usin

a%%fﬁ*ﬂ&e&r@ @evpEo hatech b rmativelnVQras/ G ART by 'eFé@b?‘i Pepscribes
métRERI I u§ifg BompUthtoRASskreehif§ Metodd B SRiFiARl ghyasdmemical Bbperties of
Eae net hods of engi neering anti bodies of the
aNAFER i on, nutations can be introduced randony or
[0@@9B0Ainuébqtidalseq1@naé Is said tp&e topdimized” &ithas Eenaatteredda gncode an
an?lﬁ’cgj 'a@ g&éﬁ%@%gmgrbgd&ﬁethéteac‘rg é)tréfggemdt'hg &uémn' ce%r or%anism
ant | screened ct|V|t and/
gepeaty afeluh%ftht@r?&“ for essmnle, @scellof @ Yeaﬁmcblaﬁlﬂﬁ‘d”m insect cell, a
ma BBl BN sudMRALL HiddsB BRATRTRY B e REHYRY atiisTaf @l atHeldhtimized

as described herein. tatignal nmethods have been
nu&lgg;(l:d[el $paHency |§ |gagigegred fo, enco %ﬁﬁlaémncp @Ewen%mentlcal or nearly
iddifit4) 92 #eOanhijo Stio sequbase endoesd bpthom]‘@mfabstamn@atmlétgldanelquence

wtﬁ&{.?%‘l@bﬂﬁo\/ﬂ%s tPQﬂ%e({?{k’aﬁaﬁteb 3cUsing saturation

agenesi s, syn a ron assenbly, or a
corrbl nation thereof. Al ter natively, WD 03/074679 by

N&aaﬁﬁo@tc%.nd.ﬂﬁ%@m&s net hods of using conputational
reeni ng ds (g/tl mze @@({ISA ocheni cal

[O%ngemq é%veaﬁlonaﬂ.tr hﬁb(ﬂr ides| B 158ing pRigquisst fhgk exhibit functional
pro@aties g @niitdRaibalt tiellvbehenOﬂﬁatméWoZlednd biftigeh bimamglpeeions from other

po?y:;%;?tlrdgg ée% g& g?%e% tf?{n tHe?n t%g%eu Crfc%ggée B)é%ttﬂ)%a)p gene%q)(?g%nerated

1on C rgani
bygtéﬁee@umwaaoregkamtybgdy genss| Ih Vvivopr Tex anfides, blradlrcgemm@ms g9, C5

| n
blﬁ’oﬁréﬁﬁﬁorﬁé’iﬁ@ o@sepﬁbﬁelg & the prbéb?n?%veﬁ@n? é)ﬁ%hé@”ﬂﬁélh@%cﬁ@ddes are

Chi nese Hanster Ovar ) or a
gepgrated ety BtArRTISE BVHIHON MREERE S8} Heh &t No- dnlfidridBr déplecules
th&tO h&RC @fl o\ahalla Fold Gsirdifir dosﬂnqueiﬂt:ae viaflgé | dvadairDfof ﬂﬁﬁfahubody (an

nyioleiinabd b g bl SRiEaS SRATE Peliytavie for
dekinogwantigent hedingpaiolentled inclidedibrooectin Nore Bimbndsbia yingS, tenascin, N-
cthé}Ph' ggcaep rf?lCll’(IJ lntploé@%]F rg tdrn?{ﬁ&&ﬁ C&H&I Eﬁ[:osldase inhibitor,

provi nmol ecul es t hat exh
a”ﬁ?'@ﬁtfe‘f*ﬁ‘?’é%or@?'”aWV?'BdH?’@%ra'EﬁJ@d@éPP \Wé"&tCH@ '?0 ﬁ%ﬁ@\%r D2, class |

MHOdT-@éltérﬂllgéh mct@@gmmoct laﬁdtamsétro?ma%iwwcm Y. Pept infi@Moglobulin
e.d., (0] e | des. O er an e enco
o g R o SELT U AST SEBRDI G QP bigping protei

H,alrdet rodynaptobetn domain vad)teloRiheNGAM; dwitthini mdimgjiad o geiwtis hormone

re&e%t ent : gﬁ oBb Pﬂ{t E%g%}?(ga @'Blagﬁn %‘?b%)g gzlntgﬁfeenrongﬁmh%sqgéeptor

gadéwtoélgigw/giuquf&?ﬁéd B@V@P@Nd@fw ﬁf%‘é@lgt@m'r@@% U-C@I gnigen receptor,
suPBroxide disthBtad® GissMIh &6 WHoRir, BRECHIANEF AleViRbRsterht 9}o%|n GroEL,

simlar to that of a variable domain of an anti body
and4haumalifnnogl obul i n-1i ke" fold) are appropriate
[0&Baf fuhajarpuget Bindisg d&soaih {eod. dthpirmhemdg&bslm ltkalfdle) df Ote non-antibody

sl KO0 50 o 09 IRL BELLER {0 (e FA AR Lo g, 2

molecular mass between 7.5-10 kD). The proteln used to derive the antigen binding domain
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E- cadherin, 1CAM titin, GCSF-receptor, cytokine
receptor, glycosidase inhibitor, antibiotic
W@ brodt3ssot ei n, nyel i n nenbrane adhesi on nol ecRCBEPX0P8/053321
CD8, CD4, CD2, class | WMHC, T-cell antigen receptor,
CDL , C2 and | -set dommins of VCAM1 , |[-set
| mmunogl obul i n domai n of rry05| n- bi ndi ng pr ot ein C

is ﬁl naFuralllé oc?%%gﬁwﬁn %roggn(glgn uorﬁaeqn%r%!eﬁ PI%I( gr%tlgen binding
domaint iotludgs upetord®gd (eed, upgtooitoh %Q{cr 20%e or &% pimantated amino acids as
Coﬁ{pwelart& %'lﬁFn'uﬂodI@oQJﬁrpF@fold % @leéb%télﬂ f&ﬁ%@éhq{ is derived. The domain

I nterferon-ganma recep
hayigg 4168 WW@@@P@'I”dk’farf@Jﬁlgéﬁ%ré”y eRgIStScRi rR9nt d@a@ino acids (e.g., 40-60
antif@8a@d) ut am nase, T-cell antigen receptor, superoxide
ase, tissue factar domajn, cytochr F.. green . .
0f{e3br LERisroth PRt arhoSt P oets maRten ARG 1 Copet s aigHiapjg which
seguericgein regiot of ghedsmatold pfoteig that tohe antigen hoglingtsutfaces|(e.ge regions

anfaBPg)s |ﬁ£o§ % aﬂwgrgtrﬁahllqu%{% cﬁ%h %gtlﬂ&w 9&\%Ib% r{;ﬁﬁﬁk%globulm

mass_| ess than greater t
fol(j)aarg randgmizsfl e Eirasy CloRpSArgiesind ot specgflc]_@q{qg)to thphqpltopes of interest

Ry, @‘5%&1 ap&HetiOndiBRd (68, tnﬁ]ﬁb twa.tdf@erécmtpﬂlswecfé@rmnes 8arPbe used
marrrra a rotein

rall currin
asptﬁ%#@? njot SR o Rreiegnc se Refang asueeos e Gadt Mper atiniy
forttbesﬁli}gyeﬁe g., up to 34% 25% 20% or 15%, nutated

[O%EOH@R' ﬂ%.tﬁﬁ'n?@%[e?%ﬁ% & tglaﬁeﬂa{éH“#aP%laﬁl%\ﬁjéégBhérwé%nth module
of dbwapcinhy i) B &ha srAielbg POIbIATY i sanReucfestfr gasher dirby CDR-like

lo&RNSH SER3 Gk 8308 Ny aLifhy (el , TACRRUGNBARA library, DNA
acids). [001 gener at e non-anti body bi ndi ng

SCRPFRIE u?’@@d'”% ?QQH?’};FPyOW'aBFP'%e‘?C'P SCRRALE 89PN i r@ﬂdomlzed by
ohg@qmenmswhﬂhemegwmuqoés foh grosead seledtapleot Rinibtamias afeatestribed

in %rg Ilg?rl{log bng’iSnA?IS alﬁ aﬁg%gé Cl%&e‘rtsfaﬁgbo %?E%dg;'/lgrgg%\latl Acad. Sci

I'on and s re t'o abl'é
U%r@é|1ﬁ297nrbmo@abwm®261o$05) (&8 e PatariNdorfi, 268581 it dizgstak et al.
webgBemoar e tested for specific binding to the epi topes

of 1 nterest ée C5) and for other functions (e.
[OQWHI biNe7-aibegy EEdingt Moleeyl§s cagp|becPratuEs oife §iMesh Obemu't'mers to
indtsRd a\‘&dltyh%r ba@ltsrgétoentfgeht hebr reamﬁkﬂén fat arﬂ@eﬁrtﬁhdmg domain is

sel ec Lvat i \es of
expr&ss%df]eé IIHsilog eVH% gaﬁ r(ﬁloah 8* ?fl an ?rg}lg%ny tg?tntfgrms Lé/ Fc dimers.
Saepk.gcUl & PaaMNe. gem@mﬁ ed, for exanple, using the tenth
nodul e of fibronectin IIl (10Fn3) as the scaffold. A
Iibrar S constructedfor each of threeCDRI|ke
: leuingzengeding,ants dhejgventio and 78-87. To

[o@mapt Ah’cﬁlﬁer%@ﬁébt bf e afv)ém.damartg.ﬂg memc%.cemﬂb@&n@&mmwe the

o e BBlases dife PRt End Sl e Al uh A SRR fa cets, i o

cedf §isatet artmhay HEQFeRicl dclls & @ partially pudiEsicar ishisstantiallylhus: foRat A nucleic

S 8,

o8 R of a0 Lyt e SRS g 5 g, oo
cogiPREENts Ghergomamingpts. B, oHeneRiulBEmICleinRFidSAs Praikins by standard
te@quuw&/claa.zgoaminﬁé)é@é] tr&meﬂtnt@mdwanalnadIcegnmobmsmbfégraphy

roduces as diners or nul r
agé(ﬂsaugﬁklg'%'iop?‘ﬂés'f ar Qihe%?n"t"?”g‘g}?""”li’br‘h FCtAHé“be' et al, ed.
198N Cugrert Footoctisig l\dxlnrmlanBiobgg)(ﬁreemslﬁﬂblmsngaarfdu/sxnle(ynntmstubn@ New

Yt nﬁtheaéic L&Y ioP{ﬁe(irﬁl%%tio%fcaﬁrﬂ)e%F jag?rﬂﬁ'e, Hﬂﬂ\torfﬂﬂncf r%é}'/: &r may not
di'mers.

contain intronic sequences. In an aspect, the nucleic acid is a cDNA molecule. The nucleic
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See, e.g., US Pat. No. 7,1 15,396. Nucleic acid

nol ecul es encodi ng anti bodi es of the invention [00165]
woa@she&s3aspect of the invention pertains to neRCT/BP1908/053321

acid nol ecul es that encode the C5 bindi ng nol ecul es of

the invention. The nucleic acids may be present in

mhole cells, in acell lysate, or nay be nucl eic acids

e N R A T R S

vemore when purified away from ot her cellul ar

[OW@FON&{F&@ aglﬁs %EQL?EJ’nC&OBF EH&E@%O‘{% %a%g ¢ ecﬁgém&?hé Hg!j Qfandard

nucl el c acl ds or protelns ues

molpuias iaRpy dPRRIGUAR/ §BSa’ﬂt|b8%iP$r§¥ﬂress@@V 'UBW”W@ (e golhyhflomas

pr@;tyrwmrﬁ%awéﬁm rAGE EAB AR MR |ﬁﬁdn@%bll§m|ﬁ%leﬁesaéﬁjdégchlﬁdsfurther
e

N 0 n
ool o e B S8 oo saitaioL et Sy Pads i rvbricoma
caRUe|obmied gy asteahd ¥t | RER bmplénc&@n@mclNANEWn‘gfcbedhquem uredr entibodies
f 0
ob?affrllc?qj f3m é$ﬁmm%@%dhggﬁﬁ§[bngfﬁe%ogflﬁd(é%hgﬁgl% ﬁﬁlth nucleic
acﬁs%@@@'”g tha @”*ﬂh?@'v eatbearecererad fiont rausBase gloaes thakare members of
th@w}g@l cacid may be present in a vector such as a phage

091530 6B od o rorioi e SeRR e 81 oSG B GEe diese DNA

fragaeniseanbe ajrﬁ‘IerdnmspMe(‘ﬁb)aﬂdraratb mobmlmnldlrmDNAl tethoges, for example
t ' - 0

to (cgf"f\gé'?tl’ tﬂﬁ?%wd;% éc—pﬁgg t(?ﬁJ” %&%‘ir??ﬁt%%g@érﬁmgéhe‘l tPeab fragment

gepes PO $ATMEENe. n‘i‘miﬁ@@q @Eulpil'ﬁt'qg‘én@é{ray \GesicoqdingBNA fragment is

opfelvm.bélﬁrnke@ keP¥Mothe? BNA%&@&@@ bF‘Q) at Jafgrﬁéngsﬁcoamg ah&ﬁé’rYproteln such

chai ns of the antibod doma can
asct AqitiRRety %VSt%TtdﬁQi%‘i or ﬂﬁ%‘%{ﬂlkﬁ? i FﬁttP%ﬁ Q?Praem"’lf‘%n?ﬁtjsed in
thib eohteki() ise Bitenbied tdRiebbalkktase ol DNAetladnients are Jomed in a functional

' nQgl o n gen r ( di spl.a
Qb sedyb nafofel Y Al sl R0 PRRNE Y AR BY one
fragegeotsaemdinfin- ﬁmmeamsgdsthphﬁﬂge)r@elonﬂesxprmed ander gerttebpka desired
pr%otg,he library. [00167] Once DNA fragnents encodi ng VH

and VL seglrrents are obtained, these DNA fragrrents can
06168} | Fhenisplates ANA£RR0EIR0 e Vit ERI9A AN PECORYSIAR iR 2 Pilidenath heavy
chinJent @y @perafli@ly IRKRGIhE Vi-encamg @NA tohéhowi DAIR Mole@@d Bifitoding

heg}%g ¥ 'r’th(?onétgzhtle@gigﬁ {dg—m ﬁ%‘g a‘.x_agyCé-g] ITHT, g&{b%ﬁ%egto? hﬁ%gn heavy chain
constantprepiat igenss ag kownoin thétagnceelierny Nt et agntdd! $exuences of
Pr @ﬁ%%'l?ﬁﬁlu}ﬁolbg%qgte;egt i E&ﬁo%@bﬁ%éﬁt oPHebifh End Human

ragnent enco anot her proteéin as an ant|
S%ﬁ?ﬁ@t i PuBligeiien dp- &1 ??@klaﬁﬁ ONA figgspentsy gecomppasging these reglons

can%@%@tde&!%b%ta'ntiﬁﬂ@@h arﬁ@ﬂéﬁii@ﬁl TRe héHv§ cR&Mtehctant teBion can be an

o3 GBPCieni R huiiee oM Po ot catitanbIeSRc T pafon Bment noavy

chaimi gmeamedvseqmelmgelNAmaodlmj opgrativey tirnked Dhl/hnbmagrmm golecule

o S St B e R Rl T el °[ Goten] The

[0§168] aT*@j'Smﬁﬁdé?%GPW'ﬂgﬁée regie)l ean basomertediy @ fylgength light

| Iy
Chb@ngi;@né \‘Hskv\;]éell%%% E ﬁgggg}fm cﬁ%@?%%gﬁggmé@ﬂl)mhg wRly, encodlng DNA
to 2REGEA 1Y

Bl e HSEDAG T K V51 G ASHREY (T CLCTB# Spyences of

huGHda)lightTdhains@gstanicregion hetmsnaa kheavin tabaitrisee e.g., Kabat et al., 1991
Sequences of Proteins of Immunological Interest, Fifth Edition, U.S. Department of Health
and Human Services, NIH Publication No. 91-3242) and DNA fragments encompassing
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constant region genes are known in the art (see e.g.,
Kabat et al., 1991 Sequences of Proteins of

wO povsnadsdyi cal Interest, Fifth Edition, U S DREHEP20081053321
of Health and Human Services, N H Publication No.
91-3242) and DNA fragments enconpassing these regions
can be obtained by st andard PCR arrpl ification. The

thtfhs%a |oChal f CO(%%I%IGH gﬂvﬁ%rpc% a &ﬁg (‘tag%r{ THgghg%p%h% constant
regtorFaem tﬁaraagamabr h@a\bﬂacbrmtant gme, the VH encodi ng DNA
[06’]676] b?o E’ﬂ%s{eaéd é’c%l/%ehé rillfeeg t&d@ﬁﬁb&ﬁn%%bﬁ@h& Gre operatively

encod |n% eavy chal n 1 const ant regi o
"”Mﬂ)‘ﬂ?@g]’t W@gmeat %ﬂ%@i”@ﬁlﬂ%ﬁ’i% b’dﬁehg & @C%”Q@@@W%a&ﬁ’ ggguence
(Gh@Ngen4 egeH thatethé Vi, land wgédiuehtMan%aéxare@@@Eas( @&orwghéus single-

o aF hai n. i nk
cr B e DNt TN SORHDCier TdRE ot ket et ngd et ol
1988 6Sclengh R4Z#28-426¢ blostbaet alr, el§i8® iProcCiNatl TAeads 8qgiu 8686855817 9-5883;
I.gh regi on genes are known in
H¥ %ﬂa?sigeg%g?dtd}eﬁ%;ééij‘ﬁ&t) , 1991 Sequences of
Protei ns of |nmunol ogi cal | nterest, Fifth Edition,

MdhoSlon&eRasddvehetiotieal th and Human Services, N H
Icatl 24 nd fragnenpt s . :
08 dorflaicigh ARLETER g s Eih B PBHNCHR B byetsth shdpdiniaves.

indRcihgangivefitionalt momclohbke ahtibgly ntﬁﬂaidnlogpreg atht staghnsaedtic cell

hygﬁd@% %ﬁRQ@m eaoflmqt ng"@[?;{téﬁ‘t 1&57;3%‘\19@” Odé%%]@m-r using library

eate an sc ene and enc
digntaygnasiads. wﬁbaép@?@tdl\WﬂYy li nked to another fragnent

[O@ﬁ’QPdAﬁ‘ganﬁnefl Iﬁ&bml 1%r Iplré@)léﬁmg h?orﬂoma@né:% Rdritd18ysthh. nﬁybrldoma
aci d sequence such that the VH and V

) 1
prg%t@hgbgﬁecgpu% %)@pW§|§§é@b|§§e% p&ﬁﬁ’fjprﬁu&m%w%?ﬂﬁpe@ﬂtgm{s and
teghnzfues for isdlldtibn toh @nnvlinizsatsp\driotyegs on fusjodi di€ dndayh inhtBe art.  Fusion

f.lexi | i.nk e B I
sy i0a TR Rl B Eap) o o figBun B ool
[0®BgB] CsmessonBNGENEEE AntivgiEaif tetpyesent invention FMbeNzepared based
on3the: s%é@en%é@f h%n&&mﬂ@élor%nfahmey p%?ﬂ?erdaéé e&&@éblZdee DNA

Monocl onal antl odi es (mAbs) can produced dy
GW%"“%IUV B$avyeqﬂqnli|g%@gam 'Wmuﬂgﬁl?@“%ﬁ%ﬁ?l%me from the murine
hybBdued ematereananddebincaRidte dohtaBynod-riurinet(89., SudBAYRIMEhunoglobulin

seRpTE s Termarliha §'§9%%§?mq%Eeﬁé’rf%gg'ﬁ'reﬁ{oaﬁfv% a chimerio
antibayyl dye nerirodsriadaictpies pimage ldkaplayumpGorgantArgions using
m&ﬂéd@no@“%ﬁl@ 0 se@% Pay ’SngathMQu ﬁﬂf@ﬁsi t’oSCatth?e ng R6 create a

System duction in the mouse
hU@@FﬁB‘I’ pgtﬁ)@@y ﬁ?fb‘ﬁ@rdlﬁ’r@R [a9iAnAicaabe @ﬁertﬁddv@tg@d]u@aa,ffgmework using

métBsdiningiWe s thebrti Sek alg,ans: Qfatl rg@%mzs%dg Se{hhe;ﬂgq:z’a*taﬁosf 6/530,101;
si.Qn e_kno e ar usion partners (e.g

5 rqsﬁeaﬁéﬁd%‘nﬂﬁ' eHa?}Hand fusion procedures are al so

[0&iTéiwnin pOGELEB] agiwchrethe cantibodiesmenitizee dhvantidnbexti esmad ridvecional

an’ﬂBc?d?’eesnt §u@l¥%Haﬂnm§]f?&lokﬂgl Qﬁt%B@lF?%lrQa%&% giﬂstt Eg eg) dﬁopes can be

ence o cl ona
geﬂ@@tﬂdl Using teapeganic Wn%&ﬁﬂsﬁ@'q mige ﬁérawrg/g @ﬁf@ qf,trgqqlﬁuman immune
sygtam PtHeRTHAO O RBLdcN Syt DEneRBtiRineGshid BRIMtbR&hBKdshRic mice
m%%jﬁrl doma _of int er est and engi neer ed KM: contain
I

e Wéerr(eg @ erﬁ'ﬂn%ﬁuM%H‘&& Eﬂﬂj @%J@?ﬂ?ggvely and are

colkstingly sferredas derHinIaeChUnaqn Igimidedgy t echni ques. For
[Omrpjﬂ% HLtll\szlg: Fn&%eg (I@Ie&ﬁéﬁr{cl.)%ontains human immunoglobulin gene miniloci

that encode un-rearranged human heavy (p and y) and k light chain immunoglobulin
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anti body, the murine variable regions can be linked to
human constant regi ons using nmethods known in the art
w@ s@s/1e3884¢ , U. S. Pat. No. 4,816,567 to Cabil | yPEI/ER100§/053321
To create a humani zed anti body, the nurine CDR regions
can be inserted into a human franmework using nethods
knovvn inthe art. See e.g., US Pat No. 5, 225, 539
segH%pc%s %Qf”??d‘”tmﬁr@it?i]mﬁgﬂ%% &H&t {ngctlvat ﬁ gp&g?eﬁ%ds M and k chain
lo@riseeh @d). elsondergt ¢teali, 19eh iNabume @6&(6hlﬂma56w&6&)cllmcaﬂdmgly the mice
exABlt | At SexprGbn fbwmsgqa@cbpnagncﬁg# QIS i inRGtiSfon, the

agai nst C5 ep ito opes can ener at ed usi ng transgenic

'”t&dut??dah%fm B??d%(ﬂﬁjd'ghﬁ %'nct@f\sw}?g ng?rtgg C!ﬂss tSWéC*}'ﬂsﬂnﬁmj somatic
miitBkeANsS g@y&b@mugrabmmry rtdwn I5BR nMBAYEEnaS YDhBER, Nhese., 1994 supra;

PR e R thant . PR e T eiSoha bR TD6S 11040-10

Lonb@rpe!slt am‘ell-uaszaanﬁ aoes dedneRevvleirmeT%raﬁélﬂ% taod rardmgy F. and

?ﬁ/% hH ”@5‘9§ M{“NC? Aca{qo %%I Eé4 Jﬁe54'6| Mﬁpe Fggac‘r?ﬂcfn) and use of HUMAb
dar X, contal ns hunman

i rﬁnlddlaq gqr}@atlc @ﬁ%@éommcafre@rbyawg@m% imfﬁrtm%&l@ycr@w #nteylor, L.

et A1, a0 ucie@hhci€d) FeBedrbiM200gb 26245, THRAUENEE S, %etntbeﬁatuonal

i atnes S5k Hion 80, 1@9’“’3&%93%%%?6&6@%“@&%9% 724 choi
et bt 1998 N3GBE Gdiatics 4858185 Nhen AL @oaidi1ags FMBOE 161 & 8_30 Tuaillon
et %?.(,hl'geh ] Ih%lﬁ&e%fﬁﬁ%%%ylﬁﬁ LU&%%?adﬁ%dtg(na%naﬁﬁ]%dnglogy 579-
response to I nmuni zati on, € i ntroduced human heavy
594nand Figihwilde Rakthalt, 11896 Hetvess Biotegeralray clda 8§45-84i, thentanterémef all of
wiSRE Her gibé.@crén} mc&ﬁlaa%re@t&/ Jafe@éhcafrf 'trféirtertnléWmS‘eé fifker, U.S.

nDnocIon Lonhb

wed
PatyN 9%%%‘}'5980 No; 569@851 YetritrSore: ‘i?? Eipié: ‘ﬁéﬁ% ab 877,307, 5,661,016,
5,8 18R6 BV 0999; Bh3d :54F0U2Y:; all loolrdneeg, and. Kand). Hu aMo. £545,807 to
SUiaﬁng%Lé%ngT”Putﬁ%sl@@;yﬂ %918&%\7@@?@8&5 9\2319'911"}%%5”%0 67113852,
WK/ 29884 BEKBWO 9916596 et donkatg and Kag end P GHiuRiab Nai W€, 01/14424
to &BAndNg ggenom ¢ nodi fications carrl ed by such mce, is
further described in Tayl or, et al., 1992 Nucleic
[OQ B sI"rEetb st %%’egtoh%a%'?%es W%'”Vq‘t'o%ﬁa’hk)e raispg¢/ging a mouse

thétﬂiaﬁ*fe@&lhm@ﬁahmhﬁﬂ‘gwb@llrogaquénces%ﬁraﬁ%neg wAd trheth&hosdimes, such
993 Pro 94: 3720- 37

: .Chaoi e .
as,p Motdsofiak JBUes SN Ciesyy 1. (936505, &hE 4 High ,foht chain
trabS@BoriddB@e] SuchZnic@ 24feB880to HErean hd WM micedlarg deb®8bedIn detail in WO
OZIMQOI . 152:2912-2920; Taylor, L . et al., 1994

(nt ernational | mmunology 579- 591 ; and Fishwild, D
[0@t7 7k Still 1tygBeNapligrBatisp ottE@pefiicoggnimal  PateMSs 1expraspigg  human
mﬁ@:ﬂb@éﬁu‘ﬁn génedldre Bfaildhle Mth@ bR aREEADYe §4RAGd FdigentidC5 antibodies of

MR RO R -
(ABgeﬁ% Irikc26canBhebB8d 4 Zhich mide8 dre6de8erited 87, 76.890;S. a6 6Mos. 5,939,598;

e &1 Bl toogoRafe g 192 AN IR ERRARAL s o e
[0%{178] Ipigrpo]ijb altm@tlve\/\gaggcilmgmlo\/\@nggaﬁ 19y3temMs \ggpressing human

imBhné@Sian gWMaskfd aigne in tH@a@%h@ézﬁ%e @Jéd i s%%nﬁi%%tubodues of
PCT WO 01/ 1442

all to L nber nd. Ka and
0 VR ik OGePE. [i56 LBy 9 FORAGLAER NaRR0P (HRRtprosome anc
a umbarbiatht ehauron‘rartchmmoemeeltref@ne@ anad'd Cr aics’echnusi usgd;asuch mice are

oIBR8 1 HBhi-GRLLL 55 B0 FINIRGAIOBH! LBASGAHBI5S Anermore,

enes andtr onosones
COWS carrylng human heavy and light chain transchromosomes have been described in the
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as a nouse that carries a human heavy chain transgene
and a human |ight chain transchronosone. Such m ce,
WO 2fognti8et to herein as "KM m ce", are descri beRCT/RP2008/053321
detail in WO 02/43478. [00177] Still further,
alternative transgenic ani mal systens expressing human
i mmunogl obul i n genes are available in the art and can

used t ' ant.i - nven
erp B R o 2002 e Bt G A Do FF perep o fBa gnii-cs
antibockess df e identiorouse (r) (Abgeni x, Inc.) can be used.
[0@#@?} Ak %ﬁo&cﬁ%%ﬁt@gﬂeé B th€ irglemtioH'cgn a%@tbe 5d}p§ared using phage
'5,939,598; 6,075,181 ; 6,1 14,598; 6 , 150,584 and
digplaysmetygds {Q5 SERARELI '&%teﬁ Qfthugan '[’TU‘@}{[TPS'PbLI\'/Br%%‘@%r,SUCh phage
digpldyehdtRddsvier ibélamg HIFRARSHYdRs afd Bﬁéblle’éiilﬁlff% @xpwesm Bgmple:

' | i th
U SnRE MR AR, & BB a3 ¥ 5 dotinerleto i 5" Pat. Nos
5,427\498t argn 5,507 1 examower efriate Uckr Pati hgs.bsoB9, 80ehandir$, 172,197 to
MMM%QM' Bnd OaPg NBQ%%&E%%”@@ ”8'34& Y9N 5%9%'1@ 5 §:582915

tranchr onosone, erred to as can

a@%?ﬁﬁﬁ%e“a@@“ﬂ%@é @l be@rarigs ?@fﬂnbﬂﬁ@éee@?d &r. b'”%ﬂ)@ fPH dength C5
anbigérl or t4\6 PBrticuRsr G5 dpabp&diof 6BArIBA7 3, g-urt hermore, cows

human heavy. and || ght chai n transchronos S
o E0L” HEa Heee e e oo ahie IRl Gt 24 & Piepaggasing SCID
mibaints ehiBh dt@ai modogy cell® :hd 8O b&vie canmsttutzarsuble thas @ chutnan antibody

re n§'§ c?r{]l:)é 8%5%?8 gﬁ%ﬁﬁngatlérp ?ﬁd’ﬁvrﬁi'ag apéqdesk%e%?ﬁ)] flor example,

uman nmono I'nventron can
U.BePar Mesa b 4d6.88% anfl phEGES7de ¥\ilberyet@et hods for screeni ng
i braries of human i nmunogl obulin genes. Such phage
dISl|ay met hods for |solat|no human anti bodi es are
Generatin JLMAN; MO o;-. 3 t_l ogies i __(- M » U S. Pat.

[O(NBS] Buri2d,rdéddibifand 00md48 45 @@Ebs&cﬁﬁlpro&i?ﬁott&ellﬁ@h’]@r Eefcoli) or

eug%ry%tfc.c;e?ﬁegatryarﬁﬁgl% ceﬁ%ZQB%@ggceﬁl 89&&;%73&@3 ﬁ%%vg%[lgen The

priveiCatin be tynjedategl to a camidr, SL®, astkeyhole\iapet 5e@8&yamig 3KLHY, 521
[00143@% Fﬁ?%ﬂﬁeﬁ%nocl@ne@gﬁw@&%s t$cH3éo- %B&p@@ Qrerrép%$eoo§s:lrng HCo7,

brari es can be screened

HEq19drg HEe T §ieing ©h Gtullabsiransesnife Aicsr apd the KX ?tfaéfh of fransgenic

tra@EcWhéSbﬁﬁSnﬂfe &R dfDwHich 8xpreds hunid0diiBddyHyum@S. In each of these
onal anti bodi es of the a\/\ﬁﬁm on can als

m%i»*&p%%‘& & r‘?ad‘@éi“bﬂsrrl“c%sei AP AN E M RUINEH'S; ﬁ%ﬁ%qte"grol%go“s'y
digrapted bedescrimcion Shen ettabd133HMBO At 281 hiGRGhandithe iebdaggnous mouse

he%%% Qﬁ‘egeﬁgrbgneoegﬁ?@ %S&IWBQ%HM Igéé’énbﬁg in BY&ApET £8f wo

escr |
0150%735 ISR O HgsE MeYs: st@mcarrw dwmagagna ligtkrieindtanssenss KCos,

ash&ﬁgarrbp f e@ﬂﬁ@émﬂn%bt %niisﬁ}ad&lﬁﬁrel BiotebtiRdbgl g 44685 Oﬂile8k l4to7 strain
ur i (040 I nNan u expres ro ryo

capgithe [of, FIREN haRD o2 Rsee srescibr i O i Mok b sfs soe
5680828 iaat £8459,807. Ghg. HCHEK20Bn calries) theaHCb‘éZ hs@en awavy chain

tr%ggen@%ts'o%g&rbﬁg %eE%rnﬁbhee% B WOP(SQ %9 nfhléqfl’(t}&‘lq 52%1 rries the HCo17

I er Suc enocyani n
hUW@Ol@Z‘]’Y FRAID yransgeas: 'H%EHMoﬁéﬁ'n aentalb%mee§02% tr@gﬁchromosome as

de@éﬁb’e@ﬁ\tvmsal?@ prepared usi ng HCo7, HCol2 and HCol7
of HulMab transgenic mc ndthe KM strain of

10§ 1E3F s R afterats A CH B S SR e BodBS 4 Ch b bt HHuMat mice and
K\ xijidecss s intvaureredawithi doatibd rgesnetsinant ESE@CB fragmétesea conjugate thereof

(e.g., C5-KLH) as antigen. General immunization schemes for HuMab mice are described in
Lonberg, N. et al., 1994 Nature 368(6474). 856-859; Fishwild, D. et al., 1996 Nature
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nouse strains, the endogenous nouse kappa |ight chain

gene can be honozygously disrupted as described in
wW@h@s/1e3834al ., 1993 EMBO J. 12: 81 1-820 and t he PCT/EP2008/053321

endogenous nouse heavy chain gene can be honpbzygously

di srupted as described in Exanple 1 of WO 0 1109187.

Each of these nobuse strains carries a human kappa

oigplipioS) T - RE TR EIVE BB ot g7 B8 eioa s Bf Gagionf e s
infi§lory osantigem Amlfletrebmblhmmdmrmnn ke a@ yg)cdfdher antigen is used to
mHuﬁEé Wﬁgl\ﬁé’o mﬁzﬁ%rnb%)‘jm'ic@ nplt']h\ss pePf%ealNQ%ty Sutedan&R8H ( ﬁ%) or by

5; and 5,545,807. T strain carries
fOW'EJeﬁWi‘an heavy chain transgene as described in
[06p6aNPTRngyenic ME: Ak .Wied e Wito drtigeh ai BorgRéte iIFesuntig@djuvant

t . The KNM st
or R CAIOHE e S (e g g SRt BRis o app=c (°P)
fol@2ved 34 BR1 Ja99 IB Ffc of 6Pgmmeniastenf(up toya totarai Iniowmonlzetivals) with the

anﬂﬁ%umolqbcﬁ%létg F%n%@'cyr SI ad n_E/PbTﬁQ ﬁ%g%dre%&rg?(@ n%rnﬁ‘ored by

dwth purifi nant
refiporitat Bppdsg dthe pdeﬁé\ae%)ﬁcre@eg by BEEGAKIaRY Mice Vit St@@wnt t'ters ‘of anti-

Cﬁﬂﬁé@'lmhﬂmt]b‘lo%@ﬁd ar §§hemrSudidis. W&@Er&b@&t@r ftravenously with

eSC grr?cﬁ? aygé@?cg%bggcgﬁ?esmr}araovqbof té? s%”een 'ﬁy@@ally 10-35 fusions for
eab_htbntrgeBlacH cformoddd (Sevarkl @eken 8hce s thhiiddiR8/ @381 ant’lﬂee A total of
s2Thit€ oAhEH b%qﬂ&ﬁgk%&q 7 3G R s&rglﬁs g}erlr%huhlg%ch%ES 8§tigens.
anti gen. puritied reconbl nant - ngy
[0Q85t héo geledt dBmMabsor ke digeoprpenmingi %@bQOh@ thaiNepy ngiCSeenifpips, sera
frdﬂMmmgrﬁzédnka RaR el ttege@@y EL@S/A bY deSHBEY HLATRIMA,YD. (éical 1996.
or b Qot pa ectlon 018 4 Transgeni ¢ m ce
S RATNFBa" Dlce merHE NI GRIER (Lo TR IRBE B it 4nl in PBS, 50
ul/ad]idinautiatey 4 RChoverdgHy \teght bled:Hehemhl Pod blﬁNq:Nechl g% Aken serum in
PI#\S}HV @'op%) %ﬁﬁ} ﬁg %PSI?%%A éc E}fﬁunlz%d mqge r%garqg%:élj%)’ %agh well
and tnotutaltedofor112| mmsmaZaamtoerS) tempteltatttrehe alm |p@¢s iare washed with
PESIPRER ehe tﬁé@q%bﬁte@rwﬂ by g@gﬂ-éh‘(l%];nan-rﬁ% 'FWH&T%IonaI antibody

response I's nonitored by retroorbital bleed

Coﬁlua%tﬁ%\ wih Berpradiely PBPXigessSAIRBh O douhiat HOQTf eMeprafre. After
wdshingl Sie Qllaté@Nire- de%loﬂ%dmﬁl[h Am%ﬂmﬂaﬁbwlgnﬁb - esss$e<izfrﬁg“/m|) and

e N R T e
highepi Gterd yf aﬂtGCSEﬁnIt|b|®|e{;;naref osedefe Husgrtsi génswnseare performed and

ed for each
hyBﬁJJr@H éﬁ'ﬁgrnaéﬁﬁé r@!e;@%?&%n%@%gw tg bi/ E[nég\' = HCol2. HCol7

[0Q:196] KMW@@%@W%Oﬁge%ﬁ%’Iqt?ﬁﬁﬁW Ziegy HyMel nes ant KMG’H@G are fused
with0P285b al thotisd ﬂﬁ/blonél\@D IPE HabdTIuE6n Bfaﬁ@ﬁ#@'ﬂ'ﬂ&ocols. The resulting

nti bodi e that sera from uni zed
RS D pieeaet B e ahioi e GeAp ot SpAeDar o cel
suBpensionsilof splbﬁ%lymﬁ}nooglfebyfrormnummohuzdzobmlcpal ateefused do wnatf@ath the

: t A 50,
“Umb%ﬂgf??@n@ﬂ f%@aﬁh%@gv%ﬁﬁf%ﬁéﬁg& CRLTpiT P 3y Peo
(Sigmane| ¢ellsfarg wiaierl @k epprexmaieli 1@3 g fiat (lpttomognicrotiter plates,
fo@vdeutblyca%ut%o RleBRI1E ifduBBRJRIN IsBIBAIE ZRGiuM Eshtathify 264 9&lal bovine

to e in for 1- S a ien _
sef iy REAr e PhE g S FagHE T asr MBI aIBEN) i
DMEIFﬂMlemellebtatGRL_ 1k/)00113 veithgrogtt gladvise -Lhglo@minlegfdd fsodium pyruvate) plus 5
| r | .
e oo i R o P SE o PS8 1 BT (i R
P-7185). After 1-2 weeks, cells are cultured in medium in which the HAT is replaced with
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washi ng, the plates are devel oped with ABTS substrate
(Sigm, A-1888, 0.22 ng/nm) and anal yzed by

WG p@stitsphot onet er at OD 415-495. Spl enocyt es PET/RP2968/053321
t hat devel oped the highest titers of anti-C5
anti bodi es are used for fusions. Fusions are perforned
and hybri dorm supenat ant s are tested for anti-C5

tivit ELI SA. 100186 I
SR s A a ot B R EHEPAGH HBn GEC Jtoggeonal leo
antibgdiesPEGCE extansieuisydridgned gromvtit e¢durrbd, meedias édmapitomed usually after
1054284Rr f#h(f aHﬁ&G?lsécretgﬁehfbﬁa%%é QQ; J%}éi%{ebdg&ééne%%ahh% if still

screened uction o ant | gen- SpeCI
POsiYe RS dfusan BIGn@I” Cée'l“P”%!P@ﬁ'eﬁ@ibQWQS afe §E}?C&‘ﬂ?€ at least twice by
linlishgRINGKY !t Bise StaesiiogaBs aedhén Efturkien {itts @gdn@rate small amounts of

o LR B AR o SRS GORRB S oS TS

Cells are plated at approximately 1x10 5/well in flat
Gé’r@?eﬁlg%m\/ﬁﬁ&;ﬁjs%rocﬂkﬁh ‘ﬂﬁmarﬁ moh%% Mlb@&&"t two weeks
I ncupat ctrve medium contal ni ng 10% f et al

[0(@,1&7] n&o g@]qﬁﬁa hg_l@[%)npngggn[gdg_c(lr}gmargmnoﬂogal@g]}lbodies of the invention,
spePBElitdd sHaRd Yy Abd: c@ﬂ&%nqmrﬁ@rﬂierd)mléé &E\be isBlaldEMd fused to an

atech, CR 013, with hi ucose, gl uta
RSB I BE GV S op P 85 R S6Tg=s k. - The Fesuling

hyBridoatasagah detsh@nodd fobMhenydductiapesttantigani-apeaificantivodidsl For example,

su‘gﬁ} %%ga&%lswﬁs é?‘%ﬁ ric %%%geszfro\ﬁf&#ﬁlfnéz%ﬁgﬁﬁ% ggérgbe fused to one-
sixpfh therTPmbenefi Rﬁ:@@d’lg&ﬁéﬁ Ingnsgceetint Busscmiorae cellp (RTCSACRL 1580)

withO50 9k Py @éﬂs' ar@%la"t@@é’&ldﬁﬂﬁhdt&@Z@m4§°ﬁq‘|a?§ottogﬂﬁﬁcrotlter plates,
ext ensi ve i do growm h occurred, nedi

fO'WﬁF’tbéfraeH’OL}’éen%l"i‘%Pb%tf‘l”éP sqlgctivg ’6%%}%“ C%@”'B%?P%JBS?' Clone Serum,
188/8(':65&‘ i sagditigraeli sledas 5ar erigaS| aGEN), 4 eieangctamg@l N avd sodium
pyru all\/leg-%z-'lrEteé \S{u%gg?@rq@%nrﬁ?rc%;gcgéﬂ%a%nwSé)eu%gprﬂo&émcq% 50 DOg/ml
strﬁpﬂomvclmrﬁo M@l gententysinsntd d Kdids(Sane; tHeétATCIa ltdadetd honrs after the
fu&bﬁ)f&ftér%p&%ﬂﬁ]%%ﬁﬁw%%eks %Eﬁ%%‘h%e%lt@r@& PR urh T WhiSSHR HAT is

ture di um for h haracteri zati on.
re@%??@r%fh Hﬁ @#'V'H%rvv%ﬁa% ”ﬁnd@tﬁﬁqrweﬂ@wﬁ%mwaﬁalmonodona'
Igln&ncd g emtihdddt87onte meuwatr@bkddma JRWES dREWSlUMEedigm can be

h I f th I
b SET LS a7 ] Ry BE ST PR ORI iR e repated
screaeoed @gainpend sfostit m;tltlamdorf bigeah 1983, athe approolonaladnéibodies can be
suFMdt$ IEADN &ie!a;! I .'n% mUﬁhTﬁé s%b%%ﬁ&oﬁ@éeéaﬂgﬁ?ﬁﬁé ku];]ltured in

he resu domas can be screene
V't&t@%%&rﬁt@ﬁ”@f' aﬁ‘ﬁt”“@ @fna’%'b%b’l“‘f' figsug feliurp@pdism fargharacterization.

[O@PSQIT’DT@purﬁy ﬁ\?héh @Mdcl&&l%ﬂﬁ&jl&n§el&ieﬁﬂJbﬁdUn%s can be grown in two-
rom .

{ d f t _
e RS IS o AL B e BuRTra s SHesLa s i ge fitred and
conmmatedydabiorm affblity s clirdM@0grapRy. W8 O)roteirt A-5€FafdsE. (Pharmacia,

%&% Kﬁaﬁgg ?ﬁe? @%rﬁ?&ééf?@&k&? }?ée g?eé;ﬁo;}h%ﬁes'isnanfdlrﬁdh performance

|lqp'ﬁ(§m§>ﬁta|t<l9fﬁﬁhh tcs@]se@tnuw@/ ﬂi‘é‘élbUﬁﬁr@@Ht'% ¢finrg exguanped ifo PBS, and

th&LORBnRRIOH Fhn jag%ﬁe@fﬁlaed wmb }oh@mg@mr@(ﬂh@lon 236 Aid@INa 13, The
um pyruvate, SmV

m%’]‘—fﬁ'@%‘b" a@“%’%sﬁﬂﬂg 9¢ W@‘BEE@B@?‘H?H&‘I‘ -8058- uni t s/
penicillin, 50 Dg/mm streptonycin, 50 Dg/m gentanycin

e&%ﬂat.és%o%?@o%eBrotdnsngﬁlnl ac?onaﬁa%?goggs hourss af ter the

cultured in mediumin which the HAT is replaced with
HT. Individual wells can then be screened by ELI SA for
human nonocl onal - 43




I gM and 1 gG anti bodi es. Once extensive hybridoma

grow h occurs, nedium can be observed usually after
waos4138ay/s. The anti body secreting hybri domasPCEREP1968/053321

repl ated, screened again, and if still positive for

human 1gG the nonocl onal anti bodi es can be subcl oned

at least twce by I|mt| ng di lution. The stabl e

| | d
oZ{if ) RARSCES S b FheiPoalty ' Hh e plduted bR G Shfomg vsing.
focdrametst ercpmamatm of[r@t@)m&]ahfr@N/p teahhigudruaraingeme i@osfestiah methods
as%‘@vFlpl@r%\Nﬁ?n thé%h?&?e@loﬁﬁég '1@9%%&%@2@%295)0\’\“ in

ter splnner or monocl onal anti body
[OM$P] fFQfa?’?aHW'e e pepgtaiies apiedise ¢ pRtiepay fragigents thereof, DNAs

en@@d‘lﬁ@ﬁﬁrfﬁbeﬂjllhtﬁb@ﬂ@hﬁéﬁdl rrasawcr@hfsomt&tgdbwﬂied By dtdhdard molecular
r sephar Cla I SCat awa
iy P RSSc B b ECEneERITY §bicobRe BPREBIHsIES P Shigrgpma tha

exhregk’esyjbe faotibreln © interegi) alnd:fmem$gﬂ76mﬂ1msermden©mere33|on vectors

su@lﬁJ thétythe-r ng Eegpe%mvé‘lg IBE Sgtt%sgﬁﬁﬁ%%&%&'a% control

he concentrati on c erm
seg\d\er@gq i Indhis epntexddng feen eaperagively linkgd"” 'Sl'Wéerﬁﬁ%@dT‘Qﬁﬂdhat an antlbody

geABlid hQb et avebsr §udhqt‘|ﬂ|Qlt @éﬁs@ﬂﬁoﬁél Wn@draﬂ&latlol%gl §ontrol sequences
cln noNOC| Qna

ration of transfecto
Wi i B a6 1t e oo sroiaS e FBRe T Bhorayragglgtion o
thebentpbbd;dg@r@d The expleesidn cedtdr ahd &nm‘bsmirocrmtrolssemgancé@are chosen to
bee&)melﬁ% Pgﬁ(@?%ﬂ?&lo%nho%[ ﬁ%lgtgs%gglfh%nénu%k%gﬁn H{%iﬂb'?rﬁeeand the
anﬁdeY(f@?agy chaiprgeng gaAn begpseriediinin seraaE: vez®p)or, MoE@1gppally, both

genB¥ aRXALEMe8 intd %eegg%eeéa)résla@n a/e&tbﬂoomeemb@dy Suhel BRIMserted into
fragnents thereof, DNAs encoding partjal or

the smref’rsmg‘teﬁtor Pbﬁtta”%?ﬁ?'i ”}?&99? %%a&ﬁ‘gon eLFPIe Y FRSH 'CB%F sites
orlsmﬁamﬂlalbdﬂiyl‘ﬁhéﬁrlabméntbar@l \&g;ort(ﬁdhmht(we&gét&)ngf no RéRiction sites are
o BB 01 e 0 LN D80 LR DR o
bebesef rig ereatediuli-lengtheanfibasiy deoes vlentycantiberlygsptyfealty insasting them into
ex?%@ﬁén %c@or@%ﬁéeﬁ&'eﬂ%d(nd hdde@dndi® c&ﬁs@el?m? ‘éﬁdi Rirt @Rah céms@ant regions

ransl ational control sequences. hi's cont ext,
of fthet FRSMBH EPHPP Fughythal thg &d'segrgent is @Wﬂﬁ%t&’eb’d'”h%’atﬁ t't“hgl" S&ﬁme”t s)

wuaumt theogytog@ne thesv| sgphed id ep@ata/ekyelmk@d tcS thehct Iaagment within the
ona

ran ona n eque
oo ARt (e olell BRREITAR: et of yalBr R cee a siona
peptdeuihat fanitateh sedretmsa thepantivndyactdhirt frem si rest catl. dTnetdnebody chain
geﬂQtdap%gyclcg%HQnto-mae VvEXR GRA RN tIYeeggﬁ’Jl ngﬁdeeénlhﬁe?isfn%me to the
control sequences are chosen atible wth
anging leE8LS Af 1he SNtikady |chgjs @gne-Thiee aigeg! PEBlFe| Gaghe asnigimynoglobulin
s@ﬁn%e@tfb@ bhe aBleid@ys Ry pepiien (i8EN8 G@ial QRplidts &bed non-
Ii@@arage vector or, nore typ| cally, both genes
'méﬂuaoq PPO¥nt o the same expression vector. The
[0Gt9t] binchdditjem estha metitiody endire deriest the rdtembinpnteseression eadtas of the

m@\‘utm?n‘ r? @Jﬁesa%ﬂéﬁtgaté;ﬁhﬂngﬂf é:ugée%élo ?gf%rrgﬁ?ﬂ% 2gi¥a|n genes

in gewsiore!l. dihe ierimiregaidtPry servenes is Ntenged singluee premoters; eshancers

anar Sther @ﬁ&@és)on E,FMroI Iewmen&n@b @e%%b,(/a@éﬂ@laﬂod/%fghél@j @nat control the
i ons of the bodi ﬁ’?’ descri b gf](ﬁhn can be used

”61”8 @F'%P%”ﬁ"ﬂﬁ'ﬁt'oi‘é’ﬁgﬁ'ﬂ%a% P GeR &8?1%% FRPUZINY peftgnces are
delsaribiey p €or byxaimpserit | @geddbie KGént Ex@rpi@s Teamolvget 09X Methods in

En%grﬁgl‘?% % g\ge?dgﬂgc IE%@%’ %aﬁgfg{&r Islg\% beaa gremh%%]tbg%h%h@kllled in
thQ/Hrtsé"@F’réhﬁ dSSQ’Dp’érﬂ% ieyRressian MR@Qf t'@'lldl’ﬂg 0Bl spdgpiiemtof gpgulatory

within the vector and the VL segnent is operatively
linked to the CL segnent within the 44



vector. Additionally or alternatively, the reconbi nant
expressi on vector can encode a signal peptide that

WO 208111383 es secretion of the antibody chain fPORER2008/053321
host cell. The anti body chain gene can be cloned into
the vector such that the signal peptide is linked in
frame to the am no term nus of the antibody chain

h be . ' [,obul i
seliqifa. " sBPaR AR detEy &7 g S Lot IR ERR s psamea e
lexel sf @m&ssqoept padeeid derined. ¢tonRegulatogyl seiquéricas fior abamalian host cell
exb%@é&”nclhﬂe e 'ekh%ﬂtsttﬁattﬂgctwh' IQ\%%V fARALA A588Son r?ﬁammallan

r econbi nant expressi on vectors of e |nvent|on car y
cefie YFAES rRfOBYFTHEES aRATCeELARTVE! f{OHeCBéSZ'B?Q?é%’F% (@¥V), Simian
Vitug 4RI V49 dydenbaiud @ ethel fderoliRSt maiet late Pr@ndte@r MAMLP)), and

ooBBtor PGt A G BAL SHA5Y Het Bk DR o Coatcpe the ubiauit
preheteeot B-glodingprompter.y Stlie fythert, iregulatorg eieinentst doatposerh bt sdquences
frotn'ﬂ Slﬁérfeﬁ%%[]deet éd&ﬁagﬁhé éﬂg rGthdtONsyQfend gﬁn'cﬂ%hg%%fegm'c& from

uences are
the%ﬁ% paly Aremascaskihe doee rﬁem@b Fepeat o umae sl iylemia 9ies type 1

(TMebBeds Imsdimalyﬁal oy glB.47A¢ademi ¢ Press, San Di ego,
ose skilled in the

reciated b
[0%31’3321 b SRS B Sy b 2Bt D Scombian

expressiond vavtpré bieths élvetion emayafarry eddificibbsegeetpes rsuels as s@yuences that

regﬁﬁgr}g@%&loﬁu&nhe ggét?( R r?o%t EPPSO(%%O' & m%foftrgﬁlcptﬁ)o%? glselectable

ESS on o
matlseri qepdls. e selqrsald matkey genedfaeiiales SG'@‘FthnmfrﬁmthaHﬁ lht@svt/thh the

ve@er hasel‘o’éerneﬁﬁid%bd @6, e, Vis pht. Rbe&NERo16hab34bdeahd 5,179,017,
| evel s of protein. expression in mammalian cells

a”sthc‘H‘eé%t Hp-o Bt %’faé“pé‘h il R Setestakle dearkardgne confers residtance to
dregs! e @&/18 bggréahdin or Dethibiddkald, bis Gt (sB\iO )which the vector has

be%ﬂ dﬁ/@g"ﬁ%egs %'Ctgblfe %abker%%lﬁ' réoﬁléluc#ésthe?%%’rofol%{e reé) c?a@gt(ISHFR) gene

Terna
(for exgeiiradidt- wosfeque M/dbgnahlwreb@te lssledlon@umhﬂ&agort) hied the neo gene (for
GM@Isg}élcﬁan)] pronoter or P-globin pronoter. Still

further, regulatory el enments conmposed of sequences
(06198 Eﬁ’rfeP‘%ﬁeéﬂ?” Sl ipsandigamy gwinshige SIR{eHHIVBNEERHS) encoding the
hey\s biiMightoh#ifs igarhseatsd mueﬂete@nfwwfarkjhm S¥Hyuear e various

f
fo%uigo‘h%er\%] r'i?&gf?@‘%n%e( “?%r?ngge %R f%ptass(f@é@gﬁ\/ﬁ?”e@c%ﬂecm'q“es
coBinginly Bed 66-tHe/ Byrod cOD1HHxogenoas ONA inln a mokdngotiaot el@dyptic host
ceﬁ hahn QLR rARA, ERGkH- %ﬁsfg\ﬁ 328&;51@9& déﬁ 8@%&9H"?ﬂaﬂé‘5‘$tuon and

g‘? éssion vectors of 't nti on %%
th%ldf t iloisalheqgiifigtn pessible i KX 8sss Bgudibedes ﬁbfher '@t’ﬁﬂt'ﬁ’ﬁ dn either

préiRokie @lt suRBryef c ﬁd%ﬁcéﬂ@CE%reésﬁbnhﬁéﬁtltféGieb ) e(LﬁRa@otslc (SHIé G4 Pesrticular

of re ti and sel ectable ma enes.
QT EERaE Gals kier OuREed erios ot ShpaaRy Bgss R ol partioular
maredhlgani getlo avhimote ltkaly tharcprokaryisis chisetn dssemivel aoe dedrste @, properly

folgecgaréd leﬁuno q@fcabj\?cix ?nt?b%gy Zgaﬁrkar&ot@csé(f@egéllon %'f]gntlbody Penes has
be@hée@%‘le@é‘? @BI"@eﬁ?ﬁtM%éPr @r@ﬁ@t'@@)ﬁ’f 8ig8 yields @fmﬁ@aa@t@ody BOSS and

webd19885 |§+mo@§yﬁ9dlg§61r2y onycin or nethotrexate, on a
cell into i C the vector has been introduc

w@é’ﬁtc'ﬁ"ﬁ%‘f‘@"%?% cel5ReeAreReing diee faremanRAY AEPUIest %f the invention
indl@duCHhinese Hddhiter) O@em&Cl(l@orells)s(&]cluﬁmgi lathfr- CHOStells eddssribed Urlaub

an‘é’I (Etgsfge &?égﬁaql L?Jyﬁa%%%%g]&éé ug&i) wf%hng Eﬁ-hER ré?fectable

gene Or expression
.l Ie}gghﬁs dﬁ@b”het’a\rfy P@h@fiamsanot Bhargx pPe3 MobrBiok dB8B0EH21, NSO
encodi ng the
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heavy and light chains is transfected into a host cell
by standard techni ques. The various forns of the term

WO eooansIsact i on" are intended to enconpass a W BET/EP2008/053321
vari ety of techniques comonly used for the
i ntroduction of exogenous DNA into a prokaryotic or
eukaryotl c host cell, e.g., electroporation,

hat i pi.tati . -dextr
A P RBSRIRh SoB R Bt 1 BPuc o SR L Rpo mysoma ot
anpthss expressioo sgstpmes thetGle genet expoisies sydtert lskowmineMOi&gD4n62, WO
89%15!9@ Emcpﬁlelﬁ@? ¥of ' \??IBQJ re%%@tﬁé(rﬁteh&e&‘?&tve%@r% codlng antibody genes

preSS|on (0] anti bodies in eu (¥ot|c ce
ar%\”?ijl&?ﬂ AHo mammalip ROH ¢8lis. thel angbodies e §&9§§%’ob>b‘é@b\rd§e‘he host
cewfbhaep@k@r MQﬁﬂeCSLﬁ%idnSto A fdrrbxpn%ééld)rﬁd;ﬂ thé amamainlta@ host cells or

kely tha kar ells
Seﬁ?b eaﬁgt?%og&'%t?ethé %’?Brﬁe'%?@“’f‘o '&lc'bﬁ'be n3st' olls are grown.
Aritihodiero biﬂg be a¢doyerad thiowetha mduitire dyedikn Gdsag yateniderd protein purification
&#e33|on of anti body genes has been reported to be
|n fective for production of high yields of active
anti body (Boss and Wod, 1985 | nmunol ogy Today
Bi§edific mdleculb§0194] Nhnnallan host cells for expressing
reconpl nant antlbodles of. t e invention include
[O@She@@” RETRPCLONE PIESEEHY SR ?t“ﬁs SPEUINYCIaFHFS. cCofjgesing a
Cxligihdisg mdiesds {dog darldirtiatiartibolyChraessiragmeh®BereBf) oaf theNatdntion. A C5

ot e ot ot L8 2404850 of o MR nctona) otecue
e @hanofher peige RDPTotels (€19, ANSHEGTTLEY T, IgRBi0p & FesBloddd enerate a

b.s@;@@f.& ﬁlbleéulé‘%t 5iRds @it east twd dRfrdrt BiAbRY sitdsXr tAt§6 Mbitdlies. The
el oma cells, another expression systemiIs GS

t he
C%B‘H@%ﬂ]{?k@%@lo&q‘%‘?‘ﬁ“@?ﬁ %b%faichbe\/\ﬁ?rg’?yzﬁﬂz%ﬂ”k% more than one
oti@H /f0HD3 Il anuteckie 133@n8dhie muliNspeciicetorbulsn hiat eman@&mr@man two
dn‘¥e? nttOrF r’?dm n%?egsl Bﬁd/ﬁ‘ﬁié qd%olggrllees arcI? rJan s;?e%qgerqoleg s are also
he ant 1 bodIes ar e pr 5dU %
Inteun!etduo |ba@nc<hmoass@i bx:féblt@"mf brsp@plfpemmlwlehfaStusa@herem To create a
b|§pléE|ﬁé Fn!o%@&le to@ trfal ih 6P ran%ﬂﬁ%fﬁdf%b Fﬁf/eﬁtl'aﬁ cér%é mﬁodaﬁy linked

cells or secretlon anti b y
e@ulbt‘/Lﬁh%mﬁé'o?OHﬁ'Mgng%W'% FPSPHe”%HQYa'%PP@C@F%’ @r%‘fr{w'se) to one or
maX8t at g amebaeg edieN eseshottied mantifirly C Bhtihdae fiaBeentMpeptide or

and rot ei i ficat on met hods.
b""éis rﬂlg]eh(’su gcéht?%o Fﬁglf&gfleler? ot her aspect, the
[O(p)‘l%k, emcordmganthemnesfeeamvmmsn brlspesdiispecifiermbleculésesomprising at least
I I
on%qnﬁ Bl r%g%;r%cﬁé Pfggﬁg%n g%gffséc%P@ bhgﬁlﬁns?gﬁtlcltgﬁor a second
tar@st Qﬂ'tﬁiéﬁ ng nmol ecul e of the invention can be

[06HR¥7] Viat d)r?eeéisﬁé&t knenkigskcifie AOIOEUNRS off tHE GivieAti cdﬂ?dri%@ldsea binding

sogiithit s Fost ot BARGOF or S SURNE: TrerepPirseRE i, e0. an Fab

Fabl, § b4, Fivcor madingteudhaint FvatThbiantitody magtalsb éastlightvabain or heavy chain

dirgjanJC érea(ng/%iniﬁianﬁ%xdﬂ%nfih%%%f chh'é@%g'-%tor g%‘n%fé%h?rﬁ coﬂgﬁjctq_% described

i nvention
in dadney &t alzE$- Hat INonRE46.7 68, ﬁm@nmémofdﬂ”échd@ lggpressly incorporated by
refg\c{:{h@él onal nolecule to generate nmulti-specific
eclesth bind to_nore than two different hind
[0%19(8193%%%!%% e Replefef eresent ByrionGet pe gseaes iy Conlggat'”g
therebetitieat biadieg absdfiditiet essthg dnétbodsekrenaoinytas sietd Fbly ekdmple, each
G f I d.he T

oD spr R ) 8, EPeS ol LB Bel o oSl ford e
conheatewem anetheaViten the histing seedifigities ateetoleias gr pemryles a variety

chem cal coupling, genetic fusion, noncoval ent

associ ation or otherw se) to one or 46




nore ot her binding nol ecul es, such as anot her

anti body, antibody fragnent, peptide or binding
worReeetlids34 such that a bispecific nol ecul e resuP@BEP2008/053321

[ 00196] Accordingly, the present invention includes

bi specific nol ecul es conprising at |east one first

bi ndi ng specificity for C5 epitopes and a second
or B e TR Gk ahtut O SRS R Sel A S PR Bgegpep proross
linking @génte mctidepratgie Aasagbolinmide. Mg-ssgadnitlyle3-acetyhthidacetste (SATA),
5 f?raﬁh.gﬂgé bh’]ﬂﬁ%enz%fc ﬁ:ﬁh)gﬁtmé))o%héﬁ Hiale'irﬂ.@é %ﬁDM) N-succinimidyl-

I ncl g.
3- @rwgméd'@wmrﬁp'wte THSPERY beRfy P Sspdimishl & 41 Ngnqlelmldomethyl)
cyElBRAxAn & -caNesXy MteC (Baifd SHICTB I (secd &.ga NKarPdVakyTRt af I aggent Exp. Med.

11886 by 8 ol e S LSBT, S R noso
destrbed amPeults 1685 Bhhrly Ins Mik pe S&S), 1y18+1|32055rpomaat @chl.py985 Science

22@%}‘1_%32%918 Glér%%laagl Té%% P Irﬁﬂﬁﬁdl”% gﬁ’é con ﬁsat IJ granr?gnagents are

Inventlion can repare

SﬁgTd’n@Idu lieaMOs: heth @ga'@bléérpm F&!@W @éerwalrﬁ? h%zCh@&’s ?LRn own
[00199F h@hah the Hrfingespabidits a@@%.bl@d.@éﬂltﬁb@ c%ﬁ%@lcﬁmggattéﬁ & sulfhydryl

cific l ecule c be gener d separat
ool SHER CaBT TR PUoR eaeHEr SHER 1o RO2BEHaMgect the
hlrmeeglbm | hodifiedatd ecoptamt @ ookl umbee pt sldfeﬁdrylaesnareisetoyeiample one,
cross-1linking agents can be used for
prﬁptld%'oejﬂga ggn ugati on. Exanpl es of crosslinking agents
[0039€] uﬂl@erm{@@m lpptl;\blr@@gmpgplfmﬁe@ecan be encoded in the same vector and

exDFeB e rial A8t Iadoin Aol o (%RC@’h@trT?etf(oaﬁgNgﬁrtlcularly useful where the
5' -dithiobis(2-nitrobenzoic aC|d

bl%)eﬁlﬂc‘ewypéwga;l AR XAk n‘( pﬂmb FRP §u‘f’g )?ﬁ’rﬂ’%ﬂq x Fab fusion protein.
A Bisfebifiayntialetylecoftind m)rmuopbarnaé @ s(hGiRpin radIetule comprising one single

| '
Ch%@gﬂ”ﬁﬁ%&?ﬂgl g%lr ég}(tg rtq%t (ec;rr% grggr@% )c)l(sgecmc molecule comprising
twiehinslings ésteratinaals. B_Isgeleﬂq]moques Wy Com@@selesﬁaasu_twm gogle chain
m&éculeslglﬁéthgcfsoﬁr pM@E ing lﬁgﬁb@rﬂc %IecuH@%r@ge&ﬁﬂ@ for gé}ﬁﬁle in U.S.

t hods I ncl hose describ Paul us

PaéeH?% @263%03 |§14§i5 030 88g17p: 1581323@5 EP%hﬁia”h 5e‘l7687|86 5,013,653;
5 2533198 Sericea a2 6339 81- 83) and G ennie et al., 1987 J

nol .. 139. 2367-2375). njugati r ent s
0008 < B E5ipe. B dsutesaf ey Bhodte BRER i B Faiiéd by, for
example( R@zythdmﬂed mryuno@@@e@@sswmlme rdgliovdimngoassay (REA) FACS
[
an%l%g t}?% éy n d| nﬁdh%?%hﬁ%r (\é@r{%gérf?n %ﬁd&é@ﬁﬁ@éﬂ?%@‘ﬂ%@e assays
geﬁﬁra{%@'etewé éaﬁ’f?s%‘ﬁﬁlﬂspro‘leh‘ antibogyt P%ﬂﬂ'%lﬁePyOfa%ﬁ‘j ar ipfgeest by
entHIdVEHYy d 18881 reb§entRAy . f dreshtibdys SFcic For @ik @@Iﬁ)lé}m{t&e@f
sul fhydryl residues, for exanple one, prior to
conj ugati on. [00200] Al ternatively, both binding
Megsedind ¢omipldneent gelimative encoded in the sane vector and

[0@2&3[1 e§§r€o‘as arﬂah@d%s ?JFP Fg qjsb@ tI) hﬁ Va%ﬁr[se pll%gg‘rjfcg C(?fl édm py?ﬁe%t pathway

particu usef ul
m@iﬁcwée@lﬂné ap%vaaowmhchemmyséeméwe £8b US. aéti\k) $.087.120; and

Ndwed g X L%@knﬁnmopno@ﬂmﬂ 09825 bérsa%ﬁblfel l¢1e rasa.lns@mleﬁt &ivity can
the |nvent|on can

becgRpiored g 'bﬁ‘éa%“ﬂﬁ?’ﬁ Oé H‘é‘u 'Oarﬂf|086‘8&‘?”‘§Hbm§d'%tr9%isﬁgof red blood
cetlethempiysigintii) measuaersem gt @ilthmiimhithi Sgeeagd ofcC3a|GSc ahde(iii) inhibition
n erm nants. Bispecific
of%f?n%mgtlvﬁgggwg%l/\%egla{ég he'%g?% east two single chain
nmol ecul es. Methods for preparing bispecific nolecules
are described for exanple in U S
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Pat. Nos. 5, 260, 203; 5, 455, 030; 4,881 ,175; 5,132, 405;

5,091 ,513; 5,476,786; 5,013,653; 5, 258,498; and
wW®200821838. [ 00201] Bi ndi ng of the bispecific POI/ERWIEE53321

to their specific targets can be confirned by, for

exanpl e, enzyme-1linked i munosorbent assay (ELI SA),

radi oi munoassay (REA), FACS anal yS| s, bioassay (e.g.

hi bi
[0%3&?% 3 Iynéosg 8%%*%”'}' use\é}etecéh@{dge? A& hFe Mo gg%g%saéssf Psee e.g., Baatrup
et - ob® Rh%““-’ D0 Y SQW"MQH@ﬁmmmdogwl assajntsepesy., Byda et al,

Rt‘?erTWaIR%/ ln'ﬂg ":185 @bﬁég‘éjj Th ﬂgﬁglgtlc(t@ct%queéﬂle%lfré BR%Ynctional capacity of

spec he co ex of interest. Measuri Q)g{g
the, §ﬁtﬂfp eﬁ?@%ﬁnca@tthﬁv 4b¢ 6las§ierd 20 2lterveiive AWKt Ry ologisabechniques

meas;ad the preRRUiRCcetRERN6a @‘pe@mrﬁm@fﬁéntp@mwt or split product.
Ot Y ags%gyesetéatacg%b%%%{g@t I %ode?%:t tﬁ@%pl%rgg(ﬂlae%[]irk%peas&e activities of
coalplemeit lcalp@ients Methe HeDodS3 Bf 4k, pﬂdésrﬂ) invéation encdute] e,g., T cell
pr&lﬁ&atﬁb‘ﬁnﬂsgmﬁairﬁagﬁbl\“} Mnrﬁ%# %tﬁm é@ﬁflds b‘%?SQ )aad delalyed type

nmeasur enen bition enment

hygersensifivity (dtH)cesspy (Feralram yaéuaé) 19 3 |Natwe£é>§r68ﬁ§39 ld@"ldayet al.,
198D1 i ¥sdsBmbMhbDidmGlee dvAge bpfthéla_e@koc% AdRgledel inhibition Test,

ol s TR i L B oo s v o

Nd. 6@anugeles ar e hem)l ytic assays (see, Baat rup et

[0(%04]‘El ﬁ"\{én@%'ﬁ‘é%ﬁu% a& o??@ ﬁ%mpﬂe&%@ co%b%nem%l &%%@ént and

furmorms Toerefon®hemotitie teehniiuesi ean é@fﬂ&hqb@b Weetmale int¢gsity and
deff.ei@r%ésczﬂa%e %ﬂﬁéﬁényseﬁenﬁ tg%eeélbl Bk éteaugnﬁeuﬁdlmod& 6. 29-39,

ssj cal or [ternative Innuno (0]
158 NiRh §hils Sia keh Haorwlo! 4 10260 eETAR? PR, dfmagunol 86: 161-
179p ¢gs6). To mesfure menfundiong aapadity @F trepdladsicpr mﬂhwdy, skadpered blood
ceﬁls ?3&(&{ \tN ﬁ%er%gln rp graggplge%/%dsi{eg%qu El%d 88'32 aFe .fs%% as target cells

I on or
swmpemeeﬂs)s Theset AgeAbreomplexesafctivdte th@r@aﬁenal Aathreaytandmesult in lysis
ofI fh%l Eéqgfet Eelld- \lvvhelﬁ Qﬁé |coﬁfp9hérft§ré?e'ﬂﬂct%ﬁéaﬁnd ??@ée‘ﬂt &k adequate

| mmuno del ay ed

Cof‘%‘é’ a'l*ﬁﬂpéf Ps‘&%%fi“t’ievtﬁ? ;furtcmﬂflj Cé%@éxf Ot Fh&r @FF’@HY%PatBWaY rabbit red
bldRAI&BIls é\dawécﬁas’iﬂate(ﬁ@e?c@fz@ee rdegj . damftNale,087 1982, in

Of AT b B hiie: ARTHEh eSS Ky o RPBEEG o Rl s an
furadtional Y88=lersCe lcbmple mantodteing 6.8 b -tdd Blpodofch slibgkct, Bace it is based
on'\?l fﬁn(ﬁlér?? 04%8 Ie[ngngQ)A’Ldude gb%ggélé/ t\ﬁl‘l“lcﬁ Wesq'ale&aﬁp‘?dte range of

e Cco ment conponent $ resent
fu'fqyﬁréqllcﬁﬁ‘memem’]@rloéﬁ‘@F dhesarrlad @H?%W(@U@@ICBéi?t%’@'ﬂ@éﬁﬂassmal

pahﬂ\tab abtiaGén, anRdthel AHSB Ghdtihiod famnele dl@é‘rhéﬂv@ Bé‘vthﬁﬁy Rivetden extended by
see

USWQ{%S‘HEE |§@ete§§£r§@e i@t%otelp/? m,?tegd o(fiyvﬁole éeruw E/QBenpu hlghly diluted

tedtisamatecdontabis 2Be Bdknd®B 3pn@ntlatibarvd ke l@titira comp.llenhemtmomﬂ)onent By

thlg%etﬂoedla n;lti}Q dﬁgaﬁ&f%eaeme e I:cnﬁp% Pg’(gfrf\ldan bce performed,

assi ca at hway
In@@ltln@wb@hp@apweﬂhs Hefieieiny si n (rabbl t | gG to sheep red

[o@io@ d|nﬁﬁldoﬁ>)g.caea1 Aubﬁbed efPloly HoGbn& &r InfonbeIBRNS i dhtiFsRibs agalnst the

Th I t te the cl
iy #axsopsﬁ% 7 Sl irions fomblerenioo s Tia bt COoT i detect
ed. hmeosp)nmpmmdtsofaafmpﬂemm icompdneatsd s¢d, es@ NHuglinetadd e tro@ti®assays
Cl%ﬁcQPE{l{oFa% ?r%\?rérﬁcgue?%% ’éb”‘?%ag)h%ofrs‘t'(%{ oA GARAGAY 42f 61-73,

1981; Linder et al., J Immunol Meth 47: 49-59, 1981; and Burger et al., J Immunol 141:; 553-
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bl ood cells are used as the target cell (see, e.g.,
U S. Pat. No. 6,087,120). [00205] The henolytic

W@ ovphesent neasurenent i s applicable to det eceCT/EP2008/053321
deficiencies and functional disorders of conplenent
proteins, e.g., in the blood of a subject, since it is
based on the function of conplenent to induce cel

f f
s AR D R0 e ot BRATE R eetBon i g rown
COdmne*amrnéiabeleasslltoaidugta:bhlvi/dgenaxetmaeaunedn\{aransiasdaes ARB @s radio-
imgﬁhgé%ga)tsoﬁutsﬁ% erlc} r%algfrilfﬂ)é nF%.%Eije%Ye %ﬁ?ol@%%teﬁﬁ%&m&q?t split

@¥ using specific iso conpl enment protelns Instea
Preffuctihol e serum whil e the highly diluted test sanple

[0GXv7} aTHs .mh@nm@m%ﬁhn&mes enbyi@d imgh @bndithey | tonbiétb&gcomplement
onent .

t t h et hqd e d | ed
acfi B BRSO AR e G R: SR RDg At SepPhY g a tes
subjedi @ad i cogtrelth swheatso mitbnentwithsutd elacdare degeneGlid®Gilated disorders.
A&B‘F&H@% d ﬁ\gso?net r‘ﬂ&tﬂ%sqb‘fetﬁe ?F@%Fm’m\%‘m é(r{“l J)Slé)E)f aTBEQEilePQ%Iomated

I €s agal nst the erent
wilhapPuRTsCiRasHigTh dREaTSS b MEgRs e enG o abxprmem C%[ﬂP'@IB?ntt agtivation
thr@@@tﬁ@&antlﬁ‘cﬂon of e RIblet st Fl@bl@ét§ opf:orﬁ&é'ﬁ%rﬁ%ﬁ]bonents (e.g., C3a,

P 2D o, SR Ry i MRS AP35, 3 e siupiect. The

mﬁsu&lme,ntsbah e peddrmebtal déscribéd, €733, in EESdowetH_etrHﬂeN BEatyl J Med 304:

| 1
sejoue, et AU, Sl Ay or ARG TR pRloraun, ony
theyrpompleagninieetiyatiane fosped tin yivedig cnegstiraglo nfhést pem 68 agcemplighed by
cohélﬂﬁ@a%kfg%t § d;n&norqfthé ahgdced. @péér&mp.hq%mn 6Mifkng inhibitors

t hen be neasured. Various assays such as radio
of | HELGOTRENRPE SYRENSANY S“Qﬁ%ﬂ“?%’l H1earNe |QAIPIRIS Artivagipp (9.,
quamﬁichta:hloetHermt@trc&mttsmmmi@mplrd split products. [00207]

o8B, (THYAGh Gk RSB LANE RPN o i Ol P SRRl VA X b i

ocn’easaemmr diordgnd, i the detedtisnt off eompiemienh prqhenhﬂ moebnfpagsarato the
ledeRSh é&&b@&&m%@%.&éﬁkta‘f Qamﬁlé' %ﬁpé ﬁorW\a'i Buréct Y ﬁl@l@éﬂve of a patient

macul ar degenera ion-related di sorders. "Accord |ng Y,
with diSoFipes asPraad Wik MeRdansiegsrtigtionnyent i on, di agnosi s of
[06R0d] SBI de) dREAGMIE A flayihd s aestvibéd dh aez@tmmosirsss. Briefly, these

b | . | . . .
o, BT, A RTSh e Pince &t THRCRF™ fo S BRUbY @ dipengeticaly
effpctyd eoicginiodt acGhbingimg mbolexvieptbatein toperatively. attaClea toGdearker or label
th%Si'%l d@éb@aﬂ@%g% u%/atsﬁ mn&%dscqrﬁel %%odyﬂnm%ogorgjg?m allowed

roma test he nmeasur enent s ‘can
suffisiegiding | oﬁg‘@llzeear@i blnq tg comalgmrak Motains mthln the eEﬁgThe\]payg@t is then

exﬁ%d t49 Gefelibn d9i8d to4|gé¥gi$§/2t35 ?gtg%taﬁ% n%:crker tIEt!sG@M| an image of the
' refe
o P Befine iHer ot e renehA %'eﬂéafﬁsa?é%fﬁ%ey ot fining

m@aamld[seoramvmmdes siereofhy detctedcltyi detemiting wdigihealan safifidg-marker
birﬁcfsotmat {b?‘np%HQ t%qtthe( gyeg Deter%rg&t"g%aﬂsftﬂcﬂérggédul V& r\gg&écﬂéd’]g?m lement
prﬂtﬁ'ﬁélﬂf |aqgora@n¢ﬂoerﬁémrota@t Inv@mp@ﬂsqnewga noqn@nﬁdlwqit@éwtbwt AMD
digthsd he wﬁiﬂ:'aiﬁe B @ ditedisositith tf(hearﬁﬂfmine setl §026Sberk rhs%&f?ated with

cl i ni cal Si's or nonitorijn atjents w
m%‘i“?ér"&@‘?’?r%{ggofheé?e%fpﬁ?tf r‘?fé%l”é{?”t'ai‘ fE%@é‘*Q %?fe"eé for use in eye
imdgis@ mathods atdentbtedahyiogenif disgnoptcemeticaipredt @ethsdd. n

[Ogﬁ%ﬁéiygp%oﬁh%rgg)%c{ ﬁvaelzegl =f eg a%se@o(gg @%f&%@%‘r Q&to Eso l:a%gde C%Intacted

roma cat
withaa keeyyn binding molecule which blnds the C5 protein to form an assay mixture, the
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wi th disorders associated with macul ar degeneration

[00209] In vivo diagnostic or imaging is described in
wWQBRB0688067935. Briefly, these methods gener aPCHEP2008/053321

conpri se adm nistering or introducing to a patient a

di agnostically effective amount of a C5 binding

rml ecule that is operatlvely attached to a marker or
asgﬁ mg&u&% %L%?q(%op?agﬁzﬁ Wltl?l ae{ tgst Cé’ﬂ‘%BF d\?\%r |nd| %u:]:% ?(% fi%%rmme the
ability ¢fdb@taslza>rm@dn¢bpnblmdlog wiqohlen@nﬂerpﬂatltdaltm Cﬁnplrcheln olvéreknown
cof¥hBu ngkhe patient is then exposed to a detection device

to 1dentify the detectable marker, thus form ng an

i mge of the location of the C5 bi ndi ng nol ecules in

Tré@eﬁig@nimfmsa pat i ent The presence of C5 binding

Lecul es or co exe her det ect e
g R R isr DR F55 e otTPE Saiph Rt souEouh & binging molecules of
the gmgrente imtvetfont e pextieulaDdtamsganan nof-haman roinedss ean [beviimed by
mée'ﬂtloﬁ%f%’?é \%ﬁjd %ﬁgm ?H'?d?ﬁ nBlQt %bla%cﬁécuﬁaqrqggblﬁaéf' aoﬁkhs?fanimal The
protein in c son to a n ual wt
'”w‘iﬁl})”cﬂf Sueleie arid maleputeatintg ogfaninah cellgi apespyriyrR Yasiety of methods
m@u‘WgO'buDrhoSaﬁmt@fi @i $anhgdedtionapaficle abeHbaMirént "BMdétrédoration, and
ects of .the bnvent ion ar

ener a . so .
BRI Rb ISP G e R R . RbROE okt &6 A anima
celis1gi ogeni ¢ di agnostic and treatnent nethods. [00210]

[O(MJI ZYGIEoraé}Q%BI%r m%‘cne%%ecélnan%ogt 8&' clfgietr @\anﬂér‘?%y g&ilized oocyte or an

ewwmlulms;jernﬁlelém é’hkﬁhlcé'?fpr@ieﬁtf@dmgl éemnmsomeyp rPeep intregpgegnThese

ho@ﬁc%fﬂé’ & tREMBE usédts%%%vndmmmmrah@&l&%.mhaﬂﬁcﬁ%x@%&rﬁus C5
ound or binding nolecule, to. determ ne

est. co
”“éi'ISICI iaeigs oslfrg)qf’ﬁ’é:e?eg?vec@ﬁﬁ’bdﬂttﬁo%‘i:e i A HG nBPWEA €7t orologous
recantieiame dnikalshin Whigh @bdqgend s ©5 saRiendesdiatie bedTpalierdds Such animals

ord LBOSOBP LGN B! SndiB0 2ot ol BPSOERLG, 0L AR G RRBCanaior

evgwemmodumﬁpi then proterrn pedtivityc Ob aged hereim og&aNgenio AnIMaldma non-

huRain BinSal CBre PBIyf £ FidRfhdPYmdrB $edr a0 a%dérn%uc‘m laéjatrticﬁ nWuse, in
mut ant nucleic acid nmolecules into cells of a hos

WIIGH fRg or TIo&e Phder e8laPT dhe RuiRIagincluges @ *r'ﬁﬂsg%’lﬂ &h?rnﬁ’@mp'es of

trdmegetmoaammls pelutis mamuree Usrinkites? shasp, edagsPfcow®t Gals chickens,
arhdi al,rl]dl n but not limted to transfection, particle

bo IS nt , el ect ropor at i on, and m croi nj ection.
[0®21§hr@~|tr(ansge®arrrs bogreals DA @agalmebrat@ inonthe wemdneg ofoa cell from

wiTEH é“frgns%ghlllztanmtj%os pralnd QIT%It rén?]l[lsomztﬂrgberll:&{e AR fure animal,

in one aspect t cel e Invention s a
therglyt ﬁj'feicﬁrwhéﬁé@r?%s'%YOfﬁ %ﬁ?ﬂe?(ﬂ?p% PEdEFhit @Ng O IAPTE Gk HERS. €-9.

lived orart@msnofcmditna@\smammas Aausedor@sini at rh@ﬂh@l@@@hs recomblnant
e hos%I cell s, c he be used to cr non-

The,
a8 gURTEuEAD ARITEn PRt A i e P paruld faich an
enseganens €5 phawie dgesehas heéenoalieosidby Iminmlédoes reqyethmatorobetween the

engg 'oQQ@ Jn@%ﬂ@b%%ﬁﬁs @NAg%legullerht%h&ela n“r‘tQ%@f?QﬁH?arﬁﬁaL eg.,

uences have uch anrmal s are use
anfesorganifBell Atthe maimelL RES" to Heveitdment ¢{éhe gl of C5
[o@m} leArlraﬂngsn]EcO%nﬁr*nﬁll%TttPé YrhvaBticANGHnOe SPééﬂetiaﬂyl .ngoduc.ng o5 protein-
ulators q ein rei
orom BHHOANE P AT PISPUTR GRS AORAP 1o BF BRsByecton
rea)\mrahmte!ctlonl)nane apiovahe thebdocyta to aldesldp Bua psagiopregadnt démale foster
anS $he '3 protein DNA sequence, e.g., one of SEQ ID NOs: 2, 4 or 5, can be

introduced as a transgene into the genome of a non-human animal. Alternatively, a non-
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whi ch one or nore of the cells of the aninmal includes
a transgene. O her exanples of transgenic aninals

WO p@BatS3fon- human prinmat es, sheep, dogs, cowsPCTBR108§/053321
chi ckens, anphi bians, etc. [00213] A transgene is
exogenous DNA that is integrated into the genone of a
cell fromwhich a transgenl c ani mal devel ops and t hat

rufPanRaisle e o SPORB ot STBLAR GBRLEERe APERRhe; gan be
isapated basedmmehypaditation pethe hengn deneg ®NA and tsed sssestrayisgertee Intronic
sequg%{gﬁggm ﬂol}?aﬁbﬁwgtlon é@nédé%jn Q&L@é ﬂclu@ed"in l gé)éﬁ\% chease the

€ I nant a non-human ani mal, prefera
eﬁé?'%ﬁhﬁfaPXPr?ﬁﬂO@ %r“éﬁf 8?%%9?519 £ HeyssPedific iRaviataryagpquence(s) can be
opeRHBRYRRELS thd CBIRbtiInNrapedsnchagirbd Rprabdi®l eth®Yrotein to particular

at b th d .
oL RO R R R RSt DSBS foton on
miofo-itjbetioanpartidularlg agimalsasuck b myicm ihevec keddomefconvemtiensl imethe art and

ar@rd'ch,rsrle@ ﬂﬁgﬁénﬁg{'ﬁﬁ“u 8f pLihR,&Nk FBY 86 Ofé%g%nd 4873.191: and

ent c anl he i nvent'i on can

e cre
Hqagan r cinh YA YATING EtrcHaUSE EM%'R‘é@cC@l@|S@rlnmﬁérbphgab0ratory
PrE®y, €oRIrsphiHg HatboRIN. 2. Siildri rhdtARE 208 Gyl Bodlictiodf other transgenic
m ro injection, retroviral infection) and all ow ng

oocyte to devel op in a pseudopregnant fenale

[00215] eCloaes ofethe ndivdu@bn ptametgemn abINfslss expuase Be pendgegd ameerding to
thﬂnaeﬁ%ﬁ?sehgs domt hnmtﬁ & al 19?7‘3%&@5 3}‘31§‘t8f18%‘f§e|ﬂ t{i‘iéf 2 cell (e.g., a
somaﬂ@ﬁeﬁlafrpmémeytraragmwumalmah baddotaigscansifindused tooexditisa @rpwth cycle

aneeerﬁ?er c3) lrsﬁshea%@qmpé&@t d&eh cm %ﬁlbe @88 g CRLUSR meswefﬁf 8Rctrical
based on hybridization to human %ene used

PUIRES 41t F"ér?é‘tj@ﬁaéed PAEYD A" §@q%”é?ﬂié§ B Faps %&@ﬁyrogt i“gigh the
quﬁ'flsgé‘ralcsll Basvlads a hbeedohsﬂwtdﬁd)obﬁe tidided cansgesien tiat it develops to
cl enc pr.es .
(%r an ra@%set(gg)]/% ?rﬁJ theg tgané%e?r}ed & sguq%gfgnggt férgglgr{gset?r ?nlmal. The
oﬁemﬂgU@rrwp@rtlaubﬁqrnale fﬂs@d anigat Wil b@Ea m@t@lthﬁ anaalsfpenehicl the cell
e(al qr%cgon%pg‘gﬁgll%tgj the protein to particular cells,
. liver cells. Methods for generating transgenic
an| mal s via enbryo mani pul ati on and m cro-injection,
Dig@iokiiCAdsay | y ani mals such as mice, have becone

OGBSt 535 S5 G, comppe aon
sequeit8s)kaa bg vaetlinHogermus 1886 as bolynueleblideUkAJdnNGBY Mgy of example,
I )

an@cﬁsgf Iﬁﬁ@rﬁ{yrpﬁ%erggosgq c%{'garﬁ% P&rd tba@ S%%brfergsﬁaggt e genes on a
Chme@?i Qﬂ‘i’ s, d?‘??é? QQ"rea(ﬁ@@%’f’%’o%iﬁP?rﬂ’l't@ genetig plipspsec(i @ﬁ@é‘t'fy an
md?@ddéﬂﬁorﬁ@ﬂmh&t%l’cbldgfc@fh%%@ ﬁss@@lt)gﬁg? aniidi®M f&ensic identification
Rroduced ac ording to the neth described in Wl nut,

° é‘t loq9ica ?@@?@e Nat ure 385: 810-813. In brief, a cell

[0¢A7]. In enesasprtt thecialtipnfanoompdseed dapspéniassaysiforadeteraining C5
pr&gln'a%g (ggtnﬁﬂe@ré%ld Ha(‘sglgré ggevﬁe:ﬁ' %se{:F%r&é'Q &ti&%% ?n a&gﬂext of a
bl@oggcal SEMP u(g}g tlp{@oqjsﬁ@rtm &l clispy) 0 fmm drdividuap |saﬁfﬂ|cted with a

d.@ay&brecﬁéoe&rqmﬁte.sﬁ 5B ABpiRd 5 BBbraef asts,G@atg@m ;smgcn es
m whi ch the qui ent cell is isolate

0f B Seh b Aty Fh & CaS NS RGO Hanghity o @ labelled
andipged @ps "tracental Icampeste Mumsmeaysttesampté addutyte foran Sifhiged edgimber of

b'@“@”ﬂﬁéggso%t%%%@ fn%mgopea[ﬂé?rsgrﬁg mﬂa{&‘ mﬁﬂngbgeg%gllzﬁggng(gublhzed

befdie opaftamdlie ¢ommetiticn and thenethe éfaper and analyte bound to the binding partner

a
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(e.g., the somatic cell) is isolated. D agnostic Assay
[ 00216] Epitope sequences identified herein (and the
W@ rsesIsdndi ng conpl et e gene sequences) can bePUBER200$1053321
numer ous ways as pol ynucl eoti de reagents. By way of
exanpl e, and not of limtation, these sequences can be
used to: (i) nap the|r respectlve genes on a
chr.onos ocat ns,.assoc
arWsF%aratgﬁgg)lmc%& %né)gg (F trﬁer and 03@%5/ T'hlggsepﬁr& Q| &;u%qcowpldshed by
deganting Utvherbi tbé dgidagl pesfampms @teerslwenIIZdelong))/ ceamifug(ngi (where the
?Jrg; ;')d?ﬁngto\;vgsnﬁﬂe9|pftéil§(f]5ﬁe,fr'tlfea{:drﬁdétlme RallioR). §8E GRHouRBTRESE sample

In one aspec he 1 nvntion enconpasses
ang|yigg by erely aeearieng frthg aEHHioh GO daCesAs TRGaRUS Y e amount of

méﬂdé‘ﬂ RbSatdel DosxXRESSBE Qﬁw%wmkhovﬁﬁa@nw&’(aﬁbme are prepared and
funct,i o

t h 1t I I 0.,
conFat B! e IS 1 pies o gCogblabh g O ROF e @ 8 anaive
predeht indlicctdsteiatriplea TiiBss@asays @re chllsd ELIEA, systems svhat endysgies afe used

asqﬁé/ 8&9&55]9 n%rl%'rssq’r{ gﬁ:" 53%? %‘Pﬁﬁs%ﬁﬁj an%gtltﬁy@mdkg%&\%kn antibodies

agn nosti c assay as conpétitive assa
a”ﬁh?é‘ A5 antibgdieg reé“'ltsalﬂeth13 @GU%Qﬁ i, RraErably Be &5 9"P"10693 of the

m@e‘ﬁfmﬁbﬁmg\’etnlfbatsh@ df @ttbo8RE TR the 8B@MYdathpled ot PdrtiBulaf@l neutralising
bi ndi sites on a common binding partner.

a”ﬁ*ﬁ‘g})‘ﬁl'% g Uohe ef generally is insolubilized before

[0@x19hf Asignifibant advapedget df dire agsdy ishibat héesutanabers rastd of neutralising
t Ldi : epar from:

arffRle Bt o, duds ouflbl PR 8 AT 818G SPE8! BLER, sbObRcaly

epitersshpPicbhat Aoy etintipig i iiee fosmt pioarb B P cies nesnsiderable

ap\aﬁ@t.&fsqh HeQliMBal lehé@HheM anBYn %@Mddléd&i%cf&mﬁ&\her e the
|n artner was remé)]ltate after the co etitive

[092@th T%Tvef‘rﬁﬂ% alspsAeING fo gglpldscgrpﬁqdéptlé%g]egp@e which diagnostic
askiyse beghystipraepyst piaaidhcdgendrhies, amaundnitofindoclnivdl tribBCee used for

pr nostlca(ér% %Ej ive 2 rposeesqm%ﬁt%)y?reatn%n#& \yldu rgr%élﬁ ac?c

carve KROWN '&rmoun ana"k}'te are
[OQﬁ%ban@dlnaﬂdlou a@fsoarreddasi fohprobeostie ser predictives agsaysfod gletermining

whcthed Uanhdili @Gdl Vse bty rlsq<e<§fe(§(=,'§ﬂeIfiﬁncﬁrlaled|§’cﬂ‘@é’rn§ss&§at@dq itk to?sregulatlon of

present in anpl e. These assays are cal
Cogﬁ)legﬁnts?%tmé% a%ﬁ@ﬁ Fon pyeralle.apgatifedn £ 9eNYY é@%é? §5$aé(ed in a

bldT(Etl‘éﬁsﬁ ESmplé. Itrstﬁt:n R&HBaf be uBbsTof pfo@hosﬁer@ppﬂeukweeptbpdgalt@ fhereby
en,. an
oo PRGaha tea B JERiRa 8P o; 5 §bha” et ottty ea by or

asbtmatechwignCd projeirp @ucigic acidesmess®nalr adivity.bodi es i n t he
[Oﬁﬁrnkﬁ&ﬁ@la% ediBPthe RVehiidntr é\fééé%l%tﬁ T? Géérﬂ%m% c5 nuclelc acid

ant1 bodi es the serum sa A Si
exppesien 8@%5 QTth'm%Ct'é@S'ﬁyﬂ”l '%d'Y"FHﬂ t 9r§9¥ %?*%QH@PH)@PW%%I@GWGU“C or
pré@lacd igems @ntﬂhaomomﬁdudl r%@ér}e)d td r%re.nteh;os aMﬂa@d@enom.cs)

terf t t
P REC Sl b {88 P echS BT GaRr ¢ ﬁgf’ﬁgryﬂsa Boerageutic o

praphylEticSedtment dfes iodingialdraadd en alpp bercépecsighe mdiviteal (e.g., the

|
T T
Papiceldr e3anke medi ci ne in which diagnostic assays,

[062BP P&t dnbthd 85bLet of IR MNERIE PEASTHS B m@rﬂ@nﬁ@fhletumu'eﬁl& of agents
clinical trials are used for nosti c ‘gredlctlve)
i ORIUR lriga! )

(€ 5udp9S LR '8 YNBSS T AFIY Ofrp h alga
[0@R2ap hiyl sadittibe & thy . usk @0 22 Injuci@iseacids \aad tprasing Instbegar gthokéss anti-C5

i REICMRHhdyCoel ed BE GHLhAY HovB ESRLE b Hed $h& GEbAUhich, in

accordance with the invention, have been discovered to involve neovascularization,
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whet her an individual is at risk of developing a
di sorder associated with dysregul ati on of conpl enent
w@aioRmes3act i vity. For exanple, mutations in aPCEERN$053321
can be assayed in a biological sanple. Such assays can
be used for prognostic or predictive purpose to
thereby prophylactically treat an individual prior to
nset of a disorder characterized g%jor associ at ed

'nﬁﬁyﬁﬁ?g protein, nuci%i ¢ aci d exprgggr or activity.
[00222] Another aspect of the invention provides

ng&g%aj Ymsdekigkdn ning C5 nucleic acid expression or

froteln activity in an individual to thereby sel ect _
[0%25 ophe &ePauUREs apkbinfipg Grolgstlsp e ithec in entigg Sy sber gministered in

frdeh¥afm bnthi pHadvadeufiday aéée@tabfeosdﬂa‘bﬁrh& cadiers, excrprents and stabrlrzers
ar mmcogenom..cCs alr nac mcs a

S RO S B ES B COnUPIGE MegPers Rl fecsagie orcer of
acfivity @k yeafodd @ntpoeadtsntitemingtoresPhandbsautica S cibasesd 6threditioe, Osol, A.
Egﬁ@@& pe of the individual (e.g., the genotype of the

I ndivi'dual examined to determine the ability of the
(003781 vi/dibar! the antieShapitpothoraanirt ariapdt raggient. &)9. frolpg sregtment of
opﬁﬁhlnﬁ@odréb%%esasa‘h@cdrs&ﬁer%hﬁrvélﬁH@”rhﬂa?ﬁ}nﬁ&ryt 8t NeoVcular event, as

nDnltorrn the i nfluyence of ents drugs
e PG P T Do TR e e 1L sFeiqc 2o k)i clinic, for
extimplelis acch@AR@AMitH the adthiotls bereinaftdrliesaibed.of C5 nucl ei ¢
[0%7@?&%%"%8%@%“%@& cgrﬂ (Zusnggtaﬁda grﬁ%r @@éle%;%g? ?IJ éﬁ%'no&tion may
begadsuirigtered ba@dy G@@é@r@é@' r(mtﬁclh Jpaitigulacentgrallyne-g- avelvh eghia the form

of| RYRRL IoPNcapBa¥eE Qre%@remééWV@fr&graBQ 5iBElaMEously, mtravenously or
neovascul ari zatijon,infl ammation as descri bed abov

intEgcaMRERdY u&tra&'érﬁa'lro?rpsagrqniuaﬁ%va[%ezwfenrﬂ &), Szgn‘ﬁd*ﬂﬁw@g“ ghigiectable
sotmtuard; ergsuBPdngions, aspiedily ffreferabiyeintan @phuﬁamcbe)hadmalmﬁwred to the
ey]eg e %etr&% %Erﬂqgféolut%ng Q}%fS ﬁtﬁr% g)?lc ! a%] Crzerrg % ﬁgéag lﬁr%ﬁéc}ermal patch
or sopnoskdry foons nmay be prepared i n conventional manner

[0@2'2@] e#ﬁur%ée& b8 5@ |tF6¥1§j €6m;9rfsrn@%rn\6bﬁdds%ﬁd biAgink rrr%‘i’ecules of the

onpounds. ( enrng Phar maCeuti cal Sci ences
m@apqq |6|{ree&rm or imp @@acetufgaglg]afcep[(a@@szag]formt |in|qs§(gpla(ypn Iéat least
on@ﬂrﬁharr%ce@mal la@@k%ptemre aéﬁrrjsr @d?}ht begybd frrawﬂﬁ&trrederngconk/éhtronal
the treatnent, of o c_di ses .an i sqQrde
mirR eGPy PR o are s asStAgas Ba 8L bR Rl Sosage forms
foherkadmaibistvatios peutaini & examayle bieondehor <t t angeld abnutaitioneg of active
sub&stcemet hods as well as in clinic, for exanple in
accordance with the nethods herelnafter descri bed.

[09228b 27nefesghbo caMAgHNds A Sindig aprieaites o drfplBYRitien peh as a anti-C5

anhbdtﬁ“ dtGrdgRleRCbRST Bife édﬁrﬁnrbt@hé@ﬂbﬂ)r@é]ly W@M féethéi@mfaﬂesdfflﬁ@@ye or
cul ar enter

R A G T Ll S 1
subtenpras, ens@rcadahgouslyr ef er abl y subcut aneousl vy,
[0(522%[2 a¥&R Odf)%a%es rg&unleatrq g%@f@r{ﬁheynetﬁddtdf@(é Heﬁé?”t r%ent%n will vary

delpﬁn(é’@t t&)@nefoe@raumieorr@ compPaynsinE ﬁ@ﬁ@ﬁéﬂo qcé'ﬁl”éé‘]’ Ithe hOSt the mode of

ad(rmr.ﬁfa%rabrhé/sévan@ef tﬂ@ﬁér’(bﬂiomt&bé@éat@d on admi nistered to
form of sol utions,

0dit ssihio i or oicios mpRpis chagat By, e, scfken i asgawscfisclosed

hedgin sarpipo®irhdatgd frodmanalogous manner, using standard techniques well known in

above.
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[ 00228] Pharmaceuti cal conpositions conprising
conpounds and bi ndi ng nol ecul es of the invention in
wo e@8/113884n or i n pharmaceutical ly accept abl e sBCT/EP29081953321
in association with at |east one pharnmaceuti cal
acceptable carrier or diluent may be manufactured in
conventional manner by mxing wth a pharmaceutically
A@qce&igbl{s carrl er or diluent. Unit dosage forns for
Sation contain, for exanpl e, from about
[0@232] nip amtmbmatur600thﬁgwﬁtlcmctan adickeul swamntaeturd QO2RYNg materials
r ecfoﬁ]r ﬁQll@/ corﬁ;ﬁfﬁggé" Bldﬁlnalﬂéj n#UIé?:gI'ng)f g:%l ﬁr@é’én??nv@ﬁtiow]ﬁseful for the

©Ovantl on Suc
diggresiedtr BedManPhithe gpg@e{sogpgcgpqaci, @VEQ 'S tp@ovgdﬁg The article of

m&ilfdcate Bplidts €YBntaller RAN et RE@dtiyn. Sui@ble containers include, for

org B UL S a s Srbiies' B¢ ECBRTTamAsLg Jormed fom o
vafi& 28 0atddais suct osagieas oregasticeThe nor}banamthOdIierg corhpgosition which is
eﬁggﬁvgq’gr Qggrliotgﬁl Q{rq%%mg {h%V(,%rHEI'tI&p aWj | ay\rgr%%( ad@(QﬁQdd' F&s port (for

npound or nmol ecu
eX@%‘éG th?ﬁ@nﬁ’ﬁ‘@f m%’h'ée ﬁﬁd@tr?l)‘?”%rﬁwt@ﬂ rhagi ‘éfna vighdaving a stopper

IS EBId Eyéa A potibreni€ PREIidn r@édie The agt"v%taetgf@ﬁlt u&ﬁ&%ﬁﬂpbsmon is usually
S or es jtdentirtie
2 QOYRaIEG anndb@ T Buion dinn Sl el tydohel b i assepiateg wih

the bordaniad r dgiinages gt ther comps sitian is Lsettfar dlagresing b otuesingverlel condition of
i Q. icl r . -
00 By, B AEHRLS, Sl ACL Y ek QP oo o
Phatmaseaiicely-acceptabla Prifargsushee Phesplate-duiiered salinprRirderg solution and
dekPEFROHNGABN O iRy g .ﬁenld%%ame&snaér.anéﬁse%aaemn a commercial and
i nvention) useful for the diagnosis or treatnent of

“SFhétaB?Wd@F'gd'B%é’&ef k?é'ﬁeréb@{}’é t?sf"ﬁﬁ’%\ﬂe&%'as RISy B¢ |Package
ingfts NN isagdtionefocadypr i ses a contai ner and an

of3] | 18 IR L BieBef 30 2eliitg; RIS inbAeS 19 TRE Sotowing
exemnlealanélc@mﬁay/hbb afeatilneé@tl‘fer an areviat ineanyt tobe fither liraiting. Those

ki€ in 8fe Hr@ S %coé)Alfest c‘be ahe teoéktc@hélﬁrusthgl s rﬁore than routine
COHpOSItlon whi fective nosSiI ng

expRIEBRNtaign Wé“%@ﬁd?qul'véﬁn%?ntﬁ ”P'F‘a?peﬁg'fi é’r%Fe Y'es F’P%C”B%Q: Bargin.  Such

equNéIbntéfaBé weKia ecdpbeof lelbr%bélﬂﬁnvﬁﬁf}bnb@]dacﬂalmﬁt I &33Atehts of all
a, stopper. |ercea

gt S e ety AEUMS S FERBRDBS GERY tFlBhout wis
applivatigroanp dsieby owonpsratesiubglréfgreacgol ypepti de or an

anti body of the invention. An instruction or |abel on,

or associated with, the container indicates that the
EXAMMP=Y tion is used for diagnosing or treating the
Exaprlé i on of choice. The article of manufacture nay

further conprise a second container conprising a
(09341 mifcenst c@aes yugde din oW @npafvalien oke Rrodgin sequence between

m@tﬁ%sﬁlﬁﬁlﬁngr‘r‘fefn%%e§ ?éléébea%ﬂgﬂgﬁhaﬁ é@ﬂé‘hb@hoﬂngndmg to

dextrose sol ution. urther 1 nclude other
mesecEd anBJSdé@meﬂﬁl@ er@'ﬁsdc@@tﬁmg:hlﬁﬂaraﬁ@d meeipe protein
sephBRERY Which (oL HAP oA RERorBl oo Bl S coboliBBl To determine the
epitope hiam aotrrbum@n’amgé:S pudRgg] The | nventi on havi ng

I I

05T bl oo BTG5 eRBRsahd; hithal ahns chatd) 8l 8 iy o
maust aplea/roimanezaid chaxnko:enfoerusbdlto mapn antingdied toos@topes on the

human alpha or beta chain. DNA for chimeric human/mouse C5 constructs in

plasmid form is obtained from GeneArt. Epitopes within a chain are finely mapped
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skilled in the art will recognize or be able to
ascertain using no nore than routine experinentation,
Woenesnmss4 equi val ents to the specific procedurBGI/EP2008/053321
descri bed herein. Such equivalents are within the
scope of the present invention and clains. The
contents of all references, including issued patents
ited throu hout

and te li.c t i on
ot PR RSB PR neRaR 0P st B4 PR Ehatein
selgénddsEraftedimp I&urihalh %&ﬁéﬂeld sseqmabesc@mstltdtﬁhém rédpective

PR SHIRBRCS iR Bt aETe RioGe ARG SHFR R dRpars C-

tefrhiavs Rirating puaficabigee C5. Thus, chineric C5 prote| ns
écont ai ni ng human and nouse Frotel n sequences whi ¢

0pB04i Ivsags PoFading therchieer orraieinssfeery) »lasamd %@reug@atetdocloned
m@%@r‘hﬁta‘ﬂﬁn bi@&re%ﬂ)ﬁ 08&of (eq) @mNAﬁ‘W"G%rhgaﬁbhde@é technlques (see

antib L@DNA const ructs expr essi ng:

S%m*ﬁmak dﬂan'ﬁtls mt.m reducecthaiencodnd proteie %‘l'?ﬂ’.\’aﬂ%fﬁ ﬁ@!h? are
pl%t%&%h@‘ﬁﬁddqcéﬂéﬂ OQ%M%?QEWD%?@%J&‘WQ% d?%%em% fBSYHyclone

urranapaor eta c for chimeric

SR Gvo wdteo g erieitinrIitsporny i Iubseaudndly ntransfestioaiimeehieved
usflilr_&gtr;@e ﬁg @%Em@n%ﬂgascowﬁéln]h@ cﬁln%tﬂ%'hﬂn%{n?mf)u%eﬁ%t%n encoding

IMeric constructts expressing s
seglien G ramedm a%0 dl offRR B-ME bt (SicosTE RT3 flgaIaTta@dfacmro

mlxggg §C§ o tgn ﬁgg g)uagﬁi gi? JI lf'@c%%%tﬁétﬁgbg trogﬁn 11668-
01 e ixed vathst20etl ﬂt?'Eij BMgpedi (mamnaplatet)sZLGh@rrmaftenstrérmfectlon,
oide s 1EsBb il FECRE e aEivhe SFEMIE 10250 T gy 1o
GIRG)_traedl‘anﬂabdaéd exguobgsaterandacdubated fer g4-4p GoA3 The Fesulting
SUBBEHETYS BSttien MY (SroB0ehe BHBLEPHOCH0 Gyt gig ool are

in€ated RF e4alsaies Rl ah¥thePRargestl @fﬂé@ptma@h@b@ce& igJeMormed
to\%] G bco 11995-073 10% FBS (Hycl one SH30070. 03)

BEeShisuRsERRtEnis g 'r@tt'l’“@pt onyci n Subsequent |y,

[063BNSTRE L MABNEE mlt@eé@dhﬂé%gng oL mii@roRfiltéd SMufther purified
construct containing chinmeric human/ nouse protein

(alierpativehythocypemadant mavcke starerss SOFC ontlgRTcalEam (@@nyestional
puﬁl%gﬁ%n%?éegsbgﬂta H@srb%f Bﬁéfl)p@[ﬁf'ﬁl(ﬁée gFoQ ﬁ'e%tlnlfnﬁﬁortcﬁ)@ktall

at es IpO ect'am ne Invitro

tab_lwe(giocge)lay)e dddeginibe swoemarerd ant tl@PmH JS\EMJ%tpértO @OthrNﬁOH-
NENPA R B ReRl e 0Tk 2B A gt Bl
inmbitpre S SGROY Nakadit mbotmdatddmjretsm (éaﬁ:lhanB\é)tfer hhdui arcldrptied to a
gr%\g1 ﬁyve W GO %3 Mﬁ’eu'ﬁ’?q %J @Br i€ &/% arﬁgte % th& %lthlaaﬁolutlon of

PB®d300ah Msimddazolen phlbat edd fpmite@sb hBibitonst réa:tronaram tested on an

cess, i.s, perf d t

CIRPRtete G5 R S VLB A Tk S GO B RE 74 t remove
imsdgelen atrendrotetnsf arb ttested fdr puatygindeadlividy.m cron filter

and further purified
Identification of C5 antigenic epitopes
[00238] Epitope mapping of anti-C5 antibody fragments (Fabs) and full length 19Gs
are investigated by using competitive ELISA assays. Competition against 5G1.1 (an
alpha chain binder, Thomas TC et al, Molecular Immunology, 33, 1389-1401, (1996))
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(alternatively the supernatant nmay be stored at 800C

until purification). Conventional purification
WQe@sassas may be used. Briefly, EDTA-free proREHBR2008/053321

i nhi bitor cocktail tablets (Roche) are added to the

supernatant and the pHis adjusted to 8 with NaOH

Ni -NTA resin is equilibrated with PBS, 10 nM

oni o8 AT N0, 6 e e R g S Sl P ) AroRBF T by

332ppig3et %Q(@%D)aaﬂtlbwdléé aw 8led ihvestigEted. cséwn@l HISSA assays can

wasshed an nis eluted with a
o A e ERe priows OliassiyLase sCH ity g sosted on a
pliteaskinafise @6€arﬁ(ﬁ§ét@6’[ kﬂlﬁldlﬁ@ oﬁih@@rﬁu@@cﬁ]@é eChﬁné}%l CS Eb’ib@em is
fractions are pooled and dialyzed in PBS p

used ipnh 'P*f‘nthfa%ﬁ ghaimpd Cérlepémqgsepeglﬂ &ag éla,e el@ha ,gnelpt@human

ofﬂﬁora&her\/érﬁr%ené @@"Hrd)tfeln%aats' dé@cﬁ’éeocéo(ﬁ/@t IAGRMHS 28Ry iAPEITes
Epi t ope map of anti - anti body fragnents

YtigpPhage Qomgeilthnémﬁlmt@@!g‘abpé IgChtﬁd@eTl@%tbétﬁdbp tdeary 10-
fo %gf bide¥s whth! bRAINAES, atMén %técblbfwccfﬁéd \w/[‘n% aﬁﬁes Fabs or
OI’TB.S

an al pha chain bi nder, ecul ar
antivpding kod yetegid wnﬁsetrGMwadm F(E@Q%ﬁ)ﬁ)t@tﬁtfrono@eee expriiments

LS8 5 S0 Ao Wiyl 0 st on

N /8 or btinee stiipaly edndi8eiessalecEld. Sheassalisalsamdiatais 8w tast
! i | 5G1 . 1
orREBFLb RS BTG BRaRte R R 08 g et ect

bi ndi ng of the antibodies. Chimeric C5 protein is used
[ ich. the. a chajn f nouse origin and
5t i CHRRL R R R PR 5 ot her —chi meri ¢ Ch
(002301 eiMexistsp PeRe Nuhe 42404 are Avuibd uith &Ry imamiob peSﬁed Fabs
sol uti on phase conpetition wherein the Fab, or

angk Mabs gl g mbini Gargnaiebiefter {Biergen? P 8w PES- %%@é&t%we{' jolume.
PIRieRtdr& s6Aed bR PUPSIARS ol OnRnP! Al sCRa kRt él%pﬁrlét&lrﬁrid'\@shed

Fabs or anti bodi es and detected with streptavidi n- HRP.
thredimeswith BBS{he%bel wogn@li (RBGiT$ 30Adiveslitvelunies. Hlates are blocked

WSS SNElGER Ao g RRRTREPUERP A o BEm b uddo Hob

roseil t_eﬁtoefbtur_'éhﬂhehelﬁaﬂhea oak sime With PBET 30but/\he|| Va&eie. Supernatant
50 oste ST o Ra BB i R oo Wit T
in @ﬁuérQQZ%QSsA/Hma@ﬁ v (Phs@be@ﬂwmoeséé@ﬂozh "@ﬂ'ﬁ/eéﬁ@d Sigmfetm 379),

purified Fabs and Mabs at 4u
0. &%rBB%rE(é OQdefQéTFa PP3Er0e PRHmnd Higrywell isnac%@@m)'] Riified
huYﬁ’eﬁJ@E (QbloBl &S0 aRR& ﬁmddn%ﬂt te%ﬁﬂwgl a‘}ﬁ RRIRERSRd added to

tes are then’aspirated an ree times wt
thee&’t@ Fhe Piakes@e ifcR8Ed B0oem tewberaiwe ferexne Rlusaeed wasked

thPe %&s%%{sﬁg el u{/WSnkol%EB's%‘ﬁk éﬁ?f@ el %n@%%ﬁé}%/ml,

I ncuba ours at ro era ure

anw@dmed to e plateet O@ul/WeI?BS'Eltéﬂé}‘ehvﬁ(bWateo\/aﬂ rU@m temperature for one
Supernatant fromtransected 293T cells wt

hayp gad Magheth thees Hees &n E@S& &%@%loa@@t'mqmr&uﬂm%ﬂ I9¢ Fc-HRP
(Pmrbélentzsgmlm Frseob A8 1Mo&|mé||h§bdb&ﬁ\ltoltﬁ@ 6a9§0)>|atéé dre

% Tween2 ma P1379), 0.1 % Triton-x-10

memae;dz@)roomse)npawaurfdgwwmqr and washed fOLﬁr“”iﬁ?rW'g] R@ST. TMB

substrate (Pierce 34028) is then added at 100ul/well. Plates are incubated at room
temperature for 10 minutes +/- 2 minutes and stop solution (2N H2S04) is added at
50ul/well. The absorbance is read in Spectramax 450nm-570nm.
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human C5 (Quidel A403) is diluted in diluent to lug/m
and 100ul /well and added to the plate. The plates are

W0 pwebsisad at room tenperature for one hour aneCTEB19E#1053321
three tines with PBST 300m /well volunme. 5GL . 1 1gG
is diluted in diluent at 1ng/m, and added to the
plate 100m /well. Plates are incubated at room
tenperature for one hour and washed three times in

PBST... Det ion antipod -human 1gG Fc- HRP (Pierce
C%“Reti'%)wﬁé'aﬁrryﬁq @”%b‘g and 100ul /wel | is added to
[00118] pIMexesorPPRite Sluat 442404 bad echtad mrtacmnf.@jraﬁr alt,umaﬁ C5 Fabs

f or _one hour and washed four tines P

BST.
andigSt 3 218/ Ipn sReN3lEoREiEr Pée'toﬁe%&ﬁ@lh@a' 9aﬁ '”ﬁ@@H’("PU\é@'Pme
Plg{egte@é séél@d 'aHS Bg%ﬁgoﬁttehﬁefﬁt&r‘%'ﬂ?@r@kéﬁ ©r ﬁq’%uﬂso Plscltes are

m nut es +/ m nut es and StOp sol utlon(
thenl depiraied an)dn/v/aamcl threhiémed with & idle Rlates emﬂbloeked with 300ul/well

%%?ﬁl%&@%Fd%&%%ﬁ%}?g%ﬁ%@a ed fﬁrﬂtvm Mlﬂg Egﬁ)ow e%p%gature

Ptated &@ then tvapled dnestimantith- Rmmrﬁ]@hmcarﬁdabﬂ‘gﬁb ate diluted in

SEb Pl GHenia G Ghbh b B rdii R o hioSdsl 2

con@emedtidh T 0. ZBugshiarelinéWatel 0 Uhe holll 86 didid S®iVwell to
aspirated and washed three tinmes with PBST. Pl ates are

Plgieo Elkaias ara IRCHipd Alworm tspsrarGRr Prsheys; asdouashed 1

tirREwit PB'Sﬁft:ﬁﬁJuf/\%ll t¥emBo oty - ﬁ?eﬁt&ﬁ&hiwgrﬁid&ﬁ N200) is
Pl ates are then washed one tine wth PBS Ant i - human

dilggdrasiupeleake! : 200Qardadded3a e blate kOQuy'well. Plates are incubated
at?%ﬁg%ég}%wg &30P Hutls éﬂ&\b%ﬁ{eg}th%%é@& .?H—’Q%T. TMB

at a concentr at
subetraltba(Pexdcef 840280 & thenmdbed at €0Gadidieig Pmm amsehtuttated at room

at Pl afes. are | ubated at, room te
R A N O T R AN Yo PSR
50({® e ThEabY¥orbbh&Pka¥AdinB ddah R AGORM-RPA. | S
di luted in Superblock 1:5000 and added to the plate

100m /well. Plates are incubated at roomtenperature

cohbetitie Bs fh 889 VashQdophree tinmes with PBST. TMB
su %% rg te P\lﬁerce 4028§ ?s then added at 100m /wel | .

(002441 eblaxisern Migtepdura 442404ain qogisewidh antehemean 15 196 5G1.1 or
NTBRUL B30 in GartILTE Brd i Lo 0N W 8B if 200 IR ot

absor is'Tre
PISteeGatre acalxd 4b0pot S40CrovetdghtetRlatey ereaﬂnea)aswrétbd 564 washed

N 19/9 Maxi sor | at c., 442 reo
n@Betrbte Wit RES iahare eorestBigoltihey diddklod Go ssa
Frggmjrqw ($||g|rr@a«c}qm @t@/;)ltm{ebﬂﬁo (@gmeqla 338;38)31%0?1@1-@220 (Sigma

vol. u ates are seal ed an
P%?(ﬁgpﬁf 31%13.) alﬁpé@(gg’aéﬁdé(of Henhoes et oayt egmfr%ggqqgéiaieﬁ@é% then
wadnsaonéltihie WRSPBST. AhSSuaiad ¢3 Pﬁﬂfl%b%rb i1 a3 i GYU%InIt to a
di l uent/ Bl ock $4% BSA Fracti on (Si ama A403),0.1 %

conpeRlraton CS2dng rP*l\&lﬂgpurlf@dpMC?wd@l Jatepnpshisation of 0.Sugim
rfdzlﬁél%b?ag%d 1}0555’@ g{?tgg 'bgfogg?ﬁg Hg 1%Hlt/v\égl ljag)LﬂeEté @"iate?ﬁr@ incubated

atl?ﬁlﬁﬁﬁ terApérature fierron€shdoali? IMel aae evadhdédithesk fimeslinith é’rBS'IT OANti-

nce}qbggﬁ%@g?ﬁcflgfe@ 'B‘du Wdtg'a?g.ﬁbjr%bf/rhfs &53,((89{1 mouse Ig-
HRP (BD Pharmingen 554002) is diluted 1:5000 , and added to the plate 100ul/well.
Plates are incubated at room temperature for one hour and washed three times in

PBST. TMB substrate (Pierce 34028) is then added 100ul/well. Plates are incubated
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and incubated for 30 m nutes before adding 100m / wel |

to plate. Plates are incubated at roomtenperature for
wWor@shtss4 Pl ates are washed three tines w th RBSEP2008/053321

Anti his (Roche 11965085001 ) is diluted in diluent at

200mMJ m or Goat anti-nouse |g- HRP (BD Pharm ngen

554002) |s diluted 1:5000 , and added to the plate

d
at g oo senhBipl e it o Bligue s AP SopseRlon FANTHSA 2 uls:
5Whellr Ihe abhroaee 84828 $sectraaaxadaaeh-3Akm./ wel | .

Plates are incubatedat roomtenperature for 5-10
m nut es and stop solution (2N H2SO4) is added

Ex% e/2"@éﬂerat-5h%f ﬁhﬁé?fé?ﬁﬂ&ﬁes) By pfh%@éjdlbrﬂa}spem r amiX

0FH 3D MG P Bl PUOBA eGP EHeb. SEREIPAE MO TBVOTOROSYS HUCAL
Gald9 prede elspagdibrast ar€arrzelodet HOOAL GWALD is eF dibiibedre Bpsed on the

Aot e BRBREOR;, Sl W IR R ¥ BlpiseLay

te¢ghmolply ton |ldilfll9 Eab(frmmtsatpéh&jplmﬁwﬁa@dmm eiral. cﬁ000 J MO' Biol.

29%@18%}%&39 %t é?@@lbﬁﬁ’wuﬁ&q\h&%&%ﬂs@fsd R&'fdheﬁbe':@é? et aI 2003 J
ace (Knappik et al. 0'J

B'O'r&‘?ﬂlem %7%110) 3§§;%4 %&Oégﬂ’%@ég%éommg 28001 J Irmunol
Met hods 254: 67-84; Rauchenberger et al., 2003 J Biol
278 381 4 38205, 1/05950 L hni ng,
PHEEIR B R rRR R Ryl ot o B
[0@143] fomﬂ-IUGAL[ COoRR 3fjbrarkels HupAiedSOL XY T bmaqhyml gontaining 34 ug/ml
chﬁ)‘%ﬁrt{aeh%ﬁl dne 13?( ?iw (@Ptﬁfemn%tlg‘}f‘wfm‘(/@$M13 helper phages at

enl co | ucose

an Qi':f)@fm S (M0t ’W”‘@C@Wpl"gthﬁ@tl shaking %’9@@@ abi Qﬁhmm &), cells
ar@sﬁur{ 3T 2aly; 37rﬁinV\ﬂ°td)0ﬂéEus§)Bﬂd|@dﬁ@ 2x80 84 /At chfof&mphenicol/ 50

pg?FFI r%jcm/ éé%s%@nk@cealﬁh %{% P%forﬁ\’t‘“24°é.12%hggés 3re PEG-
predlmﬁatedrmh:erfrou:rotfve sPemgtant, résanpgended m PBS280%dlycetbGamhestored at

_g§Hcown overnight at 22C. Phages are PEQ(recipitated
tw ce fromthe supernatant, resuspended in PBS 20%

[0@A4HL ePlageamplifgaypre Betyeen g\@ mnmg 0opggjs qqqg@céed as follows: mid-log

ph@@lgfb@,atrconca@t waerhfécw mnnémd r&ié@é*éi dn8 g1eRdUsited.B-agar
ase

suBRipagties i T B B ke e s aufBotsransiamas [BSg gates). Ater

oveunjyhl @oeritied avn8d°C, theoTas1 @Ilamms%e atrdpedofhipb rgaoflates and used to

AT gt e e e PAE GRUTE o B gy aced for

infe¢fion a9 desqpibed eovand used to |nocul ate 2xYT- CG until an
ODGoonm of 0.5 is reached and VCSML3 hel per phages
ed for infection as described above. Pannings with

Pa}ﬁlﬂ@ﬂi‘”@i‘\fﬁf“ﬂ@@&@] For the sel ection of antibodies
[omz%pgmzthm gel&dioh whardibbdied enbdgrieiyNC H gvsdiffatePparsin@ bttategies are

.ph - i i -
apape% 'I O’HE?I@OL[F' %ﬁ%%%l%gaqgﬁvﬁgéi Iéng(?%lu?Soo% gomprlsmg
dlf{ﬁﬁfifrlﬁqualblr@hﬁmsmf WHH nl’méﬂregeng%rﬁwl (IpobI1/51A, \Adef 8: XK3 Ak, pool 3:
VI-ﬁE??b M pothBVﬁh(-ﬁ RO hse: pc%'l's'zéré/ r@d Mall?@ﬁ’&e&ec} to\'fhpee6rounds of

These pools are individ ubjected t
sofg pise papm%pn HU’B?{‘a%%db%FHYl P‘??ée(btﬁ Mﬂj‘t‘?QFP Rtetegy ?rﬂ%'@tqd?'t'o” three of
sot@iad pghnings MBsicERIRePtab/meand in addition three of

[00246] The first panning variant is solid phase panning against C5: 2 wells on a Maxisorp
plate (F96 Nunc-Immunoplate) are coated with 300 pl of 5ug/ml C5 - each o/n at 4°C. The
coated wells are washed 2x with 350ul PBS and blocked with 350ul 5% MPBS for 2h at RT
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sol uti on pannings on biotinylated C5 antigen. [00246]

The first panning variant is solid phase panning
WQuaBnsIB3L5: 2 wells on a Maxisorp plate (F96 PCT/EP2008/053321

Nunc- | nmunopl ate) are coated with 300 m of 5nmg/m C5

- each o/n at 4C. The coated wells are washed 2x with

350 m PBS and bl ocked with 350 m 5% MPBS for 2h at

on?%- %@pr@t rt%ﬁill%e [ a%raetaglﬁ?)ft\] gngrfﬂr %bou O@E‘IUEAE%{W‘I %Q%H{ bodies

are glogkedvgithu Hwatbﬁ/oIE*BS'b/f FESVBY 6P f2h 2atat rommetrmwpaéwrat urhe . coated

wel E%re&f?é’s‘h%&* 2WGhth %5ﬂ{| %B?@a?t@?ﬂ i é %%Qﬁbre%% HBEAL GoLD®
re- bl ocked De(

ocki ng
Phﬁﬁ%r@'éﬂbaﬁ*?? Bfﬁd?%d 4e éa%%’éeq We'ba’(’ﬂw'”éw%’dfov\é'l‘ lat Rhcpn a shaker.
wamhatp@ﬁoma b@hadatng File mea 35t\a kas/0. 0888 Mwaen,i fSllowed by washing

Bl BET e HEoe 1o 6F pldo%ionr e Pl ety meReith 86 1 20mu

DH ot 0o @ﬁs/rpoagfs fer ovell tidvel Ophiat Ehel BT pehdoeramte isiatbed3©014 ml of

E {%}4/ T%@Fl?ﬂh%ﬁgré &O?VQMJ bos/, B, 68 'éBat A rﬁWYIT rﬁ@c{iurﬂgn@a?ubated in

uate I's adde
SOfH p@htlcdw@sgemﬁm 8t EnC omBod SGk'r@ fgr whage ifeciqre Afier genrifugation
for”’ﬁ(‘}j fnuﬂét%moﬂpﬁp Hﬁaﬁd%fbn'anpeﬁ@@ ard basht ﬂe§u§p'é|likﬁa‘éi ih @00&‘5251‘(1‘\ medium,

out hakln r phage. in egtL o
p'%%‘h?’? %Fﬁgégua@ﬁrf?%t?si 'Pr‘r‘ ated 05’8@@%%3 @egﬁ'aE'F%?reéi‘e” scraped
fropetheglistesnbed plaaphs mwesuepardeohdi amditdinhs @eséibaveatiouen The second
I - C I
onf il f B S ARte Rahif of Ml RIRLRD BHERD O dhrpmec
acpérdige 4o \eer profoselcaidiae Aistl raanghl btﬁl‘/@td ingreased skrinpenty db othe . washing
prddd@ugecond and third rounds of the solid phase panning
on_directly coated C5 antigen is performed accordin
(092871 hENS PRACBE PANYRI VRN ii SRIUtogRARNING LRYAIRSY HOY "W@Feé’ag%a” C5
anBigen: lﬁglemsysomubntmnmg,smnggmqmmgaatedmahtugér()&%‘éh td Dgnabeads M-280

OFFEDIL PR Hhol R &gl 38!t EGR-BARALAY AIBEARE wit 1.5 m

2x§aﬁm|b|®gker@bjuta@ 1di with PE$ avearmlgbt aht1Cgenou @umt@\cmm goated magnetic
D%B@a@:@%%b@@%l)(%ﬂﬁé%ed t1¥29w.fh°bdoow ﬁgs pernetr@&%k)er‘uo%d in 200

endorf tubes are | ocked
1% e@s@@ﬁb‘%ﬁ B'IUGf@k'éHXaDEﬁ)t &iocking f Reegs '@@srf?mjfi iy ipEfHRlogked tubes
ovénigQfd 4nt. Phé@@tcauuednmswpes 6rEEHA tpafnihly BEHIRIBA SIre mixed with

SOl 2 e b P B TReSS A o RBI PTce s ion o, phages s

peABB)ed Bliaec kD nug obblouwo&repgvgcﬂer fhegmatid bieadgpare- dylded ke the blocked
ph%g&eﬁndwr%ﬁbaﬁécglﬂ;r mi Cat Bljaa(gpg rgﬂa ot eﬂte‘r %egggﬁ‘gn &Béads via a

each panni n%/l condition are mxed wt

m%@@h@ﬁﬁw%&%\a' R&-Bhdhpveiage 1supergatapdr (1l igt Ggnsferred to a new
bld%lk@d &%&%Btdr@ﬁdébfrpélﬁha\ﬂi@&epbe%td@i%rf 9% peslodkel BRadsdr Git) rr}rmﬁ. Then,
r n n eagas are a e
200, B A THET S Rt o DRkt POTOCS N o HEvE PogKed Syl tube and
incubtitat! dor.1 AR RT ors e patatat. i100 pbdf Hireketsstiaptavainnmagretic beads is added
U N
o £5Y) Bndid/ e Mol o pABaRASAEWRURTETh Aloicr” Allabied Boun to
bigtinylated sSatecnmonilisg! taitheymagnedie bprasrndfcgiecs wihra mweeftic particle
seRS8toR Mﬁﬂapmpmé a@@@s@%}e then addes mnbissw@s% rrmegreﬁsmgla Fotator,

new ocked 1. be and incu
ol Dl g Gther tEe e R PR BT PRt R abg Donabaads s
pelfemts! acmur@d:dmdpltzn ma/t:pramnOngMp'hagﬁjlmbbB t@medch tube for 10 min.

D;ngéjakégt Fea%eeg) @5&4 ﬁte r%;%ogﬂ‘] ae ?aetg))g}' oer ﬁggn%e uBQM%gn%lg added to

14 df qmﬂf cect@d cukturég gr@wnﬁ@@@bopr@ opglstq & |B§ads are then washed once with

59



separator (Dynal MPC-E). Beads are then washed 7x in

PBS/ 0. 05% Tween using a rotator, followed by washing
W@ewshes3s hree times with PBS. El ution of phageCT/ERI908/053321

t he Dynabeads is performed adding 300 mM 20 mM DTT in

10 MM Tris/HCl pH 8 to each tube for 10 m n. Dynabeads

are removed by the magnetic parti cI e separator and t he

20§qu§é§ d’:‘ %%tb%r L oefd%ﬁlggallg'ﬁ%‘nov%fg a rt@e %PST%\]?;a o t'he 14 mi
E. omiiclés-tvictih@®) OF ariph@BSnteniibnt thgeulhee ISAnCtdbaiadd] 30 rohrdehdtly tubes for 45
mih%’f@%@% B@%ﬁklé‘%ﬂgﬁé &ql%g'lé hird %}6\5066’ ti% l%?:'telrlal pellets

ture e 1 ectlon & cul'tur e
arg I’ﬂ?ﬁ%&f?wpgwegdn@o%}’b ¥YTc magdies Wl%tpd@ A -Gf m plates and

m(WbIatB@ld)K/er‘ﬁ@ﬂkatr@ °QAf Eeibnies Bite! thén gerhpednirdn® thellates, Mandtphages are
el lets are each resuspended

|
refwegﬁ?ﬁ%plﬁ'ﬁ 8ﬁlEFlrﬂaab8p%lt ed on 2xYT-CG agar pl ates
[0Ga48] | PeusEbetiarmi/bird raghtls eftth@Bol@Gn p@ohiom de biotmwatéch@h antigen
aré%% d‘c 59&&“‘@6 tcP't@é ?? to @ D HF%Q‘E% S?B%rt%&%b‘teq/ éﬁ‘r]ﬁic eased

descr i Pove. e secon
StinNgeRGY | ”ﬂ 6\9%“'69 Prosedu®| uti on panni ng on bi oti nyl at ed
C5 antigen are performed according to the protocol of

he first round, t_with increased stringency in
ﬁ'@”‘ﬂ%gﬂé r‘?ﬁs'BEQg?ﬂ?@? © JE9816MSg and expr essi on” of
[Omgpb‘ﬂm Falbeficodppendests[ QR Spledtee HrealALeGOODP mhagensids e sub-

clo% g |F't‘8 tﬁg le‘%(éregggrff%%éére W@R%&E@gﬁm*g%@[ﬁ&ﬁgpsla%'?iegmment
exp@éwn pbs@utﬂtaﬁa@rs aher téﬁfnucméﬁtth@pﬂﬂsmptﬂﬁ @fthes egledigckclones is

dld:é%pe% W|E'10f(batl hihg BRURP @Rfebyt dX@isiRb aﬁérrsb ENBJRG .ﬁsiaﬁ (ompA-VLCL and
sel ected clones is digested wth Xba\ and EcoR

Phofdidéby aci AMGdt h@“rtab”@ncoP&?ar‘{EC?FHé’éqeﬁteéorrﬁApf\?ﬁ%i” vector
pMORPHN@AF &I FH. amds ekiregdd Ifrﬁhﬂgis rgectaﬂFﬁ@g\R% ke GESAI eai;sd (FLAG™
essl on v or a abs expresse
ong SRR AP0 9 bol $o7100 26 PEPRRAI  t ags. (FLAGL &
and 6xHi s, respectlvely) for both, detection and

Mig}r?té%;{gés%%%'o?ﬂucgﬁ_ ﬁf@%gggtigg?ie% giGAL GOLD (1) Fab

I'es
[0@3%0br ﬁh*ﬂﬁémh@@w-f%‘@t aingle splpgpeokiainerhafies seiiloainged the selected

Fadb i th%%h@(bl@lﬂll-l% ohb tHrEepRds8ioh SEctha&E u's&f %) |h5&lé9é\/m8%”s of a

FH expression vec used to inocul
S, SRl " SRS (P eSS TSRS st g well and grown
ovewighaand?g. B0 ofrbadX LolCBGHECliltura ipétansterdd @redfrgshostarile 96-well

m.?%ﬁtrep &Qtte efﬁ%g h Mol %Q\Ff‘ rﬁ%(aﬁrgl Istp%rr:IEn? LAE 34S pg/mi

ansferre res ste mcCcro ter
chisiramehepicel- A 0.6% ohicose peOWE  Dhermicielten aietes, o1 Brntesdat 30°C

sh&ﬁf@a%o%% a‘?ﬁl:r%blﬁmgfﬂr%ﬁ!n tr?é“éinthel%@énaG@Stﬁrb%glz -4 hrs) with

mcrotiter plates are incubated
andPRaarm®f #5400 rpm on a nicropl ate shaker until the
[o@asi} ur@s*.habee@kesgubﬁIgyatés,lrzmlmi AxY2-dedilirs ) supplemertsd with 34 pg/ml

Chgxﬁﬁq%nﬂlc nrcriE%ImuMm[llgﬁgp g é%%\{l hgfﬁlqgﬁ?égtgfgﬁ%boor%desﬂls ac?oséd per well
(ench corcanitiieni CoIMMAMRIT), thel inRT@iter i dales efpy$ealed with a gas-permeable
tags, Bhd (NeQRRdA5E %Euﬁafﬁébo&)eﬁght hSzAg drskiedt 48€lom. (end

concentratlon . he mcrotiter Iates are
[0Q53] edentrationzof gdwlenesiisaifce( BtEép%‘tra‘éﬁ)d ToHach |W&!' &F thg gxpression
plates; YOt BEL Bifesr @B/ BObTRANG hiedticrgidals. AQMNaCmim .49 g EDTA/, pH

8.0) is added containing 2.5 mg/ml lysozyme and incubated for 1 h at 22°C on a microtiter
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[00252] Ceneration of whole cell |ysates (BEL

extracts): To each well of the expression plates, 40
WOorkooBEL3SBUT f er (2xBBS/ EDTA: 24.7 g/1 boric acPdi/ERBNF053321

g NaCl /I, 1.49 g EDTA/1, pH 8.0) is added contai ni ng

2.5 nmg/mM lysozynme and incubated for 1 h at 22C on a

m crotlterpl at e shaker (400 rprr) The BEL extracts are

for ndi, n [ SA ar,.a.Bi oVer

oilf SEpiLt B P B S8 B et i Ao po e or @
Bid\bsim\M-¢dfles SA94 arebyimen ques [ 00253] 5 rTg/m of human

reconbi nant C5 antigen in PBS is coated onto 384 well

Maxi sorp plates (Nunc-l munoplate) o/n at 4C. After
Enzyae Linged Wﬂﬂé?rp%f‘té‘ﬁ%‘yv(ﬁé'l%%%ﬁ‘@@“%th PBS / 0.05 %
[00288E N5 (UGEAH- oF) huatsd ré¥orbitidht I%BSantEBenn PBS eddatedadro 384 well

bl ocked. with PBS-T with 2% h at RT. n
Mepa Peiet BneimaoPble) oaleChgy Bherouis e Jelf aigpashed
onBSAVitaRBS /NT b %t BekehoPB3-T aaﬁ 2R WithTRPRES. bToerk the vivBIX iasoblpcked
| it h T b 1
IS HgHISING 21 et OB TolH 6 Bt Bl 198 poo
withr B&t\eie fnskbatechfos £ hreat. RTFof heyklpeed iMaxisef rlpted gre waghpd 3x
w.tﬁatssan%b@femm of theebld‘craéd B EMraStS GRIGIRIEY tthE WaMPARSn@bBted

forAE) g egur e G CthI';j 2? a&gﬁy@fﬁf gg\d??ﬁ'f C%Hsu%}?uﬁzﬁwmg secondary

amlartﬁes-armaﬂﬂledxralkaarm phos plesggs el (§5-¢ahiug ke AffiniRunn B(ab ), fragment,

golgfgrﬁ?ﬁu%@n J: QY c;ulgg Feén‘ta‘%hh%q &%f %JAE(S&? mgr%t Egsearch Far the

uor ogeni ¢ substra es | che
detgstiony da‘f mMP-eanjudatesi fisreagoici sbstriggs tlike AtomrhpadRaehe) . are used

acBsHNG &thal Hstrh&%H@%t/ ih@ﬁna?ﬁ;%@ﬁjrert Bsme@h b inelibatibe steps, the wells
mcrotiter pla are washed with PBS-T three tinmes and

of th wierqt F%’r@?tea?&eé’vasf‘%wﬁh REP-Ti ReagirasAndieR tiges Ghefpy final
in@ID&iidmo ehjth d@cb@a@saermﬂécamok@ecmaswnedelf MeasuedCANa Dz'EgAN
ate reader. Expression of HuCAL GOLD(r
S‘g&bacfant‘g{’)tgdgad8 coli and purification [00254]
Expr essi on of Fab fragrrents encoded by

E)JBM%B&H(){ Qia@ALF@@LIE@#éthTEB&e&ﬁ'E' éoh'a%d%@ﬁﬂ‘daﬁ&w out l n

haker flask cultures using nmedi u
W%%?ﬁbl BxEeRsion hifeR feamegis rﬂ”C‘?ﬂ‘i’F’d’&’a‘M)@l%Pn"' 8%9_Fab§ﬁt i rT@s1 cells is
cafled Shakedhakdr T’Ba@k Cultires lusing €750060 @N I Y B akdtRsin Gupplemented with

Ex db d PTG f
heRibShobehicely ETteS o Stfisnell Bae g yELobe dhtpnes 05
Expedssibn mgmélmes hyaoﬂdabredf py>5 NnM NAPG ddnr2ntaaiod @phgells are disrupted
usgg Dme "al'nhgfag fr. ﬁ&”&éélateﬁ’ " trﬁﬁ'N'”rAC Qrﬂ?ﬁlgiogr%hf’(’éirj&ém Hilden,

eterm ne -spectrop tometr Kre

Gerppgiino IProteip ﬁ@rwntzg@ns Ba;n_lqmde(tgwlf}j b@L Fapsctiophaiemetry (Krebs et al.
J InsUnal eeth el 269 Usd- gp((zoglg having at | east 95% nucleic

acid sequence identity to a nucleic acid sequence

sel ected fromthe group consisting of SEQ ID Nos. 2 ,

4 , and 6 . 2 . An isolated pol ynucl eotide conprising

a nucl ei c acid sequence selected fromthe group

consisting of SEQID Nos. 2, 4, and 6 . 3 . A vector

conprising the polynucl eotide of claim2 operably

linked to a control sequence .



4 . A host cell conprising the vector of claim3 . 5 .

An isol ated pol ypeptide having at |east 95% anmi no acid
WO d@atiiIsy4 t 0 an am no aci d sequence sel ected fPONEPI9E8/053321

group consisting SEQID Nos 1, 3 and 5. 6 . An

I sol ated pol ypeptide conprising an am no acid sequence

sel ected fromthe group consisting SEQID Nos 1, 3 and

5. 7. Anethod for producing a C5 protein, said

met hod conprising culturing the host cell of claim4
Clivid&r conditions suitable for expression of said

pol ypepti de and recovering said pol ypeptide fromthe

ceII cul ture. . The method of claim?7 wherein said

ch pibisepied RS’b’ﬁb?'?%'ée Py PG gelsagiI5et edpi¢ PethSeRHengR Kigptity to a

consileicdtidddeqbbdel Sebled fibm fBe ardipTonsifling oABEQSIDI Ndsed, 4, and

C5 bindi ng nol ecul e conprising an anti gen bi ndi ng

portion of an antibody that specifically binds to a C5

epi t/krpisolatetdhpaivrmcleoﬂderdoampising aamiciec agd dsq@ebestlected from the

fro t ID Nos 1, 3 and 5 .
@%?@Eg@ﬁ%ﬁ%ﬂ%lr\iggg clainms 9 , wherein the
aﬁt i yeRCBT AANPIiS f}ﬁo'ihﬁ m'yngdf%ﬂt'é%é)frc@é{ﬁta veer@ply Hinkpdc® a control
antlg;gne@g a non-human pri mate 11. The C5 binding
H e.9 cl ai.m wher ej he anti gen binding

rt| o F%' opesing g vertgeot aﬂ’ﬂ a C5 antigen of a
rade«m isplaeadi mdypefdtRle hEvRg G Idash a5 % gannind e@dllldBnOify tolmiermiﬁo acid

|| noaptaitegEaBRLAT, SR ATAN e BEPS AR ) o m o

6 whsy @olﬂteti r@elyaemtlﬁg epMipisingi ancanped @%&equerrr@sﬁete@teé from the group

non- donGiSig A IDPNEs 1, B%ing Bhe C5 bi ndi ng nol ecul e of
cI aim9 , wherein the antigen binding portion binds t

a’ humdisthes f%frﬂr?%wgﬁ thrRiek, éﬁ'gg]etlfqg @mprigiag cyliygpo @elhOSt cell
nNM dfslainT handd cbhdititing guitablegodx@red$io biasam Dlypeptaie ra@d Fecovering

t he %rgn%o%pepubdqulnp@megﬁréun binds to C5 antigen of a

non- mate equal to or less than 0.3
ni 1Be r‘fr¢tlaoct35‘ chimdiwhgrarp$ait Gb eratdinscoaipnis@epitoperesaddcted from the

the @B&d&%gusﬁ?{gr@%ﬁ@zl@%othoj‘aﬁcﬁﬁr eof binds to nouse C5
antlg\envvl equal to or less than 0,5 nM 17. The

ﬂd?qi@te%|Cécwn@n%ﬂnoé%wlep?cé%@inaga%ﬁ%ﬁgﬁv Qilrige poftion of an

the aambmgematbsﬁédnnmy PHdE iR C5 e@.begﬁthhge& &uﬁﬁdpm amino acids
port uman an e I ng

Pol e P P B e SRR s SET Iet Ee  s a

htdraiihe €4 endingoodgcule of cldime SCwhbiemdine gntigenegnding pdrtienig cross
pr ecedifg wih Q'd%‘an cﬁ'a%h*ﬂﬁmaﬁ‘ h@gB binding portion

IS an antige Portl on of a nonocl onal

ahti bbRIFS Q@'”QI'W@'GGSG ST Haith§. Yrorreie dhe aptfgep | bindiggportion is cross
wherghlivé ien ardsle@\agbrmfadbMt §RiclebOn s an antigen

ot B g s . PEHalf o W be ARieka teshgingdiongias to
nol dineérespitspea chi meri c
13. The C5 binding molecule of claim 9, wherein the antigen binding portion binds to a
non-linear epitope.
14. The C5 binding molecule of claim 9, wherein the antigen binding portion binds to a
human C5 antigen with a Kp equal to or less than 0.1 nM.
15. The C5 binding molecule of claim 9, wherein the antigen binding portion binds to C5
antigen of a non-human primate with a Kp equal to or less than 0.3 nM.



anti body. 22. The C5 binding nolecule of claim9 ,
wherein the C5 binding nolecule conprises an Fab

WO e@gireass4 an Fab' fragnent, an F(ab')2, or anPEWEP2008/053321

fragment of the antibody. 23. The C5 binding nol ecul e
of claim9 , wherein the C5 binding nolecule conprises
a single chain Fv. 24. The C5 bi ndi ng nol ecul e of

wh t h
i Tg) 5 AMARERBRE of Bolt BT AR LS Stder BRSBTS thereot
cl ai tnmdsvthenoesm QSthI@ﬂmtw@achtﬂqmdl tngr lees theoA.Simd.der i ved
f ﬁf)nch%r}fﬁaﬂﬁélpgf%le&g? Br%&)freéegﬁg fc@nll Wet&hﬂgé %Hﬁéﬁ%mdmlg portion

I Ng nol ecu

of dngn 6?@@@@!”%@9@%@%9“ HEDE 30tPOY- ant i gen bi ndi ng
pog.t THICS ﬁndi@g mm@ané bBIRAN, Ahérbidak/aibod®Neadlimbiiged antibody.

o0 B 00 A5 KRER e LS e ek e S o8 hortor

nor nebn setipee hoeing podipalefa tmonaovindal atisodyf f ect or
f?'@cfHlelssblﬁd’m%#nBI@E I@b% MY, {vRe Eﬂ tﬁee ag&@ﬁ.\ﬁ\ﬂngﬁom%ﬁ aﬁ:gntlgen

bindi n prece
c5 kﬁ'fﬁ&wrﬁ'ﬁﬂl@éw@dp%?bﬂbﬁy I\/AC pr oductl onin a cell.
284 'ﬂ_Héng@ n@ln@dﬁd’kﬁ:umf ekl 8, viHeraihe P IEBORIRIMEIE&IIds a chimeric
vvhere|EC{ C5 bi nding ol ecul e inhibits C5 binding to
HVBYYase. 29. A method of inhibiti ng MAC synt hesi s
i 22.arheetd bindihg motictio df clainp®,iv@iengn thertAkihdimgmalecaé lcomprises an
Wi t Lngdi : I g
vic SR B o4 PE Bl 0 @ R Rl T
ad¥i Hies€pingigg mplackie Qf @I@jﬂ@@t wherel the ﬁmhrngilr\guh@@wleecompnses a
thats,r;gpéjéﬂaﬁna,s ceI I uI ar activities nediated by the
conmpl enent . syst 1. A nethod of treating or
p?‘év@ﬁt 9‘?16'”9'!19 MCHP ciclesp Getnerpindhe (rBj PN PejecylRapqqRRfises a
conpdiateidpng adm ni steri ng to the subject an effective
a t n S I :
tsﬁgﬁh e(gg ﬁdled r[r\g‘egtg g]D %C%@m'% %%1 M@%Peu‘ﬁth%% ea%g%%% portion
. 32. Isvhevaﬁefrmanm‘ntlmoulqh@epf thehtoHeving isatypsuibpettloe2, 19G3 or
Iequ c@f MAC is reduced by at least 5% relative to
the fevel of MAC in a subject prior to admnisterin
t B2 Hierdeh Pigdinbmeleayie of agry pregedingsiatiy gvhgreinihgapiiggn pinding portion

wherigidariddaesrdm Tédld'rhgbdmkﬂfddb ef itife RUGWiIRG FoBhes 19G1, 19G2, 19G3 or
Intr a iptre

hod (m 3 1 wh .
o o8, BB e it ientore Jh BB Al lelstogpe el Soauence i
c onsargerito grodiilatrmifedtanfuthtgeneraiien nvingdo &b eddeptoc ul ar
d?f’. %eéS ﬂglngh%%rcglg fof anfﬁﬂék&ﬁngeaﬁﬁﬁawhér%ﬁhﬁ@ %ybin%irﬁ% Imglecule

ret |_noE eni ¢ opti ¢ neuropat
neuripRipi §E°6P‘6'°ﬁﬁb@P%'r edemn, retinal diseases and

dbs oTiéecs b.n@.ag Y RPleCof P BieRedif@ bl RileRdih e C5 binding molecule
pre%&.@,{? ﬂ%’iﬁit%%l arized, rejecting, or otherw se

i nfl
29. A method of inhibiting MAC synthesis in a cell, the method comprising contacting a

cell with a C5 binding molecule.

30. A method of modulating MAC activity in a subject, the method comprising
administering to the subject a C5 binding molecule that modulates cellular activities
mediated by the complement system.

31. A method of treating or preventing an ocular disorder in a subject, the method
comprising administering to the subject an effective amount of a binding molecule
which specifically binds to an epitope selected from SEQ ID Nos. 1, 3 and 5.



kerat oconjunctivitis sicca, dry eye, uveitis,

scleritis, episcleritis, conjunctivitis, keratitis,
wo@ewstnads3cel lulitis, ocular nyositis, thyroid PCI/EP2008/053321

orbitopathy, lacrimal gland and eyelid inflanmmation.

35. The nethod of claim3 1 wherein said binding

nol ecul e i s a nonocl onal antibody. 36. A nethod for

d di t

i D el bEal 5F aGT o RS TBR bl MBcHe alupray ot teas
an aﬂ%)urrelatmfe @5thprleﬂe®oﬁ MAC & saupke wlot & Rdainfsteging Sbe dinding
subj rﬁ&l& Lf'pegd conparing the anount against a control

Use of protein capable of inhibiti ng t he
aﬁ% eTh?aﬁ%tho?fﬁlaéﬁéhwhﬁr&m%vnﬁi'm MReCY wACEMIRiered Biragtreally.

gsdl ngnmsﬂhoa& @lff ctatme 3t rvﬂ_fﬂrém{%hld(lfcu%ﬂ dR6tdeAls SHIGHRRS ﬁcr)]rﬁrthe group
| SOr dader or or del ayi nq. pro ressi| on |.C

oG oy Bl e RleStar S5erhs ahd pélipiyoouiar
or !erdenial, tischgmibi rathopgthef ar(ﬁén’_mrtusnh@ﬁuc 3ic ﬁ'dwogaﬂ*_ty, _obtic neuritis,
cl ai %}s%lﬂ M&%F'éhe ? r@fir(rgl eH Eeéﬁs@\?ag’rloe o‘:rgordep%' gétH)IQ@c myopia,
t he ternate conp enment pa_ 1S an ant (0] y or

ant i rﬁwawva@mmatvw ctaseylarired.t @Jeahnga@r Sthepeise inflpepd corneas,

chai I{éréiéboﬁﬁmctt?aﬁls JB(% Us© efe, CLidiitld) %Elerlweé@écﬂerﬁlbe conjunctivitis,
ant i bod nent _that bjn

t fr
o petr e oD R I OB TRV e ApToraly Jesumgt gland and
cl ai eyeBinfladvestenn t he anti body or anti body fragnent
t t I
Cg%y%&&%&& E’EE%P }NB&%@ SAfd b‘?&@@%@é@"é‘ﬂ% %‘?no% QHPal antibody.
deg. e%me\t@dtfhredqwrm@emfreS@chwmreﬁilﬁ@séIgnrpf p subigctsuspected of
_contradvm?rAm@%ﬁbm.@gmbg&nﬁ@tah adyinodr & aﬂom.@.namgample obtained

instructions for detecti n% sai d rot ei ns bound y sai d
ant i BB§RId aupiecard ¢ampaghg BE ZMppnk aﬂa\ﬂﬁé’rfé?inﬁo'tsﬁ@p'e
ast.i bsedyf forotdin edapaiseroti msltuag ded aréraftt ecdngihent 43thwhy in the

rrethod f.treatin i ng a cula i sease pr
dn ? cture Ogel éa%lcament tl%ettrFognreé]g%| aonnocu aﬁ |s%%s[e or sorder or
conp‘m slelagngidmnlmpwg@sslwg \aimcfefpfcé@uwe:aaa’qtﬂmf irdfbitjng C5 protein

Pr ot &ipar5ABRRNSA] b B ddg e al ternate compl enent
pat hway to a subje I'h need of such treatnent.
38. The use of claim 37 wherein the protein capable of inhibiting the alternate

complement pathway is an antibody or antibody fragment which binds to at an alpha
or beta chain on C5.

39. The use of claim 37, wherein the antibody or antibody fragment that binds to C5 is
capable of inhibiting C5 activation.

40. The use of claim 37, wherein the antibody or antibody fragment that binds to C5
epitope selected from the group consisting of: SEQ ID Nos. 1, 3and 5

41. A kit for detecting the presence of C5 proteins comprising a container containing the
antibody of claim 9 and instructions for detecting said proteins bound by said
antibody.

42. The kit of claim 41 wherein the antibody further comprises a detectable label.

43. A method of treating or inhibiting an ocular disease or disorder, or delaying their
progression, the method comprising administering an effective amount of a protein
capable of inhibiting the alternate complement pathway to a subject in need of such

treatment.



