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conpl ement -rel ated cardi ac, inflammatory, and auto
i mrune di sorders, ischem c reperfusion injury and/or
ot her di seases or disorders in which C5 nedi at ed
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| nvention further rel ates RIEORRMERSri al s and net hods for
the adm nistration of aptamers capable of binding to
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havi ng specific binding affinity to nol ecul es through
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binds its target with sub-nanonolar affinity, and
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constrictions that do not allow for antibodies or

anti body fragnents to penetrate, presenting yet
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prophyl axis. [0008] 4) Scal ability and cost

Therapeutic aptamers are chemcally synthesized and

consequently can be readily scal ed as needed to neet

producti on demand. Wereas difficulties in scaling
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Qcess developnent are expected to | ower the cost of
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er. ..n th
QF?@p §F?b‘ Y&thway occurs when C3b, a proteol ytic
cl eavage formof C3, is bound to an activating surface
agent such as a bacterium Factor B is then bound to
C3b, and cl eaved by Factor Dto yield the active
enzyme, Ba. The enzynme Ba then cleaves nore C3 to
generate nore C3b, produci ng extensive deposition of
C3b Ba conplexes on the actlvatlng surface. [0013]
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cytokine and lipid nediator rel ease and oxi dant

formation. [0014] The larger Co5b fragnment binds
wGewaesHssal |y to | ater conponents of the conplBCENS2006/005215
cascade, C6, C7, C8 and C9 to formthe C5b-9 nenbrane
attack conmplex ("MAC'). The C5b-9 MAC can directly

| yse erythrocytes, and in greater quantities, it is

lytic for |eukocytes and damaging to tissues such as
nmuscl e, epithelial and endothelial cells. In sublytic
amounts, the MAC can stinul ate upregul ation of

Adlsi oALSRbility:, Therapgutic raa@mslﬂr%?hee%qaaly trhstn dhenars ingrpsically

stbRKIRhR |a@cﬂ§t9 foll i ehtdobB to fabBrsGakir 2 h%gng @Fhaturants and
stimul ate cells such as endothelial cells and

prndiestasedkionpitendad periads (higyre el rpom yegpreratars as lygplijiggdpowders.
effects of C5a and the C5b-9 MAC are sonetines quite
simlar. [0015] Although the conplement system has an

ertqntlt q in the mai ntenance of health, it has
cause or contribute to dlsease For
t he o nt systemh i cat in
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patients were adm nji stered Pexelizumab in a m nut e,
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tested for compl enen aCtIVIF%QS re -dose,
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ﬁmnmnmh$m63cmﬁ@ﬁ&%] Accordingly, it would be
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gmays of the conpl ement s%stenl 0019] Flgure

FaheiPathyap) Adiyatign fihegtiternave prtlpyayascup e
Si8leBBAiL @l@a\(a%fe%(otf 0B) isBHRAKES 3n hERAHROQBe Eeﬁtasﬂgpé'@ a bacterium.

sequence ol rgonucl eoti des. [0020] Figure 3A 1s an

Factay & is thep bpnndep C3bi ang clepeedrhydiagior Dd@ yisktthe agive apgyme, Ba. The
I f p

PP ER e SR IHEE G357 PR hoie e b ARy R g ihiion of

@W&Bﬂp@nﬁ@wsesﬂauﬁswmmgzmﬁkbuoro pyri m di ne residues,

the boxed residues are either T - fluoro pyrimdine

residues or 2'-Owve pyrimdine residues, and the

residues indicated by an arraw (- ) represent residues

that nmust contain a 2'-fluoro nodification. [0021]

Figure 3B is an illustration depicting the nucl eotide

sequence and secondary structure of the ARC330 anti-C5

aptamer (SEQ ID NO 2), in which the circled residues



[0023] Figure 4 is an illustration of a 40 kD branched
PEG ( 1,3-bis(nmPEG[20 I1dDa])- propyl-2-(4

WO 2anssssgie) . [ 0024] Figure 5 is an illustrati oPCDUSHOE®S215
kD branched PEG ( 1, 3-bi s(nPEG [ 20 kDa]) -
propyl -2-(4'-butam de) attached to the 5 end of an
aptaner. [0025] Figure 6 is an illustration depicting
various strategies for synthesis of high nolecul ar
wei ght PEG nucl eic acid conjugates. [0026] Figure 7A
IS a gra h onparlng dose dependent i nhibition of
O v sil8uhotbigAlaspier] aad ﬁlrfer@%e sqeRisras PRiARRYSPrOueES3
&aavmse@tms AREBOEC SEHDNQ3L6R) iAo ARGHLBT o RER e Druther
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%ssmﬂp DltN§5 cgyyvertagep a%@qd@ém%lﬁl éf%@ﬁe cppglexesgbsequently
M@M%émgfen{eh@co%%ﬁéﬁe CS it & bty %da&tbe%ﬂ@t grp (9 kDa) and
delcte I n ure 7A gure |sagra aril ng

feSsbaepe eetisnt Ci0RD, Ihm@smolmmﬂeyssmcb g TPEGybatlsehe G-protein

g B IRRY PR e P
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hg%% S| S gssa in
{]_1 g)u re %88%%’%@%%11} gf ﬁ%‘g’ma com elﬁnle%{ s%s?cpn& %Ih can trigger a
meﬁh“d“gmﬂ résporsky/iscladiny ldllhecym’ﬁhlemoﬁ&saqmﬁcﬁ)ﬂﬁmedG contraction,

nDI serum
Gavene dramms Bub S ahpr Bl PO T Boptp g Shet Afesion,
ayrtelite geldipid madjatbivelchéenmd pgidadt fARGEios6 (SEQ I D NO 4)
to purified C5 protein at both 37 0C and room

ﬁmmﬂeraﬂhehn@?&SEﬁ%gﬁ@ﬁbﬂMﬂmgmaﬁﬁﬂyﬂimﬂfﬁmMW@&hﬁbﬁﬁa.
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p‘m&@’r)n Tat ChpOIMAT c@@ﬁwy 126 Hiy‘tl&ﬂ@@ésaéﬂdlﬁﬁ gfeat%r @L@huues it is

ol | .owi n qur i.ncubation. [0030] Figure
gflaﬁq{ lgwgwt??gang dﬁa%ng:tamsggs éqchdlp BWSHe 2P a]oefnd endothehal cells.
Iﬁ%uﬁﬁ@ﬂ- SR oeR M A8 car Stil&date [u ?Q’éﬂﬂatlé:ﬂ SUdRestoR ﬂl(ﬂe@ﬁles,

showing .a tinme course of equilibration in
WHP?Félf‘}aBFﬁl%}fllnéBcAeam@@Y%?ﬁ?I1%15?asﬁt Ipagldgiion, the 6559 MA@ma@
Qtl??nlll&e Bel Bl asEa @ tE1aNEEIARG pl%le(s%ﬁ@oh&alﬁgl% o1 &R dfl"l‘[%on—

protein versus protein conponents upstream and
kyamﬁ?%@rﬁﬁar@n@ e b £ Sained uitg @mg@r} Figure 14
is a graph deplctln t he percentage of radi ol abel ed

RES] 86Althenghtiny qQuiplement systenylng e raepriant tojgen Hhegsainierance of

H’JaltH nt ﬁé@%@[ﬁ)t&ﬁﬂﬂgkéﬂsg br C%lp’xgibuﬁaeto ﬁégegel POII\QB,H’I s th@‘%@énent
SEQ | 61),
W@temchas @yen[ lgmseqtedpil g@@ éfqu;s ielﬂtlag m@mnaaeeme@t lpsfpgsqgn@ft

e S AR SRL A LR ELBGRRERA! ol RAbica
hdm@tcpipgsaén@ecw/ Pelroparygalteogic areatiats, @mtbloéommablhmac diseases
3 s a
1?5?8{)1%%&5 eaﬁl)(c:ie 1%1%{1 ‘LOé)Laﬁ)l i %Ilwn E(Sr%p rln%nn s ste H&gs&fgg&y the
(brﬂy bi@se &fja (ﬂlBBanhﬂatpﬁJGBE neg be bnayfivosas fadtors ﬁdt tantrétahte to
ggan serum citrated human whol e bl ood or cynonvol gus
& %%We 0036] Figure 17 is a graph show ng ARC658 ( SEQ

fuII nhi i on
e SbT bt PeSORT B85 e Mek e S Heto-chain
40i03F) frfgngalﬁf £ Bex%ﬁzdn?ba)ng)ﬁﬁeﬁhb ldﬁﬁllgﬁing:’c}glohlil@ aﬁb@&@ﬁés@@fa@ﬂ'burgery
constants for Roun ection
Bt cadiontmgRary Sxass iy @B( W%S)tewr éﬂ@glﬂvﬂﬁ%@ltwmﬁ piminigpred
pdxelifatad il © 10 ﬁﬁmﬁé} 'dﬁi%g%lusfdbﬁac hét%ﬁomm&@ds mg/kg, 1.0 mg/kg
anpl i tude*Kd/ I D NO 6
812} wetks. Bipe %ma/lés Wﬁ@ é%@teé Gnyieppyfas @emplswenttaﬁ@vam pre —
i ndi cates the presence of conpetitor (Ol nmg/mM tRNA
0. 1ng/ mM sal non sperm DNA). [9038] Figure 19 is a
graph depicting C5 clone dissociation constant curves.
Di ssoci ation constants (KdS) were esti mated by fitting
the data to the equation: fraction RNA bound =
anpl i tude*Kd/ (Kd + [C5]) [0039] Flgure 20 |s a graph
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[0041] Figure 22 is an illustration depicting the
structure of ARCL1905 (SEQ ID NO 67). [0042] Figure 23
WO 2008088888 e out|ining the experinental design PET/UR®06/005215

first isolated perfused heart study. [0043] Figure 24

s a graph conparing the pressure tracings for the
intraventricular pressure in the left ventricle (LV)

of an isolated heart exposed to human plasma (A) with

the LVP pressure tracings of an isolated heart exposed

o the control aptanmer solution (B). [0044] Figure 25
%2 YERSRLBRFAT nETR HeSpt-exfisninatiation of iryarmige, 3tﬂﬁ€a5 min at 37

I LARVERLT A5 bR UL S FBachly i An%fygls\aaﬁsﬁgt@!es sighi¥ibant dose-
of the jsolated hearts exposed to the nolar

Epardrat Bhibitioe! seraplsorntapmalyie AcHity écrrlw.t@ hféh(ewetraeioaage of 2
I f
PSP A0l SR A ISR RN bR R e
Qfé‘:ctl%elfalr@ﬂatsﬁ Hbftﬂlﬁsaﬁpmydm’q éaShlear fs pu:b'@usih m@g@@nednhowevel
DERL tﬁl@lra{)éﬂnﬁyﬁa% QIIQ 11h1ﬂat'1 gl ated nouse hearts after

exposure uman asnm an vari ous pI asma/ apt anmer
ﬁ’)@i ti oﬁécorﬁﬁgl‘}l/% wg{llgl’b'é%e ﬁe?iciaf’to%a %Hﬂﬁ&’fs (o ﬁletcpl%plement
ch ges int heart wei ate nmouse
fb’éffemrfer waeds dferapeutiog pod duﬂglostacsnmﬁlamrephasmf compleaieni-rapted
{IP' ar ratio ARC 86 (SEQ ID NO 4) (failed
ear or 10-50X nolar ratio (hearts protected with
C5 apt amsr). [0047] Figure 28 is a graph conparing the
rel ati ve Csa production in human plasma, containing
varyi ng aptaner GSeiodMSCRIATONSOF Tt DRAWINGsper f usi on
t hrough isol ated nouse hearts. Rel ative Cha
8 ent Figtiedris amilbisipitontdepictay thdbslassibalme alternttive(pathsiays of the

r readings reflect the presence of higher
%lﬁg\}ggﬂ?ﬁ 0048] Figure 29 is a graph corrparl ng the

['é)gi%g' xlﬁlﬁﬁl%lﬁpggchgggn? egcglgagnllég)ﬁ He'd o aptag «Tvelir%tlon
@@Lﬁwd)qnoctdss ﬁulglpools ofadnécdn B@msm:elmhgmmxsleotﬁdb@49] Fi gure
30 is a graph showing the effect of ARC 186 (SEQ ID
[N020]4) BigwESAcik envigeation dapivse thesudeotiflé saqeertce afd@oGdary

SRS bt 8 AL RO 08 G BN BB RSB Bl o

ZBtHidyrim{d@@54didues gu2’eflid?o pysinadina bdsklusd) i boged fesidigslasd either 2°-

i o of. ARCE essary, in_human or
R R g R e s e P ko s o gz by an
atee@R) repRm2 festdugithe i3t ¢chtain Y2 ’afdlors HRMifRe .
| og-linear plot of remaining percent of full-length

[AMI] 186Figsre 8 Bf it e tliuetiatioh dé;ﬁctuigahé mleb'tuﬁﬁ%sehﬁbnb@ hildl de@dndary

g‘flgeyogﬁlaéﬁé§ %@%lag%wéjwzgﬁQ IIBZ\EQ élﬁ iR uqﬁqghesércled residues are

PHarReeK theHimidhdidyideR AL fREroRbaBued, RadMiR ¥ndj@it$ oPSurine

de ribed in E>i)érrple5 [ 0054] Fl%ure 35|satable

fgﬂ A Zrave prbsdiviedcarent Aonthg thess 250 Hapees residgegshopyn in

MNPneb1), ARCE58 (SEQ ID NO 62) or ARCL87 (SEQ ID NO

5) versus tine in Sprague- Dawl ey rats.[0055] Figure

86221s arighepl ifepimatidign I Ie

[ Réjé % S ppitd g%@%lg ;gsl{m 6\9&%%&&%@% éIQinseQJndary

Smreslf 1(63"3@31 L] W@C%é)ptmﬂé (SEQ Ha N 14 bwlﬂgh plh2l ammduns

r@sqlémeg l1§«kr2atﬂ119fb lﬁgﬁﬁpﬁﬁﬁﬁfnd'tﬁb ﬁlﬂEﬁ{y @e}s )5{:4 1%91&?65?1%&\/‘6% -

| e show ng the nonconpart al "analysis o

QMn 0@dtﬁ%’tl¢ll§m\ﬁ9@m§@sth¢ three 208X bpwtimpiresidvds $howhiig outlise. 35

and 36. [0057] Figure 38A is a table show ng the

6@l gn Figire thvarpillastration i avéd k12 bhelwy PG (ARGHS(BPEGSREQKDa))-
RC1905 (SEQ ID NO 67) in mce; Figure

pé(gjgi\l?ygglgfﬁg% "depi cting the pharnacokinetic profile

of ARC187 (SEQ ID NO 5) andsARC1905 (SEQ ID NGO 67)

in CD-1 mce after a single IV bolus adm nistrati on;

Figure 38Cis a table show ng the nonconpart nent al

anal ysis of the concentration versus tine data

dep| ct ed in Fi gure 38B. [0058] Fl gure 39 |s a tabl e

I T o a1 o, e s o o




described in Exanple 5E. [0060] Figure 4 1 is a table
showi ng aptanmer plasnma concentration versus tine

WO 200b08488%) | Nt r avenous bol us admi ni strati on of PE@PUSIBE/005215
to cynonol gus nmacaques. [0061] Figure 42 is a table
l'isting the pharmacokinetic paraneters for ARC657 (SEQ
ID NO 61), ARC658 (SEQ ID NO 62) and ARCI 87 (SEQ ID
NO 5) adm nistered intravenously to cynonol gus
macaque in Study 1. [0062] Figures 43(a) and 43(c) are

% Ehs depict] n% | asma concentrations of sC5b-9
ZHov e F1eTemets B IUSHRERG 9 4P &PdnenshehRid M %‘P%SQP?%(H [%9 kDa])-

128y ARG 61 ARC658
LR D) e A S BN 5) 1

O2SITO| Blbsrd GG A WA RiratindiepREn R idhs fRekaf3 @&{gﬁﬁ@sm of high
gr aphs depi cti ng pl.asma concentrations of s
@Qé?c%lérr‘g‘?}ghtc?@r%@l‘ﬂlerl‘aﬁ‘il@)ﬁo%lfgaf?ﬁt| C5 apt amer s, AR0657
SEQ ID_NO 61), ARC658 (SEQ ID NO 62), or ARC187
Eﬂﬁ | DFigeye BY 1s o yedoppiig dose derlendeat ilyibitiongth bowelysis by
PEGyl@fé@%ﬁﬁ-@‘%Bﬁ HOARATBSP{SERD @N()Z61)d@®“€r6'5@@§ﬂQTDNO 62), and

ng) {\! 64] Figure 45 1is a g show ng
ﬁfBéH At @ asne ad@ﬁd’@lﬁﬂaa‘td i~ (aft amnqréﬁgcﬂ $61€SEQ ID NO:
l; t f A§§i§
Qﬁlﬁe Bﬁbé EY ig‘lﬁ%g)f ltﬂ% \%‘ﬂ%k; of %%%t%%@etdl ?ﬁle%em §§say
@aglrfrr%alﬁa@s 7C098 Eqapchtgmaang sosesieaerﬁattludnbltlon of
r

R B S bR AR Y R 0 bR g sme
DO 65), ABCARHY (SEQMINNSL (6&),iaoth ARC 189NGIQ TRLINOMeD)abjigere 7D is a

%@%cenl}erlgﬁﬁféﬁwé‘éfr%aﬁxﬁ%?g%?q% %@%ter'r%gfme)assgx degjetsHipdigre 7C-
@Eﬁsa% {l\%ecgslﬁ)g %g us érlc A% FPan i &éh}lfmﬁ ﬁgﬁlfg?‘lJI C3 aptamer,

R@pﬁﬂ €86 I NogoD5af czynnmelgtw mum) porvEen e vélFs‘@ hufban(sGinQ
|D NO g) or ARC658 (SEQ ID NO 62) concentration in
fhe pre ence of zynmpsan in cynonol gus plasma. [0068]

S8 5 uded B b S G e LR ETS DA O g puvies

Ch bnmaalmat tedn MiCsindabérm fenfip@ratyte 3010y Bslomirgal FaginufeA@Bhtion.
Figure 50 is a table summari zing the pharnmacokinetic

(P82 et BigsreflOris AfEhet §raph S&@tnk tiNDinding 6HARY [KH’(SEQ}IS) NO: 4) to

e s after I V. belus adm nistrati I gure

BRGRAL S e hoal a7 o it AP B L L Al ahe p o

meatadsed phar macoki netic profiles of ARC 187 (SEQ ID

NO. 5) during and after IV bolus plus infusion

@dadIni sFigadei10ris graplc jhooniwy Dtirse caeR@IdBsocii0d df CHARTIB6

52 i%@% g@ph showi ng the plasma | evels of active ARC
ég NO 5) remain constant during and after FV

us fu3|o dm.ni stration to c .
@ﬁ%ﬂqueﬁlgﬂe 08755 Py oaras hia® souithst SadBar Y M etommation of
P5-aR18e dohpleRat 130s1 ng reqw rements for ant| C5
aptamers in CABG surgery. [0073] Figure 54 is a graph
@esi|ct i PiguARBlis §Zraf)l§E@1dtﬁg MRC18H (S b &l@U) ibidhg AOCE Brotein
vitro effect on coagul atlon as measured by the
VroE HW&%FWINHF@SB arg ayd Q%WSVS%I%Hl tbafw‘?maﬁment cascade.
[{O%ﬁ Iastlntlrre APTT). [0074] ngureS S

Uhile Stismmarr 2% wgaplh eﬂl‘ﬁmg therngTeshtpgeq sfa‘BPlalNi@l@&C(@E@EQ ID
WO Mmt@)mm?ﬁltthe ﬁ[@%b’é é‘itdn%el@&: Edrﬂlbettlyorng@l%@ SﬁE@ 'IDZNW 4),
E_gocoa ul ation actlv%ié%/ pr ot am ne. ure

CePERHDMNGI NgAR 8@’ﬁC?(IQE@I ©3) 91866@ NO: 5)
effect the reversal of heparin anti coagul ation in
vivo.[0076] Figure 57 is graph show ng heparin and
prot am ne both have no effect on AR 87 (SEQ I D NO
5) anti-conpl enent function, greasured by inhibition of
conpl enent activation of zynosan. [0077] Figure 58 is
a graph depicting the percent inhibition of sheep
erythrocyte henolysis in the presence of human serum
as a function of concentration of anti-C5 aptaners ARC

A NN S ST 1 N R 17N 7~ =\ - N NN = N S ST 1 N A1 7~/ N\



[0078] Figure 59A is a graph depicting the percent
i nhibition of henoblysis in the presence of hunman,
W@ vo0essgrIs nonkey and rat serum by ARC 1905 (BEQUSDOMNDS215
67); Figure 59B is a table sunmarizing the nean |1C50
val ues for inhibition of conplenent activation in
human, cynonol gus nonkey and rat serum by ARC 1905, an
anti-C5 aptaner or ARC 127, an irrel evant aptamer
whi ch does not bind C5 (negative control). [0079]

2, B0 PR 4P b ot SEyrpl et B procuced
{nMR6dd sadipled KicehatéiSfoRs howis hi BPCQhd 89 PE §thE gﬁels@fde 6f varyin

unl abel ed conp L§ ARC 1905 (SEQ I D NO 67) or ARE% %
TRERYHAHON 6%) Aj%‘ﬁ G (§§9t19 N@x‘i)sa)’tameh a c onmpeti tion

ng I ng_assa LOOSO] gure 6 1 is aph deplctln%

| COBIEVE Mds F &P AP PBTFOBcomRIsmSR LB BP AT RRAFSIS7 (SEQ

[EoNQ: 5Pl prédente/dzyinedin iA¥hdlutedshushah WG QBaRA human whole

coqéentratlon of unlabel ed competitor ARC 1905 (SEQ ID
¢¥WPWBQE§%$?ﬁm axis) at 37C and 25Cin a

bi ndi 0081 62 h
BEAHICE | Figos hitinkav arvass ABCORUSES BHO AoshYy Bhipt
SONAIER HSHVIRSK@ Y2 (3R dnd A1GRE 1&%9Ood§n%§a%§gwﬂ%a% @é 153 a

tabl e sunmari zi ng the 1 C50,

jooB7bi t F%ﬁrequ P i%%tl H%ﬁétini r’ﬂhé cﬂssBMm C%Hg[alﬁél R ﬁ%h&yﬁ) of the C5

naney serum by 67), as neasure
e}pcgo%g,q%% BissoGidfipasan :p}gmre @g@matpgtby drtingsthagata to the

éqQQ@o'ﬂ ﬁ%&%ﬁﬁ\rﬁﬁoﬁlﬁ %ﬁﬁlﬂ&)&é*ﬁﬁg@% tdsﬁct I_A'(])é;cslg 5 %%@ IRN: 70)

i nhi bition of Cba generation a
IF@EQOIﬂIE ndyegimyelecircdiin Y apolend ithe “Hii inskicates thegyerenas af usmpetitor

1 &2 095, §§M£&9§kﬂn§) mosan-i nduced

conp ement “act | t|on a 084] Figure 65 is a
h d g f 67
% Fl%’ll:l]% rlgt IQ% %ﬁﬁh&ﬁ)ﬁ(ﬁﬁl% dg CldAiR(&ISg'gﬁQaélog §(§1§t21?PCUI‘VGS )
E§SW§QE pergtaity (Basy y&’nwsmmnatndibjc ﬁ‘dlng dmﬂaarta ttite ezqu:tttomaﬁacmbn

R " P
I?m g %rg ?6 t1§ a %&]Is_[lg@ego Egalgl stgl%rg Ehajc lﬂflshﬂl"'(ll €S ﬁ%eaig*;i%g%ry effect

q;xjmo@fr;gmptﬂatytqfwawlmoncfe@ﬁ&ﬁjns BT gy @5 Sﬁcama cAorgraitp13 (SEQ ID
P S ARG AN, o i 100
o R SRl T e S T R o o
R T O T R

GMterials and nethods for the treatnent, prevention
and anelioration of conplenent related di sease. |In one
[80A2ddi niEgure 23 aatphla vetlining therdxpérirgeraa] dexigreaftthelirst isolated
n C ordlng to ARC 186 (SEQ I D NO 4)
f%gﬂ#ﬁﬁgftg“fo a PEG nolety IS prOV|ded In partlcular
GeRedi t t amer / PEG. co
BIR0, TR0 2 b o oy n e RiFEr g Pt el
p%su’re imihe mnqgmmt(ﬁvm ofdh isdlataPheniRp 688 l’c‘d lﬁﬁﬂldﬁ@ldéﬁlat(hﬁwuh
nce accordin acki ng the
o e P §oIF LBt PbeA it caittl AP fperistion (B).
[@%?F e|n2 ans o nnrez%gan about a 2 to ten fold
D GAEASOYP e T BreHE oA ES {25 Dhe i yepieigular
pebsilﬁehﬂh@ Eftl iventeicBIOV) 8t thORoBRA %Eﬁ”&teilt.)@%d RS Hofd eivalent,
dot blot analysis. In sonme enbodi nents the
di ssoci ati on constants are neasured by conpetition dot
bl ot anal ysis as described in Exanple I A below. In
some enbodi nents, the polyetfliyl ene glycol noiety
conprises a nol ecul ar wei ght greater than 10 kDA
particularly a nol ecul ar wei ght of 20 kDA, nore

particulary 30 IcDa and nore particulary 40 kDa. In
sone enbodlnents t he PEG nolety |s conjugated to the

Y AN INNA N I N~ 1 o o .



termnal half life in a two conpartnent nodel, of at

| east 10, preferably at least 15 hours in rat. In sone
we@nivenisssesit s, the PEG conjugated to the 5 endrOf/USRE5/005215

186 (SEQID NO 4) is a 40 kDa PEG In particular

enbodi nents the 40 IcDa PEGis a branched PEG In sone

enbodi nents the branched 40 IcDa PEGis

|, 3-bi s(MPEG [ 20 kDa])-propyl-2-(4'- butamde). In

ot her enbodi nents the branched 40 kDa PEG is

CAFD 38 RERPE R, TRl il B PR maicl 500 i
AssBmbd o CBEENHAO], kibailyted Rm@RYasdnl 4’ - but ami de), an
aptamer having the structure set forth belowis

[00a5) dediguApR@iRRigraph cofifaring thdIibaRiadie Shahgbd 0 664ts ﬁ&ﬁﬁﬁﬁé (bpm)

CrrGrr(?‘ WA U CNA TIGMTF CEGCEUMei Al 1 G
R’fﬂ% Erheaaliespmopse igcrumen plagpig agd werfaus Rlagme/eptamer
2lnfidngor o nucl eoti des, and nG and mA = 2' - Ove

nucl eotides and all other nucleotides are 2'-0OH and 3T

{ood)c at Efpusd D7 B Y @fapR dol MY tﬁgﬁhﬁhé@s Ifi‘r?’rshe ﬁl@&gx%lgllltrin isolated mouse
eaétngtgent s where the branched 40

SAvE ALt Frﬁp‘i’%‘@a‘}’)h“mﬁ? Blggma qonte@%}pg) Q n@g molaa fatio ARC186

éBE@IIENd‘a TG dthBA 1§ 1 t
provi ded: )é{ wher e, s%, IO:’%] glg gg{(gléoiir raﬁcP 1%5115%&9&%& v%th CS aptamer).

f00uE¥ f i 5 M AT R b
GmAi NGt Uf@g U Af UG CnG- 3T (SE%%I%I%%EE[EE})% in Magp%a
foutaipige Vg appmgniosceHetienst olewing aadusia Téimlglrmohted mouse
BearONB14H€ [CBR kb ie s

and 3T indicates anﬁ?ﬁsvag% %) logw]%g%]()g& %11%% b@)E gBégihcgﬂer
readisgirstlesihsdiresarpef bighe75e levspect of t he | nventi on

the linker is an alkyl linker. In particular

ORd¥di nEistes 2% ke srpk gompariak dre reletiysr dobbie Ot Q)pll)guctlon in human

ﬁl@ﬁﬁaﬁ&ﬁ%aﬁﬂiﬁg L coh&nﬁﬁt%j S rt‘éﬁ&vfﬁ%@r‘?ﬂs@%ﬁ%u h 1s§lated

al kyl 1inker conprises consecu %

mﬁuﬁﬁé’ﬁfﬁscul arly preferred enbodi nents the al kyl i nker
rises 3 to 6 consecutive CH2 groups. [0091] In a

;994 i cuFigrreciftive pitainshoanngibe effest of ARCI8@EEQSIEONODANG! C3
c’igavag@%lnqglsé H&nse"fﬂi&éﬁ{ ure set forth belowis

provi ded: Apt amer 3' where Aptanmer =

Cf
00T o LA e O OF D S s e i syt e e
isplated perfiserd mausefherit sudsf.| por o nucl eoti des, and nG and

inA = 2'-OMe nucleotides and all other nucl eoti des are
8031 aFiguigiérea Bileisheiinatheanddar raﬁwefrmé@we(sm ID NO: 62)

ﬂe@é’s‘éﬂrg H(Ekl LQQI%%]HNE)@SC@LQ&? tr)] ﬁ%ote%%@?.ﬁ 1}13%5tb3 fec cﬁ‘%eg({ damage.
$E1E0 DR N I P SR e

ARC} 8 a9 2An@itich DBt et Sine BAQH Bt N@ cyapmulyes @bdaqhpladih.

fU=2"-fluoro nucleotides, and nG and mA = 2'-Owe
[A9R3] e ot Figers 34 ik table skrtvieg the @Elb@mteﬂldlé gesipneof Me- Bt nardkinetic

Wé?ﬁﬁﬁzﬁd?ﬂ*a%ﬁ%?ﬁz%g% B DR r ovi dos

[9{'@! rh §§}l tglqg 91’?0\&;111 m%anopn%s'n}a coHaengatlon@MC&7 (SEQID

mace t I Ca mposi t |
N@e@lapﬁiﬂjﬁﬁa(SEQ IEfN@dQ) UeABRGORM(SEQ ID NO: 5) versus time in Sprague-

Dawley rats.



of ARC187 (SEQ ID NO 5) or ARC1905 (SEQ ID NO 67) or
a salt thereof is provided. The pharnaceutica

W@ 00p08s888 on of the invention may conprise a PCT/US2006/005215
pharmaceutically acceptable carrier or diluent. In
this aspect, the invention provides a pharmaceutica
conposition conprising a therapeutically effective
anmount of an aptamer that inhibits C5 conpl enent
protein cleavage in vivo or a salt thereof and a
Fharnaceutlcally acceptable carrier or diluent. In
0953 as Fiste Hris igeph dorisiinieaneaa plasmEcagrnitationof BRAES7 IEQ ID

N [ I

B e L R A P Tl PO L6 Wing
fravineesaiminstigtione! pgfaperoviaded. Al so, in this aspect
of the invention ARC 187 (SEQ ID NO 5) or ARCL905
[086€) | DFigere F/7i afizhle shhwingsles namcehparppeniad realysérpidife eeneentration
PhAlTRGAH ctéaqw%gke% h9p§e provided. [0094] In

anot her aspe I nvention, nethods of treatnent

| r(l)\g/‘é ﬁtr Iogigq?éj’} A 3 2908 %Wﬂ%' tﬁ@@ém ntfglethlgﬁféeﬂfg?céﬁnehg Study of

rises treating, prevent
AREIIBO(SHQ H@N@ @) swbSRCHIGI(AE@ dDBYO:@F) ponk:dirgure 38B is a graph

B R n gl e AR R e L ARG SR T PPRO. iemeltBs s
N@er'b)SlntGD}ﬂ] nocadter 8 single ARGolLS Rdl(lﬁﬁ@a’dl@ N@ureBi)SCblB a ARG} showing

g ng C mgn alrr_%lo I\Q analyéls OE Wg c%{eﬁt&g&%g rg?ﬁ%t&s tglée gata geplc%ecf 1ntF1gure
3B ni stering the pharmaceutical conposition of the
invention to a mammal . I n sone enbodi nents, the mammal

[0958] huiegore 109854bld showmg&ie’&nﬂﬁmﬁfﬂﬁﬁ%d dptemnehin mouse heart
ﬁong£§$ent. otein gd/or C5b- 9- nedi at ed di sease
ok mm?“ﬁ@ﬂ?@“?@'ﬂ%nic di seases (nyocardia

' rct sche c/re erf S et
050" s AL 8o SRR o P B 6 b Ll sy 1
&ﬁpﬁmmeﬁﬁamnﬂhdﬁk acut e/ hyperacute transpl ant
rejection); chronic inflammtory and/or i nmunenedi at ed
[hioselas e Figued 4 leis gyableaﬁbhm aptahetipladmd ebnagrtiation vesusain

cl erosi s and

g@%@?ﬂ%ﬁﬂﬁ?\fgﬁ%ﬁ.@ﬁﬂ SniBEE e ShEndE TR bes

M6l critics s 0 T e e R e PAREk S sre

N} 6% ARTG58) KSEQ: I N@a ep)‘wnnmm 131 dSHQ B N@:e3) aliministered
dlsease the C5 conpl enent

BB Taope! Mﬂ%&@ﬁ%m@su@"%ﬁ&ted di seases to be

t ed lncl ment i on, associ at e
[oo&A o Eielfes a9 G e b de R EP 53R feitigt of 1Cb-o
MEAT535Vet e fdlrowghn@:wahmtaumnﬁsmkanagoﬁnd élﬁf Cﬁ @pt@ma@ ARC657

Tt Rlo: ebinRRiRs FIESH: 55 Bired B8 SBEREHE buo cxnomolgus

hﬁ@a@h@d Figarea ab@g hatuf(@)ome éxﬁ}ﬁlsgfeﬁlﬁﬁng)ﬂﬁb%hasédn%u@iflons of sCSb 9

nyocardial injury relating to CABG sur

frlrﬁij Grayverssp aQI}CPﬂgratﬂen G a}%ﬁ’gﬁr@pﬁl’é&w é Hﬁ%&a@ld.ﬁé’r%%

{stJrrbeek@)t met%?"@gquﬁd)ss In sone enbodi ments, CS

conpl ement ‘protein, a and/ or Cb5b-9-nedi at ed dlsorder

0@6£]e t ngﬁffe%il is 8 DR SR g il &Pt dR4 P %&ysé 4B ribed in
nyocardla injury relfating to CABG surgery

ﬁyﬁméﬁﬂfal injury relating to balloon angloplasty,

myocardial injury relating to restenosis, conplenent

wpé‘ﬂel nFigs 40t ie d geaphphavdeg the mean wt@mﬁn@asm cop@@Tation at various
151% fol‘f%% E AL oRY eﬁihﬁﬁ@trzﬂf%g 'o??\%%G%) Egﬁ(% ﬁﬁ}\I'Oo @§), or ARC187
|ng to rcut aneous coronary 1 nterve

@@Q)BQ/B@T&] tommrmlglaslmetweqmgl obi nuria, acute t r anspl ant

rejection, hyperacute transplant rejection, subacute

transpl ant rejection, and chronic transpl ant

rejection. In sone enbodi nents the C5 conpl enent

protein C5a and/or C5b-9- nedi ated di sease to be

treated |s conpllcatlons relatlng to CABG surgery. In

Y T T e |



ID NO 5) or ARC1905 (SEQ ID NO 67) is adm nistered
to achi eve an aptaner plasnma concentration of about 5
workjocakssss 4 mvi about 3 mM, about 2 mM abourCT/US2008405215

about 1 mM or of about 500 nM [0097] Any conbi nation

of route, duration, and rate of adm nistration may be
used that is sufficient to achieve the aptanmer plasm
concentrations of the invention. In sonme enbodi ments

t he pharmaceutical conposition is adm nistered

' avepousl y.. I n.some enbodi nents, the pharnaceuti cal i
Bh1osT FRUR 460 alier BESE S8 <ampbruet i brs o e concentation
consitinealat obwisg tiravERUIBIIud dpdad: binbiHi i &MY hsBALS

of treating, preventing and/or aneliorating
UB8IY cations related to CABG surgery, particularly
@ﬁ&ﬁard%ali4y.uré@r |.at.ed to CABG surgery, the nethod
he TIVERti'HA Bﬁﬁ?ﬂl@@g QA onseépiiongversye ARC187 (SEQ ID

NDasy@RLEBILEQIDNNS: 62) 8hchiitta@ibn tOthS He8&EY 0ffhosan in
contl\nw ng adm ni stration at |east 24 hours, I'n sone
eRpgaieHe Rt hbout 48 hours or in sone enbodi ments
@8 ﬁt 72  hours. In a particular enbodi ment of this

€ ct DRUEHS 15 H ¢8Rk fgmcting Gop seneantzgsica yaisus ARC187 (SEQ ID NO:

QR QRIS SED IO INARBRYE id &&2@, -
?orrpl emenI( ]%r@ot ein cgnogg%i?rﬁ gat)rii%ﬁh% @giaegﬂ?ev 8%}%‘ m cynomolgus
K@i stration of an intravenous bol us of about .75 to
1. .25, preferably of about 1 of aptaner per kg of the
199681 ent Figpreda 1t # ehlesummariziay iy PE-BP study nfIAREASH(REQID NO: 5)
o afM aféed T Dol ' i | of
aptgner mhereithgggggg&ﬁ%%ﬁ%%%#ﬁggpéﬁgnﬁg¥gh?g%§g%he

' iShre BB a e a | i ilc meters for
[006Y] Ugatieske BEG a 1Bl S0MR ﬁﬂ@ﬁk?ﬁ@%@&ﬂ% gy\c{‘ﬁ{ Eégst% C187

will be Infused at a rate sele romthe range o
GERIP N D inosrompigug mecanuahefies IV bolys abeisishrationi ncl ude
t he wei ght of the conjugated PEG In a particul ar
%% ai n%ﬁ*er,e 5t frer pramlederidise theicklculpied iand antwsdi maesuzedr at e
bR . i I IEN I ment.s
oo NG (L PR i i MIPRPBSEV S
afysignadmzisHp i syeongessesaguesuf f i ci ently | ong hal f
|ife, the aptamer pharmaceutical conposition may be
(99 ni SRigyre §2 éfegaply showingdhafelndng lawelaof actiter ARE FSUSEQ ID NO:
. of, t.he invention,
R i ST TR h R
pg¢8qwb-agnosti ¢ met hod conpri ses contacting the ARCl 87
SEQ ID NGO 5) or ARC 1905 (SEQ ID NGO 67) with a
(B osiktigwn 53 isspfeldle sltbvang o predicsidiyn@s dedmpilequissnients for anti-
dﬁﬁﬁ&ﬂé&ﬁﬁi&h%@&% t thereof, and detecting the

presence or absefice of C5 conplenent protein or a

{ anty: f,. | ) I n )
007 S RES e SURSERREH TBRKA) 0B, PRI o
Virematect eocoagiriationos enepaed lyuthapiothréribia nime TRE) fessnied partial

ﬂh@éggﬁ%%ﬂﬂ%g%q?g an ARC187 (SEQ ID NO 5) or ARC1905

nposition for use as an in vitro or

| I va,: di t] 00100 n. anot her a C f e
R RRP TR e sortadanle A Ao Bt SR R0 9
o ehtcoagdlafipomtivitg ofjitepaiin, andsiossaztig e actiNRCoSROtafnsfQ | D

NG 2) and ARC 88-1 89, ARC250, ARC296-297, ARC33
[W073B4, FAREAIS &-addph sARXGAD ARLT 97 (FRTAT BiO: ARERRE Aot GRBH the
nﬁggggéheARC54 - 544,  ARC550- 554, ARC657- 658, ARC672,

Al VA PERPIEREOPFE VO SEQ I D NOS: 6 to SEQ NO

66) is provided. In another enbodi nent any one of ARC

330 (SEQ IDNG 2) and ARC188-189, ARC250, ARC296-297,

ARC331- 334, ARCA1 1-440, ARCA57-459, ARCA73,

ARC522- 525, ARC532, ARC543-544, ARC550- 554,

ARC657- 658, ARC672, ARC706, 1ARC1537, ARC1730, (SEQ ID

NOS: 6 to SEQ NO 66) for use in the preparation of a

pharmaceutical conposition is provided. In this

aspect, the invention provides a pharmaceutica
conposition conprising a therapeutically effective

e " e, e~ o oy




substantially the sane binding affinity for C5
conpl enment protein as an aptaner consisting of the
WG ewaessses according to SEQ I D NO 4 but | acki neCHUPHEG®/005215

noi ety. [00102] In sonme enbodi ments wherein the

aptamer conprises a nucl eoti de sequence selected from
the group consisting of SEQID NO 61, SEQ ID NO 62,

and SEQID NGO 64 to SEQ ID NO 66, the aptamer

conprises a half life, preferably the term nal half

Eﬂxom I nF%mtevm i€ gaﬂaglbatxr%theg%eandqﬁoﬂﬁhﬁrbmmﬁ% h&leffect on

E bel ow, of east preferably atl east
ABCH MSaEQ D NPF peandi-complegesmi luapiinme meestred rehilitipn plpemplement
AL AR otSPIPLLSes a nucl eotide sequence selected from
the group” consisting of SEQID NO 61, SEQID NO 62,
SE
T spe oy PR g A e A En BRI bt
hdoh@ysiginghe pmsecmqféwm prruTTBE @ funchén eficoheeagation <ﬁ mm &5

IS T S T
NP, e, SRS SOBBCASR UELEA EISRED 0

e@nb@mnaﬁxynandlg&iﬁ@oml@y I&l@d 1a6 gerom bAB T IDONGEGB) NOhe/);
m%h %g %?éllt I'r]lansa%:l%%g tlvglmean Vaitueg] E) é1111:10 OAfl com lement
W 5 RBta t He P

nmer lere m
soivetienb bolinae mym:)nlid‘]g,lslnncnikey andsrataservah iy ARIC ﬂ(bde Ian auﬁl-CS aptamer

%‘r‘@%@@berfffl_e@intfﬁamﬁwﬁpE?g?%apﬁwg%%Fﬁn WPl anbyrs
Fbr&éfr a%é @ﬁ&?@ and %er el R};\eﬁ%ﬁr%edﬁﬁn%o&fof f%q%ed

NRC189 (SHEEIENO: #GvartidalfalkdisFas fubittisrod coneehtedioh deenlalaied

futheBBr AReonr S RSt AREE Sl ABi T ogroontat s, i

toneaitiedbideiax yssiyrym di ne. The resulting am ne-nodif ed
aptamer may be conjugated to a PEG noiety sel ected
fo080N t hBiggre@lds & @fagh dépicithgalic 1@501&111@& kGt oA f kdawoldBEled

SNGHEE TR B: 6B BT v Borvgpiobpigoaton of iatelod

tdisyetipe WRICNa0$ §SEe TeNUI 67 (1iRbith] o&fs) B 7aDh@TES"C in a competition
corrprl sing a nucl eoti de sequence sel ected fromthe

$a¥Bhsi sting of: SEQIDNO 1, SEQIDNO 2 and
ID NO 6 _to SEQ NO. 66, rtlcul fromt
g{]p cbigute |1f*1@g‘8?1§‘§t‘5t1n§s arg gurv i¥ aég&aaﬁad
@E@nb%g\lgonl@ﬁ@ga (BE5d dg NO. 66 or a salt ther eof is
e

provi ded. The pharnmaceuti cal conposition of the

[00BENt | GouBY3 BRI &ﬁmﬁar&h@gtﬁa;@bmcgoadnhyc@%m@; @bhﬂalbmon of
carrier or diluent. In this aspect of the inventi

b artirabeLnhugpn @%ﬁyagmﬂgaﬁn%lfem%m by ARel %qﬁégE%PtNO 67), as

RESMRRLH 9 PyRdsaiRiub QT Rhdp®iheaf adlivSRASEsalyN Vi VO,
conpri sing an aptaner Whl ch conprises a nucl eotide

ﬁ)lg%]e n CFlgﬁﬁl %% @gr'\gi @%ﬁl&ﬁ@gstﬂé Bé’iﬁelﬁ ‘Hﬂﬁiﬁ&i isieakel ene%ﬁ@n aba

partl cuI arly

fumétmmqféxlg}lg% (1 E? 50 g CQfCegE(Qon 191 ]N@‘lal]@:[l CEE@qlgys monkey
%30%_ Ay fdsﬁg&n al% an641d1tt EQPl'eBeHanﬁ%gﬁ §§SQ§; ovi ded.

In ano treating,
ent
fc%% F ?168{5 é?e nb]?g&%drtglglﬂ% eﬁfeﬁﬁ%ﬁ%@@?% géﬁﬁilﬁﬁo%) on C3a
Mmanos tnémmag oncymlamolgue avnkeyaerugn apusisuiednn g gyrpesas-imigeed
rpg&tlglqgchvgmn Ssc,glt t hereof, where the aptaner
I'ses a nuc tide sequence selected fromthe

group consisting of: SEQID NGO 2 andSEQ ID NO 6 to
SEQ NO 66, particularly frorpthe group consi sting of
SEQ IDNO 61, SEQ ID NO 62, and SEQ ID NO 64 to SEQ
IDNO 66 to a vertebrate. In some enbodi nents of this
aspect of the invention, the nethod conprises
adm ni stering the pharmaceutical conposition of the
i nvention to a rrarrmal preferably a human [00105] In

o N . o o oy .




enbodi nents, the C5 conpl enent protein, C5a and/or
C5b-9 nedi ated di seases to be treated include
W@ o09plogssesit activati on associ ated with di al ysi BCDUS2006/005215

circunstances in which blood is passed over and/or
t hrough synthetic tubing and/or foreign material. In
sone enbodi nents, the C5 conpl enent protein Cbha and/or
C5b-9- nedi ated di sease to be treated is selected from
the group consisting of nyocardial injury relating to
CABG surgery, myocardial injury relating to balloon
E983lop! ﬁﬂ%ﬁ Qma A lscHmaiagEing ﬁ}eu?i%ﬁnﬂ@boat(%ﬁ@’dtlgw values for

{an [
B e e P RO ) S s from
donezs, eﬁrnp@ll@é|1@%tué@gﬁ¢®m1@¢¢éomu>éﬁlmﬁ@qtl§wq&g of

myocardi al injury relating to CABG surgery, nyocardi al
[09B¢lr y Fismer47rig2 grbdsnicg thawprespt @btbttlonmf Séapu Ga generation

m hti edf@&ﬁc@&rz&l%n bE HERTDD5 Sin 2G0T Cg%‘?%@r FRARA@DH, an irrelevant
iated conplications relating to surgery,

@tﬁmpﬂeﬂmh dqgs oetdiml Glediegatid commp)l in e dwhingioop wlodgliof gomplement

pef cut aneous coronary intervention, paroxysonal

noc ur Mhal henogl obi nuri a, acute transpl ant rejection,

hyperacute transpl ant rejection, subacute transpl ant

rej ection, and chr orNUYMARYGHTHEHINVEETION i on. | n sone

enbodi ments the C5 conpl enent protein Cbsa and/ or

@6@7]9 “l‘ﬁé’b@&e%@jm%lﬁf%ﬁ%?ovﬁd%s Hﬁt&%%@%ekh%d&f%?ﬁle't&%{e&?i{‘s

relating to CABG surgery. In a particular enbodi nent,

pieentios eadsemelipration pf equrlemens relyted disetsal Injong gmyodiment, an
M&J &ﬁlggan&ﬁ\glédﬁw?é enck QQJo@ lwReI% EB%B' NSNS

emst elnvenlonlnc es adm n sterln t'he
pmwgmdém PEGl m@@Wp@SIOMdet bareprdubic agbedimanss.dhie rARCl 86

e G R B R S R R R B R
N@npl&Bent pent¢in exdneapkamefr r:omistihgofg)lh@ sq:qucxtm $b®tdimgt0tﬁEC5EQ\I 0:4
hglelt\%glgqgé P]:%%o l?%rgtclas%te?n%i’all Hle same El)mtg afﬁmty aF use§%gem means

0 Achi eve
ﬁ@nm&rthmaatboom 2 tmaen foﬂ;chcﬂlffbtencépteﬁerﬂh}auds m])ﬁ: tharmez tot ﬁimtfold

f th _
b e SO0 ORGP b GueT Gal DL BT Pty BOPE e b odiments
ehie @isacbid tioh SbestReh dromasshicd\be caﬂnpantoamef blpl sKEis as descnbed in

oncentr onthat i S bout 0 out 5 tines, .
EERETDLA TR 1 e e oigSH g bR Rt HivBoltmEles spnpigs o
£REAGRNOLIEht (goeab FAh @ TRINA, aGt @by MhloleulbwaERQT 20 kDA, more
emhodi nents the apt aner co&no& tion is admnistered t

BEHE WY 39 1@6&&%Wf>teatartt9ﬁla@q L2 diomg empodimppts.thiPEG moiety s
ERE0ERAQ! The GO BRI SENL1 8B(SEQIID NO:B). 39 5n SR iniE R the

t he pharmaceuti cal conposition of the inventiaon
aptemer RiiGee b epts camnties @ half lifp prefeably ﬂ@g@mlmal half life in a two

G(E%?tﬂ{eﬁ%b&g‘ a@(ﬁeté?ﬁ%ﬁ n&tﬁ@ﬂletﬁ&p&gscrﬂ)em E&RY 5]:?’ban, of at

out about mM or of about 500

fenat 1p (hgllns,mreﬁﬁﬁ?,?ly@@ k?bfit Adhpws radre prafierably duleast #dhoursimgrimate. In
e t

T R T R e

tepuipal hadflife ima tsomempatioetit mexdtls of 4ideapthld); pmfambﬂy gaddast 15 hours in

%osﬂlé tler%ogodu%l%n%s g]}?ri:l gorélt]?t?%a €§|t zlgeﬁﬂg geﬁﬁ lﬂy %ﬁbFSSGS &%B ID NO: 4)

_acimorttmtm ding@rtizulanérisodaneftothe 40 RDa PAG! iHwbtagched PEG. In some

Ogé ﬂ‘%:BOl ; '4IH S‘Dgﬁ)ga}db‘r%%éﬁé ; 2@%&3&6?93’& 4t ons

Btﬁhlﬁid@)ﬂ T4 6th&ABBoak AR Yo brRdhtd S0kBDE PEGIY DS BisthPEG-[20 kDa))-
injury rel at:ig to CABG surgery, the net hod of the

P%@@- SBPRRBpri ses admi ni stering the pharmaceutica
conposition prior to surgery iand continuing

adm nistration at |east 24 hours, in sone enbodi nents
about 48 hours or in sone enbodi nents about 72 hours.
In a particul ar enbodi mrent of this aspect of the
|nvent|on the deS|red aptaner plasna concentratlon

L, o " o o o s o oy .




nucl eoti de sequence sel ected fromthe group consisting

of: SEQID NO 2 and SEQ ID NO 6 to SEQ NO 66,
w@200bi088sB&ar |y fromthe group consisting of SEQ@ADUSDNG6/005215

61, SEQID NGO 62, and SEQID NGO 64 to SEQ ID NO 66,

and detecting the presence or absence of C5conpl enent

protein or a variant thereof. In sonme enbodi nents the

conpl ement protein or variant is vertebrate,

particularly mammalian, and nore particularly hunan.

The present invention provides an_aptanmer conmpositio

HASAIng BreTelsunens WempiE Srehed A4 EeES 1 SEHaeRceLzd kna)-

ﬁr@%ﬁ ol %d-btlﬂ'a&'iﬁe'} he agfaﬁl'éphzﬁrﬁ{ésthééﬂuggu@sfet fortr®elo Mpoviied:

for use as an in vitro
or in vivo di agnostl c ol n the present invention, an

apt amer c%ngda%m_ﬂl_ln@c(b tide sequegce sel ect ed from
the group consisting o(é Q)CIJ_PCQQ 26_“51”\,%%!39'9;\@ 6

to SEQI\IO66for usel i on of

phar maceut? d‘ﬁa"ﬁf:ﬁp E'l?l%n |s pr ow ded [00110] In
anot her aspect of the invention, an aptaner conprising
a nuct’sti de sequence that is 80% i dentical to any one
of the seguence sel ected fromthe group consisting of
SEQ | ”57% ‘iﬁ%l SEQ ID NO 83, and SEQ | D NOCS:

comr LK mg%@%&%ﬁ%ﬁ@@%ﬂ% reruti b QR g

to thHe uniquere any ‘one of the sequences

sel ect ed fvwemntfﬁen -fhoregbpdtadtides, afl mCE@Qd B RNOSIMF sucleotides
to 8 1 andnGEQRthepnMigideggeRpOBgn] Sl ipdienids g ghverfed deoxy thymidine.
anot her enbodi nent an aptamer conprising a nucl eotide
pegelencen éxﬁlﬁidnh&ték@%rd f ¢ the rbfqdneladd m&mmECDiae,aotBis(h:{P@G-[zo kDal])-
sequences se| ecte romthe oup copsistjng o ID
RB ey o SpePT e (oG SRS PRS0

is provided. In a particul ar errbodl ment, an aptaner
conprising a nucl eotide se nce 90% i dent i cal

to the unl?gue re |on j(é $E gtA ?ﬁ‘i'ee@equences

sel ected f consisting of SEQ ID NGS: 75

to 81 ancPOSE'@"ﬂ?CNOQ 88 to 98 is provided. In yet

anot her enbodi nent, an aptaner conprising a nucl eotide
sequefiese.of 40 cont| guous nucl eotides identical to 40
conti guous nucl eotides included in any one of the

sequenc dadiogiep a hnkey fromthe gr oup consisting of SEQ ID

NCS: Azstatn@rs 1 and SE NOS: 88 to 98 is_ provided.
I n anfErREr Gy, WAa;g{l%ﬁf%W&w%t HfUmGmAmGIUTULU
nucl m%llﬁ%@ﬁgés%q N0t 0Nt | guous nucl eoti des

i dentwieadin 03 QU € onfiogumuisotiderC hrelai G atelsnA A el-OBlie dudldotidesn ynd all
one odther helestids enCeQH aml Htihdchtds rpinvértaé dgxp thpmidine.
consisting of SEQID NOS: 75 to 81, SEQ ID NO 83 and
SEQID NOS: 88 to 98 is provided. In yet another '
BBedi nbriomezmbaginzntsrof thaaspent ntithe étpfenﬁicﬁi thalihker tsen@kkyl linker.
]%danpncu ar elégﬁcg%%%gﬁléeozﬁfgg ﬁlnﬁérg ?n&fg? tc? % icg%%czxﬁ?é'léﬁ o%s In
pmfelme@bmdaﬁmente,l thidklylilinkarvpmeniees @fto 1h eorrsem;ﬂem@Hs groups. In

T T T R s e I
gogpd. ded. In a preferred enbodi nent an apt amer
conprising a nucl eotide sequence according to any one
pbotlhe mmﬂmﬁ&ﬂﬁ %nﬁ@diﬁt%ﬂt@@s‘apﬁlﬁieﬁ Tl §7r(SPQUDAN@ IO Having the
conS|st| %g QID NOCS: 75 to 81, SEQ ID NO 83 and
h @“P5P§§“hﬁs provi ded. [ 00111] In sone
enbodlnents the aptaners of this aspect of the

i nvention descri bed i mredi atel y above nay further
conprise a chem cal nodification selected fromthe
group consisting: of a chem qal substitution at a
sugar position; a chem cal substitution at a phosphate
position; and a chem cal substitution at a base
position of the nucleic acid sequence. In sone
enbodlnents the nDdlflcatlon 'S selected frontthe

o s R o, . o o



conposition conprising a therapeutically effective

anount of an aptaner that bl ocks C5 conpl enent protein
wWeb@awssses in vivo or a salt thereof and a PCT/US2006/005215

pharmaceutically acceptable carrier or diluent.

[00114] In sonme enbodi nents, a pharnmaceuti cal

conposition conprising a therapeutically effective

anount of an aptamer conprising a nucl eotide sequence

80% i dentical to, preferably 90% i dentical to a

nucl eoti de sequence sel ected fromthe group consisting

of SEQID NCS: 75 to 81, SEQ ID NO 83 and SEQ | D NCS:

88 to 98 or aosalt thereof is provided. In sone

eohos nreot 8H- @r armaceuti cah conposition copprising a

ther apeuti cal ) cﬁﬁ-H:N anbypt~of~an~apt
ri SERY, (gt I eot i de ?eéuem:e 80% i dent?f:n; 5t Agtamer 3'
R

am
pre era %1 dentical to the unique region of a
nucl e G?ﬁ%@gaence selected fromthe group consisti ng
of S
o sl S B U A P R
enmbodi nent ceutl ca conposi tion conprising a

t her apeut i V&}& ‘yf%@lﬂ‘t’ &ET P viopmyeleqtides andmnGyasdamet 2@V Repleotides
40, 3% or lothelmclegfifist e o ansvhgeS Timglisates anainverted deoxy
30 or ™BMfcl eoti des, respectively, to a nucl eotide
mqm]e n c én aeitm teletalodlmem ahRptagie) WR 1005 i(SEQ MY Nib: 635 Ratiky the
Ng 1 SE r 83 and SEQ ID NOS: 88 to 98
P BF%W dﬁ%ls %1‘? ceutical composition of the
i nvention rmy co rise a phar rraceutl cally acceptable
carrier or d|| '? of the invention
?EE@ {’TPE% utlig n%osntl on is_ gmﬂwgﬁa&,wy use in the

\i revention or anelioration of disease in
P e mﬁﬁ@r e pharmaceutical conposition conprises
an apt rrer haV| ng a nucl eot i de sequence sel ect ed from

t he g%i% BYR§'sTi ng of ; SE 3to 4, SEQ I

g)f 5‘%@ 11§#EG§%H1(391%11 n{(‘ﬁnﬁgg(}ﬂlﬂjﬂj

or a g QIR NG: spect, an aptaner having a

nucl eot i deviseguenceilse? dbbmchuflewmidest dnd ngr aid mACOSONE ntfpotides

of : SEO | BINDGS: nuglegtilestare Y 40 WHES3 T Aislichies Bd invGEQdbddy

NO 8Bymidige.SEQ | D NOS: 88 to 98 for use in the

preparation of a pharnmaceutical conposition is

provided. In this aspect, the invention provides a

pasjmac abddoart as‘fn@&?@l@ hfvb R GRSRIes %hé}glaé’eutlcal compositions. In one

t herapeuti cal | ctive amount of an aptaner that

pabedipeny, @at’z‘wﬁtl@tb?ﬂmmﬁl@@e P%nmsempetb@rapemtlmlkmf@wva amount

SEARCINESEOITHANE: § RNAHATES

A e B R o A

'étm@lmnmntscal ¢dmepogision ohtpe ewemttonpmot(errmnse@adlaamweomcally

%Qatgﬂg@ é}to‘?‘&l@é 1? qﬁﬁﬁs% e& ethé ﬁﬁé&&%ﬁ ovi eggtp ar}n%gert]l 303 ©
eases ocar c’t I'on 5Ke!

¢auiveitive bmlepe'mhfgjsﬂwnpmmFaJ}y;e)ffectaemh@untn_fflaa apmaimher thiat inhibits C5

SUTOERT] pe e o By i A LB B b tpsegogly accoptable

¢annﬁéra>ttrﬂﬁtteﬁlt yin thixcspéct bt e eEtthinan R i 83 ¢815@ $D (N:| B bAXRC1905

toid arthriti.s, nd 0]

Ll Ror B Rt uBiedioworiin Ppie e M dreaeeat amewionar
AfdHoaltidg iof Aikeadd H:EXHAS proPRIed. lA”al§d $n ARGsHIchEN the invention ARC187
gernatﬁloghggg%dlseases ast enia gravis, systemc

RUD HPy, o903 (%@E? Qs GBfon the uEsngha Rreparationof ant
PIRIREEIEA] cahRRRbH hRMSRALL i s and ot her rena
dlseases) In sonme enbodi nents, the C5 conpl enent
protein, Cbha and/or C5b-9 medi at ed di seases to be
treated include conplenent activation associated with
di al ysis or circunstances inl#hich blood is passed
over and/or through synthetic tubing and/or foreign
material. In sonme enbodi nents, the C5 conpl enent
protein C5a and/or C5b-9- nedi ated di sease to be
treated |s selected frontthe group conS|st|ng of

o . ~SNA PN~ Y L 1




[00116] In sone enbodi nents, the nethod of the
i nvention includes adm nistering the pharnmaceuti cal

W@ 09p/084888 on conpri si ng an aptaner havi ng a nurpCBUS1006€005215
sequence selected fromthe group consisting of:, SEQ
IDNOS: 3to 4, SEQIDNOS: 75 to 81, SEQ ID NO 83
and SEQ ID NOS: 88 to 98, to a patient to achieve an
aptamer plasma concentration that is about .5 to about
10 times that of the endogenous C5 conpl enent protein.

I n some enbodi nents, the pharnmaceutical aptaner
8Mosi Ini apatiorasacch ghiha inventicng me hodeof; tespmcharg proxidsd. In one

B GTRert qg&l%@ﬁlB@Bf 8 1vagﬁ:§on' c%mgﬁ%lé ttreat?n% f;r‘ev@l'llﬁﬁg‘ br aﬁnehoratmg a

times, . out t1mes about
dibcate wediathebeRf @@}enlemsntcmotemnmdmrﬂ deprv@ttve$ ﬁ5wnd| (“eibrﬁh the

SRS PR RS O AT ST Oy 57
IhAO: 6 ort ABCéIHo (0 U3 NEb 6p) @raesalt thsreof &i mvertlebra‘sohleaome
%ﬁ ogﬁ? %tthe 1etpod olﬁla Elrrgsca H%lﬁl%gnn a%%éaeﬁgcra? Ep?l%ébr%riaﬁon of the

dhE s to ac
Beaten ts amamnmabfiin ahmﬂmlﬁ)dms&ntsa ldreuﬁarﬁlmﬂﬁ& alboart 3 MM
about 2 nM about 1.5 nM about 1 mM or of about 500
foobs][ 00TnlsbneAmbodinrenisnéit S romblemput otetlCa amlfnr Cohe-mediated

. f_adni ed that ff
e Rita T e e anBmbenes HBRCRHET RIS S e

isﬂhéﬂﬁé/te@étfusid’m iBjaRD; eﬁ:ﬂ’b:ﬂdﬂdi‘ﬁrﬂit&ytdi@a@h aﬁféatﬁ’:c&jsﬂdise&b septicemia,

itjon is adm ni stered | raye
b dp e e S SO Mo RE T GO o P e
Addhil gisedseaB&: abl@hidsrhatﬂﬁit@lﬂ avthitisG i dthdi@hBimatological
i nfusion, [00118 artlcular enbodlnents of

fisesats myltiolsselpaasts aﬁa EFolagenl fisrases: RePrieginpid ¢t ons

A&hRtoRsEidaPdiSARGE, SIVEARNN, orPAd, by stdmbia ipYs Eiﬁfh@ﬁﬁt@b@'(SLE)

injury related to CABG sur ger t he net hod of the

UG e/ plapnie Basplaabisi e, mogte Preghtiseng R hisad diseasss)- In some

EABRRRL I, AR (X é&ﬁplérﬁelﬁ ?fc@é?ﬁ Yo 52RHa/6P05H-9 HeBBted diseases to be

adm ni stration at |eas hours, in sonme enbodi nents

frbadert inglgddysmmdenaant peiivanrEasaaviseui WiEhdialy b e ATCTRS hRAgs &1 which

B RACLAGH 6 SRR PEk AL IS ARPREL LR, Iy e

embodimene the Glesoniiement gegamndifs aedimp@@w%neqmt@xi &ipgase to be
SENFEDLOBLLEN 0 SRNA T8 Aok AGH BB, BoamG s

myotaedmlrmjatyeﬂlatmg a)dmanmeangfoylasﬁyrmd Hafnmdisll igjuyy telatiog to

after.intraven fu

]:er#e ?315'1 1 some eerm e 3 élS f%]m@ m%ﬁc pg&\fg {Sl’p(g%t @£ Fﬁi?b%%%hated

dRwdattb ba tream:efs gelediad i almegroqoropsigtatee fooyqgeaidsd s1j@ry relating to

£f] C|entl | o hal f apt amer e
D Seht b SR8 8y roviinE b ol Bt Rsse apeg gy
taMtge t@lﬁbﬂeyoses caiiplémiét PRREAIH uedilaeﬂ usmpliatodsQeAthe to |CI‘ABG
anot her enbodi nent, a..di agno method i s prov
P ORSEB PPk B h R P FCUBSS PP Reous Coronary

fispesibed éxﬁ@rﬁﬂrﬂoﬁﬂuﬂﬁl hémcrRheaERUte ﬁfaﬁip%ln'ﬂ refdctin, hyperacute
vari ant t er eof {)t aner conprisin

ersplaBtrigeliare w@ﬁ&eh@lep@e T8HCH P pid ey %‘éplé@ﬁ%lff%’iln@ some

Qlfnbod%ﬁ&té Be I&@%om%ﬁen{e‘ﬁt %tenﬁ,EQ dn@/oN@Sb 83maMide PHAsPro be treated
to 98 and detecting t presence or absence of

@&ocmhfﬂtlenfemtahpg st @ARGopregry Im paticulds smbedimentythg dipease to be

\‘%/‘rg%%? 1b‘i{§)8&ﬁdlfa {E}Mtﬁ &Aﬁh%l‘ilf‘ge ’ OQnQaLL?Qt s
ﬁg{ﬂ)gfng u lh?gan}/e Mﬂne %sg\ﬁlle %Ee?lﬁ)%rbtf tﬂeer?emlbﬂJﬂclﬂﬁ& dgﬁﬁsté’fihg the

r conposition an aptaner conpr
phrhmeciick coeppsévoeosptising éBCﬂ BbGﬁHQ"J@ o [35) ﬁl)prACR@]i 9@6 (3R ID
of: SEQID NOS: 75 to 81, SEQsID NO 83 and SEQ ID
NOS: 88 to 98 for use as an in vitro or in vivo
di agnostic. [00120] In sone enbodi ments, an aptamner
conprising a nucl eoti de sequence consi sting
essentlally of a nucl eoti de _sequence selected fron1the

o s R - o NN~ 1 P~ 1~ ~ - o



invention, the preferred nethods and materials are now
descri bed. O her features, objects, and advantages of

wo baeciogsset i on wi Il | be apparent fromthe descrP@L/Us1006/005215
In the specification, the singular fornms al so include
the plural unless the context clearly dictates
ot herwi se. Unl ess defined otherw se, all technical and
scientific ternms used herein have the same neaning as
commonl y understood by one of ordinary skill in the

this invention bel angs. In the case

t i,
Rl 51 fhig b B B b o AP A Na4iF PO G ATt 1 that

SEhEX{dogndveCh @dm[a@%&%ﬂrot@mshlﬂ sbﬂ)@ legbp®IRRY, hopharmaceutical
erating an _aptanmer is process entitl.ed
AR S b LI o BeDBL et e bosL S BR T s smerromgpsinons ar

ERhinGRARND acHicvelah Bfatn®) plhsrBERRE&tlaMo @R 16 histhht 178 &) é‘tg)lt'l[ § times,

2. The SELEX(t process is a nmethod for the in vit
v dP aqubh tigeh g é|5 do alkqui2 iplee hat efshewndagdmoghCy complement
[
ﬁ&?&ﬁ ?Vhﬁe i ort}g:k ngg%dglﬁl%ﬂgg% fgg{efcgd#l §1t1§ﬂ %oa'dﬁlélg;tgx%g lttp%nge a
Wucelaramem ethlenlggbat ofi w ea@mdme:dmpbn@nt 1Ratein. Niosome

énﬁgcﬁ’mglgg tl?egf}l(%;nﬁaggut ngée?dl OngB}i l%g%%g‘l)ct) ﬁ){llgl{g A C187 (SEQ

I]N(}IQ é) or ARC PoLi(geEQ dE NO:E4¢ s a8mliEX¢tedyo dctlent b apgaher plasma

e a
PUSLRRFOPSL A A0 by a0 SRR AR TRl 25 SRRSO S
SEUEN@ahynﬁmbMﬁss I's based on the unique insight that
nucl ei ¢ aci ds have sufficient capacity for formng a
P4PT]et y Aof combinatamcbftrdute @uchiiom nad rmabf adlinfind St atioe Sag el used that

Eﬂmeme 10 acl%g\%t é;; agl}lt?lver izggla (conc)én t1;08§ Hf t@% gl\é(\npgtrc%n Irtl Qo%er
bnbmﬁlmgltmb pB@rm\M:duhcal chl}hpéﬁltiqn 1aﬁk}in1[ﬁf§.&[ﬁldﬁﬁt|1avf@ﬂdﬂ§@um3home
ric or polyneric, ecul es of an ize
PR Dtk Heab Gurba o glumeiob Ao SR £t
m&hnﬁﬁmamhﬁmﬁtartlng point upon a large library or
pool of single stranded oligonucl eotides conpri sing
[oasgloni ke gdarseduentedimeibardehig@npe!@dhg Qlﬁﬁm%ﬁ:hbﬁtmg

nmodi.fi ed or RNA, or DNA/ RNA hybri ds
?%ﬂ%%‘)ﬂé%ﬁﬁq fé’sC%%éur&%r PRy TRYOCH T A1 U (H‘?J?’FP%YO CABG
pagery,ahd Methederane Eﬂvblﬁﬁﬁ UehB@dek Q&ﬁ}msteﬁamg iRehaANRERIES .

t he 00| conp ri ses rand om or Eartla random

‘Eﬂ“i‘pd’élﬁﬂ’& P%?ftt? gugery apd %?I’r‘ilin\*‘r‘ﬁg afmingsiatioryy deast 2ddwursnia/seme
EARTRHAMRLBRUSTVEE dr AEIRAH R ML bt 72AHRMnZE rticylar
sequence. | n other exanples, the pool conprises random
%?b%‘&??l}t 5f thip aspestiRftho MV eRsionct Rlamianpianss AergeRiraiign af about two
ﬂuﬁé’ssthe &ﬂﬁgéﬂoﬁ@é’on%%&ft pfo@é?ﬁ BBl BiEH HERRiBvlD g ahﬁmﬁsﬁgﬁon of an
/ or nd whic qgrlse a sequence Share
latrﬁvetlh@ h?bls OF s 7é fto Mé rotiergblyed bt |1 deg gfaplamefr |pizlekg of the
PROHAD BE Rocn SRAMEOGL S GRSy RIRLL ek Bl 00hoRl hffion of a
priners, prondter seque ces
lowkydnse abaptanies vdereinidg ddes, noTincludathe srafg)h; off the torijigiated PEG. In
S% e%ﬁ*o??naeg@ %&8&%{1{?05% %/él?lgeglr gugsch 2 atr%tgg esdsjg(?rlgzl{eéyggfe 0f0.001
tb IOr(Iﬂ)IS mep/ttgpmanf Whenéih mguimlemmt syclale dheO»tde’lgl’(t of eguenagied BEG. In a
facilit n and/ or
wi kR EuPrdehe o feruud PYETea Rt Bl dihen 0001 pekgmin
Iaedu eth@ﬁﬁnbddhﬂﬁﬁs dfhl&l@ adpaer of Iﬂ%\fihﬁb\ﬂﬁbﬂ wiRfGhd Bfsndr/ c&?q ate
nber of aptaners that %

H]g)uencesf, ? % %
TS et tigiegdy | onﬁcbelf i) thergtagier Bwiaeatea a(égpo&ftwﬂ ey be
4aafhistefed bedeah hyick BalyUden dntF-RBERTbEIRIdsteqUence portion
as well as fixed sequences necessary for efficient
anplification. Typically the oligonucleotides of the
starting pool contain fixed % and 3' term na

sequences which flank an internal region of 30-50
random nucl eoti des. The random zed nucl eoti des can be
produced in a nunber of ways including chen ca
synthe3|s and S|ze selectlon fron1randon1y cleaved
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Random ol i gonucl eoti des can al so be synthesi zed usi ng

sol uti on phase nethods such as triester synthesis
woreaohogksss See, e.g., Sood et al, Nucl. Acid ReBCT/USRDB&N5215

(1977) and Hirose et al, Tet. Lett., 28:2449 (1978).

Typi cal syntheses carried out on automated DNA

synt hesi s equi pnment yield 10 -10 individual nolecul es,

a number sufficient for nmost SELEX(tm) experinents.

Suff|C|entIy | arge regions of random sequence in the

uenc n I ncreases the |ikelihood that each

@§§$hes ’zaé’B ?SB%% PEthe &veniam diagrpstieprbedyare grogidedJa one

é‘lﬁl%élﬁﬁéiﬁ thd 8i8d6lic hbiBoSEiPrsBcontabli the ARC187 (SEQ ID NO: 5) or
onucl eot i des nmay be generated by aut omat ed

R BRE TR NG v ccopmas g amessiod o compisgyed heasprlement
SroRAOHARH AR FHARIRCRE de Bl tifoUhESte Qo abldll of BELRRL
are added at each nucl eotide addition step during t
@Wtwei varigntdecaend. Ingpneainhefliments thasawplemantarpionar wamant are

I t
v angxldfe gif}hétqgrﬁrcrfxﬁﬁmél C?% ﬁﬁil ﬁ&@)ﬂ%ﬂcﬁlgﬂf ﬁTeﬁ‘fml%g 8{%@&{‘[ invention

eotl des co se ent y ran
Iget’}d@,ﬁnme"sRC ROVEEQID NG Dton éché AOOEERR NO: s Andonppsition for use

éy&gpgﬁ%é?? Wgeﬁa%%g:conprlse stretches of nonrandom

or par random sequences. Partially random

dj
e —
swteetspd fijod0the glouft henssstiag of: ARA 330r(§EQ IDINO] 1)god AR 88182 S

R 488N O U0, B HERE SR OSTORES \HBn

3%, WEHIAB@@GF@HM@SMS&% ARS}ISSV-ES&QXIHE@NAARCW@%}RCISW

DBy ok BT oS S B FRLE R i syt ny one

dfhverC a3 XEEQID Not heand (RIeIssUIRd eA R COF0 IAIRC296- 2f9a,vmeiﬁ 16334,

ARl BB SR R P FPE AR BRE eRhcso

SANBROEHELSY, AREIEHL] ARO7GH; AR 531, AFRTIBEYSERIIDINGS: /o SEQ
any desired criterion of blndln% afflnlty and

N e ionAse jr R iR a R REaIMagsutisgopipaglion i proyided. In this
z[ERéﬂt UAELInGQMoA v h PRarsheutibdd GOTHRS%htlo‘i’lfcoHlBﬁélﬁé S 1RE ;pgt?tlcally
t he  SELEX( tq&ﬁnethod i ncl udes steps of contacting
ffeetive smquntoiguaptamgethatingbis Gheemplement prqt@n slepepge frativaor a

Jaﬁrthe@éo‘f' ghc[‘ﬂpha@ﬁlceﬁﬁ(faﬁlﬁltabé%ﬁﬂaﬂlg chipRPyNGBMC] ei ¢ aci ds
fromthose nucl eic acids whi ch have bound

@oAaA f | ;3! Javic@at @i'hg&ilmgﬁ% ﬁlcé}‘)lta%cer cérﬁﬁns@ﬁ%!&hﬂ@&qﬁéﬁge

nucl ei ¢ aci d-t ar get coqg exes; anpl1fying t
FpeiiBE do BRRAR NfP: slslé eroxided Ip p@ﬁmc r mlaqd@n@tm. aatamr gramprising

acamyoﬁefes%gl %gyge%c@td%hﬁ §anthy %Bﬁs%fﬁﬁg ﬁﬁs %wfm SEQ ID NO:

nuclerc a and YEIte atin

G2 piefl S@Q I &G io |tQ)$1EQéD Nep: ﬁotpravudﬁ@ larsdma nmbotinylﬁntg, where the
R AR AL SRR SR b bl Sltalif g gma
Nar @eSEQdDeﬁﬁi @&, andSEQ 83 &1C: 104 tcaS\E@sID\M@rﬁe ﬂﬁhwpmmbmmfmses

su{;sﬁantgla glessgmg gltngi(ljlg a%fl%%y ?ﬁ)r ép\?-@egléen% Pl‘g él‘bt?,si %l aﬁém(eﬁ %OllSIStll'lg

cﬁ‘lﬂl«d seqlmnamadsmmgss SEQaDeNIo f4 lamidching APHGEIN6ieBCi d-t ar get
conpl exes before anplification in step (d); and (ii)
[00120[2;5 crinsbing embedimeqb ivhereth theigitaha cadptises b mosec@ide Bedudice

tarting the s Wthin a
RERPLom TRt Hotn ekt RE i gt DS Wbk ahesEQ I No:
daas SEQI1® 186966 fie@ptanRelcshlifrided 4LSlife tﬂaeféebly&h@temﬂg half life in
range of blndln%.afflnltles for a given
T

W@P@W@%&?lﬂ meyighas deteypgst in SxpgplesS rbe%ﬁﬁqttgeasfal%ereferably at
nucl eoti de random zed segnent can have 420 candi date

possi bilities. Those which h&ve the higher affinity
constants for the target are nost likely to bind to

the target. After partitioning, dissociation and
anplification, a second nucleic acid mxture is

generated enrlched for the hlgher b|nd|ng affinity

o o,

I T



het erogeneity is introduced only in the initia
sel ection stages and does not occur throughout the

WO 2hbiogsass ng process. [00130] In one enbodi meneCD1S2006/005215
SELEX(tm), the selection process is so efficient at
i solating those nucleic acid |ligands that bind nost
strongly to the selected target, that only one cycle
of selection and anplification is required. Such an
efficient selection may occur, for exanple, in a

% gg? ﬁgn Hﬁ grocess mhereln the ability. of

10, 3} Rmate 18 Sapg srabaspents vhsregia e BEga cygRPrises
aRldofte QRESRE eaedtéu 5016 e SRNOBSIstiB A SEQEDARD Lb”In SE® ID NO: 62,
suff|C|entI%éabI to_all ow separation and i sol ation of

PRHSHR PhESk A1 PRR LY NQidpethe a%tem@r qopgsipRs<. hafidide pugferpbly the
EBAYaI0ANEFe inl d twoToRPhrtAER GRS bit 1&&51' 4RI R REDION Bast
the jterative steps of SELEX(fm until a single

J5uen equEs idptd | i gand is identified. The target-specific

nucl eic_acid ligand sol ution na¥ include a famly of
RO cInaorme esbodisnentsed thay aspest iof the irvartidvawberaintbadnsamer

&fntp%%é‘ssaeﬁﬁéﬁe%éee&ﬁﬁé}ﬁgé‘ele%gﬂ d@onwggﬁ{ up@bn FAYBRSE @n\;ﬁm@ 1,

can substituted or S|gn| cant
R B NQi$2t and QA IANOy 660 IH2 I DEY: 6P .chagitanér lg&mdssrtzc;d with a

BM4Nenn5 it SELEX( proce rior
% rlmg%rnaﬁlqelﬁqwc? At s&%g?{sé? b gﬁ?%md et e%‘:;]?oﬁé ﬂteHB‘?( 1 some
SRCDIEAGRs BE lifkd %ﬁ?ﬁaﬁk}@ﬁnl@? Hpﬁﬂ1§w9f HNRECH e bSiptantet BT, 1,0 oy
l'igand solution fam ly. [00132] A variety of nucleic
e g 1grirpigraply we-dhdeary P@ﬁ:‘dalthent B & § neare pesfaretdig nad, eand wherein
kpawrrto exist. The structures or notifs that have
been shown nost conmonly to be involved in non-

VAt s GomBit 6 IENBRGRIERramh e % RER (TS EENLRHUFQUASMAMGIUTUTU

ha|rQucﬂnggpﬁcmqungmjnpN@ng asymetric bulge
ions of the sa

BRHE R AR RS T R eleGRES A B AT 8 AStid GO Tiigptides and al

dth@)ﬁuﬁl@@tld&@ atfeQJ’-mHj andWwigr WL In@icGte a6k ﬁv&%ﬂl&ﬂﬂethﬁﬁnm The
nmore t han SOgE%cleotldes For this reason, Is often

ISPR R e TodICS ERERET Y By GRBgHED ARE H@éﬁw pediindgrom the
Fraffienkis@ith STRANBIASPHIE 20 RDL ipRE 8o ¥bh PEOUGH le@)e@ﬁdegr PEG. In

sequences contalnlng a randontzed segnent of between
QBB FNbodinegts s PRAEMBT Ui F@RRASHies comprising asberapeutically effective

SNRab BN ?)ﬁtn{%f c@ﬁ%ﬁ Tg%%u%ﬁot?&%@ ue‘li& Jé}é% g%h{jtﬁé ﬁroluﬂ consisting

random 3' -fi xed seque

one exa
BorRR 1301, FERIBNG Are ES B Nabo 0N sbmuticualy from the

E%eeﬁgﬂggﬂgﬁﬁg to acﬁlgcgEa nuﬁ?gﬁgé¥ |?R2%4QQEEQIDI«1

Wojrectlt thereof EerovadednplieephatinaBeutfeat C@ntpos\ilt‘.ton &f tROihv@aHn may

cgﬁ@gltgér %glﬁao I !ae?cgutéi'(?a?lg %ce?t%{ﬂtgxé utg? oer: cfé‘ltteérg nllgl%ﬁc;t éé)ggtl ggﬁeap%%kion a

rzhpmnacemmabdompomumafor ukeanalnx—:ttmahma:nt, Psevestittior ameli@dtiod MAlisease

. S 77 des S
iRl Mol ST RS RS R L PR e
gmdmtaa,naamgu ofesm b pE: capabEe IDINGI 61wdiSED K666 l’parttcularly from

hot ocr oss|.i nk o actlvatln a tar
iopaRt rasRtnest 3% bAnARE! e RASNELRR S SBRabYed e ¥
N:. 6695 Bfodidé®4 descri be SELEX(tm based nmethods which
achieve highly efficient partitioning between
[00110gP N UG lagethérdaolmentd kbl o@ﬁgattn@\z’l\brétﬁefnhﬂé b¥arkorafing a
target molecule. U S. Patent No 96, 938" descri bes
drspisdRRIatest bydht eqmpRlerertt mintesN Srovided efcenmaising aﬂmgmt@@g a
hfaRiedtRel
o R o TP TR b amer
CPPIAR$S ¢ MHCIPotisigserucace selsctpd frgaatthe grom@mpls@ameDm 2 and
al so be used to obtain nuclei& acid |ligands that bind
to nore than one site on the target nolecule, and to
obtain nucleic acid ligands that include
non- nucl ei caci d species that bind to specific sites on
the target SELEX(tn) prOV|des nmeans for |solat|ng and

a o
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m xture; (c) partitioning the increased affinity

nucl eic acids fromthe remai nder of the candi date
woroob088888 (d) di ssoci ating the increased affi nPETUS2006/005215

nucleic acids fromthe target; e) contacting the

increased affinity nucleic acids with one or nore

non-target nol ecul es such that nucleic acid |igands

with specific affinity for the non-target nol ecul e(s)

are renoved; and f) anplifying the nucleic acids with

specific af fi nit only to the target nolecule to yield

%QﬂD(N@r é t@ﬁ@dﬂfg e6|6cpaerb¢ldmlyefmm tiaePupspnntios ef §EQ§PéNOZ 61,

% VMD? !ﬁ{]@t 64’1%'8%“, ]ﬁﬁér 6(§1ftfo'ameﬁé/b1?tg qn some

Sp CI I ndi ng e target nol ecule.

euiﬁ@dmdnadaf zelbm/seedt of thsammammhe mlmde@mpﬁsea@ﬂ@mﬁt@‘mgahﬁj

ARt o QUGBS BY BB SERERRE Wbl tfman
[p@ﬂ)?ij‘e nfnesgl%g lélrl]l Exgnts n(hé E? C&%ﬁﬁf%%mg*&&gl &s aa(ﬁhg g§'§ 9Imed1ated

peutTcs an vaccines I's ontcl eot i
dideedierto pb asgbodi |aaﬂ.e eschdnoc tiserays (bafocmdlalahgarcnh@g,rmb@ in

racel. | Iar and. extr Ilu
1§%§%‘lcg§pe€ﬂ‘5’6’ﬁ }“é’ QU X SRGEE aasgse BErot & ?a}%‘g Sfticdmia,
Hedd, atk/Bffetriitel Itﬁgﬂﬁkﬁlﬂt ?e&&hon)Tﬂﬁor&EinEX@hﬁ?or}’midfmdnﬁﬂmu&
engo sses the idepntifjcatia
] Gockes 1o gh AUBTEHR G s FH0S0h deP b
&@aferhilnfleisBBfos aad cfhar @etotdgicat disds@Npdotissid ar@aiﬂdBI
such as inproved in_vivo stability or |

dranaiplogipaldiserssst BYaSeNia Sravis RIS TG UBYS Y n@ﬁnatosus (SLE),

éﬁgézﬂuté/cﬁl%dl@ﬁ‘élsblﬁﬂtl Hie&icaNgbieAlonspREk lahdl toﬂﬁﬁﬁen@ltdﬁeb@s) In some
i bose and/ or phosphat e and/ or base %osn ti.o

@ELoémm Hie {6 AOMGRE T BrEIeE. € 8RO G B ediels figpaseyig be

t%a@d ﬁc@tqde%ﬁfpﬁeﬂ{ehfj&%vﬁ{o% 2888 fafeh BB, diflyh or chrBurkktshces in which
Pat ent . whi ch descri bes” ol i gonucl eoti des

oot lamﬁswbowu em%tthf@égld@/mth@m fuping apd{erdorcagn patepdli fip sgme

Hodalerts th%Q,SS' dok Jﬂﬁbn‘i@‘nt Ffo@:‘ﬂ?@Sa andRPEshioOMe@hted disease to be treated
pyrim di hes, position of purines, U S. Patent No.

5 §a5<6¢d7@®1 Wik g:wm@gastmeﬁ mlocag@nu@ﬂ@oteimg toonB & SHIZSY

E00aB1S TPl BOaM LR ooy BRTEhaMR, |

ie;stgmsdslncsomb ambpmgleomercOMwaem pmlt@thSQ esd/ aodblf-p-agdiated

ysmeil/é P &% e % Sele l\é’dtig n& te}% Scmp%ggs?%n%% of\/bng})o%:?@% ngtrrg relz%tlng to
ChBGrugiesi, myacardha] infyanctdatiog nt I@Mpbraar@lbpilastyt fiygcardial injury
R e b e B TR T M R e
aeiebry, icomplenehagrgein paliacd aalplibitioys remtidp ﬁpﬂimdmtmebws, coronary
hydr ogen bondi n el ect oSt afgbc i.nteracti

t d..
lcGSEP BTl PG RG] oot WA o R S iy hyperacute

EhRpIaMGE B fonaGibebd @aiRplaRSejdctitinOdrd. chidatdi tfangAdt adjection. In
generate ol i gtonucl eot i de popul t i on

1. C
i estbadioapts THLET 6SBSMEHRRAT &5 A Ol TG sffiggase o be
%t ik E(Hﬁ}ﬁlc'amr% EE] 8010 AdRS b ROBS) paddiduic @ﬁb%ﬂl@ﬁtsthe disease
er

ed bases, or conbinations thereof. Such
ooditiehtedisi rayRsaidked iniers relpiins 1o CEBGOIMET Y t ed t o,
2' -position sugar nodifications, 5-position_ pyrimdine
00104 i chx dosiesem gbadmmt the mothg oh the pEnfqcaslidssgdministering the
Qﬂglﬁ{idgﬁﬁa:lj? n c@ﬁlogégﬁ%{ﬁ%u;lggaﬁ aaﬁaﬂ%? Laﬁ@?ﬁﬁﬂ(ﬁé&hﬁ@&qﬁénce selected
Ferh ditkograwnasinkistitgauf k0 8D ARSY 2faing SEQIBSNO: 6 to SEQ NO: 66,

roth ar I ety

RECADRY, Rih bt Yon bt BEOTB AT TR DR @ B sEQ
NOc 54 asSEQED N€D ba,stea plchmt Yot ziodievmalaamhmes olpsan calicaration that is
Modi fications can also include 3" and 5 nodifications
such as capping. [00138] In one enbodi nent,
ol i gonucl eoti des are pr ovided in which the P(O O group
is replaced by P(OS ("thioate"), P(S)S ("dithioate"),
P(O)NR2 (" am date ), P(O)R P(O)(P' COor CH2
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al, Biochem stry 12:5138-5145 (1973). O her
nodi fi cations are known to one of ordinary skill in

W b@omsdsss Such nodi ficati ons may be pre- SELEX(2@H/US2006/005215
process nodifications or postSELEX(tm process
nodi fications (nodification of previously identified
unnodi fied |igands) or may be nade by incorporation
into the SELEX process. [00140] Pre-SELEX process
nodi fi cati ons or those made by incorporation into the

rpc .vi el.d lei.c acid Ligands with bath
TS BB 17 ief il e FiaSe By o5 pefalon i o deme
sinbdditnetty, theeplgrmadettiodl a@arsdr@binbbdityons PRSIAmMEEEXE tdQchieve an
rocess nodific&tlogﬁ nan t9 nucl ei c acid |igands may
PRI PSP eB AP ndbatiy 008, 7S 1 2hout § bmes v/ o fbayf § firgs, and
Wisttdalbtint Ades et of tad diiebdndGs CHEoRHIBHEN PrEIR IR Yo Rher
th ucleic acid ligand. [00141] The SELEX(tm) method
8%@%%8@%@@ ARG TRy SiEer Bedeinigsed iashicsdt Pensentyitiph equivalent
ot thetrof 8Rleagd Lo coBpRHEhERbEFHE In 88k embodiments, the pharmaceutical
non- o] i gonucl eoti de functional units as descri &
tpnaposap of the fgyentipnguiministored tajachiese aPaptamer plasma concentration of
8RB 1RO dboul BENBE t f
conbiﬁing selgbteggﬁgé?%fgggg? i@%%ﬂgéu§ﬁgﬁﬂ9?§ﬁf§ermom
$¢%8¥hi 1 ic or non-inmmunogenic high nol ecul ar wei ght
conpounds in a diagnostic or therapeutic conplex, as
B’@g@“ﬂ i b&#y campjnation;of reytes duptipwand Mes ofddediist®on mdy Se used that
Rat; : Publ.i cati.on. No. . WO
S e o S e Pt PP AP Biol psome
eabasiitaents bp Pofrmacdytierd dompaesitiono$ adshiaisessdantchvendvely. In some
e | effici.ent. applificatiaon, and :
?gplicéﬁggﬁrﬁ%%%gggﬁg§oo 8%&?@%ﬁucF%%??%@?ﬁxgﬁ&m@?fWa
¢antingras infaddre properties of other nolecul es. [00142]
The identification of nucleic acid ligands to small,
KP&Q&] bl B B@p;jld@glb@ﬂimmh?_fgwpm‘)eﬁﬁﬁg %ilﬁildorhaiﬁliadaﬁﬁg
. i des have flexible structures
a%?hﬁ%}&g% ya%extlos%t‘rABflL (Ir}1 Slgr g%ﬁ't B, h““raﬁlyéw °§a§}$i%w [t ChBG
svpdery, pheenetborf aitheinsentian domiprises ddminBgring teipabinacédiomght

hat hindi.ng affinities.my be limted th .
oltba Bl 90 Plrkerd bhd €5t fhisBitih ot o A heyseti gome
qraipidinats dtiowerseionrston én oarSintbiollinteyits@boitde Mbiik YinAGarticular

nycl.ei c_acid |i to snal eptides in_solution was

eéne r?ghr% nF %{ thla aisl?,?g%)_r}gﬁe lpgetnélﬂ{l, tkbgesg?%%@@e_[@_lasmﬁ coIERtration, e.g,.

tpattins thelingbpeaditsi dohiplentahiprotd sl o%hé‘etnﬁgﬂid}‘l this@AOEabd@ments, is
eptide, were

substance P,. an 11 am no acid . )

e gre 1 AiiptEii9n 8 anpHiS v hois Tl pAtiqn o ei espteg ingrtyance o,

sihiletine@isBvikh) of Midr gatfab@iohdsh i

[ 1v nti g?’f alr,e typi cal |, yloselngﬁ({él?fgg&ﬁﬁgg%ﬁ@%@% In still otber

eﬁﬁ’&@’é‘?@% Haearqt nbte Hisertion, Where g aptagfer/ooriu SEL@X(Erings a

SREMREBES lonks MElF SR Hfé%ﬁﬁleﬁﬂaﬁﬁ&%gﬁéa?c&heﬂb%{‘oﬁ n{aﬂ Se bl
I d to determ ne e m

are then optionally mnimze
0Be}RFEE Al Ay TR ermisibelwd dpdendi ng affinity. The
sel ect ed sequences and/or the mnimzed sequences are
[BHOPbndn pyotbgs tappecbeldhbipvension diaghestic methddmre pravideddh ede
ST ' bi ndi n
B o B A A S oo e
chmprifieg S& qeraplemenipeoteis semviraint thercobwitidamgptamer comprising a

I Prex | Suihe
o 0B 2B B B0 R PR e g o
65t 8BRING 66 trheicaltigdiem i brop basisagaoNHQ Ue SAGAt SFIDH NO:

| VQ.cpd) hf 00144] . | der f
of 3 sp0 WRRLEER SR NPEbo.yad dciednttheirissnen o absepee qfes

preferably inexpensive to synthesize, safe and stable
in vivo. WId-type RNA and DMA aptaners are typically
not stable in vivo because of their susceptibility to
degradati on by nucl eases. Resistance to nucl ease
degradation can be greatly increased by the

i ncorporation of nodifying groups at the 2'-position.
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NTPs as substrates under physiol ogical conditions,
thus there are no safety concerns over the recycling
w@R008/08888& nucl eotides into host DNA. The SELBX(T/D$2006/005215
met hod used to generate 2'-nodified aptaners is
described, e.g., in U S. Provisional Patent
Application Serial No. 60/430,761, filed Decenber 3,
2002, U.S. Provisional Patent Application Serial No.
60/ 487,474, filed July 15, 2003, U S. Provisiona
Pat ent Appllcatlon Serial No. 60/517,039, filed
uERisTRRE Prpteipeyayarigntdherenft Jasomasmbpdiments freggmplement protein or
a3 vafbratd, bhi@R8LaMReh R, akPP8re I%ﬁﬁufa’r@huﬁ@ﬁ €Me present
Application Ko. 10/873,856, filed June 21,
emntxpn ptpvidee @m@ﬂam@rcomnosmqm@ve@ae eprmar wnmrsmawucleotlde
L
T R M U P el Ting BRI 0 2 0nd SO R 3| fiig 520
1}§Oeﬁ§efmt use Ry @i vano @Im; vivd dsgagstiarte the rrésgnt lqui'iltiOm, 6n ahfdmer

&Dngj LHS%}%% ntuglg?tl&ég&#]deg% {ectgg glgl(n:cﬂg Extouﬁ Ecg{sgg{;g % SE%%?I%O. 2 and
m &D A Orgicto SEQAY O 60 fatust heth@pippahtidnorf) phemmeakeicaliremposition is

ol i.gonucl eoti de nore stable than the unnodified
@PV%% ucl eotide to enzynatic and cheni cal degradation

@ﬁgﬁﬁl la ngasng he%sg?ct 8@{{1&% elztlog agréap arccl:%t Iﬁfqg}n{ﬁa nucleoltllge sequence
thpt i8 88¥dddniicdl earlyl dne bAthd seuesee selectgl frorﬁl&@no@tcoadlstl,ng of SEQ

SHKERCks 1L 28 000 ST spd TRl RS o Bl

glﬁla?llsﬁéﬂt@ g aptﬁ]m&%oﬁlgnhhg a Guéjétdldglsécﬁﬁh&u&ﬁ éSI\%ﬂ"/e 1dentacal to the
'-fluoro stituted_ and the A and G resi
Wy rogioppf apal 0? i aecgrrt selestrddron the gEquR cOpRisiRe Pl SR

Noen7each Ndard 16 Nesi 833&8 99@SprbEaéE th 4dkhet OhBSEMNER ah @ptamer
2'-Ove substitution, and .the aptaner was

?cénwmgw%e%d%s%eﬁ@e thiis 20% ieniaeal sy pee ofile sgpuences selected
H%Qﬁ@é@gp oz STWRSY I NOBOTS B3R 128EQ M8 N® RBAHRSE Nos 88
of the A and G resi dues of aptaners generated int

toRs-is P@pﬂdﬁééﬁ e@erﬂts’épreqaﬁwélr@epbep PRI IS RE 2 lmelwetlde sequence
a8k B8 S derfik 1 MO MG t&mqﬁ@re%}b%ro@gl%ﬁ ORI R R8s e RORE H8m the

not. Consequently, aptarrers generated using this
gotp oepsistingloft SEQE?]NQISn 7§ tooth and S EQIY 19Q8: 88 to@)is provided. In yet

Erﬁ)%eg gﬁﬁom%@& af a%lainllelr Egmﬁ%‘fjl glc Icle%ﬁdé%aﬁghgé b§4(ﬁé’o%gguous
romsed a5 a resul ncorporating nodifie
mw&etoedes 1de1§1calrt¢> 60 condiguos nnsdpcptpﬂeﬁ owaludedhimtany anewii thhsequences
GFRSIA Gy D3R SR ASRIERSEIL a3, OB 4y o g g o
pm@hdeah i aiimhbr bmb@EmEm( amz)pt:(mdbmpnang/a mﬁcledtlge sequence of 30

ti
%fg}glgﬁ?}??ﬂslﬁ%%%%{dﬁig%gﬁg% rc‘:ﬂxétigbl nsg%lﬁ%oﬁ%e\ee C?llscFed z‘f’n%/rolng %9 the
&Jquericeadetectel groree gfonp cslts&hhg bZSEQID hNO S 65 ecsie8EQ ID NO: 83

St S I Bl G BR Ao G prese i o rothér PRt ep i B bnas

504 8ly T s pRRachoRMH Gonipﬁgmg h as&edtide @MﬁlﬁﬁdeQﬂT 10 contiguous
provi des, _aptaners conpri sing ons of 2'-
puclqotides idepiisalyio 1@ peptigiovs muclasiier }D&Q@F%Wsanwn? ﬂfeth%ﬁeeuemes

&Efé%ted%?n ﬂ%@%up%eﬁsls%g’oflyﬁd) OGRS td 81,80} IEKO: 83 and SEQ ID

di ment dp}r esent invention provi des aptaners

N@{ip B Eﬁégs p@pﬁgip dnp orpderesd embodippenpan gptanger copEpgNg 2 nucleotide

f
o oy ORI o PGl 6 O Bup
avoishieg ofe ABQADINDSE: 75t 81, (HEESIENNO; BY anst SRS P NOW: 8840 98, is
agkgpgrs conprising 5 conmbinations of 2'- OH, 2'-F,
B eoxy, 2'-0Me, 2'-NH 2, and 2'-nethoxyet hyl
nodi fications of the ATP, GIBR1 CTP, TTP, and UTP
nucl eoti des. [00149] 2 nndified aptaners of the
i nvention are created using nodified pol ymerases,
e.g., a nodified T7 polynerase, having a rate of
|ncorporat|on of nDdlfled nucleotldes haV|ng bulky

e e oy o, " N o o ~1 o "



resi due has al so been described. Padilla et ah,
Nucl ei ¢ Aci ds Research, 2002, 30: 138. In both the
wOeRemsddl84A doubl e nutant and H784A singl e mue@NUS2086/005215

pol ynmerases, the change to a snmaller amno acid

resi due such as alanine allows for the incorporation

of bul ki er nucl eoti de substrates, e.g., 2'-0 nethyl
substituted nucl eotides. [00150] Cenerally, it has

been found that under the conditions disclosed herein,

he Y693F sin mut ant can be used for the
foﬂébk 1p o o %810 digpepitspthe ajgmers 9§ ilyis agpesd oNrpEveRtiog slescribed

@Eﬁ’ecﬁﬁéﬁyfajﬁ&@%ﬁw B4R Em L BEdifi&ARdn B&edisERbrh e group
the i ncorporation of all 2'-0Me substituted NIPs
Foneisting: Rf2 ehepiical pubsitugmel@rsugpripRgiiion; Behemigalgubstifyion at a
;[m&a{a& ARESAR% BRERREN b &Rurdh At 4 ﬁgseﬁaemﬁaﬁoﬂﬁé%le@mld

he Y6 F/H784A nmut ant s when used under the conditions
quqg@chsbuson@,e@bﬁdm{eg@ fispodificatipy isfselegigd from the group consisting of:

Y o
ﬁkég‘??ﬁﬂgﬁ ot ngﬁeggbs{d&glﬁéﬁ tcﬁﬁﬁ 5g§ gggfr‘&hblﬁ 8l Y kg?@ mog:cular weight,
mueinemriogdensc cofywundidofjugationoms lipephillveotipeursia aml medification of

gk%ﬁgggg£bmﬁlongucleotldes may be nodified, and al
ontarn the same nodification. All nucleotldes may

@ﬁlmdl H ﬁ%ﬁ!ﬁ:g? Pﬁogﬂgsla{(‘:cg%ﬂhifs agﬂ’egpc%f throgxl/gnug tilé) Qp?elmel modulates
mametl@mn" at%ce)nqﬂenmdprfoteuadm mnammhdrmfnlmqjaﬂmu]adg $referred

ntai ni.n er b i ff qrent t S
S ey AR 2K P T o minf B B ppereot
pkfombll fivoat more freferablyern unoradiviiagsl) In onb Iein%ocﬁhient of this aspect of

P s P b o ey by € g €S

tonl&adt picsein Oleavagal S of transcripts are generated

usi ng any conbi nation of nodifications, including for

mzomtgl eln sroilrﬁmmhbz Fﬂi&&hi:;@g andter a%tlb the &Wgﬁﬁélﬂﬁﬁﬁﬁéﬁﬂﬁﬁaﬂ@aﬁ:eu‘ucal
' - deox L-F, . an ' - nucl eot |

SRR [ihnfeine e BT RHG ToveA s By ipels Cs

Gomplinéht progkifcleSvabeintivoasd atsflt Gredf AddRPhartcshithBy %ﬁn‘%)table

aptaner,s selected therefromare referred to as "r

FOEHPEALUCTA transcription nmixture containing deoxy A

ﬁﬁf‘ﬁ; Pd 2'-0%? U and is referred to as a "dRmY"

Hr eniomresptoatiEeats uphapparguiioals nnostics FEMPEYRE % ed
&&a@@tlcﬁ@‘éﬁecﬂ@t aﬁhﬁﬂ@ﬁﬁof afh afatraﬁh@ls&ﬁﬂp‘i’fsin@@ it RbteQequence 80%
contalnln 2' -OH Gis referred

idgntical tg, pr?@ﬂt#y %‘deew@abtﬁ@ n&ﬁlﬁ%‘?@rs%ql@é?ee?@{eé@d fiomy the gioHP

&nSistif SIIEEHD ROBS75 o @THE@PD AITH 33 ané\SEquS Q%tS'tQ 98 or a salt

m xture alternately containing 2'-

thprgotis powiled Ingomp gmpdiments a: al@ap@ltw@fcerrwe@wbcoa@namg a

th@tlaf)ﬁﬁleﬁfy' é'fﬁcm@%ﬁl%ﬁt ofdfl qgﬁﬁ%@éﬁlﬁlsﬁi a%‘ﬁ&]@&l&e%giu%ﬁc{e%@%

arereferred to as "alternatin m xt u

ltdmawslctm pefershlyrAO%e derticelonitle umqug reiorDifs rmoleulde@eq@mb selected
Ic

: erfler r%(gu 11519&%%53?%055 .18 82 Sgln(gﬁﬂl% 89 taflcggéQ i) NOS: 88

@QB@@ t et thwepif prwidad.dn Délkeernlmﬂlmﬁltsaa phaﬂmt@sﬂﬁéal composmon

tp%ggltrg &the/i\zﬂatg{lgcaﬁ gg thg ?1@?118 trog oy z?rlgtsr%gvmg %0 or I}/E contiguous
ickbtides idamelcad pd 40700 Sr B(Bﬂu&(tdoﬁdiest ﬁe;feefﬁdDWt@ﬁ Audl&tias k@ence

eBrB e sroob R ! SHABENC, b ol R 1PV 0

NOS 88 18 98 G{Frohided. ThélpkarRctuie BeRPcitRAlE He@tlchiG AhY QRprise
are referrﬁd to as "dGH' aptaners. A transcription

RIRFHREULHY ﬁ?CﬁP‘ﬁ@e augsy ot Ailugghdn shis papectef the aysation 3 s
referred to as a "dAnB" m xture and aptaners sel ected
therefromare referred to as22dAnB" aptaners, and a
transcription m xture containing all 2'-OH nucl eotides
is referred to as a "rN' m xture and aptaners sel ected
therefromare referred to as "rN' or "rRrY'" aptaners.
A "nRn¥" aptamer is one containing all 2'-0Me
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been incorporated by pre-SELEX(tm process
nodi fi cation can be further nodified by post-
WOHOENEEsRY process nodification (i.e., a post-BE/EX06)05215
process nodification after a pre- SELEX(tm
nodi fication). Pre-SELEX(tm process nodifications
yield nodified nucleic acid ligands with specificity
for the SELEX(tn) target and al so inproved in vivo
stabrlrty Post - SELEX(tn) process nodifications,
e., nodification (e.qg., truncation, deletion,
el@setqetﬂaﬁai BTIROSILIRH éf er@ﬁ%ﬁ for el i e tigaiment Prevenion f amejforation

H BUhQUS bo, Wighd ink lpﬁ%nlab&rﬁ@éi%oﬁﬁéfsht% JBHplieRkh d6@mer having a
I ncor porated by prée-SELEX(tm process nodificati

Beieordsspquence selediqsk frgre theigppip sorpding o6fSEI/NES: 3 t03 SEQID
§b’ b‘?fl 1!ot83'f %‘E? E]glNO a@\ﬁﬁﬁ %Eb}%ﬁﬁé@ gl JQ%S BP§ sdif tﬁ&‘s&g In ‘gns aspect,

capacl ty 0 nuol el Cc acCl [ gan avi ng nucl eot |
dmapdanpro hatiegla byclentide SEUENGE selfctet e g group consisting of: SEQ ID

ﬁggl ; ltocég"S!E% IQ%% tr():ag(r-i: S%? gl? glt(f g@gg{l] glliﬁrllgﬁ\é()% tI) 13 gor use in

tlwh lprﬁlpalattqirod)ﬁﬁﬂﬂlame&twamoﬁholm grdvidedd INFiRsaspdee the invention
]gr%\e/rftd%srar @gg%ﬁ_ceéﬁlcra{ ?dcigpos ion f:om}gf%i’g':a/t 1%4ér/i[\1élgagij egFect%ta?nount of an

qadrhdrGhat aﬂlhb(tsmasmpldi’r&tm ﬁxhtrrmetavagehh ghvo ook edlptheeoffand a
r*%wea%«temwﬁ“ %%#@hta Greprier Bt BEsERasEa for this
(BB ol SroaBBR Bt RBER PRErrLRRp P PR CbD-medined

disdasd foitensatdil Sclcois edhérpicdisbased W&Hlaﬂnlfdwﬁl&t stivke,

ors have heen deter ned to ortant for the
F‘%EH&‘EPP 1S TBIR; etcutﬁrt TEBHORY (ﬁsﬁaﬁegg HHE Jisease, septicemia,
¢hiosk laegetdyfredcatenrankQint @fevliBh) chrbfi hf AR%atdr) ahd16r Min@lndS
of nodlfled tﬁansorlpt are observed when a | eader

Wedipled diseases @Heray-pethmpadeyinted prts, andiheg gheynpaialegical

SEAHANG81Ble stRBsR ang BhePleutdsidaNAisdds@) psoiibfb bl other
tenpl ate, such that at |east about the first 6
deawpiglpgisabyiseepss, MEasthepiamravis SSERs prusergthgmptopis(FHds .

§ 00RO A0 IahRREGG gloﬁ@ﬁﬂ&fepl‘trﬁls%gg it RGhal dlseases) In some
transcripts incorporating nodified nucleotides is th

prloslements, dhe Cotraiemant PoiFinC52ander GPF) nedigied dispeses t@rbe
ﬁé},@ed_qﬁclgd g‘g) nﬁe% &\}\# n&@&%ﬁf&d v&ﬁﬁh 1§6r o‘?ﬂg@rﬁﬁm c%s in which
Initiration, durlng an NTP 1s a

Hydt S pystsedm@r ofd/ Q;tthm(leh syathstip bingabd/oi fomlerdmgtﬁaaio 41 sraje

efgs, ?fq%ﬂéﬁ%é) %ﬁégg gro%gglasaen?é o% Eﬁg ﬁgﬁeﬁﬁ%ﬁ%@é{se to be treated
B Isdncga.t fr@n theogaroumg)nmmrmf myacsdial lpiurrx)relqmrlg @4 B Glraygenl

?%gocaﬁc{j ;(1:1 mJ]Eng relo{1 to%a{loo ﬁnglopﬁlgé% rsup %1?/0(511 %_f%%ﬁgﬁg%t:?t

ﬁdeﬂmmrhneﬁmmpmbmnwnmxmﬂcmnmmnﬁmpﬂmm@(Hﬁaﬁ&bﬁ@ﬁaohwdmwd

Eritrde B Pl Sliss St e e 5 e ot BB o ey Kating to

CABGSdﬁfge@t, nB0cadhEihfry feftial mabmmrhgmm@, fnlsrecatcﬁ@tu@aﬁy

scrimnati on between 2'-0M t he
eie&e&go lartelzommepére%v@tenzme@t%@ewﬁm rtlﬁt@g o CABG
SuRERy, Remplelent }ﬁf)teﬁrﬂté&dt&%olrﬁbh&h%ngreiﬁwg t@e@euteﬁ‘@@d&&onary
Another I mportant factor in the incorporation of
ipter (o (iRFERYRa erortulelplel@moet@blnrl% Gote HARPlanpleisctian, hyreracute
Heﬁﬁplglflt QQ&I&%MSQ&%‘@%&EQ&?@ Eé‘ﬂf&h a:f‘lq g@ﬂﬁ%ﬁﬁﬁaﬂt ??]éotﬁgn In some

transcription mxture erent conbi nations o
gomdénentsihe 64 sovblemgimestcinmSe ihdipi QB -ardedisted disraseto be treated
chl ori de have been found to affect yields of 2'-0Me
transcripts, the optinmum concentration of the
magnesi um and manganese chl opgde bei ng dependent on

the concentration in the transcription reaction

m xture of NTPs which conpl ex divalent nmetal ions. To
obtain the greatest yields of maximally 2' substituted

cme transcrrpts (|. - aII A C and U and about 9096

. o o s Y 4 .




[ 00159] For maxi mum i ncorporation of 2'-0Me ATP
(100%, UTP (100%, CTP(100% and GIP (~90%
W@ 2006088388 ) into transcripts the foll ow ng conPCT/U82986/005215
are preferred: HEPES buffer 200 mM DTT 40 mM
spermdine 2 mM PEG 8000 10% (w v), Triton X- 100
0.01% (Wv), Mg 2 5 mM (6.5 nM where the
concentration of each 2'-Ov NTPis 1.0 M, M2 1.5
nv (2.0 mM where the concentration of each 2'-Ove NTP

i S 1. 0, each 500 nmor e, pref er abl
St Mo e e DA S5 e PR 0B e ooss o e
YGBAIRS My8ehAlial il PatiygRr@sBGLhrgeRi t S/ M, inorganic
pyrophosphatase 5 units/m, and an all-purine | eader

Bétle nch sofneaimbbéiasits Sthe tﬂéﬂﬁﬂbf he $nvle R indeddd %@ﬂmlsterlng the
of the.Y639F/ H784A nmutant T7 RNA

B a@L et ling SR Ahsainer o Bilphs qesnce selcted

speciddrag dasieing)or] SEQaDINGS s 41 fk@%m N@ft% &1} ﬁEgﬁE’ID NO:
|

EERHEFT5 SobnEERRE et wae e rtoncsmmsementraon

@bt 5, to @Bt U0 kilne®that AhOEHAbEerBYS O B&%ﬁ
defi ned as the ar?our%t of enzg/erlre t hat Fk?érﬁigoéérlg Ilésﬁm%

SPftodimgnts, 116 Phamaee Gl HBfmSS pivercsitivas arprdruinisteatd tp chiew® an
egmn 1a9r;;d c&@%@%n By lsns?aﬂtm'a%%re 8L hon a%?t%"ﬁlﬁes and

P, UTP and r'anscri
k3 @Wtr?gtlle%sﬁbﬁtpf 6W§n@ng@n@mé35eqowwnehﬂaﬁa@ummeen ofteH

00 100/
é'lﬂri‘éotdg?]- -ﬁggfﬁieo gl%‘%@él?%vﬁﬁ%hQS %}B%’c m%%‘&evbe a qop g?,%dnt eﬁglvalent
te it ethe endogenous cappltmait pEvEN.NIFRoins eﬁledll’d\i)lts th@lﬂla&niceﬁtlcal

t f
J&Mp()ﬁﬁ& nﬁﬂlé"%@&%\é QW & Iﬁ)rag é%naﬁ?ﬂptaﬁ%% Blaﬂp%(fo&cgmayon of
a@o(lj: ﬁ'pml,, abokt 470, abreBY EM[Zbd?NA nRO lay o aseV Ldboliti {81 drof about

JogQhpani c pyrophosphatase 5 units/m, and an
aII-purlne | eader sequence of at | east 8 nucl eoti des

P Qoo O A R BB Bl Elbisherhpus be used hat
if giffigwit tgachened ilteiapamenplasd efnesdt@donsHEREInmfif e 208

0,
o e A S o S 3B i oo pome
etﬂbedmmnts,ethé pladrinadeutifal eaaposgion WRInNHEleted ad a BoliMind/dYRE
c o s‘% nM where the concentration of each 2'-Q0Owe
Rﬁif-‘p S hv), 2" -ome I\ITP(each) 500mM ( nor e

Y639F/ H/84A T7 RNA
BEAS re t8 heseg FDRgmBIs Fhiints P By RGRUG RS tsing
cumphtsltmﬂls, relard tAOABIG suptery, @@ltlhﬁaﬂiffn SQAHANEBryAE 1Y to CABG
cI eg es |.ong 00162 lgor maxi mim

SRS DR PRIRE G (e TGOSy RTotEHE (B P EepticaDNG
cbihPositivgh pﬁlﬁﬂo(su%%f?‘anh coRiRidel ARSGEELBLS al 18K ﬁ@h&tﬁ%%ﬂ?&

glltlons are preferred: HEPES buffer 200 263
H’%P D5 AR qpe4Sh ?H\W Oy &P e predimentapbopER lwwhn@mmcular

e{n%dﬁ}nent-@f 'tﬁ1§’%gé%t ot é%‘gﬁﬂoﬁ’z {h\g’/d\é%/llred W%ﬁa% %%!{NA

t%rlea 1@@@0&910% pqrgplﬁment iPrdeig aericentpion phospereatbagmedts, is
ablded '{)%dmfﬁﬁga% Hah R iy dI%g]]l & E(?lgg{o hé %ntc’co E%Erﬁag«?dalp g}z]ance of,

8 nucleotides | ong rraX| min
sm(l)t@%)u@f with opafker Ai]fﬁveltd'ﬁﬁ’uﬁmmbrﬁlﬂa lawet dse ¢f apfhRer. In still other

ol of BT PorSat ier b P SR e e

sffipitvhtlyRBG: Bﬂ)ﬂffe,]Iﬁé/a}(tmh&r)phaﬂi{aghmg%)béo%}?_gs1%01%%% Kééﬂdgﬁlmered
eac
01'1\% Of%%lce %éﬂaﬁ'lfnqﬁmo%]?‘ﬂyﬁe@ége 15 units/nl, inorganic

pyrophosphatase 5 units/m, and an all-purine | eader
sequence of at |east 8 nucl @8t i des | ong. [00164] For
maxi mum i ncor poration ( 100% of deoxy ATP and 2'-0Me
UTP, GIP and CTP ("dAmB") into transcripts the
followi ng conditions are preferred: HEPES buffer 200
m\/l DTT 40 mV sperm d| ne 2 MM PEG 8000 10%(W/v)

AN\l N NN
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rounds approxi mately 50 nM a 1/10 dilution of an

optim zed PCR reaction, using conditions described
wheeesssss s used). The preferred DNA transcri pp@€DOS2006/005215

tenpl ates are descri bed bel ow (where ARC254 and ARC256

transcri be under all 2'-0Me conditions andARC255

transcri bes under rRnY conditions). ARC254 (SEQ | D NO

99): 5' - CATCGATGCTAGTCGTAACGATCCNNNNNA

NNl Sp STNNNNCGAGAACGT TCTCTCCTCTCCCTATAGTGAGTCGTATTA- S

ARC255 (SEQ IDNO 100): 5'-c _ . .

[@ONEOAT CCEEART erbrRoeuay/Rirrngstiyrpethod is provided, the method comprising

cﬁ%&@%@%ﬁ%&%@ 6r-5't|éﬁi &% a variant

theDATOOA FOGAT OEATOGASAGEENNNININIINIINCS §510 R IKIRRINRREIQUP
NNNNNNN@T}.%@QE% CTCTGGT : iy
PBOTEE | Uarer ¢ Etc?—anscf'lg% ion con |t|§g§scﬁ§c§6§\'h8§toggand

deteetigthe brevaand orobsercheof €5 ansempttiporiein ene virgnt thpikelyfresome

SRR RS IPELTF SO AT ot o
thérb pHOSPRRY REndnCTRE preddrd i¥/entidd providésne aprinphasyvaities having

UTP). The ppdified o]igonucl eot]des oduced usi.ng .
SPrRBiahig BSOS AR S PG e E e R S RE et fEQ D
190815 t5 8 1 SVHIS BN 8% hiyd St 113 N3 88 de IR 0, as 2h 10kktro or in vivo

uanosine, 2'-OH cytidine, and 2'-OH uridine. In a

#8PEIr ed enbodi nent of rN transcription, the
resul ting nodified oligonucl eotides co

[QRF9E n cla e pRbAtimERs, ag@%eb?mwr}smgdléﬁg{g%)l%ga s%quence consisting

AGHSB] d0ERcRbRIeZeqicht ARRRE ifldeh tha broup a&isisBAYe BE@II NO: 68
guanosi ne nucl eotides are 2'-0OH guanosi.ne, at |le

St
BOGY 6% rrayided: Ja somefanbodipeat PR SOBPIIERE %waqﬂtlaeé?equence
Rdsils de %?ﬁ&le&@%@&{ueﬁﬂel selbibd DR tRIEb@PEdndiREnead S EL HIKO: 68

uridine. In a nore preferred enbodi ment of rN

and A depiopidpd i sompreerrhed mants Ry thib arpested th nvaHeR: espiagss may
f : ' tion conprise a sequence where at
elg'gﬁQaS%f%?mglrii&g?énosi ne nucl eotides are 2'-CH

adenosi ne, at |east 90% of all guanosi ne nucl eoti des

are 2' - OH guand2FHdLEDPESCRIZHON GFTHE IMVENTIQN i di ne

nucl eotides are 2'-CH cytidine, and at |east 90% of

@bi219r | Bhd\@tdild oF 69 dra@se atBodimerthoLihé tiveiionlare @t fopthtin the
preferred enbodi nent of rN transcriptiaon, .t i fied

ed e ) ti he no
BrIgRAYBIRSEIT B Relow-nalthiugh apy nﬁemg%ﬂﬁdd?ﬁt?ﬂ?ﬁipﬁl‘flﬂ% %
SRALRDES 1S 18 cARNMeRin Sn beMOTIAThI SHadtid bERIGRS tiRfResent
2" - OH adenosi ne, 100% of all guanosi ne nucl&e}gt i des ar

ventienghapsteraeé methodognsimatenaleare el descrbed dghsrdeatugs egiect&
d L g 1 @1{{@ 100% Ak frbiitEd M8 rﬂiﬂi%{ et thél§cification,
é}dea%ﬁégﬁlé gfrt?%lll%e. 80167] glISL?raildélr r Rmy tr%nscrili pti oﬁﬁ3 .
tho sidigulpofosnoflsa iheugs the plural iplpesribe enmtext plearty diFfales PtReVES-
L ' ' cield QRbderein have tt
plﬁll%%%dgg g%‘{ﬂtféé%g* af’f%E_’@éllj; gﬁ%g i%%lglgﬁciqp osphat é%l? aZYe- ﬁ\_/?me )
il sseotunioplyomptrstoed by emecbf2rdigavie skillfinliha ert to which this invention
ri pho ates. . The. i fi [ . eqti pr oduced
oy BB e DLl e e AL AR bRE D O
i nvention conprise substantially all 2'-0OH adenosi ne,
2' - OH guanosi ne, 2'-0Me cytidine and 2'- Owe uridine.

M@?ﬁ@@tﬁd% enbodi nent, the resulting nodified

s conprise a sequence where at | east
%.af all. ' I [ . 2 o

N iR e e S N S

israRiio Byolation e dsdan &89 BfpoattiatBriaiinget” i RALESE M tegenerally
are 2'-QMe cytidi at | east 80%.of ,all .uridine
fratcbpiee 4 PR P R ml A R p €} e lfn o

enbodi nent, the resulting nodisfi ed oligonucl eoti des
conpri se a sequence where at | east 90% of all

adenosi ne nucl eotides are 2'-OH adenosi ne, at | east
90% of all guanosi ne nucl eoti des are 2'-CH guanosi ne,
at | east 90% of all cytidine nucleotides are 2'-0M

oy ~N\Nn7s7 1 .




The nodified oligonucl eotides produced using the dRmY
transcription conditions of the present invention

W@ o0vp8sses subst antially all 2'-deoxy adenosi nePCT/US2006/005215
2' -deoxy guanosi ne, 2'-Orethyl cytidine, and
2'-Onethyl uridine. In a preferred enbodi nent, the
resulting nodified oligonucl eotides of the present
i nvention conprise a sequence where at |east 80% of
al | adenosine nucl eotides are 2'-deoxy adenosine, at
| east 80% of all osi ne_nucl eoti des are 2'-deox
Birdsin agidhaolegyle; 85@ ﬁlg opesficpipdiag o @eRemplgriieepd &éiescrlbed in,

é’tggeU2s p@eﬁﬁpbuéausﬂgérdm %7/@%2@%1&@?{% 118Q%(9(9ﬁ10ﬁ|abandoned U.S.
ri di ne nucleotid thyl uridine., In a nor

BiteNer i, DsodseRucekrisid bgamets. r?@d MosiRer Qig. 5,270,163 (see also
Ao 9 %9‘@1'3?91{‘(&@@ SNQJIelE ﬁ%ldﬁﬁ L?aia{ ggLEQmM SRIPEISRcRIC acid
sequence where at | east 90/60 ‘a enosi ne

hepedeiot  caelsandareetis 2 geasifie lipdedhol&i gieen tangel eoappwigorgsaiécule. The

Lo 04k G B 501 BAOTRS  By o

oy tfordiingy vaaisty dﬁWbﬁmsltthr%%rwhsmhdl snnuqudamdrsuﬁicwm ¢hdm$cal
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B SR e A B P PR g Pl P merifs Vv
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E]“? SﬁLFg{Cy%J/eohg% asaa sta tllcb]&%l%l? ugq%eqmﬂix% Ioagooef of single stranded
Glu@ineﬂéatﬁﬂeSccﬂmmls&g-rﬁdmﬁdw kequendds.NEhe JHYOAGHotiirdan be modified

?%ﬁ#@ﬁﬁ%%gaﬁwg @%Hﬁ@é Ciq 9 e:ﬁig(lgﬁp% the pool comprises

CEOYP Fand &8 oZparﬁ]rﬂ}gHﬂIde)l[g@nﬁd’lé@M% B atiRs exadipiddMae pool comprlses
éldlne trbp ﬂ%)hﬂtes -Ove uri dine trlphos hat e
Shdors or By FRRSET RiEo Y SASTRARENAE aF RSt RS RPLHI/or conserved

qugRB UchRRttdiBSit AUGEEe IS hct. B dt@i@xatrﬁﬁébs%b%ﬂ Bthprises
m xtures of the present invention conpr

“hpen ahmraffllyya%dovn dizopyslepliderronimingat J‘i?ﬁﬁ)é)né Jixpdandéor conserved
ZequétlB athtd HiaR®or RREAd %lﬂc‘ﬂ M?ay%@ ?9&! d."& udnide Qla%dq;yeﬂlrtﬁéjmolecules
embodi ment, the resulting frodi ol |gonucleot|
eichp ?h&@@lﬂée@@q Redlc Egh spaaerpes pig sequeB@yseth a3 Fmvbndlzatlon sites for
n t

Bl ades SR UERIPL gt
msirictersiteg Qyhehopalymagicisginsaces orleest icdied oapelyzf tra@Mecatalytlc

f
408 ool shengt oRRRLO e A9R00SL S USROS
¢lheing eglidrtsequynenglpf dnedigohicirotidedicuteresie opemprd ssqueaces are

0 uanQs
SEBEAE BURLEuLrd RS 2R pl e AURIEN0Ry by p e
aptarets thet nod toetbt salesagete 2' - OMe cytldlne at |l east 90%
of all wuridine nucleotides are 2'-0Me uridine, and at
lﬂétwﬂ 9(17% adigoahdlectidesdshenmohprefeedly Heladas en2omBdbsequence

RN e T T —

gmumwldwwt& s’tﬁﬁ%@olglfol f6d>dta1@ HAGDS ijalﬁ& 3 ntéﬁhﬁ@ltsiegi?‘ﬁce%rvﬂlich flank
' - uanosi ,..100% o cytidi ne nuc| eotides are
3 mfmié‘gﬁ‘fﬁtoﬂld’nf ﬁ@ s0gpngrucpidesy The feademier ieaeéesgﬁ% be

}%odLQME i e of e iR heRtidal SHBRES hEsiRUCleN H8S
are -OMe adenosine, [00170] Under r/nGrH

&ap%m%laf f«‘l%‘(qdéﬁlhéérﬁwkmﬁ@soﬁequﬁ@ewﬁ’éwwn testsleicosidscprpalso be
fafrBNREd bihéed ﬁﬁﬁh‘c géhems %Efafeeorgqm?g 18 SSedionfMpii feation
adenosi ne tri phospha -OMe cytidine triphosphat
eratiie guanosi ne trlphosphate 2'-0Me uridine

tri phosphate and 2' - OH guanogsne tri phosphate. The
resul ting nodified oligonucl eotides produced using the
r/mGrH transcription mxtures of the present invention
conpri se substantially all 2'-O0Me adenosine, 2'-0Me
cytidine, 2'-0Me guanosine and 2 ONE urldlne
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where 100% of all adenosi ne nucl eotides are 2'-0Me
adenosi ne, 100% of all cytidi ne nucleotides are 2'-0M
W@ 2i064188868 90% of al | guanosi ne nucl eoti des arBCRUSDMZ005215
guanosi ne, and 100% of all uridine nucleotides are
2' -Owve undi ne, and no nore than about 10% of all
guanosi ne nucl eotides are 2'-0OH guanosine. [00171]
Under fGrH transcription conditions of the present
i nvention, the transcription reaction mxture
n‘gqlses 2' - Ove adenosi ne triphosphates, 2'-0M
Ine The raﬁﬁ% SEECES, pogion/heejigpicretide qap e bt lewgth and
8t ofnprife AHANOSHINRS Eﬁd/(ﬂhﬁéﬂj?l@tn%leo{m% AR in€de modlﬁed or non-

ol i gonucl eoti des produced using the fGyH transcription

et nuckegdesfor ppdeqiide sealessi e ks GhS Ratapt Nee5,958,691; U.S. Patent
a [
SHDSR AN LLY okt No, SOMB.GHE SRS NG, 5 eI LS Pl
2ab a6 S, Paténs Noes,aV2,63pgamioRi T Pdmilcaﬂlmgwmﬁﬂ/@@ﬁﬁ dRandom
t % af _al.l
812%&’%&31&%6(1%% ?j Eﬁanlé%?ﬁgees\gég rfr%m%zho%ﬁ}eﬁles&e i (1)nskle% 1e1uclec*t1dFs usu'{g solid
Bt olﬁgoamclecmdle dymhesrsuedmmltwsmal latoenZh {HaMet. Beé,d gErodhler ef al.,

G ApRAS s AOh SRR 0SRL 7 Rssr v

Randoaodli gdﬁﬁcl@d‘tlﬁeS?caﬂ llsg ba El}@ﬁheﬁﬁed lhsl’hg’ﬂso[tﬂifoﬁ pﬁafse etlfoddsuch as

ggbﬁgg?lyg resjs g@g’gg{]e lé’!,ﬁtq%p %’Ogtg /f é@pl g\@yf%qnsuépg%t 977% and Hirose

adgnusi Dat. rusciz;agtme)s maﬂswlﬁlw&s@@%@sum,auaﬁnalt@mA
90% of al.l un | eotides are -OMe uri di ne,

Pkieos supBalee ) Ko el Soiepdles 2 areber shigient for most

SYLEXT™&, é)eﬁﬂﬁgnt@t Sﬁfﬁ&%ﬁtl}glgpéb SdgicHs |0f SHAaBASEdience in the sequence
nucl eot i guan03|ne In a nost preferred

are
gerteadngreases the Héelﬂi@%thﬁ 5360 mdicrizetmeler e isdikelyde repessent a unique
Rckse a sequence where 100% of all adenosine

nucl eoti des are 2'-0Me adenosi ne, 100% of all wuridine
(006260t THE Sianding hgrar}%\i%h'géﬁlﬁleeﬁdes %Qd@%\a% né’i‘étlzd W&dt&haﬁ@d chemical
nucl eoti des are 2'- cyti di ne, 00% of

ydissis pha DN Fﬁé’@tqsﬁéﬁs Trsynthesize r@@f@ﬁuaqdwequep@@,llm}ures of all four
Mnalekid B dde 8 BEGEH RdIQIR IS ¥l %Qiuﬂfig h@%ﬁﬁﬁ%ﬁ%&cess allowing

i nvention, the transcri t|on reacti on m xt

oo mdp@egcomorﬁ@éi)@;ﬁ nwd@m@gq s Statédabose hmeressmiRdingdvh random
S hAIORIE ARASRDBL Sy %ggggﬁ RHAROMNS oL, I PR ERes
vihilgonliginuoledttiss cm@@w@e‘dstrmhrﬁgomheradm ot paatied lyrragstoinon

] e IS .
e e PSS el LSRRG el
diffedhvemglaaraties ateachanidit®hs®pe uri dine. In a preferred
enbodi nent, the resulting nodified oligonucl eotides
[{l@m] i sélha skepgdiveay whaigenafeotidesshayB@%ithér RINA or DNA. In those
%e}n %{E’ Ivv 1%6” i 19 1trgt1§ysis % utzsedd%secﬁe %‘c%r%gge P%ngytﬁ?z{ugaggrtlerated
ot trdlﬁa$1ﬁ11§@%\1®f hlﬁhﬂy Q) Walesing &7 RNA poitindase @rodfiedOIVERNA

anosi ne, 8 f.all |d|ne nucl eoti des
SRS RseRthd Gittefh trEia SR8 sy i st S fpest inder
tdaditiofSfakbriablg fordaidingeshdalib gamls%?IW19@§er&mp bf SifidiAe,
sequence wher | east 90% of all adenosine

PRICHEAE %]é&ll@f@cazwnd@w he s gengid selggtinsglemenyogchieve virtually
Ayl desivddl td}Rn RE6InERE Iaﬁg’?f' @ﬁ@se?eoﬁ@iwg M‘(ME bﬁbﬂﬁall}ﬁgta}tﬁg%‘cb a

90% of all guanosi ne eoti des are - guanosi
lawamafmm@a@g thgpopdar g ool ofliriclticrasidaurbe SBLE&esmaﬂled PrcluGpesteps

I
TP o (12 SR BIFLE S (GRS E R o BP i)
n@@iﬁﬁmﬂﬂ@eméow@qweh@@cm diom there %ldﬁlc atids atizh bgvert®und specifically
nucl eoti des are 2'-deoxy adengsi ne, 100% of all

cytidine nucleotides are 2'-0Me cytidine, 100% of all
guanosi ne nucl eotides are 2'-0Me guanosi ne, and 100%

of all wuridine nucleotides are 2'-0Me uridine. [00173]

In each case, the transcrlptlon products can then be
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condi tions include: [00175] The HEPES buffer
concentration can range fromO to 1M The present

WO pwenssses al so contenpl ates the use of ot her BCf/i8200610P5215
agents having a pKa between 5 and 10 including, for
exanpl e, Tris(hydroxynethyl)am nonmet hane. [ 00176] The
DTT concentration can range fromO to 400 niM The
nmet hods of the present invention also provide for the
use of other reducing agents including, for exanple,
toRaiganhsleduaNE@) dis§ddlidg the hicleis REAMPEREMPRAED(d) amplifying the
%gginiq? concentration can range fromO to 20 _nV i
Pestricrasidsfisoprted Bepdhetilaamadirashoqmpleres igdcld pdigrr-gusiched
PRt OMeleic ddids; Bt @PRstefing M6 sBpLTOM il YA OLibRRY, 3lsSRiating

provide for the use of other hydrophilic polyner i
pslanipbifying thrieh e BidpY eyclesehdesitpdioopeld Aiehiyepeftic bied affinity

RAdNEE adiPli Ydbidddl RO MERESe. [HARIE HstafB& Wiekd RRA%HEMrs are
concentration can range fromO to 0.1% (wv). The -
bringstpstedsthe RELEXES mathofl Ayt ¢amrisessbe el resirsettragscribing

. . . . | ; . . .
i S0 B Ot A B A ok SO el amifcation in
glen @h;gad(i9). trahgeib8 @] thertraplifip@inacleio ncidn fromtsiep i{d)d=mfore sasgeing the
éo 0.5 MMto 50 MM The MhC 2 concentration can

ange from0.15 mMMto 15 mM Both Myd 2 and Mhd 2 nust
os R . i .

RBLR" Wlin o Mokl il 6l 0BG 1ok B hhple sequences
aploiuctBres,ahére isof wilg @n2e MGh@ing pifiefties filvlaygivet rggataii mclew acid

S b, SO Ao B
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hi84)id hbaurp it gaeratedngeichddatn dEthighér@igithga ffidifiecandidates.

hods of .t resent invention can he practjced .
BROHRT rRac SRR O et e 0 G Moo e suting
flvddic ANCANPEE & RedtdsthinigdonPedee of bithesne drd fafldbdueRids. These can
t he net hads of thﬁgﬁg.sent I nvention provide for the

058 Porigredyseguigeed ividyalhgetiecsior hmging atfpify a3 pyiplipgys or
ﬁ@gﬁ&gon condi tion including, for exanple, EDTA EGTA,
and DTT. [00185] The sel ected aptaners having the

0gB st Cadibd dtisbrctnding BRGlifidaGoRhl dpeste@inil @RI RIS

.biological assays as described in the exanples
%fipeawl- dpdhesipst geregal cprsy sefsstion/aaplifisptiany s gentigged until no significant
596N hleaNa biﬂ’éﬁﬁ/%:étz@ﬁ‘gtﬁ e chrev&IUMMERIRON o PROERIA TR method is
i nvol ved in pathogenesis. Aptamers w th Bi nding
ixpicrih uspd taxsamplepirereshnately 49 e difforest Bicleicarid erpeigghut may be used
?%Irf ta{ﬁﬁfg g?r%anitdﬁste% nance of Efgr%%ﬁ?ﬂ@l@iic{l @ﬁ;@&tﬁgﬁ %E)e%g t llng:?él(?%md
epiame nlecylya prei sblgeted ing Yioskdayele piisedire.iln onesendmsliment| e
J i.nhi. bit . : e for .

R OAEPR A B i e ol SRR LIRS R B SR Bhur thronghout
the vaplliogsing pivicbist or s of conpl enent protein C5 because it
is a conponent of both the classical and alternative
Pa130hay b ak eodnpimenertSEAEN™Y ah¢ srtectias padess is(sMefficsenaatdsolating

g’f{gl%eloli,ua eﬁéa%@%?%%%%gﬁbﬁtﬁ)ﬂelgﬁwﬁgs:t gtlt%nlgléété ﬁ%rsaécgtﬁ? ‘é’i@e’c, that only one cycle
@ﬁlﬁhbtﬁm&lﬁlﬂ amglifitaidn datqaed c auded eﬁ’jbicﬁlit sdi@sttiopalah ‘g&}tlr, for
Sone. conpl enment system proteins,. such .as g .and .C3, )
RIS SR R e DD PGPS OB TRIER 4 POHE. Ao igesociat
m croorgani sns and in the clearance of inmmune

conmponent s and damaged tissue; however, C5 is

relatively uninportant for these functions. Thus, C5
function can be-inhibited for short or |ong periods of
time without conprom sing the protective role of the

conpl ement system [00187] A therapeutic C5 inhibitor

is al so desirable because inhibiting cleavage of C5
prevents the generation of two potentially damagi ng
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associ ated with human di sease, and their role in
di sease states has been confirned in ani mal nodel s.
w@z@ei0ssssequi red for conpl enent and neutrophi | PCT/US2006/005215
dependent |ung vascular injury (Ward (1997) J. Lab.
Ain. Med. 129:400; Mulligan et al, (1998) J . din.
I nvest. 98:503), and is associated with neutrophil and
pl atel et activation in shock and in buminjury (Schmd
et al, (1997) Shock 8:1 19). The MAC nedi ates nuscle
n i.n acute autoi mmune nyasthenia gravis
ﬁl Ehond, pya eiRy opareigsin sych 3 maiies that e golpwy 4y sufficiently

YBII6R]s6%kA A ahdisbASS bt tﬁ@B@fle’:s@{&”ﬁﬁ%&\ﬂélé‘a&& h%lnd
(1995) Transplantation 59: 797; Brauer et al, (1 953
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&gﬁggt)on%%e?aectgfoﬁgeQﬁ@@a}ecﬁ%ﬁek al%ﬁ%&é(culets I'\kﬁth specific structural
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sysig 8@?@8{5@?% 1}‘91 Nop §§§:ﬁ? rc{‘3 g’e)a%: %§ %}é;ﬁsﬁé P}?g“)ds which
adhig¥zatigldy Bﬁ'mlentmamtiqmngﬁeayeee oggorﬁellebtldeé/hﬁlngﬂhglﬂhnd lovv affinity

FEMTEN TR R e e e

nuelticnoidadizhyds afathe sgbﬁxmlgzcéls?ﬂi% é)e%n’lz ;%éfé);ﬁhecﬁgU g l ]aatﬁﬁ No.
Cl an adoul N,
53%%{3%{73 Hos%’ﬁ%“%ﬂdﬁ gqrﬁeya enlydinking a digend te g tareet] 00190]

terials of the present

R0 o ERE G e b b KR Ml e e or than

ofé sieththe thipet MoRBALanE G SW5h ARLIEEESA iParddS Bt BBl ﬁcth—nuclelc
bi nd specifically t'o conpl ement protern C5 and which

functionally nodul ate, e.g.,2®%l ock, the activity of
conpl enent protein C5 in in vivo and/or cell-based
assays. [00191] Aptaners that are capabl e of
specifically binding and nodul ati ng conpl ement protein
c5 are set forth hereln These aptaners prOV|de a
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activation (Rinder et al. (1995) J . din. Invest.
96: 1564), anti body-nedi ated conpl enent activation

w@ Bioewgssker et al. (1989) J. I nmmunol. 142: 26549CT/US2006/005215
gl omerul onephritis and other renal diseases, ocul ar
i ndi cati ons such as C5 nedi ated ocul ar ti ssue damage,
e.g. diabetic retinopathy, and paroxysomal nocturna
henogl obi nuria. These aptanmers nay al so be used in
di agnostics. [00192] These aptanmers nay i ncl ude
aﬁﬁ@pédu&&lﬁd‘t ohs taspediéis (Sttesbmdhdnaf@t nSEIrEXchmmgdesenq}}ns for isolating

an %}é%(.nl%lte% alcfdggg%}ds chgl?%(g‘i,oaﬁny gﬁw%&l{l € tgr'%ﬁ %lé uding large
@ k@41 biolndkehBOsuak h@ﬂﬁlcmﬁc godbihiliag progsheaiipgasins aotdnown to
nmodi fications to the phosphate pback bgne. 9019 £
Ol TR Ao (EELIP  EAL HGFCRAS MBS oR a8 othet smal

n%-l@cuﬂ%t HoAdhMpRCO W PAtBE NP %‘8@ 1731 Bigdlodek REtSeit aid beru&les
npl enment protein is provide

idanei & Broigh @ELH&'RM Waich o8 fapabie éﬁblmh% wiB é%ﬁél?ﬁm%(éo gaffeine and

d") for C5 conplenent protein
tg# aﬁ&? 1%1&@‘&%11%8%&%/?113{1&%% than 1 MM |ess than 500 nM

[b I r@&uﬂe@ QSE@J%(TM &SSmihed op Qnﬁlemc WRSPedifidRy of nlid¥kic acid
 ess’ than 500pM | ess than 10 less than 50 pM In
ligands te ptvoeitmeakeoyledl climénating émlfPI@ ﬁCld Hippndgpavsness Atifheross-
i i
g%gigrﬁfg)eo po: nﬂ:%(egﬁ)g‘ tg&% rgé(lf:éiﬁ)és @oﬁﬁtm:iﬁt%kan% c%ﬁlpl ised of the
stapb ot I(m)emetparlng]e candidateemixtie ofraicieinaeivsi (bhcqmgun&ﬂié garglidate
RBH AR S PRI L ol SR L
rélamet uocnhe Mﬂl’ldlldete mnxtareona‘yéie rertbodedEon theremaiptierrod the candldate
tes.a fu t of el
i 50 Gt 8P iy Qs SORPL SF RARAR P e
qaaditige missee® Idﬂkdcy:ttlhg] ﬂlesmséd.lafﬁhltpmlc&rsc &id83rom the target; €)
rote

%ﬁ%ﬁ?ﬁnﬁg eé§e f%uté{ &H%IFIIC sagléis ?utgg’P%ﬂ‘im% e non ‘t;[aﬁ: et mo“:fecules such
tBAL rhi@l%i«traeldafgdndsmlﬂmlﬁﬂmﬁﬁitﬁﬁﬂtﬂ& 1ﬁmmﬁfgbﬁﬁﬁec&|ﬂ}%) are removed

I B YRR S SRSy Mo SO R AU e e CBE e ledo vl

4 ﬁ@(ﬁﬁ%ﬂﬂm@eﬁ% Q:ld%%ﬂi’-i@ﬁ@ @caﬂfuclefb%cﬁ&e%@ﬂl Eés&ﬂ%ﬂi reREG1E higher

conpri si ng .t heam no_aci d sequence hel ow

affypify qudispesdfiGity TrpRmdingty the tagget mel eFWﬁlﬁ’ﬁ)‘iegcr%@ 1@2‘%& :

s’lﬂ%}kﬂw g’}@i’es%} séledtiBf gc&ﬁlmﬁhﬂmﬂldrﬂiré Fefpl::atéJ dsgié&éé%ﬁuntll a desired
{Vlsapkl frvgaseniv iqvygyteaf datisiksyp 61

ghekseglsewsd- vhl ssenkfq nsai |l ti gpk gl pgggnpvs yvyl evvskh
fskskrnpit 121 ydngflfiht dkpvytpdgs vkvrvysl nd
W0KisAk r poPetentiatipreblew cperHEaIdRitorse ofcdR prffdsas therapeutics

goracd hhiHEpk R Bads D IRY 5%&@11@&4&&&@&%}/& d)» BPQNEY Bdkraded
kntferti karyfynkw teadvyitfg ired

iorbody Anidaby interyiulanend oracdllglieprayrss sushys Pl@@lwﬁ%eases and
%S%é}nﬁélé’aa%svﬂefoqg g glgsgt%ﬁ gff@%t 9915151}5{%15 TRY §E I yAd 1Het§§d1—thus encompasses
pyp 1 kvqvkds vggvpvtl naqtidvnge tsdl dpsksyv
the Vdﬂ:d’gﬁ@&ﬁn aPiiglvhiflnpiy gwlmc rafl Higdnds agntalhipe sregdiicd nucleotides
31;21? %n}splrovse S?(f;r %‘Mlc%wg hk s gsuglg & @}%ﬂ}egtn?&go Stabllltiy or
ﬁﬁiko%e\iylyh%ﬁ‘;gdmretcfbﬁbmd Exa’mmblas d&kdgqulﬁcpﬂmhsmd]ade chenncal

R (X A

Wﬂﬁpﬁé@nﬂé tdnpirihd Rodikie® andekidedds yaskkigdye. gl gmay.A nikednt No.

raari sl 721 gprcl kaf vvas lra i shkdnygl g. .

* P SRicE el G g Pl R G ves chemically
ﬂe&lrw W12 PGSR biikosy, adoskiak f pivitiinesrahds ysstiongE@utines,
841 | kgtvynyrt sgancvkns avegi ct ses pvi dhqgt ks
skcvrgkveg ssshlvtftv 901 | pleiglhni nfsletw gk
ei | vkt rw pegvkresys gvtldprgiy gtisrrkefp 961
yripldl vpk teikrlsvk gllvgeilsa vlsqeginil thlpkgsaea
el msvvpvfy 1021 vfhyl etgnh wni f hsdpli ekgkl kkkl k
egnl si msyr nadysysvwk ggsastw ta 1081 fal rvl ggvn




1381 i dtgdi eash yrgygnsdyk rivacasykp sreesssgss
havndi sl pt gi saneedl k 1441 al vegvdql f tdygi kdghv

w0 babrosssgss df l cvrfrif el fevgflsp atftvyeyhr 1BOWUS2006/005215
pdkqct nfys tsni ki gkvc egaackcvea dcgqngeel d Itisaetrkq
tackpei aya 1561 ykvsitsitv envfvkykat |1 diyktgea
vaekdsei tf ikkvtctnae |vkgrqylim 1621 gkeal gi kyn
fsfryiypld sltw eywpr dttcsscqgaf | anl def aed
i f1 ngc[ 00195] In sone enbodi nents of the invention,
the sequence identity of target variants is detern1ned
Usi. RyeBIDKE T, 746, 72 sbichideribesl abigonuTiestidesrcastaininegigeipeser -modified

fé}q{‘?ﬁtdl tey ana 0. § I@’Qteﬁ@l@é eSXStSP 9&7 (V\ﬁﬁ 1%@50%&%1%1{1? S&cﬁic@lﬁ&lgc acid
Stein seqguences, equences

bganslutrs@qmeg ossortrhae nw@“ﬁb&ms@ﬁ& with Rassing (Fpeidi)f 2’ elthoro (2'-

g)?an(ﬁ fqg@MQf ’WPSU%&IWGHE esi dues or nucl eoti des that

onpared and aligned for nHX|num
E)(a '/js P Rfo%%nc%EOnsao% th %%féfc%?ﬁl'f (% glqt%m?fate% I?l? this 1|11l7691\f¥'0)9 gxclude
e nce compari son al
butapaemit ihtmted ko thoseghieh gpmvrdre oiar clsanncal eyopp<chhi 1ycanmate additional

SBAHERABZE0D R0 Sh O R SEPURRS bt pLE . o

floxip@ilitysonhahgsd ztclirmlgahe Siseﬁﬁkdo nl&fr&lbemeldslgau@mhcﬂé e

Lnto a co ter nce coor di nat es
MaBHenidhsdo fort Rt oot S R B ok s B Fam o icteases can
PEOTCRER @@eralrmire elaaﬁam&:ﬁﬁteﬁmgleatdl%dmkarg@e ha&egu SUExs, altered bases, or
(040 arj son a Orl mt hen Ca ul ates the
ﬁfﬁaﬁ%@@s thaeeat: %fladlftf:ﬁféoqs ude it 859 g&wﬁw rRpaitipg sugar

hhelfeafo% eﬁﬁ(%ltﬁﬁqlbﬁﬁhﬁ@me H@aﬁféamsté:}eosdﬁﬁlpgﬂaé Rddifications,

program paraneters. Optimal alignnment of sequences for

Bofpiartions At apyohe aEdiesesifition ofd-thigridingesybsigyfion of 5-bromo or

5‘-@6&'—1996{1 @L&@Bﬁérﬁé&ﬁéaﬂgﬁg Pﬁbsﬁh&@t@lﬁfafmﬁ‘ alkdphos MR modifications,
81), he honol ogy al i gnnment

@le@a}an@mﬁnﬂm uq\l@@é b@ﬁﬁ’ﬁm&g peingigationg Kash as flegobaseg isogytgiine and

b |
{s&%}g)%nﬁ Mc%d&ficaﬁ@@sr c%P als@ :I:né:gfdg}% Czlﬂfd' Stuén’&ﬂﬁégg@%hs%&cl? %QB@Q&

ﬁﬂ”pUhﬁﬁk%ﬁ%o&ﬁﬁh@Bﬁghﬂ&hﬁﬂ@s8£Hkﬂﬁ§8u§ HQEHEH¥EX)gnm)m

GAP,” BESTFI T, FASTA, and T W sconsin

Gehetd sP(SY$ { ikipate’ Daﬂﬁaig(é‘dlﬂwﬁ@’t)u HONGdnpemigatel BEHR, P(O)OR’,
2 I o > s

PO TR Wfinaduar VPSR (APl CRL) g UEh R v i

{1]@613@966}nﬂ®ié0mhm1hted olfunautbsatu@draiﬂ@h niinkegle gr@ps oitt etsitteched to

r r t de
eIl Al P 50 RO R AT Nt ARk e
blﬂgninuc(lhmde |areeréd11med tBbeASHIt)cal. e esedeheg:m Aiettsmhpﬂosld’(ortahioate

: 1990) and tschul et a
?\’ll?BP@aséeS é‘ed’§ “ﬁée non %&é‘%g HERAG @@%S’S.pg%‘yé‘?sttev{g’?%& fegjaced by
o dratiote BgfuBhdmE. analyses is publicly available
t hrough the National Center for Biotechnol ogy

[00f39] main furthétheaibeidinddntsethe oh@ﬁihcl}eotld'éh eomi@fsautddified sugar groups,

BB S e A S AR IS S A8 D

atmhamhm@.ed SEEHER 6EMinad)dn M%d(rﬁ@ﬁ tﬁem %bsﬂﬁ)h df the furanose
uences), are descrlbed in

RePbE SRESinTegby 0! W@Mez@cﬁ%yl %@yﬂg&fﬂ% bt efalo zroup
PR FFhihedis éi*he—rﬂlJBYﬁéﬁitshQﬂs ax% 'El@scﬁ’@écfig% 1rh§1§roat et al., Nucl. Acid

substanti al | e same ab X bin | ement

Brorerns 48 (lah! Gotancra Kt Ao Rer 180552655 AT o Hobbs,

%@1&&6%%2 % 13 85 5 f545’ ( 1 37%') Sé)the?’l%oﬁ} E"lcz%ﬁ)ng §re'l€§o@ﬁ 90\/611@%@ ordinary
I’ "anot her “enbodi ment I nvent he apt aner

$kald insth® ett-fvch glodificatipes stambe sterSRitEKTé‘ mmssatbpdlﬁc%rlonml post-
bind C5 conpl enent protein as that of an aptaner

conprising any one of: SEQ I Q;NCS 1-2, 5-67, 75-81, 83

or 88-98. In another enbodi nent, the aptaners of the

i nventi on have a sequence, including any

chem cal nodi fi cations, according to any one of SEQ ID
NCS 2 5 67 75-81, 83 or 88 98 In another

' e Y " L, . o o I 1 o




i nfl ammati on, extracorporeal conplenent activation,
ant i body- nedi ated conpl enent activati on and ocul ar

w0 pasosEs8ONS such conpl ement mnedi at ed ocul ar tPEHUS2006/005215
damage such as diabetic retinopathy. [00198] In one
enbodi nent, the anti-C5 aptanmers of the invention
include a mxture of 2'-fluoro nodified nucleotides,
2'-Ove nodi fied nucleotides ("2'-0Me") and 2' - CH
purine residues. A descriptive generic sequence (SEQ
$H).ENOM pldcebomodifiomibing (lﬁdhﬁmtlbn &prapdahreideritidied homndified ligands)

SR ey 'H?Fafp&f%%g iy ﬁﬁﬁ%ﬁ#@éﬂul%%s%ﬁdsg? “Rave been *
(RFAon Tt B oiiss PGy HRLGT oh sk HEGTeTPIG LR e

SEIEK fbcés FicllRgk]iepiEBemts Ritls bkb elsecﬁfcnp ycsrl itha OIS FIEEX ™ target
t hat can_be simultaneously. no

pwprred sphiltyas et ity YavLity n}’qst—églqg%?l Qlio?‘ilss gfod{}ﬁétlons made to
ﬁféﬁe‘%@ﬁd 508 ARG InNmpARLEstdbiRg! QW, £:SEQ skaBilldwitBout adversely

gure 3B)). The underlined residues shown in Figure
@fﬁcﬁ%@é budingsppaciy gf the npdeir agddizadat can contain

either a 2'-fluoro or a 2'-H nodification

Bol4ie) TheFRIEX P HecBek eompassenfembd f“éftgrsél:?é‘ﬁ% E%&rﬁuﬁlie%‘iiq?éwith

5tﬁ§r‘ Hid&sd Blﬁ‘g?ﬁw&@&ﬂé@ﬁﬁcﬁloﬁ o@i‘g&ﬁl%feoﬁdezfunétlo‘ﬂé?lﬁﬁltg hs @scribed in
nodi f1 cation (but not -

Ur$d Peiantddp- wioBh4ah al!iﬂﬁé\/\?%(teﬂi;}%n%é 3 ’?ﬁ?ﬂ tTélie @EQE?M nyethed digther
hésgé%tc'o ini Y% geﬁa@t)éti nficiéic afil ‘ﬁgﬁlﬁs M'lfpbﬁlﬁflé &rho"fltmﬁ‘r{?ﬁogemc

re3| ues I ndica y an arrow ( resulting

highololecitler weightdompowidstihe diegrpgtic ¢rrt rawawecrmpl% as described, e.g.,

RUPS! A, f&ﬂo' | O PRGIRBRE BaichiNG RIS 1l T ARBA NoPHYO

an I'nvention coﬁprlses a

ﬁ&{ t3480t frbI@e petguie ackapmticaiods rechttbe SBQNADoNOS 2 bropd @r99¢f shapes

and o%l)}(]etr !%)%rtl%g, vﬁ%ltgggf{@g% alax%) o&%ﬁﬁggpﬂkﬁ%g&)g tgﬁ%s Iof
Ein@umﬂecﬁﬁesa anld oréh drei d&ﬁthbiemrd)j)eﬁles BabtherSeoleculis,

6, 395,888 which is herein incorporated by reference in
[002423nt ThetdyntifiatioRofinuplgiciaciddigredsite shall) dsxibie pARGEB Gia the

PEr ErehiEh el SRt gl el A ie PP

tlshlﬁﬁﬁeﬁst -nﬂ;tbllﬁlitfnl inen E@ﬁ]ﬂbimaSof(nshﬁlvm cd)ﬂfomuatsl anrethusut was initially

ol P 2 APy OrTREGH B 5P 0B R SR 95

Hi‘ﬁdinﬁ b gRkibRRptided THEXAED e feadidiithof idemifyingbuddit asie tigaids to

s et ol e A TR U0 IR DO e

MR b s RN Sudi&ik ﬁ(ﬁh ﬁganrdgﬁ fb@snck B, 41 DUdn@ind Bid pdptide, were
pyrimdine residues with 2'-fiuoro nodifications, 14

PW%@~reS|dues with 2'-0Owve nodifications, and three

purine residues (shown jn outljne in e .
[Q%ﬁj 0] ! Tog Meipmerg it ﬁa?qlﬁﬁa@ apd Ll&ﬁlﬂl& ﬁ'L%JF‘étY Qe éﬁf%téﬁbofg@ present
mvéﬁt}éh%réjtglplgalbf ﬂelé@fe@ bR SHLEX M PRz essds d¥Rbed herein. As part of the
fications, 2'-CH purine residues, and conjugatlon

SBLE\XTN msmg%e@uews@q@leﬁﬁsﬂ echindaio thistagast are diep caRenslly

\;
5121}1?1\1/253 ?%E@é%&f,&]ﬁc t?és ﬁélluglglalsée&L?enccﬂ?&ﬁ)gmflea%ﬁé‘d;bsﬁggfi% afﬁn}ty The
Tt stquvetawnd/shibe imvierzed spquemep picsporafy aptmizedby performing

ga%ﬁfél% op 8geclterei 111_ ﬁe%e%es}s &ﬁhé’é’gpueg Qg to 16%49&2 % Qir ! ?@ntﬁ/ or ahematlvely

tdﬂhtmtmdvlﬁéh majtioes g.the seqwancet ad eshentiay fdryomddlgraetm&p)
and/or aptamers indicated bel ow but conprising a 3
cap (e.g., inverted dT) where a 3" cap is not

i ndi cated. [00201] Unl ess indi,cated otherw se, the
nucl eoti de sequences in Table 1 below are listed in
the 5 to 3" direction. For each of the individua
sequences in Table 1, all 2'-Ow purine or pyrimdine
nodi fications are indicated by an "ni' preceding the
correspondlng nucleotlde aII 2' -fluoro pyr|n1d|ne

e e o o -




Xl X 2f Cf Cr G CX3X4f UXSX6X7X8X9Xi gXiirGXl

2XI 3XI 4X] 5Xt 6Xi 7Xi 3Xl 9X20X2| X22X23f Uf UX24X25X26X27 X28f
w@Exe/osdses e X, =f C or nC X2=rG orgy X3=rG or nECHUISI0G/005215

or MG X5=fC or dC X6=fU or dT X7=fC or dC Xs=rA or mA

nG ARC330 (SEQ I D NO 2)

f Of Cf C& CnGnf UdCTdCmAnG nGACGF Cf UnGmANGTd CTnGmANGF U

f Uf UAf Cf Cf UnF CnG ARC185 (SEQ I D NO 3)

GAf CGAf UG CGEX Uf Cf Uf CAf UGF CGF Uf CGAGF UGF UGAGE Uf Uf UAf Cf C

A K800, WbiectARCIanSe Helbkhddvitieqddnces incorporating modified

f O3 Cf CG Uf Cf Uf CGF Cf U A Uf Cf UmGmAm
e loptifesig ﬁo‘é%% W@f%$l%%é@r%gw” 849 401 cDa

PEG - NH

(O Cf CE CnGnF Uf Cf Uf CmAnGn S CGF CF UnGmAnSF Uf CfF UniGmAnG
FMdAfEl EKOAE Cm G 3T Where the branched 40 kDa PEG

is ,3-bis(mMPEG [ 20 kDa]) - propyl -2-(4'-but anm de) ARCL
[2% CE:gR]I‘OEJNg‘}‘@CC%@LJF%‘In& 851}6 szgcable for use as a therapeutic, it is preferably
ipepeRyrCesEEaReI R 6 a(nggéb}e[zjz o WW%WPG%X%%%ALJ;pLg&AJl%S are

(UG 0 AT o ey A4GlbRB
iy DR

UFUf UAf OF CF U CniG ARC250 (SEQ
i seor Cloats lemedeptetaouamy opeaty nsaeses b @G&@O{W’Eﬂ‘t@@\f’@f

?%:‘ﬁg’ %%%e(zag&%%m%%w Cf UMGMANGTdCTnGmANG U

[gb gﬁ ﬁl%%mg 9 bée%%@:de@ﬁm%ated into U

qslmmmm@ﬁ Ui fmyn Whlc)xrag@stfrsdg@qem spisequently selected. However,

f.
%%%E?C 1%@ 1 3 e Pt Q%gegg%)@ggqm Ma may
nt@n@o@fsﬁ@ﬁx@n@«r@sw Che st hamhemaditeds

I . .
etrecr eI R A R Bk ity r
Sligah Gl €fitidaGiGyB saRE3Bdse (S BE@ nufledi@es 4xdubstrates for DNA synthesis.

Knf Cf CG CnGn&F Ud CTd CmANGGd CE Cf UmGmANGTd CTnGmAMGH UF U
fOUMGT! CAprie Szt ARG 2 -OBEY “E mMe”)]_@.)cleotides, as provided in some

ST L T ST LB A S IR G A

OMe nucleotides are nuclease-resistant and inexpensive to synthesize. Although 2’-OMe

nucleotides are ubiquitous in biolbgical systems, natural polymerases do not accept 2°-O-
methyl NTPs as substrates under physiological conditions, thus there are no safety concerns
over the recycling of 2°-OMe nucleotides into host DNA. The SELEX™ method used to
generate 2’-modified aptamers is described, e.g., in U.S. Provisional Patent Application
Serial No. 60/430,761, filed December 3, 2002, U.S. Provisional Patent Application Serial
No. 60/487,474, filed July 15, 2003, U.S. Provisional Patent Application Serial No.
60/517,039, filed November 4, 2003, U.S. Patent Application No. 10/729,581, filed
December 3, 2003, and U.S. Patent Application No. 10/873,856, filed June 21, 2004,
entitled “Method for in vitro Selection of 2’-OMe Substituted Nucleic Acids”, each of

which is herein incorporated by reference in its entirety.

[00147] The present invention includes aptamers that bind to and modulate the function
of complement protein C5 which contain modified nucleotides (e.g., nucleotides which have
a modification at the 2’position) to make the oligonucleotide more stable than the

unmodified oligonucleotide to enzymatic and chemical degradation as well as thermal and
33



K Cf CGF CnGnF UdCTdCmAMGTGd CGE CF UnGMANGTdCTnGmANGE Uf U
f UAf Cf Cf UnGCm G ARC413 (SEQ I DNO  17)
WO TooRgHRSKGKnenTS Ud CTd CmAMGTGd CGKF UnGmANTGT d CT s sons/ 95215
fUAFCECFUME Cm G ARC4A14 (SEQ I D NGO 18)
nCnGCF CGKnGnSF Ud CTd CmAnGTGd CGKF UnGmAni GTACTGni AnSF Uf
Uf U Af Cf Cf UnGnC ni G ARC415 (SEQ I D NO 19)
K& Cd CCKmGTG Ud CTd CrmAnGn A CGF Cf UnGmANGTdCTnGrAnS UF Uf
UAKf Cf U CnG ARC416 (SEQ I D NO. 20)
K& Cf CGdCnGnF UdCTdCmAMGTGd CE CF UnGmANGTd CTnGmANGE Uf U
physikifdepafidios ARDAKH tiBEgelstyendexanples of 2’-OMe containing aptamers

T R R T R R L Tl o
gém@UA théfl)ww@x?tml Ed@WE f@’ﬂﬁdﬁ@ﬂgbﬁm Bra@rsEmAne e Ofand U
RGP ST O T PR EAOE Aot et O Qe
FaKE tidameY LSisAREARDe {dShMield Ehdi@actP?A and G residue was tested for tolerance to

1 %ﬂﬁ@%‘%@%@d /&ﬁ%ﬂ‘ﬁ Wegr,g@ypfged @%ﬁ%%ﬁ%ﬁ% which

th{ondes (Cf Qo tadstautis C TN sl €6 NEb B GH AT rdstianedif
e Lﬂgrg@d und. @@%%8@# %%;S‘?ion-rv%th 2°-OMe residues,

f Dtd do1ls fab &
T e B educBr bl dendfibd using
‘LJ’ISAF@‘G‘ t@h@?@@@aw@!@ﬂ“{ ey 25 Qeyesislggs, and stability and cost o

f i Cf UrrG S5 ARMZSQ%T&B@?‘S@%%MW%@EWF&

e ol gyuslepidesTerd Trchaeme lestide

brg(%l}‘r{é%l W% c{e§%gi EfQ céy% IE?%LEXTM and/or an}é of {5?
VirighoGhaf Unﬂo@m@t%@@mg(t@g@dp@rlbm hegell)) the methods of the present
O e R el AR AuetBiae . oy
O Gice DB BBl ik dtﬁc@mnl@m@)nﬂmm Ut

Uf UATCF Cf UnS Cm G ARC429 (SEQ I D NO  33)

N

TOP, Ui UAFTC TGk ldntisfe€  InneBodRCA B0 dirSE) thddpisknt BSgntion provides

0 AP G e 5 i b A ey v Ml
fﬁ@h@‘(ﬁﬂ@ﬁtﬁﬂﬁi&ﬁ&dﬁ’tﬂi@l ATRG il TP biokEdddeamAmnother
enli{ol'({flgé% C%Ee presen 1n%{1%0n provides aptamers comprising 5° combinations of 2’-
OH, 2°-F, 2’-deoxy, 2'-OMe, 2’-NH,, and 2’-methoxyethyl modifications of the ATP, GTP,
CTP, TTP, and UTP nucleotides.

faing

[00149] 2’ modified aptamers of the invention are created using modified polymerases,
e.g., a modified T7 polymerase, having a rate of incorporation of modified nucleotides
having bulky substituents at the furanose 2’ position that is higher than that of wild-type
polymerases. For example, a single mutant T7 polymerase (Y639F) in which the tyrosine
residue at position 639 has been changed to phenylalanine readily utilizes 2°deoxy,
2’amino-, and 2’fluoro- nucleotide triphosphates (NTPs) as substrates and has been widely
used to synthesize modified RNAs for a variety of applications. However, this mutant T7
polymerase reportedly can not readily utilize (i.e., incorporate) NTPs with bulky 2°-

substituents such as 2°-OMe or 2’-azido (2°-N3) substituents. For incorporation of bulky 2’
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ARC433 (SEQ I D NO 37)

TC&F CTCGE CmGnF Ud CTd CmANMGMGd CGT Cf UmGmANMGT d CTmGmAMGTUf
wQORAgA0ESBEE UM Cm G ARC434 (SEQ I D NGO 38) PCT/US2006/005215
TC&F Cf CGTCGn S Ud CTd CmANGMGd CGT Cf UmGmANGTd CTmGMAMS Um

Uf UAf Cf Cf UnF Cm G ARC435 (SEQ | D NO: 39)
TCn&F Cf CG&F CmGnF Ud CTd CmANGMGd CGT Cf UmGmANGTd CTmGmANSF Uf
UMUATCE Cf UMGTCm GARCA36 (SEQ | D NO 40)
TCn&F Cf CG&F TG Ud CTdCmANGTGd CE Cf UmGmANGTd CTmGmATGTUm

UmUAF CF OF Un3 C_nG_ ARCA37 (SEQ I D NO 41
SPEIeHCE ST TR Mo ivider o
pdbiAh Lo T@d%ﬁaléﬁﬁé%&dﬁ%%h%@w h2)Y639F mutation has been
f O Cf CdGF OmGre Ud CTd CrAnGTGd G Cf UnGmAnGTdCTG. - nATG

dessribp dmpddpestoein W@l @ﬁl@eAR@qlagst@rsm0|leN@rata gyodified pyrimidine

1‘5@5{,}&?& c?g % G AF§C44}OEE?QS%!EQ I'D Nd 44) PO Ba IRTANA

KBt G 7Qehon e (a3 T Gavinihed GG TE Bmmsriec Td €Thasaehiciapplanine

HEEGLSEE TR RO Pl s s

Hoklf 11 BB OF /O Bl @ BB atiREG4 55 SGSE@gleﬁmN@t T¥@plymerases, the

TR o DA e e e St TR TR T ation of

bulli &rub ISb e sChiEutsh w@ﬁmmﬁﬁﬁtﬁkwmﬂ CTnGmANG
Uf Uf UAF Cf Cf Unf C nGC ARCA73 (SEQ | D NO 48)
(B BOEMAG Gl P Creeinfeulll Glat fide Ao GO SdisniGethefduf, Gfc

We%gm%%far%g ugehj ?’(gt%uq:%gat%ns& aﬁm gu%EhQu eﬁ) NTPs

@ty 9B HE WA dbdlnAn

dﬁm an Hustd ¥a
%Q_-ErTf UAdCdCT. Ermﬁggl?ZB ESE%! :I B% gm gl mpaat

ME@@%@{@&&@W #I8EL4 tHeSEQOFMI 7SN nRikdnts when used under
H GnGrCnmzdCdCH d CTd CmANGTGd CGrCnUnGMANGTd CTnGmAm
@W&@&é’?ﬁlﬁﬁ& ARC525 (SEQ ID NO 52)

L R S B S g

ﬂc%{i&bs, or with a subset of modified nucleotides. The mod1ﬁcat10ns can be the same or

EponIEvADL all

different. All nucleotides may be modified, and all may contain the same modification. All
nucleotides may be modified, but contain different modifications, e.g., all nucleotides
containing the same base may have one type of modification, while nucleotides containing
other bases may have different types of modification. All purine nucleotides may have one
type of modification (or are unmodified), while all pyrimidine nucleotides have another,
different type of modification (or are unmodified). In this way, transcripts, or pools of
transcripts are generated using any combination of modifications, including for example,
ribonucleotides (2°-OH), deoxyribonucleotides (2°’-deoxy), 2°-F, and 2’-OMe nucleotides.
A transcription mixture containing 2°-OMe C and U and 2°-OH A and G is referred to as a
“rRmY” mixture and aptamers selected therefrom are referred to as “rRmY” aptamers. A
transcription mixture containing deoxy A and G and 2’-OMe U and C is referred to as a
“dRmY” mixture and aptamers selected therefrom are referred to as “dRmY” aptamers. A
transcription mixture containing 2°-OMe A, C, and U, and 2°-OH G is referred to as a
“rGmH” mixture and aptamers selected therefrom are referred to as “rGmH” aptamers. A
transcription mixture alternately containing 2’-OMe A, C, U and G and 2’-OMe A, U and C

and 2°-F G is referred to as a “alternating mixture’ and aptamers selected therefrom are
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AGF CniF Cf CGF OmiGGF UF Cf UF CmAnGTrSF CGF Cf UnGmAN G UF Cf UnGmA
G Uf UF UAF Of Of UnGf CGARC543 (SEQ | D NO 54)

WO 2@aBEs88ES Cf OGf CnGnF Ud CTdCmANGTGd CGF Cf UnGmANETH O3 10(B1$05215
G Uf UF UAf Cf Cf Um &F OmGCnC ARC544 (SEQ | D NO: 55)
Hi Gr&F OnGF Of CGF CnG&F UnCnUmCrAnGn GG Cf UnGmAnGiTnCnm
GmATG UF Uf UAf  Cf Cf Unf CnGOnC ARC550 (SEQ | D NO 56)
f O Cf OGF @& UF Cf UF CnmAnGTGSF CGF Cf UnGmAnTGF UF Cf UmGmAnG
f Uf Uf UmAf Cf Cf UnGF C nG- 3T ARC551 (SEQ I D NO 57)
fmﬁdcqmmgwgwommcmmmmwdumne
fetfyrriod w\ﬁﬁa@mﬁ@genﬁ@éﬁapmzﬁ rSEgiptonNoxtusgjontaining 2°-OMe

GG e RS g g AT

M GMER” ek GG pfagrers ClepiedthefeBemCrnenadEh bf ‘CifiBhRa@amers.

f“% Ry e 2 ARy bR oF s iz
Tt HhibEirChuhitnercs et todRRrétom aSECetr®l N@s “BIhH2Bptamers. A
e R R TS B Y O B e ep s e
haGmAHTGHik tuifeldAR eft@hbivEElEate Gh3EfrARGrdaB RrieSEQsI“DGND” HEners. A
0 kDa. . . . , )

R o S RO P R i B Uines i o
LGBt kb St ot ossBE Gt therdffordRée 8 ded BERQ“H BN apfdkrs, and
NH2- . ) .. , Py . e s

R RSB S OFE O Bk e s e piscsiame Oen (RE iyre and
%ﬂéﬁéﬁﬁl\lﬂlyﬁl&@f thirediéinake r8ft bRl A SN S QIR NtanRA. AL OnReF2

Wi@@@m W LrQUrenpsiratidescdas wvbndaser EpurmamEm
wlwd@%%@m%?m% ek gﬁé@ leDoi\Qy 26H é@ WPQ -OMe

Uf Uf UAf Cf Cf UnF Cm G- 3T ARC 730) (SEQID NQ

Ee% < RHIRREeS Ok T e e R ey -GG e uroad 2

bwmfﬁﬁ@ﬁ%%é% %(Llj@% gféljfég b dendoht iRGReQ ﬁnﬁ%b@&ﬁ)r‘o%&‘%eoxy and

@ﬂsﬁ@wﬁwmrﬁ@@ﬂmb@mm@nﬁmmf 2’-
wg%f S S ek a% §1T 5 8%J}ﬁldkﬂ{eggl% %1\619 slﬁgggzgﬁm

3- bi s( MPEG Da army
(nsmy piGNaHD).68)
GG CGAf Uf UAF Cf UGGGAT CGGAF Cf Uf CG CGAf UG UGAG Cf Cf CAGAf C
BALEY U bepopetinRePagdifigigyclentidgsintg Be aptamers of the invention is

@%1@1%& gfﬁ%@ﬁf’cﬁg %c%n%r%egge%f pg%éﬁg‘ﬁff‘qor%fogs CAGA
modification). Optionally, aptamers of the invention in which modified nucleotides have
been incorporated by pre-SELEX™ process modification can be further modified by post-
SELEX™ process modification (i.e., a post-SELEX™ process modification after a pre-
SELEX™ modification). Pre-SELEX™ process modifications yield modified nucleic acid
ligands with specificity for the SELEX™ target and also improved in vivo stability. Post-
SELEX™ process modifications, i.e., modification (e.g., truncation, deletion, substitution or
additional nucleotide modifications of previously identified ligands having nucleotides
incorporated by pre-SELEX™ process modification) can result in a further improvement of
in vivo stability without adversely affecting the binding capacity of the nucleic acid ligand

having nucleotides incorporated by pre-SELEX™ process modification.
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[00203] Ot her aptaners of the invention that bind

conpl enent protein C5 are described bel ow i n Exanpl e
W@200p/0888881] | n some enbodi ments aptaner ther apkPCt/USR06605215

the present invention have great affinity and

specificity to their targets while reducing the

del eterious side effects fromnonnaturally occurring

nucl eoti de substitutions if the aptaner therapeutics

break down in the body of patients or subjects. In

ORFETRESLERL S 1S, SASUPASEAL B GPBTRRS -0y onvion

¢ ewhichn palyefasegcets Drmbditied HTPethu pﬁermdmoh/meoefse 1s the

A bRl i ah T 0 e T GG Ay oo Barculady

hbiegharechiBidh hib tSlyahdrefor Bulkﬁ@’liﬂmbqﬂﬁéhtsk fh@y\/alsb be tided itht present

Jnclud|ng sol i d phase ol
e U FRbergH BTt a7 SaEbT by S pbily o

BEoPbrateNisdifiedARLRofRRS unded ﬂ@&ﬂtﬂso’iﬁ@ﬁgn §ckARBhs @isclosed herein.
Froehler et ah, Tet. Lett. 27:5575-5578 (1986)) and

fOi 45| OR 1ﬂﬁr%§1eoﬂ'f§dt&§ ﬂ&veﬁﬂdz@lh d@&rnlifiddas be tmsoytaht ¥8sihs transcription
nmet hods (see, ood et ah, Nucl. Acid Res. . 4;255
FoPSTPPS w1 Bt %}PCIOS‘PQ hereing Fpr exapplos ipgteazed gy yelds of

BB@EQ@%%EIH&%[ @%%Wﬁél%a({eg%qgce Tifcdrpiteid inftdthelssend of a
i ncl udes p ar naceut i cal onposi, tions containin

Bpdanayenerolt dial’ 6ad phike DNAqaaltsalRf@ﬁvmr@ﬂ@ﬁt sysh SR pteaetabout the
h&témumlgmaﬁmm% Fﬁ%ﬁ?hﬁﬁe@ns aresui tabl e for

I nternal use and 1 nclude an effective anount of a

RJ@%@”[HC al @ﬁéﬁﬁipwa@ Glckot6n aﬁﬁ PR A Riph AR ol JAVARE nRRified
lone or I1nh co |nat|on with one or nore

mWénoné@semlw orEistnge ot eansenigtien efd @R GIP. ienserition gare divided
&ek q{lé MFB@%%)%S 1ﬁlﬂat§olilxa&urlfr%%)1nalaa\ﬁq\lﬂefsﬁdhé?lvi’o tef3°-

any t Iclt Conposi t of the I nvention

oy emtbtﬁ”dﬂﬂa(or prrgiher substutsdesnencsinp hiohirld g finugleetitle dhich is

%}eﬁ g}%&?degq) 05(1? i (51 &5 nuc%otﬁleé %h s@éo%déﬁfse%y éfﬁl‘rﬁgﬂg‘n (atlm‘?él&fﬁch
Fsease or” di sor der

trmplmlﬁloullpmsedsﬂ)eydm thrr alslem OIf thedimstiabont d 8 2 vgclegislds. t 1o has been

re I reven p_ SO ad. Wi t. ..
Pl PR of PR RS ARE B B e coptagingan
extessrof 2’ -OMa® TP atcedfficeaploensit the @n‘kylnematt ’toonmateeiaaﬁclrlp‘gon using

%gg?ﬁ%ﬁ%ﬁg{q@éhﬁséﬁq%a%%gﬁé? f%l%w ﬂ%a alsggﬁqu’t edc' 1scr1m1nat10n

bawkacyt@MVaeid ¥adHGTP, hntthe asesk ofi2soME GTH mamm{ GTP allows
infarction and |nc ve dysfunction;
thedRormegtion o Wﬂwéglﬁgﬁ%aféggggﬁpl|cat|ons relating to

F@&% t agﬁ&gé‘ﬂgﬁ’é %%ﬁ% C}ﬂlrgrﬁ \({%gtam?a%p 8E%rg%\/lglsubst1tuted nucleotides

{nd REMEEARs tistuse kEboth Hﬁ&l&ﬁ?ﬂ rh@lesm@‘rﬁ ARl eaRheseah tik @Enscription

i nfl ammat ory di sorders . 0., Q , arthrltl

geputes Difent combiapion os?qné?nhafl RSP pgE eyl manganese

BINEkiEOR BB MEmaed ati&d yR Ik OF PMUNR tﬁh&@lﬁﬁeﬂ@ op@n@n concentration
ast henia gravis, system c _|upus erythematosus (SLE,

3 the mgerepiun apdgnangrneamehienidsbeing depeadet o8 Flt%oncentraﬁon in the

act | %@{B?\%acﬁ&{ 11(1]: Yk QFNT?mvhlj‘%Q dymprdhRbest FAUMLRMRbtain the

ocul ar 1 ndications such as di abetic

g@auestcypfédsw magrplySi' substityted O nBansanrhticonll 4y &, erseld and about
t

e e L T T

1 nrangmese\chhbnﬂe axmpmfﬂpddewﬁmnteacphmflélsmr@sntta@a whricelratior of 0.5

a rs the inve 0208
Mﬁe? fhg FEISPIHOR 0? Rve ﬁ | on c an %Olugne g Ggﬁs fgﬁ%rf) Rty 65
for treating a patient or subject having a pathology

The methods of the invention3’nvol ve adninistering to

the patient or subject an aptamer or a conposition
conprising aptamers that bind to conpl ement protein

C5, so that binding of the aptanmer to conpl enent

proteln C5 alters |ts blologlcal functlon t her eby

. F A/ g, o I T




in conmbination wth other treatnments for C5 nedi ated
conpl enent di sorders. The aptanmer conposition of the
WO poesssssr may contain, for exanple, nore thanP@NES2006/005215
aptanmer. In sone exanpl es, an aptaner conposition of
the invention, containing one or nore conpounds of the
invention, is admnistered in conbination w th another
useful conposition such as an anti-inflammtory agent,
an imrunosuppr essant, an antiviral agent or the Iike.
entio y.
i ARSI o 18 RO TB 8Ly LI LN LR TR
eyitcogtagivn of eaoh NdResd 0 hé‘rlacrmeuetntnan@gexﬁ apmomfmaaly @fmM magnesium
rllé%éeta%ffi ng, narlglem%ﬂggl%g% chlnE& aabrg 8%%‘?’“{168 ¢ ag{%/&\%%el H%]phptures {:rom these
g@memtmlttpnst dfepdutwoefold gttlmlm dighliendasage dfeiodiddiirahfeipts.
known t herapeutic agents for use in such comnbi nations
Wi0lL58]b e Psitnirigattainecripfion) 2itR [GMEorngianedincoia alsh Bﬁ}ﬁﬂtytnt (Ths effect
"co-therapy") .incl he ad I stration
st e BB pbutaty shig o bR furia bl bnersoriEhsts gresuts, e
S%ﬁﬁﬂal&@éfébﬁc&&f pay traratrif geiesed inGhik E&ﬁfoﬁﬁﬂke[)ﬂﬁ |b€§ NOH G.
rovrd effect fromth

B BB b B EeR o f G Bedpnesneg st/ N e R By gpraserably 1

ﬁlM ek haddlsd teen ERAD tHABint RBink PEGY §RForati PEGSBOU@ tin tHeMah&%ption
phar macoki neti c .or phar rracodynam Cc co-action

’reé‘éttﬂntlr PRy I EOMPE &z e AR eBR RO Ok H@ﬂlfteﬁélﬂ%lﬁfé@ﬁ c agents.
@3%5;“ stration of these. ther aBeutl c_ager in .
lha Pro‘HaWblf“d%‘roerPft@n&é?r & ALK ( ér) Ig{r%@pp 1o TP(100%)

bideTP €f9|0%j (‘(r}'-llﬁ@lrﬂHF Vintd thiss @ is A Hﬂl%wu%@bﬁdlﬁ&lsvﬁ@ ferred:
égendr ng on the conbi nation sel ect ed

i bhidgn29 ntl\ﬁéP?éwO miYhyspeTBting @ BVLEG 89 lr%/r (w/v) Triton X-
100 code @wﬁv@ l\@é@lgm 6.5 et %@erthes&{n@édtﬁﬂorpéf h¥fP’ O(BMe NTP is

nor e of hese t herapeutic agents as part separate

kB iBYth Mltfdyl § Bl r?emﬂ\r Whereitiredoneantrationofzach 2r®Vie NAP; i §.0
m&HUSLOMY Nt’tﬁ(e ?"%dtﬁ‘r(/r' % fegéﬂg RIoG L) tz -'dﬁ’é% 3870, 2°-0H

Conbi nati on t apy |S|n

S HO0N.anH 6ﬁ 36$39EﬁéHéAtTVeRH$dﬁ>ﬂymelagdﬁtm1ts/ml norganic
g;ggﬂé?@éﬂgﬁg% ?nﬁlﬁ:&g{ll’é ?%P tatlf ;gmgi@’i&gr' sgr{luee c(::ehofI ap leeas% elt"x{;legtgdes long.
éb:i merd |hstematm@mltoff tltm%@:’@thBﬂApEMBmtd“7a§emq:slymfasa(or any other

e t her tic i.n a .
)}/‘ Selraﬁsﬁ eac%gegﬁgre sgcglr:rl ecgztfbtge %{H?t}népf eipzyme required
umsulr;tcmmterb mmohaohﬁZthNTPmtmmS&Q)tmﬂemé 't/ﬁthﬁd{ C(f)l’mﬁtlons As

ni stering,to.the .sybj sin
FABTRFE: T b B PR Srer e adelioeter o dmpris chggpne that
will literail .0 inplesof isdrggicordmpBhoshBse p@migas bt I 7bhad 25 °C.
t herapeutic agents.[00214] Sequential or substantially
B0nad] t aReonsimalniintiogiorAioh 01000§) cEaTOMETRREH dnd GIPEFEGmH”)

e LR SR P R Reb e bt prr o

M, ERY BRI ﬂhmmersaoonoweutl%nb@mmwmvﬂ IM&8S 5 mM
bso t| on t hrough nmucqus nerbr ane ti ssues

Brhar AR the SeRsRtEtion AT greh ZctiaMa NTR i) o M@Cbaln%mM 2.9
R Ber® theRYn@hidtRh @PEach Ot R%e NEP s £ ﬁ@l’ -0 fI\'I"fPSEegch) 500

t herapeutic agent of the conbination ect ed
i Amarestrefeadlyby0 il eHi oh YGRPT &7 RiNA B@lhmcrasehbﬁr lame/mh iporganic

W%%h?{z}sé ftgnd%f%g?é aa{n'g?:#agﬁé( lePr?erg eln otfg{ l’east 8 n}uileo’udes long.

[hb‘ﬁﬁ?pep& naxfEREH ﬁlﬁoﬁﬂyatlgﬁ" (ﬁ‘)@@"') kst 8&4%%1‘19 eglldcé‘lLlJ P BhY?) into
all therapeutic agent adm ni

tranfptd thafollphaesendidonserd prefmted:mﬂm ltulﬁkr ;memM DTT 40 mM,
agents are admnistered is not narrowWy critical

unl ess noted ot herw se. "ConB¥nation therapy" also can
enbrace the admnistration of the therapeutic agents

as descri bed above in further conbination with other

bi ol ogi call'y active ingredients. Were the combination
therapy further con‘prr ses a non- dr ug treatment, the

ey o o T 1



antifungal agents, isotonic and absorption del ayi ng
agents and the like. The use of such nedia and agents

WO o0o6jokgrssTaceut i cal active substances is wel |l REDUA20061005215
the art. Supplenentary active ingredients can al so be
i ncorporated into the therapeutic conpositions of the
present invention. [00217] The preparation of
pharmaceuti cal or pharnacol ogi cal conpositions will be
known to those of skill in the art in light of the

present disclosure. Typically, such conpositions magh

dpermidimp 2mad, BEGi3AP@ tXa ks, Trison Kei00 /) 1P4 (iydMebllat nbh@.6 mM
0 .

BhorE HRREREEAR T epahd (RICRTE N § 88, MHCISCS MM D b whore

thabbretstraion of teeh 2§@Med§TP csr2 ®mM), &d@ivhiN;TPr (@2dhy AYOPA4 (more

ti el,ea C I t ar

}'Jggga,bﬁyi, %?I lﬁlg[i)’ rPgPZ 5 e %PF%QM%FZ@?%I& P'?) C}Immase 5 ﬁHJ{ESr ik §rlo¥gan1o

pyibisHospiats@n dnitdtal, hidkean allfheind fadafsequence of at least 8 nucleotldes long.

sterilefornul ati ons, such as saline-based washes, by

0162 oNBor iRl i@rspoddtioh € HI004) of ae@cyvm}’lkmrdimbartdr?éalMaUTP

%@{é’*ﬁc&bg{lﬂa’ ﬁ@%f;i%\scrp@tﬁgg@ o%vllrg,ncgn | gsaqqggregelg%gt I-I?EPES buffer

2l hVE DaT A0 AM)ERERiEe 2 infd, spatidinp arrﬁMgPEGzzno@ pasia gw/v), Triton X-

00218] Upon for Iatl t her Y
L s (o O Bl oM Wh (e pH 75
o3I ARNARoIAAEtadeN 5SMBSIMB ﬁi‘iﬂiﬁﬁmca@/rd)}ﬂlosphatase 5 units/ml, and an all-
phar macol ogi cal | ef fective. The formulations are

eEre|SadeiRerynes eab lpasts miclsatides{ngof dosage fopns, such
as the type of injectable solutions described above, ,
09163 u§orareny® poomttes (Kigordie -OMeA e8P LY @@ CET\éP and 2’-F

emplavadr) R0 &ARkrips tHerTbl%vﬁﬁ’@ E&?@ﬁtlonE Be peif@iddi HEPES buffer 200

active 1 ngr edi ent and vol une of osition_to

BT SHemdY soepiies? BiL PRS- %QS’Qth" B Tﬂ@ne%lqor%%lt"/e &IV,

ﬁfg@i | $& AR 2 9fmACH LY PIe m@@msi 2 bﬁ‘ﬂM‘ ﬁﬁd f 9639F T7 RNA
TNistration depend on t he f dghent of

B¢la@p1iaﬁq Branitsa dinprigenip Brraphasphatase & aeiis/ ik @nd/ ﬁluadhpunne leader

%Q@,%Ql)fﬁl Nd H?Jleoﬁ@és‘{é% of a conposition required to
0

sperse t e active co unds is typically utilized.

ﬂg' P YilES lﬁ&&po@&mnmm)aéﬂde&ﬁ@p aldso-onat Uql@l &TP and

e typified by initi‘ally adm nistering
SEHﬁmmB’anuo trongctipts ithegotloveing eanglittons aredrefpreqs: @IuEPEﬁ @uffer 200

{J_:‘M UDEF 44 QRE ISP %rho ?&?%edf g%b §db'i)t1*65}r WL ‘Pﬁ%ﬂ'}é od@@l?@?%&/v)

or’ 1’ nstance, nlnlstratl nTn orn1o
Mallle2.6 oM d\én@u P& nfMd, 2j-OMa Nj& (addhn 2@apMuPIé)7 5, ¥h3dF 17 RNA

g@ltxmgr%se [ Lg};'ts 11 mor%?mc g%pk}lp l?a(t) arl}‘lﬁqS/M %{]alf’fuﬁ* nie leader

ar mac ﬁer
sddgaéncasf ﬁtlbran&hucl@h;mséo@ vvat e r and the like.
Mor eover, when desired or necessary, suitable binders,
[0olé65]ca Tﬂb&:achi bithe blexye &f) itlragscalgmm 1$ pmﬁﬂalniy) performgd atgmamseramre

r po d |nt b

SRR B A BEHoROI RS By R bl oErao 3 b Grore
§1Tewkr)zﬂﬂy ﬂaﬁbblﬁ|37g|€:f&|ta pibnotmg ?t)lée@t?ﬂwlollioﬁ&and sb;dmmg nM of a double
car ho cell ul ose and/ or vin yrrol i done

ﬁg\f@%ﬁ@‘@% fympéateys Gﬁ%g%PMB@PéP§6§ %é I TopRd,L to
ﬁl‘é@@i,e&ﬁﬁrﬁty (B@0 ﬁMQémlﬂﬁ\tg i$048d hﬁdeﬁY %ﬁ%nfﬂ(ﬁﬁ)) %d@@@@b@quent
tragacant h or. sodi um al gi nate, et hyl ene
veaRdsapRFRF naely 50 bl a LGlquﬂé‘H?ﬂ &f %50@ milzﬁd ?ﬁgsréacae@a@@g
EQIaRonk BELAHELE RAsH, 'IHHSQ C}e e predQld PR S HL8RcAbon templates are

nagnesi um st ear at é, I um benzoate, sodi um acetate,
desdiibas belovoihgee, A%¢254@ad ARL1256 rpnsstibamidsr alb?’d0Metegnditions and
magnesi um or cal cium salt and/or pol yethyl eneglyco

and the like. Disintegrators include, wthout

limtation, starch, methyl cejyl ul ose, agar, bentonite,
xant han gum starches, agar, alginic acid or its sodi um
salt, or effervescent m xtures, and the like.

Dl uents, include, e.g., |lactose, dextrose, sucrose,
nannltol sorbltol ceIIquse and/or egC|ne [00222]

T o o " o o o o



elixirs, tinctures, suspensions, syrups and enul sions.
[ 00224] Liquid, particularly injectable conpositions
W@ 2006/088888 exanpl e, be prepared by dissol ving, PCT/US2006/005215
di spersing, etc. The active conpound is dissolved in
or mxed wiwth a pharmaceutically pure solvent such as,
for exanple, water, saline, aqueous dextrose,
gl ycerol, ethanol, and the like, to thereby formthe
i nj ectabl e sol ution or suspension. Additionally, solid
forms suitable for_dissolving in liquid prior to
ARFREY transcighen upder FiRypINsORdidens). [ 00225] The conpounds of
the present invention can be adm nistered in
i ntravenous (both bolus and infusion),
og$ubcut aneous or intranuscul ar form
a@$jus?%%5?grnsgﬁzll known to those of ordinary skill
in the CB@?@@R?@@EFA@@IC@M&CGATCWWN@@NNNNNNNNNN
P ePAREINNANGOOU A ANGT ft%cnrfr&bemﬁdvmﬁcmmm -3

sol utions or suspensi ons. Par ent er al

i njectable adm nistration is generally used for

ARGE5 GHEDUE NG fBamuscul ar or intravenous injections
and i nfusions. Additionally, one approach for

par ent’ ¢l GAARTCRICEAGIGART 4GP '

a sl OVNNENENGTACANKT BRI G- CETCHseAl 4 VA GE i\ G TUHFENTTA-3’
assures that a constant |evel of dosage is maintained,
according to U.S. Pat. No. 3,710,795, incorporated
ABCBPM(SHQ MeNex éode. [ 00227] Furthernore, preferred
conpounds for the present invention can be

adm ni’sTATEAATCGATAGRATESAA CAGOGNAVISNINOPN NN NIBENNFNNNNNNN
sui t ABNENNNNGNASAIA CENICTERGCTCNaC@NATAGAGAGEBCGTATTA-3’
transdermal routes, using those fopns of transdernal

B TS BA Bp ek 938 Rl bbb

feh@ldn ekl cotrisssel’ YOI Ydeh6dine mbﬁosgmaqamg I -OEB g raabdinen

will, of course, be continuous rather th

frivhesphetes ER)«3nCH gYiskne tiphosehsicade TPl gr%rpH erifiag triphosphates

gf Bherhe Hloﬁﬁﬁﬂ %ﬁéorﬂEl@@tﬁfé?f)ﬂoQﬁb%d hSiak HQ%NQfaﬁﬁﬁ%tlon mijxtures of the
nents l'otions, aerosol sprays and gels, wherein

pﬂmntmnwmnrcampnw sobstantinllyal 2l edénosine RoMHHguaypsinsa P HOH

B VA drav et e et R Bt e Padine

abdifed bligddbcledtiies &ﬁﬁpnss b achi}lbnce REH@G e lldasn SOvear a&iltaﬁenosme
sodi um saccharin, cel l ul ose, gl ucose, sucrosg
PedEAes AT %a@%éﬁ%ﬁ"éme ahlshst 07 ol ehapSige NYRlenidesprg 2 ~OH
g&hbs}r& GORRRYIA o8&l bﬁ%e%@l\é@udeﬁ@ﬂé p.il @fpéﬁran{e Ot RE&B0% of
S suppositories using for exanple, polyalk yl ene
gl yidihsnucleotidesesnist @ updiopyinerreorg myﬂf@‘red eaﬂwﬂihr@nt of 1N
LLorie

&Wgrﬂﬁ%ﬁ’é‘et ﬁgﬁsglﬁaf‘l glgg&gg n%;o&%’:lFo %tpg 8 tle prepent i 1nven%10n comprise a

§46ER0 $ihoRSit 1chQ0BLAF all ra@emﬁﬂ@mmﬁd@faré IeOR meaﬁ@ihe, at least 90%
i nvention can also be adm nistered in the form of

pi Poesingarripelidps 3 -Eifsguanerits, aideash¥l ofipll praidimemgpleotides
Y& 6:!—1‘9@41(11{1@%913 awébét 30% OE & Pﬂﬁﬁé 131!1 ?e%uﬂ&daré"z” (t)Hluﬂﬁfﬁ%; Bl a most
vesi ¢ osones can ned froma variety o
piletesiph einbpﬂmhsnt of 0N ttransmnplg)nc; the |nBEﬁf®ldGﬂ]g0mICEah(de a)lﬁ‘rhe qarascnt

h hat i dyl chol t
e A e e O
Sdenbding 1@0% %f 319@%1)51.11&' lqmieaar&@ a@wm gﬁ:@brlm 106% oflh1y 9yt1d1ne
as described in S. 64. For exanpl €

nipdeotif¢scame?” @rHIcemhhee sndj é@@/r oirﬁéldlrtﬁelresrunle@fedrs s Mum@@l@
as a conplex with a |ipophilic conpound or

non-i nmunogeni ¢, hi gh nol ecul ar wei ght conpound
constructed using nethods knaen in the art. An exanple
of nucl eic-acid associ ated conplexes is provided in
U. S. Patent No. 6,011, 020. [00230] The conpounds of
the present invention may al so be coupled with soluble
pol yners as targetable drug carriers Such polyners



m nor anounts of non-toxic auxiliary substances such
as wetting or enul sifying agents, pH buffering agents,
wW@pae08d4388 subst ances such as for exanpl e, sodPCNUS2006/005215

acetate, and triethanol am ne ol eate.[00232] The dosage
regimen utilizing the aptamers is selected in

accordance with a variety of factors including type,

speci es, age, weight, sex and nedical condition of the
patient; the severity of the condition to be treated,

T A
rs@kibn here 0bmprigel QO adhivstie diiptdkpHaies, SKIOH gehnpdiyesiriphasphates,
or veterinarian can readi|ly deternine and presq&t&e

% pMepiidmeitiRhosphstnst 20612 Wiy tFERATPRA ¢ HhegPRtt |
o?%gl%%]()ti&gs gﬁf(ﬁ@ﬁ ustid@hPFARY &3 8scAptidNRixe ROt heqResent invention

| dosages of the present invention, when |
aospdsd wbstrttielly ad 2 c@bederdsinect’ OH gidnosing nd O Me evigdine and 2
ut..0. 05 to 750 | Vie: The .. it -
RSB P TaD R e S RO PPl e
LRA kb Whge Bt 18ast 309 0f 211 denbsifl; mikkofides hbe 7J;0I2 5dedpsibd) aOleast
100. 0, 250.0, 500.0 and 1000.0 of actéﬁg e
JOhg plendl svaRosIneaMpISRles 21512 -%gwg%@q £t Ipat et PhR! R e
%qu)ﬁ]deg LRMEGHNME ik()ﬁﬂe gh 6t W&k B, 40 SR uri@he hlt€eoti@dsde 2-OMe
al 'y dosage nmay be adm nistered in divided doses of ,
urigine. e e@raprefeond embodimentathe yesulfiop@edified pligpnaelcotides comprise

d i nt .
SRS O AT SR TERE0 BRI 2ok 1980RS s
s't)o% bm@gh%é@?@clgg%%ea aﬁ?émaguagg%?g ]etslgﬁ D(bo/ta bﬂaige;itidine

et ween . (0] ay. sfrectli v a
Rl are 4 KMo HSAY bR A0St AL ERnT AR T Srige
&ﬂf'](ﬂrtfg fh agx%gsr% g?{fé}!réd dnfhorfh TP A rhsutdYR I @t d 8l gBhucleotides comprise a

phar mac cs and biodistribution of aptaner
tehemapeber ¢ 80% 002B&Jenpting wicleapdastiad -Qthadenpsipe, 100% of all

har macokj netic properties fof..al s . ‘-

RO ok BB RET A DY BLal gt eggotides are 2-0Me
ARIIARBAS 10096 of Al drfthilcRofi®s afe 1 ltvdesdined
phar maceuti cal application. Wile aptanmers directed
O8] St URxd: GRESY hdlsaiptiodcg@lisord Of e trreseiftfi@fenfidrpthe transcription
difficulties associated with intracellul ar deliver
(eagion snigiHee CORPEISHH X ORISR e inhasHRRIEN radeRyy guanostne

thcs) - ; i i .

SRSEBREHL 155 e AL ARERUUS 2 b G LB
The mbdifibbaigofunientides prediiced nsingithp dRnYdramfscripitior conditions of the

consistent with.the desire osin I R 7] ,
R0 B e b PSR SR PR o 0o, 0
ARthhDEEdhe, sl heotmbhel wilafenic olsefeied embodimapt teeesulting
conposi tions, and, En partjcular, the abilit tg tuqe £ 80%
BBUIGRPDISRF SRSKER LT PSR! TRERPH REBPT A egontq Wher gt 80%
80111 ddbNostn® niBIEbH RS &b 2aREXFRHeOBiAE, MRRAKIB0SE dfQH gusnosine

achi eved through conjugation of nodifying noieties

pecleptidesRe plsoy rewapsing at lnest 4056 afvell cxiinedpclepfides are 2'-O-methyl
' P | § i fil 18880 nridime!
L
piered embadinentTthe resbiting mpdifisd oligmuelpotadee pf the present mvention

har macoki neti GS i SUS b e Xl Sti.ng
Pan TR A B it ARG oot o i AR A Mae Ol i
aeviedind BEeedst 90 Yaefwllteharcaine utdleotidpydre 2'addosn guanlésjne,_at least 90%

e l.e, in . so t her apeut i.c | icati.oNSynel. B.ry.. L

st Sridip iRy Scnre b RSBy erfydCtpay BoPapihne
HhdichtiéRE 20 eyl LHAMOT n aBYst PRERE efmBodimeht, th8 resulting
desirable to decrease the residence tines of aptaners
in the circulation. Aternati4dely, in other

t herapeutic applications, e.g., naintenance therapies
where system c circulation of a therapeutic is
desired, it may be desirable to increase the residence
times of aptamers in circulation. [00238] In addition,

. - e



of the Pharmacokinetics and Biodistribution of Aptaner
Therapeutics) , PEGyl ation of an aptaner therapeutic

W@ 200g/0888REGy| ati on with a 20 kDa PEG pol yrmer) PGI/USBEU6/005215
to target inflaned tissues, such that the PEGyl ated
aptamer therapeutic preferentially accunulates in
inflamed tissue. [00239] To determ ne the
phar macoki neti ¢ and biodistribution profiles of
aptamer therapeutics {e.g., aptaner conjugates or
aptaners having altered chem stries, such as nodified
ﬁl@éllfléét)h@@gglefég%?ﬁ the pregant fypriipacemBTiserasCRIEY Whese 100% of all
%&9951%@[5@&&% e ?Qie adef19s‘ine thall slﬂélnfucllebtﬁd?es are 2°-

ti/2), the plasna cl earance une of
oxl [gpamg)@m@ri 0@9@5@)111 cym@ngm@iﬁogdﬁg@re ¥ Hé—methyl cytidine, and 100% of

&?{ﬂ&lﬁﬁé L tdoaRsstkdve. H{e\ﬁ% &STHAJ% maxi mum observed serum

or plasna concentr ion and the nean residence

R R R N

tehetignl nais ke @@pERER 2 A H gitnofinattiphfdpasrey, 2t @Me&:@ﬁdﬁhd: fhphosphates,
versus the tinme after aptamer adm nistration, The A

3 2PNe vriding éféI&lOfl%la@%taﬂlﬁét OMerpdenqsg\uphospiaest Thy WO@ﬁed
bilgnhaL&Rel 1?18&0@5 n ARG HE! €A ARKBR RS LARE gfe's&lt iention

the circulation after aptanmer adm nistration)
enptise sybsantallyell2G0H gulanesme 2hOMextyéidiae, Z/vml\émumdme, and 2’-OMe
gcli%bgsﬁge; Ibgﬁeeq'&?% eelgn%oglu %en? rﬁ?&fggﬂtgnrgﬁmodc fid olflggn\{c?eoéd?s 081%1];)1‘186 a
seghatce syhehet eha SO% df af (gediﬁosﬂlé h@die(ﬁifdesad’ie a’p@H@ﬁnosme at least 80%
%@g %f utic _to. theanpunt of ﬁgesen

{F & Ppclylides qrhé -l CYP%G ﬁﬁlﬁésté %p el HJéiimP §u<fl%ﬁslﬁeﬁ are
U S ABARE, LGt RAASHR drlan gdenohﬁ@nﬁ@eroﬁd%)gié ?@ﬁ%&éﬁ'& ne. Ina
[00240] The present invention provides nmaterials an
mereraefsrredenindiment.dhe jepultingondified plagdnndentides cotnipelse a sequence
gfg%g @%9% g@% ok gl? F‘%ﬁgﬂﬁén thc!le%ttld%s%% y) %‘H %E%n%gme at easqf gO‘V of all
éﬂldﬁlenmdlldbmies ng 2rroiMed gy tigine at &?@stEPO%TM dll uraie Cr‘lulzleotldes are 2 -OMe

tid ol t I
P8 ot T B 1) A TGP 88 -G P daprsio iy« st

ﬁl[%ﬁ%ﬂ bedodiER! fhe re%@ﬁih%' aRbiRA oﬁ% rﬁcl@@t‘f’de& YoRSiERIsEdénce where
and/ or alterlng nucl eoti de( s) em cal conpositio

H0Pe pialf gnanesinsrualeotidep awst25-OFf cupposnre f 0¢% of dbentidineinmreleotides
> R AUl uti-on. to tis 002 J
LM R e Bl hin2 fhoiRllidh ert S POME et g0l e
ideasapaticic6i9dea b Qslam{e@denb@neel i mnation via renal

filtration. As such, a nucl ease-resistant

P01 NUThED e HdEnsriptien Qhditidhs SMBABSHYink 3o ahé ¥
exhibits an.in vivo half-life of <10 mn unless

FR0SEHRLION S5RCUIHIBETS FYRRIESS 2 TRMe aé@ﬁ’“ﬂ%ﬁ&’@@@ﬁﬁﬁ Z1t8de pyfidine

ﬁpﬁ&?ﬁat@ ac| 'dNIé AhBGnd t‘?ighcsjspgalté bF R ﬁr%wq}'igho%%hatté’]ﬁld 2’-OH
Streaml tOtlSS es or ylncreaS|n the

gppamlmmphnsplam Bre mmﬂtgigtm@ﬁﬁctchélgohuc@ondﬂsIpe@mmﬂalsai@cth@

th
Gl AP B Sfir O 18 et Ry o ity ol 2-OMe
{d2&antead LOR) cySlBES RI-08L hiahe, SRIT DNMEBdicA kh¥rein the

Ieng@hen resi dence tinmes of aptaners in ci rcul ation,

By olmepesingingloptides hep F nexjuumcyf abed | €RRARYT amosine. Ina

SEAREE LYBRBISt atgéie@ﬁhng/a g;ﬁh@rnohﬁfea el nuL g&%ﬁ%@hg fhe present
Apt aners can be conjugated to a varle modi R

mmnerpn esmpgelseasndd whererat leastiB &b ofwdi @hhospmlnjdmemﬁies are 2'-OMe

e. 0., PEG [ ,.€.0., Tat, (a 13-apm nqg_acid
Feliytnens el Tlbo b e Sind sbaodion! o voBEe BRofE o e gy ofan
J. Biol. Chem 272(25): 16010-7)), Ant (a 16-am no

aci d sequence derived fromthe third helix of the

Dr osophi | a ant ennapedi a honeotic protein (Pietersz,

etal. (2001), Vaccine 19(11-12): 1397-405)) and Arg7

(a short, positively charged cell-perneating peptides
conposed of polyarglnlne (Arg7) (Rothbard et a

VA Y. Y.V P ' o, 1



aptanmer distribution to the site of inflammation, such
that the PEGyl ated aptaner preferentially accunul ates

WO poos8dsssed ti ssue. In sone instances, the 20P&DES2006/005215
PEGyl| at ed aptanmer conjugate is able to access the
interior of cells, such as, for exanple, kidney cells.
[ 00243] Overall, effects on aptanmer pharnacokinetics
and tissue distribution produced by | ow nol ecul ar
wei ght nodi fying noi eties, including chol esterol and
gehdsineenleaiden gre REPMecdganaiire, htdsst §0% npalnoeline fvaieotides are 2'-

t hose produced as a result o EGyl ation or. ,
GNarTBaER R Sronlich b HEe OE @f@!ﬂ?ow eleahdss R
ORRAR! T £ hbre pBch&d AModii&RNAE RGultiA: MEdifiedsitboaycleotides
heory, it is suggested mat chol esterol - medi at ed )
ceswued axaqaense whels aploast #870l 4fpB pravoennauclqpbdesrat daMp gdenosine,
Cursnb e . i .G o, .
S Ra o0k 5 8 p el A2 LGRRRFu AL AN S0% B svancsine
1aRle3h®s 2f IS Quiadbsing Bi 1uga DE, fob bl eddiad nutdotides, arael)de
relate to aspect of the lipophilic nature of f .
e sranon ousor % ot hbsieshE ittt e 26 evaposipe. o
ahbst PRA AR inRh MRtre il @R iR igbmaoadas lcoipisa 4 fquence
bl ood stream w th conparativel hkgh | evel s of .
wlesnig 1Q08¢ f dppleaesinegurhotidse alt@i%@é%a posifg, Hilgo ofglhffidine
rﬁ%f&){ltg %%. e(f ~OViE ¢ Eﬂe %O/g g} aﬁ Enﬁtnoaﬁevrﬁlcfé%ﬁ Sra%of)-rdl\qg gﬁaﬂlosine,
Ke art “to mear at e passage of nmacronol ecul es across
andl 100 almaritine rededtidesvdré 2 eOMdaridoe, admearort thap plombi @96 of all
%ﬁtaner C e%&ancg,g{ m ci r.cul ati on. However, |ike Tat,
§URBOSAIFIE GRS Ate 'ISEW@P%Q%tIy accunul ates in the
I dneys_rel afi to ot.her tanmers. Wil e not .
ORFBT i o et Coriisiy o e pitbens Gudfimne e frgpecrivtion
1eBdtM ediRitee oRTpEISRN!-BM Ot efdsidehBipy3phatid (h AV E ufi@ipé trip@osphates,
modi fying noieties in the context of three .
HiPMdas triphdsphadesdensipt Arapaosing tjphasphatasail Pempfided
, } . .
il S8R50 0 S3p b L HADSRAD PRDe o pin
@ingoish substaatikllyallPbOMexdendshe, PHANwaridinesY 4idecysidine, and 2'-F

apt aners. For. exanpl e, an_unconj ugat € 1y i.ch .
AReTonar e it ot D N SRS R Aot mprice
Shestcs hie at 180N df 811 hgdpbsiad mrieodddsragi?’-Qjdn edaibiing at least
aptaners as it exhibits a high degree of nuclease .
&bant 11 prdingnuglephidses gref 1Me pjdne, ar kpit4)% of a‘E Pefidpucleotides
d EQ%R/%‘%?{[Bmé,' anf at ledsBBAA oP Lll@gtmoﬁfleeﬁﬂc_ 6895 A Po AR, Ina
drStributr o [ dney

n’into tissues, primarily into the kidney,
mherprefemgbenstebdingent incod sl fierim edh fiedhel igonriGtides dopmpripg g quence

clejic 1 ds 0245]. As describ oV . 0

e Geeass P an Drenin R R R G AN roray algpegp0% ofl
Wed i ucefdds e ARge i 6dipg) lay BB S0%1as all betidind eplebadestate 2'-OMe
alter the ?harnacokinetic_and phﬁrnacoﬂgnaniq
pitidier atidas least Slicafell guaoring nisatides arndnk’ AmesTes- fladrese
él@%ﬁ@% Ebo ARG S resﬁﬁ}{g{‘r@mff@d GhanYeRotdRs Bhbri b ¥efi®Roe where

ncl'ude 1 ncreased resistance to degradation by nuc
1 &6 el dienssemsmcledtides a2l -OMe demasgle, 14086 &f adlneigene nucleotides

decreased. exp e.to the i system . and.alte 0
&7 S DRIARTCER. S0V b BT LEFB B gty 100% ofal
%Eﬂgﬂﬁimiﬂ%ﬁ@ﬁ%ﬁﬂ?ﬁqﬁﬁﬂﬁﬁ§[tIOns of the invention may

e derivatized wth polyal kyl ene glycol ("PAG")

el efmade i id [ BMGhRhGord @leGfinscription

gggﬁgouggdin %ﬁ%?éggéﬁgﬁggg%g?gﬁfﬂé%%?ication Ser. No. ©
0¢tD8nI8BE; coipirises 2Wrdedioradrnsine 2iphogdo s, AINHcytigine

herein incorporated by reference inits entirety.
Typi cal polyners used in the jsnvention include
pol y(et hyl ene glycol) ("PEG ), also known as
pol y(et hyl ene oxide) ("PEO') and pol ypropyl ene gl yco
(including poly isopropylene glycol). Additionally,
random or bl ock copol yners of different alkylene
oxi des (e.g., ethylene oxide and propyl ene oxi de) can

. g, o



term nal noieties of PEG diol have been functionalized
as active carbonate ester for selective reaction with
W@ri06088s8s et i es by substitution of the rel ati vBCHUS2006/005215
nonr eacti ve hydroxyl noieties, -OH wth succinimdyl
active ester noieties from N hydroxy succini m de.
[00248] In many applications, it is desirable to cap
the PEG nol ecul e on one end with an essentially
non-reactive noiety so that the PEG nolecule is
mono-functional (or nonoactivated). In the case of
mpbmﬁmtex, BePreamenesineihipopign emd |2 @Mh lgpinw,/tnnhnsr)hqme The
| 1\(;% %onbé%étu{eg érga“ﬁgoed gl;g(' gld\?sGSB scrlll%lolll'kalxgwes of the present
;nlvaitdmmgmpﬁm&uystinmﬁy albm’aieoﬂggreﬁgﬁﬁeas -0z ogﬁmﬁé at-©Me
nono- acti vat ed PEEB one droxyl noi ety on
S‘&nﬁﬁl‘r‘ﬁa én%? -0 vpgEed o P rré% einodimentche reyul'ﬂgg modified
ﬁél&&ﬂd@gcdﬂlﬂrﬁe AORUERRGHHe 18t TERLRE%Y of%‘ilqld%sﬁl@ Ylucleotldes are
. The other, un-capped term nus of the
Me@w ad;entagmﬁ @hlmsy P& @Mwsrttdem nuolegtides a@tz @/Ifecmﬂldlne at least
reac%g éa%%?%ggﬁﬁgngﬁfyﬁgé ?%gﬂwgﬁtaCFQQQEEﬁkggfglummne
PR oBIEL aré Q0CKR [uriBANSS Ired ﬁoﬁ@réf%écﬁerﬁ%ﬂﬁﬁbnﬁ ¥ ©alifing modified
have the properties of solubility in water and in _many
@f%’ﬁﬁ‘f gotidss CRapRriSe a SeRIRNCE fVherndt lﬁaﬁt);)o%aqfdﬂhag@qps%lp nucleotides are
Q}ﬁ%ﬂbﬁhg ¥t 1e£0 90%%?a1@£ytﬁﬁ@§mhl§ot§cﬁs cRVAR é}ﬁﬁdme at least
attac the polymer to i1nsdluble nolecules to neke the
PB4 of all g@llmmmuﬂ@ atecWr)Mg gamiosisg land hideasFRi% of all uridine
ter-insol

BTGy ¢ R F i B RS B g e modifed

vidoaiicls@ldedbfrhe floepnit@ttlion @bmpiise akeqidhs whdte M0% 60i1Benosine
1-336 (1995). PAG conj u%ates are often used not only

P leotifesrEe 2 sdnonn rdenpsinen H0P % pEall exitidipe pi¢leqfidsgare @ -OMe cytidine,

PGG% QﬁQI% ﬁos%qulqlesaaeg W3t A éslélrl{)snllé b RloodBf ACHIGER-
of the 1 nvention are

00250] olyalky ated conpound
m}qbaocéd:ﬂ aye PeDMeenidmeand 80 kD in size however any size
can be used, the choi ce dependent on the aptaner and
H}Qﬂﬂiﬂ cafn gxh cBehibe trBAGIwDMpoudnds caf thedbe used enthe dbragyria the

h
SO R et S s e So8KE meripsropences

Bibtleve Emdmg)spemtﬂicet;y t@a Biken poley Mite reaftilpseqientdasd alkddy
n sl ze.

SIBE: PR Sen Edte PPUORS AT GRS FHight sequence

hidadivigg & aloky/highlp seBBieel dpapice la:na oIt a@mndr @8vanthde bethe 2°-OMe
%€¥ Jera thcs are typically cg% cal ly synthesized
AR OBE Bl gt e Ente’ i e o i P SO fucleotides

£QilirdddA HRSse fifyicd) BoRMBPRINE AT difie bRASAPOHMuLBE deh RnBEGhey can be
using the sang iterative npnoner syntheS|s For

Bt &y pesforing pestuAlEX B9diEeativeY-si on to a

@hos horanmi dite form. can be |ncorE§rated into

8174 phadescubsdfsinre et bastillysethogrlds ofAtratnéqrmﬁul}m Y,

Rbdgaatsd Labb @RSy RINSTIS 5B HRaiRQIRIaE! &ﬂdl%ﬁibﬂm than the
site-specific incorporation of a reactive PEG

entinzeadraonditiens descriplsd abayenHerrfkgmplsi wrinbensiieths above transcription

aﬁﬁggpghémgg by addition of a free primary am ne at
-term nus (incorporated using a nodified

ho

@hase oA HEEES b n itk fiton SO Bk B 08 131, TR bhens

ipegergion alspeontbhiplhtes the aet éfioditce buffing Iagetnts haviziglal pKagmtween 5 and
/ a ined with the

@&?f’@%g) f'g‘ %gl be 1&1 cp%xy%g%%)ﬁ%éﬁg’gﬁ’%ﬁ%ﬁg reaction is

carried out in solutlon In sonme enbodi ment the

pol ymers are branched PEG nolgcules. In still other

enbodi nents the polyners are 40 | cDa branched PEG

see, e.g. (l,3-bis(nPEG[20 kDa]) - propyl -2-(4'-

but am de) depicted in Figure 4. In sonme enbodi nents

the 40 kD branched PEG (1, 3 bls(nPEG-[ZO

e 1 o, . - T T 1 T —




acid conjugates, previous work has been focused

towards the generation of higher nol ecul ar wei ght
w@edaososisesl PEGs. One net hod for generating SucPCT/US2006/005215

nol ecul es invol ves the formati on of a branched

activated PEGin which two or nore PEGs are attached

to a central core carrying the activated group. The

term nal portions of these higher nol ecul ar wei ght PEG

nol ecules, i.e., the relatively non-reactive hydroxyl

(-OH) noieties, can be activated, or converted to

109A24li odae Dridi C@mﬁ@gathlmanmaﬁhméwp 469 novhe The mpthpds efthe

A e L S R S S T il

nmnmp@ﬂhmnﬂ, and in cases where two or nore term ni

have been activated, such activated hi gher nol ecul ar

WlgHt PEGspenheing ad/oasmrmst epncetration har eige f&sm 0 to 20 mM.

mul ti-activated PEGs. In sone cases, not all termn

119128]br dhe REGEQ0fvbmeeutration can @ogd et 8do 50 P (evle Shairetlods of

gl{%%i)re%/sa 1%\%5@3&%333%&%(19 F 1t u rhes,g gtg?tggrr g&épﬁlhg p?lgmgrs including, for

bxangidd, iothet mdlePiHGsweikint Pohe otlas palyatkdese gindos. one

termnus in a branch PEG nol ecule is activated, such

HEﬁﬂﬂDIébaﬁdsnﬁerOeﬁsmﬂeﬁmﬁama&nnﬁhm1&01&V%Kwda.E&emmﬂmds

SRR S DA bl 0 e O SRy o, o
exungplaMothehddiargantd) Sedu i dtb!er&li:ﬂ:dnvﬁﬁetérg‘eﬁtﬁ. reacti on has

been described (Harris etal, Nature, vol.2: 214-221,

a8y [IaeRfet]l, ddnecriatsrecun ranye éotd M M av5iedl. artetMeCl

ost effective ro t o .t.he ' hi
Fv e ar St Gat Mok e 0F 1R 5 h Rttt must b present
StheY JangRiest@ibbesnd inalpuderid oibotininyarPbfdydm iredbout a 10 to

n ucI I & a%'l\/ﬂgﬁl% }\/E)&]zi, Bregqreﬂa& :t}%\é?tgcy@? al S501 gl_g]o?g P e?e?'eisb?i the ratio

@dmmmy@@,aptaners. The present |nvent|on al so rel ates
to high nol ecul ar wei ght conpositions where a PEG

$60ai}l | ZhO P -OBALNYP bdncanthatiBK RacHRTEY cap @Rk FHoBSS5 1M to 5 mM.
different portions of an aptaner, e.g., the PEGis

@mszjg atrgd 2 WolNG P Borbi@itn é‘a‘ht@l%rfro%?l WeNRS003Meh that
he I'i near arrangerment of the high nol ecul ar wei ght

oV 847" GRPPOSL GM@’ dofieentatibmn caft b EfEmach 8 mMPEG -
nucleic acid (- PEG nucleic acid)n where n Is greater

i(ﬂﬁm or TeEPAlcak Pan%e bRAQ2PS1o Jr Qthrf@)rh@fﬁéﬁsfo tl’(é%ir&@ﬁt 1nvent10n can
n"pOSI tions of e invention include those havi ng
h@pr@@tmeé withis thepHagnggof peiygy ofipos Dolyw@m@@ﬁsth@mm@@orate modified
AR iR Pt gt R 10, B R e
phehehtingageatisan e ttae@gmuqmreacz@n cmiltmnnclsdlng,é@r exompBOEDTA,

f@T%p @iﬁ?T [00256] A stabilizing noiety is a
¢u or portion of a nolecule, which inproves

c
ﬂﬁﬁﬁﬁo Th Bt AR R MR SRk BR bl Raahi®
'dcmmstl atethby biolagmabassays es deserilsti apfhe |exam}gjem®il®t yreisgitahle
ﬁ%@gel%mts fo%regt%{ggco%&tlgns 8 wrﬁgchqf:e (Ir%? com%l%rgel% ngoqg]flnlst 1§}v01%erd n
pmﬁMmdaﬁ decr eased overaII rotational freedom of the

hi gh nol ecul ar wei ght aptanmer conpositions of the
invention. A stabilizing noiety can be a polyal kyl ene
gl ycol, such a polyethylene glycol, which can be

i near or branched, a honopol yner or a heteropol yner.

O her stabilizing noieties include polynmers such as
pepti de nucleic acids (PNA). digonucl eotides can al so
be stabilizing noieties; suchgsol i gonucl eoti des can

i ncl ude nodified nucl eotides, and/or nodified

| i nkages, such as phosphorot hioates. A stabilizing

noi ety can be an integral part of an aptamer
conp03|t|on i.e., It is covalently bonded to the

o F A/ —™ =1 S~ " o a1 I



of: nucleic acid - PEG - nucleic acid - PEG nucleic

acid. [00258] To produce the nucleic acid-PEG nucleic
w@eood/ogsssg ugat e, the nucleic acid is original | RCT/US2006/005215

synt hesi zed such that it bears a single reactive site

(e.g., it is nono-activated). In a preferred

enbodi nent, this reactive site is an am no group

introduced at the 5 -term nus by addition of a

nodi fi ed phosphoram dite as the last step in solid
ggﬁse SY. ,egis of theollg?nucleotld%‘ Follomnng

'.-.aA al-3 O} Jé!! t.‘..\ hld v
@ h %gﬁot de, it _is reconstituted at m
3 the commlesment FYsHPm bagen TR LRl 18 ﬂaﬂwaw@mme of
haatin, Cik Mitie terkiBEro Aiksk WAL QTR0 disfasR. @B@sf fhd @é%ilrable to develop
odi nt the concentration of oligonucleotid 1
Wg%ﬁaﬁ fheeomplenisat sysigmdiar hermpauiie pse dhis amﬁlgulszmdesnable to

VR I GPR0 Ry (fﬁ'bmp[%lﬁﬁegt proteVd¥ BiRSIsS 19f a E(?ﬁ%&lgﬁ% H98H5nd Sassical

initiated by slow, step-wse addition o
?ﬂﬁlr%ltﬁméavedqaﬂwm of esymplenmmEactivation qescafiesr(Mads emdo]&@llm(rlt)%)

thareaGidhol (8? 8362840 Vﬂc%gdn%tl}ﬁ @1%12&?1?8‘1’%5{ Bio n D e%vtentv c%gn% ent-

by derivatization w't
éqhﬁféd\ﬂﬁ?gﬁge gawsed by eitleh patPEG: rﬁwieeqompmmedt mt&mmaﬁeﬁls i sich as

%Jr(riia (%g g%l%gljt%lg gtgxg g?:%{%?&%slis? m%(r:han g}s agzlu 1§} mlcrgﬂréamsms and
mﬁhq;@mrmgapémlmlpewlowondNﬂSI ani Flhlﬁag'e!&ﬁsmj lmmlvas C5is relatwely

SEBERG0 RS 8ot nthons SRnds2CF Alfelitn P SECHTERE RUaFP dutons
Begindt diSinfeowithmt exupramisivey thidpislectiNable BAGe! dolpRhfentHBteRe

used between PAG chains of varying |engths. [00259]

[PRESTD mmapzuacf Cﬁl mhnbmﬂd alyb liedirable Get duedinAibel @ @ldatie of C5
ai nst .nucl eases

% nts tﬁ atengrre]x bl IpI IB/ qaagt amegmglg enf:achvitiesT Farst, inhibitin,
Increase Tt 3IP figly daplaging menfactivitigpy Fitghy g
tl;)é gcmetamog 62@7?(3%%15( ﬂmétﬁég@@%f m&ﬂlﬁgﬁotg&gli%rﬁgﬁr cac%}ﬂemenu S.
at ent s an

Céle’i‘ﬁgc%‘ba?d VBRRATG PG %GF‘?d ﬂg@}tb’gﬁ%ﬁ ggegijon e eToeliup the
d’h&lvegerbf 03 Hldcks @REMBI Y theRNSHER A% ih&Abia atREk Bomplex (“MAC”).

CIIV? ?uFIe C g %? [00260] thh nol ecul ar wei ght

HOBOF &P Elearaeg biog ha&éﬁ aud B8 £ Shetlpriepralenkptips and on

tsQRCHEI0R AflotBel MBI (WAL (1990 ARCE PMBdIethoRlsFop th a

nucl ei c acid containing nore than one reactlve site.

[bousspe Bsthogh ARNhe MAE® hiNéWeB fnehtdd inSaclie ah@ @}ﬁBﬁM nflaBfmation
bi -activated, and contains two reactive site

agsoc iRt gt Bip diseepesng theliolegn giseasp stpies h@?dl@él@@pnfmmi in animal
hdR1s0ldsg M@dn%@tfb&%n{pll@i&ﬂgﬁd% cﬁﬂﬂ%lgﬁ@lldent 11,1511g vgscular injury

horam dite synthesis or exa
&@@yﬁgwm% Gliny léélg@ rlaPéQOﬂMulhgagw a!.81998) J CTlire imvasti e503),
ABAROML RISyt RAGEHN Bang Lol ﬁ et%%agal 11%15(?%%‘&39 bidhi Linjury (Schmid

internal positions, usi
bl §13 hBlerickSsl 19)- h“éheg\/IAﬁos@dJat@nn@leepmmynescut@autmhmune

n?yastﬂ&ﬁé HaQJQ S@ eserc*(cgcﬁ'ﬁg @ﬁle%ﬁg% Jf I‘frﬂnfallg t1 algﬁ%g{l)e Pré;a%@] ed:tlon in

pri mary-am
transpldntarion SRaléwialef akt(l %) EchneplamtamatsoVe 7 Biues camd (195)

t Fol | o h
T R I T
amﬂotrimntlﬂmeglmmﬂloaqﬂllrwia(]EléseE’lEG(w&d;eJ‘ EgpNded. 30N$74; lmlh%aku (1997)

t th t he ol j gonucl eot i
SBERE T2 ErBEPUR o8 i e Redb b iap BB gtise myocardis schemnia
(hydeiokysidLuctiRsit(1e04) nehe R dPRiadl BRicol. 34: 17) acute (Bednar ef
@ hgﬁ y PEG i s_activated with succinim é

abr O3 B e £id3Boupriaanie SR nisw (Morear (18D ot Clin.

pH 8. 3. To drivesynthesis of the bi-substituted PEG
stoichionetric excess PEG i sagprovided relative to the

ol i gonucl eoti de. Follow ng reaction, the PEG nucleic

acid conjugate is purified by gel electrophoresis or

liquid chromat ography to separate fully-, partially-,
and un- conjugated speC|es [00261] The I|nk|ng donalns

o o,




reference as if each such publication or docunent was
specifically and individually indicated to be

w0 nwongsssat ed herein by reference. Citation of PCT/US2006/005215
publ i cati ons and patent docunments is not intended as
an adm ssion that any is pertinent prior art, nor does
it constitute any adm ssion as to the contents or date
of the same. The invention having now been descri bed
by way of witten description, those of skill in the
art wll recognize that the invention can be practiced
frpmnoggiet.clidyl Spflevkpeiteliativation dunidg exizacotphreak Gicelgbpmepun ez al.,

I- .

005 NRIORCADRLX AT 3p REL O LRL (RYS PRSI0 her.

[Ustration and not
T@mf@wnsmm_ﬁ) andnpttissu@Sniapt aamrate@iot/uﬂvautgmmmnt Higeases

e A AN R G R I g L BBt ©
f89?b' bbltn leﬂfentgagﬁ)/a(l‘f@%g 2 ont;eeﬁ}ﬁ l%ecg%el in cgabe%ra %pngpa%ﬁy, and can

anple to yse S in a
swapend ponitiofe retiital rodyarchatagd(Zheeg oér @Om)d:o:yheas 518499). Low

R0 o IR T E o el cpetc eve, ovidences
Gothp bmnb ofMAT dﬁdtcpnﬂe&féﬁdﬂegulﬁ@fyﬁnroteﬁib aithe eﬁs)of h<5h-&11hl&btlc
B B bR e B e G ottt
(\zeocgnawsmlfa‘m)e dn s@difidie CEBIRP NG HaRbEh delectBBREBEhA Ressels
déﬁg t?ﬁell atin élG\/B+ cog;nl epent buffer) and incubated
(e ol B g Slent o PRA BT hymandpeers hignee ol),

ﬁb&tﬁc%d egttdsiohgethss anPebbels shbk ARGt difeit RRSY T B8ng of Qz?) and
tical denS| ty at 412 nm (OD 2) of the supernatant
&g HdPY '8 PErSEM N Hripedioe dighedis patients. ByIngbhen-diabetic patients

%@U&Q LRI, (RO0YSBICAS bE SQB@-.M 3' &cﬂfﬂloﬂaﬁy ttfﬂeeco%%gl&ﬁgnt Qﬁd \Sascular

si s (G een_ et al Chem Bi ol .
S‘Vétevé? kv th e agtivated fr B{ﬁéi[ élabqt@c Resel @bt anser. \T&K»I ectml Diabetes,

R eliglalsile /oy CZ GH @@t‘i\’%@ets %ﬁ&cﬁhéﬁgf 0%11991? %{é@%l&éﬁ{ g‘“ﬂg immune and

presence of a and -9 by ELISA
QU pdRapent Systenis; ¥goe-g: CAlbr@b B |espl. lAmn J PalhoBgnsl@# e&ﬂ@e%9 (2004).

f%'&zagsu%g tmds t:f?s%a(lgéri:ivﬂé nggljr}gsg%E@ ng éﬂe[b% 19%%]3§pathy See, e.g.

@t avret @AH@VGSSGPThQISEQVISISCNQB 111)04t1d 08 k2002 ab¢ ca@nplement systen

nd
1£nal>§5 %tﬁ/afeﬁ 'iH ﬁ%eﬁg ré?%?ﬁit%? St?erj Ihé%oefe & Ge 5 f g?efg ’ al\.?u-riltﬂf,?sta%pthalmol

Vl@SOl,é?p 1001511@3(200721%114 B&fk)uli—'n gux el. 7Aa)1] Cpthadrhole1 GIER3-388 (1988).
consistent with the KD determ ned by nitrocellul ose
[09190¢ at Inspnme ;ectnbvrbmyntmt@erunaqotxdsreftlle prega tavaritioneempzidh series of

1{15%%10 aclda ﬁalnéeﬁ ago r om % 1(1)uc ea? % Senk@?ﬁ}ﬁ%’é‘a’u‘@’&‘i specifically

tD ndnplaﬂqlemtg)r(ttbthSABﬂZWh&ﬁ f(llﬁﬁ@ldl@ hNdulad), eag dlcak)] the dddivity of
I et elgét k .co e nt ct i Vit Conj ugat i on of

PR et”s@%nl”b" r °§BT 2358PSREh 20 kDa ( ARCB5T7:

@FQIL Delgll%rlaerﬁ @t %r% ck@% eso?ﬁqﬁgétsﬁf [a]é}bstlgdmg e mogu%c)ntmg complement

ﬁ(@&i}l)CSKHT@Sby forr Hefbin. DTHedA g her§ AIBGIE 370w-§ﬁ@1ﬂstaﬂf’ioanc53ffectlve

Ch 40 kDa (2, 3-bi s(nPEG~ [ 20 kDa])
Baﬂ%&ﬁl fyng %P@g?%‘@g a@% Hr@'eﬂﬁlg Hyariety ?fﬁéﬁpfg’r‘l@nﬂ(@&ted
dﬁs@E&@ﬂ- odisor e ulllele%) R 5,)((3511111518 d:oinbl’éﬁﬁhtq%ﬁ@eq ek sbdrs (e.z.,

1730;.. SEQ ID_.NO 6 groups had little effect on
npypsardisl wiey; Ghmedintedeampleme coyplioatiensaclalimnio seienty Sitery
L
b??%@gta@tﬁbg@:(ﬁ ﬁllzfé‘lmﬁ g?iﬂ e§ t%%?pte%gggﬁ@%]dﬂgé%%nﬂg H@fno‘ﬂﬂﬂnd
l%nkpwtwhapwmm eARG 190 5f lpmcarﬁeeﬁ anfautfork Bad increased cognitive
(2, 3-bi s(nPEG- [ 20 kDa]) - propyl -1 -carbamoyl); SEQ ID
NO 67) was conpared to its ,mon- PEGy| at ed precursor,
ARC672 (SEQ I D NO 63) which contains a term nal
5'-amine, in the CH50 henol ysis assay described above.
A sol ution of human serum (1l nnovative Research,
Sout hfl eI d, M) was mxed W|th antl body coat ed sheep

. p—— e oy ~ I 17



concentration nmeasured was cal cul ated using the
equation % nh = 100 - 100 X (Asanp]e - Ano serun) /

W@ 2000/088388er - Ano semm), where Asanpie i s theCHEAPDE005215
absorbance at varying concentrations of aptamer, Ano
serumis the absorbance due to background henmplysis in
t he absence of serum (100% i nhibition control) and
Al110 aptaner is the absorbance due to basal conpl enent
activity in the absence of aptanmer (0% i nhibition

) Rtigt toof %

OB s T e
pexc(lt%aomh yormeery mmwwtlpn)nhplmrmmqperfmm( infusy (e. g myocardial
x([:flgxicp 0 a%‘&cf] )Fr))stbﬁe? fegléﬁgrglateg%ﬁﬂﬁﬁﬂatbgcgsgg@éﬁg%l \é%’dﬁa
attIB5i, gepg@%ﬁi@est@qaﬁar digaananm:a@atmn),@@cmnqlgrgm{we@ 9]

a5, L 5% B GREAAoAL5).

(ﬂh&@ﬂcﬁcd’u@ﬁspﬁﬁ tvhick |C35 1ﬁ13‘ﬂﬁomis&hs1ﬁb[:pundu<% Jorfewarpielung

nf [ t’gﬁg& 41{}2}& FﬁPﬁE?{b%&)B é@‘?“? E‘Efftls‘s&[ a(ﬁ?;fl ef/{IsraCS r%]‘trea?mn%ﬁgment

aB@JhEE{Bﬁ{ BRisd&par (rlla%) 7t Slia. mlﬁhi«leﬁa!?@ d564b1aali1]‘51bdgsysrnédnft@1 ¢omnpddment

inhibition correlated wt o) a rel.ease.

sriNRson UHGRRGRTGI § st 200t PmSOb 1 ab> Ao TRl SRETT F g

14)al dB8Hed, bSuRERIEAbRLUEIOR CYREESted dEarttisgltl damagd, ergt diabetic

conpl ement inhibitors that function by bl ocki ng el b d

T@@W@i%eﬁ@é%@t%*?‘fb@%‘éﬁaﬂ emodebig e‘te(?@?%’]f ay also be use
gg},&gg@ assays w th non- PEGyI| at ed rmterl al indicated

the anti-C5 aptanmer does not cross-react with C5

f)(ﬁﬂ’ﬁ] a T}&é@ﬁ{m&&s Hﬁ? ieTuldBBloBifRRESs @S desbﬂ@édﬂﬁteﬂgmélaﬂmg, e.g.,
gui nea pi wever, signifjcan

pi

qonjaediongde p@cbeho\nl gghwﬁe%lﬁé BielEBHCqRPOuRYsERs P@Fﬂ ARGoRRaEgion of
> Wb AiBRY RYCMNRED WS ABEAGHBNS foMBSpifsphat
an%@@%gog&ymiq%ﬁ%%ﬁgee Tlhe in wtr% efficacy gsf 0t he P
tapk ber€5 aptamer was further investigated in cynonol gus
serum usi ng ARC658 (SEQ ID NO 62), the 30 kDa- PEG

[0EA3b g Ul cob emBEiiRENt(oSED imnign anygpolated, ngnawppEally\peeyrfing aptamer
HATRAH: LS BB 5o i'aneng ?@&@éﬁs %ﬂ%bid@& {1 Gorh RO SRS, @B EYlated,
actrvity wth ah .0 ndVvi andcnormlgus
mnpheaibmccm;mg wpttpentias b digspciagsn corfstant (7K Q) far {fcomplement

lfrote ??s )tan Tﬁé‘ @Mﬁ‘g@@ﬁ e'sghléps O(ﬁx%\)/l '16%5 t%an $od ﬂ‘l/ld less than

sérum conpar ed human by
10hiM imaaﬂ;lam énl\/[ ms@%@]l 5001»1\@ lese Hrand 80 sMutbys thtuhéO Vi bgome

s SRR P ARG Al or ot tion
AREIDEd IR 1N§alov67) on cl assi cal conpl enent

pat hway activation as assayed by sheep erythrocyte
foeret] y sinsanvésr ¢mhodshenga]neeajxtamdr Ioéthp nesenoenoduldtesrafinction of the

nnovati ve Rese Sout hf | M C

RS S S o B o it e s S B TR s a 5
ﬁlﬁbt?jh@ﬂh%ﬁﬂhmﬁlﬁbr eirlb@diﬁlvmﬂth?ptdﬂﬁr stithhlage a ﬁlﬂ&azlsoﬂ@ﬁr eA 535
performed in hi uted serum 0.1% far hupan and.
R S FRECAT S TR0 R OOPSes VaAS et FOTLE saentaly the
GARdHAdHRSs 85 fcblﬁgﬁmbh%%ﬁjot&lﬁ fGREPAr £ dshemiplnidat protejn variant
effects of ARC 5 agai nst ARC672 on shee
peipravhoeynrsistraibitynily s s ErICREYRY P LDT 5“‘&‘15’6%}@“3 Jqpprises

binkin@de preferably 95%

F e e, Lo TR P Pl e preferaly
geqiney ddehity s thia amR(le@@SseﬁWnﬁﬁﬁﬂﬂl%Gﬁﬁ@m@lﬁ@e@m% cefyBtising the
nonkey sera whereas ARC 1905 displayed little to no
specific inhibitory activity in the rat conpl ement
sanple (Figure 59A). Simlar to ARC658, ARC1905 was
~10-fol d | ess potent against 48ynonol gus conpl enent
activity under the conditions of the assay, as
reflected in the 1C90 and 1 C99 val ues reported in
Fi gure 59B. [00270] Nitrocellul ose Filter Binding
Assays. | ndivi dual aptaners wer e 32P Iabeled at the 5'

NN AT~
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GB002 gel blot paper (Schleicher & Schuell). The
nitrocel l ul ose | ayer, which selectively binds protein
W@2@nr/088384 ei ¢ acid, preferentially retai ned t hRCHO$100€0805215
aptaner in conplex with a protein |igand, while
non- coni pl exed anti -C5 aptaner passed through the
nitrocel l ul ose and adhered to the nylon. The gel bl ot
paper was included sinply as a supporting nedi um for
the other filters. Following filtration, the filter
&ﬁM@ﬁéd%&ﬁ&xﬁQ@@&ﬂBﬁ@IIQﬂ@eﬂn§GﬂE§ﬁp@§ﬁﬂn@Bn@ PhOaRYRI1991
screen & rsham Bi osci ences) and quantified using a
BodiltPde86PRbsphori mager (r) bl ot imagi ng system
Amer sham Bi osci ences). [00271] As shown in shown in
PiMe 9 and Figure 10, increasing C5 concentrations
enhance the proportion of ARCI 86 captured on th
ni trEcePHrbsé eI AEY VI d%‘ﬁ’@ﬁ%eé‘ﬁﬁelq&’g%t’iﬁ%&a“slksyp
ARCIEB L eysspmnoméasinhi GBridohgéngirabiroms yvylevvskh fskskrmpit
wel | yGlesoiihbettybyt pags ivﬁ@dv@s:&jdt @lkl@ia]&dsitﬂ gltm‘D@i’élgse{ GBmveeidni

igsi 8*“%%,32 Céﬁbl%g‘l‘%s 1ka{9}/@‘9 tgt X! e Ao P s epeyntigy

X1 rmum ound at Saturatin
nEps g t‘ﬁ‘éyfd’n&‘béF%ﬂWb?Fgcbﬁfé’%‘&Wﬁﬁ‘ SRR M ingiaqve
ba ondfcngtwew exvatediwo kverpervat entestfegh | Gupilyves rheinlaatp

15 M A xS pdp 41k|3&v]dd9§d1 lala&ggoavtar ﬁaq%h@me I ﬁdE&;@ME@&rgdc@ﬂgsf
W N

1 r ecti vel b€ 1 vae
Ay VEIBER L R ch8) LONAGR dR Lol MR et i1
| $Pdi B HGEES Iﬁbﬁléltwft HFHS&?%%rhfthflfﬁSﬁgaW‘f%lKD t%ﬂ“’@é%rl
H4101-Gyivi@ed mabl(degureikeord (4@l aneesaylbetoween nmatgmdswy

béoﬁdél@gv&éétryeﬁfq%akgg’l @Bafq%msb@fg@ggggg@r&ammgy n@,@ﬁcnanad
66?n | ncu .S .e

Fol | owi.n 4 hr
i e u%sgfsndeﬁ)c}( '._e:L ﬁ?rr@;_lﬂ))kﬁeﬁeﬁaalﬁz 5 sgg]?cccg CP ac%&eg cegraarisl
deérexses e CG‘VOEBS@EF O1sHRraght ekt Hev kbrebsefr edvatvhly
AT peRaldisl waehanged ot @.sb6tgi@. dadaiakvf OBRTLImnT® ysvvrgegiq
d@l@w{‘/}eﬁy@t tJ&%qR@%sS aff&!‘lct:ga% !J\Q@g%étﬂg Usb@trfcﬁc@eg ssshlvtftv

qu ]'E-LTE:Lhn:L nfsi tlsz??}hean?( ur]géd;v rees gf f It?éé%trgly gtlsrrﬁefp

r exp
n%ﬁ?hiﬁi@lleﬁé qeaﬁﬁ%léfk19ﬁ%¥9Fé%ﬁ§r§%?qP%%ﬁéﬂl?ﬂ%P%H§§E?|eBW?ﬂ§PVfY
tdre dingsahAtvindhabl CoRgREL8G éSnl¥ iy r Taldysysf@bAgsastwlta

%&.ﬁglrvm@ﬁ QCy\éécﬁ'l\(qnérp‘ ckgﬁw[%eycgllélﬁégfste qsq%pﬁ]kmq %%l%gren

Kk s the f rder djsso

(b T BT S (P = TS EIE O I B aaPoT Bat e Lo10=
H@éc‘?hpﬁflrﬁgvﬁ e kEerlived inpRLvefviche! ak@e REIGEETOWPE érvdidtsin
Miaar 111 AeppChld AREE8H bggmhede MOEgiteytdlevEiQtes @dndwsgkhk
EgzlhgélhEbkkldfu%91$ﬂpvé$51&5&%1§&§%0§E§s8{é¥%£ ASSAGEAL 100 csry1k

rat e const ant gurﬂts of . The data wer e

5Pl Yrat GET ng ¥ HEPE EGTEFY Pt 6P HisE® JESTHSL Plogisaneedik
WHér @lvetalad b riceatkhdaty dhdobimredfleaciraAtelf€® il pp ehfyyeyhr
€09 e arlgSerli@k kshikiVASE BXLREE 0N qmbdted OtthedetlkdDhokpeiaya
LﬁRq,kvé A rleqlvﬁxmf/ﬁatf %T@lﬁ?ge%s§aeeﬁlﬁé lEY; 0 n%ﬁgg 60 QST i

course of e reacti on. Under ese conditions
te PEFNEIY" reABT VeI PSS HEXET| %&s BYPRF HE™ 48 S qhHt I on
for a first order process, Vf0l-=/c/ [ARC 186], where
/C ' =/1QC5]. [00273] To anal yze di ssoci ati on of

C5- ARC186, radi ol abel ed ARC186 (< 10 pM was
pre-equilibrated with 5 nMC5 protein in
phosphat e- buf fered saline containing 1mM MjC 2 at room
tenperature (23 C). The dissociation reaction was
initiated by the addition of nonlabeled ARC 86 (1

mV), which acts as a trap for free C5 and stopped by
nitrocellulose filtration partitioning of bound and
free radiol abel ed ARC186. A tinmecourse of ARCL86

di ssoci ati on was obt ai ned by4 arying the duration
between initiation of the dissSociation reaction and
filtration. The timecourse of dissociation, observed
as a decrease in the percentage of r adi ol abel ed ARC186
captured on the nitrocellul ose filter (equal to the
percent bound to C5) |s mell-descrlbed by a
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wel | described by a single-exponential decay where %

ARCI 86 bound = 100 X (1 - k' ). The tinecourses of
weouwehsdssati on for 1, 2 and 4 nM C5 are di spl apedus1w06/005215

Figure 12. As expected, the value of keq increases

linearly with [C5] (keg ( 1 nM =0.19 0.02 min 1; km

(2 nM =0.39 0.03mn1l keg (3 nM =0.59 0.05 mn

1, keq (4 nM =0.77 0.06 mn 1; keq (5 nM = 0.88

0.06 min 1) . Under the conditions of the experinent,

the relationship between keq, ki and k. is Iceq =

[09y9315] Intsomie enftiodsnentsrpf @t invemtion, dlie sequenpsiddeiity vbidrget vamants is

EQE ﬁgxe%pu%m% L?xsﬁlc%gdgg’%lbﬁﬂe%ﬁ r@%ﬁﬁﬁﬁleq%é&% [lcgebg%?n thé context

Em&smr daxr@nucitmb oad er nrhlahl, sequredes, Ief.en ¢hi thvioem snood selquamcEor

Sll rs]g %glgcresa h are he Sgl‘né Q have N%écﬂae ero I?tg dee%glnﬁr(l:ouet%:lc{ 1681Hues or
% UiCF ed FOYOER PErg and

ﬁﬂdebdmldaﬁﬁ:htafb tARﬁéh&ﬁ wthen mﬁmalfedemd Ial1g1’ﬂ:ﬂIfumlamilndmrcotrlé@Sﬁience, as

condi tions, ke nM\i ni n

BegiEdshe fmog‘hﬁ ?1\%1%’1“%156‘1‘&68?? “eoélE’&H&‘i“r?égot"‘me%S ‘l’fgﬂhy/b“ﬁ“'rﬂf e

ﬁfsp&ammmr seﬁhéiﬁ:e cO@pdrlsyn, Zyﬂ@lll&%n@ieqﬁéiﬁﬁh&t@ BPLreddrétce sequence to
cubation (~ 5 half- kives are required for copplete
l%é% SeélljfiHCFﬁ B sePRed: X hshyrips p ArayBRaeicoRPTIR a%@ Enn test and

ﬂe@’er%d@)sec}‘l\,ﬂehées SheGfbfi | htﬁ@ﬁ] E&lﬁplﬂé}dﬁﬂ)ﬁaﬁhbﬂ@tcgolﬁﬁﬁteéi&% Wadignated if

affinity of the conple as shown above by the

BeerRPe dserenss Heef pmégogé%g apgwgterssye gesiematgil nThe Resuence
Qor%peﬁ%n ME&riHS tﬁenAcaﬁgléfes e ﬁwn@e@&nweﬂtﬂﬁ ERatel 1o se@@nce(s)
alternative estimate of the room rrperature KD can e
edatya taihe sefererne sediened, hesed en thardgsisratesrmupgigm parapgiers. Optimal
5@&&&9&%@&1&1&@ £ Jom:lalcuqson cHn B@éo%dﬁ'{?éﬁ fe rg; 8¢ u&abGHhAhaHey

0.01 nM "which is co consi st ent
aligphithid Sthdfe WateringadAdib dppel. Wﬂt RetSd dyfiarhychaearhadelsy.

%gg%ﬁ al &ﬁmﬁ%?ﬁegdlﬁhéry&%ltl ise deﬁk{é 1(]§§94%§%4I§K()1 9ﬂ%, bfy(ﬁ’ie search

SO assessed I'n ni ul ose trat
ﬁssam@rlbymctbn@aﬁﬁesmnn ®i Lihmew fpbee ettt AcahBanBRASShYH (1988),
stre m.a d r i n
gg comy (5] 1m1ggn\4%1n§%10%9g% %?S%?ﬂe%%?ﬁgmhs rggyl;kg‘r %ﬁg?ﬁﬁggﬂ%?ze&xansd
WEAsTaun dieaﬁscbn[smaﬁﬁnamqﬂo&werewa&]exgh;@émgcmn@pﬁydr &troup, 575

L. 8 ol Bl g Bl
ﬂﬁw ) P%lg £ %afnlg Seite c4t algdﬁlﬂg gi% ;SIU?[ %i n%)/f d%gﬁgltil?igg Pég‘%eznlz_lée%uence

(deatity # tlﬁb@nﬂﬁﬁ’useﬁ iBtheluhsic Bealdiiggnere satdhaosl (hﬁeleaﬁer

FALASE e & AR Mot g i bl e gnBa gl er ar,
TGS Adﬁ[ﬂ&{es : :Dﬁ g%b t&%—Bm@Z (1997)1 S4ftha fis: paffoﬁlﬁﬁ?% g%IAEZ@nalyses is

hen e roc ul ose fil
awg%s R R Fheﬁéaal aﬂgé%ater ‘eﬁl b ahaplpBHInks e berefaatior
WRCBIYeltRIdeTanR fahmerrsSesd ml dé@rlﬂinﬁio%e@fenég id8Atity using the software
nitrocel |l ul ose blndlfg@gersus [C5] by a fit_of the

avlable ForCRE G &t iR proigleide pegisacas) e Pl ASTP (for amino
QH@ kd 1&%5)2&4 dedriveli 11{@0@11{11@ bt RS £Liad Res. r?QSWZbSW 25 (2004).

depi c i'n Figure 13 show the aptamer essentially
flR667 ]nOtIn %ﬁ&ﬁ&"éhﬁ)%dﬁ@ﬁt dfithe mve?hn%@the %Jt&rﬁ@ll'lg@sdbgtaﬁ%%he same
di spl'ay weak affinity for soluble
plplb‘s'ut e Schgplesnentpreteiasitlent of 41 aptemen o@Blisietany one At SEQ ID

;
LA 00 SR GOTIAERbioth 0L POASEALEAL R pyon. e
elpztemenims subistaoitialky tlldmrraptracrme :anh dvibty e bmﬂ &tcomphdn(ekt p‘IrGtem as

nuch | esser
Do el Eos e PRGBS ot e e T
QB ERbd@mexrt) thb apidmensiof the invghtiaf faive h taquecehineidingany chemical
mai nly via recognition of thegogC5b domain. Thus, ARC
86 and its PEGyl ated derivatives e.g., ARC 905 shoul d
not interfere with generation of C3b, which is
i mportant for bacterial opsonization, or with innate
control of C actlvatlon by regulatory factors [00278]
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(ARC657 (SEQ ID NO 61), ARC658 (SEQ ID NGO 62), and

ARC187 (SEQ ID NO 5)) (0.05 - 1000 nM readily
w@ovpesssssvi t h radi ol abel ed ARCI 86 (SEQ | D NO: p@l/us1n6/005215

binding in the presence of 2 nM C5 protein.

Additionally, the titration curves for all four

aptaners nearly overlap, indicating that

PEG conjligation in the case of ARC657, ARC658 and

ARC187 has little or no effect on the affinity of the

aptanmer for C5.[00279] In a simlar study, the effect

wdiBEGiasriicegaing &g en PAEQ D INOTS, §ad, toell 8H0138-98. In

ERRR R 0 o e b i 3o oA R e
blreamedreticad GothpiBEIONL Eahotbénﬁﬁ@d{r@@t the aptamers or compositions
k%lsu{’ rRP %ptame%%éﬂ nﬁ %Flltl ?1%9 i3 lto t%e E a varhéfm%%{ng eMnt-related

eac
pisepes c&GﬂmordeBBﬁi:lpﬂmgan]yrdMe I&@@tecﬂfrorﬁ ﬂ&lgm[gi avhsi 854, of CeotpEment-

/ t RNA, nd seri al l er a
e SRR e Sohh fiprdlaliptih SP st il Sbspneds foptioations
m(%lﬁlg (i) Gcabnaﬁiy’lartelﬂb}‘ﬁalsﬁétmfﬂ t(@Agng) fﬁfﬁ gg Eosﬂagﬁ_ihtﬁ/e\gﬁlfe&lgg,;ﬁ%emlc
a e in ate (0] r 1.0] apel e

Reggrophyl @&38‘?1%9@56 é"t aton, sreapsdgisk of nWﬁ‘E?éﬁ?laldﬂ%W@BP gnd increased
EEHIRB idlSinctBR; FbteRdsid; iP5 GRIBRH cbAplemBtWomBRcatiBSs relating to
then added to 10 mL of 10X C5 protein to initiate the
PYISHRICSHSCOTRE NfeRention niseisiatopiilsym IRE GitaBBosydiaRc
ABhclidh, QRKE, £ RBHE) e&ngeﬁle&%gwem&ﬁﬁm@ry %isemeﬁqe ¢g Casthma,

reacti ons were eq Uilibrated for
afyitishisnsis.jand eaeéa%#feé offiap trgesplantatignle a1tq qm@ﬂenseabmlaé%s
F

e g P RO St 1R S SUELE)
indlaipiation,sxpacotHetca NROTBENDS a¢tivetomm wrlbfrdy—m/@dmm ¢sinpileypent
A0, A PR ko RO il rEth B bW omage suchas
fiab@icvetinppsthwer e det ermi ned from semi -10og plots of %
i nhibition versus [ARC672] or [ARC 1905] by a fit of
{09898 at &n oy enthedisrput tlieomti-Of dntdmedns of therinverdigp lincludde n¥xture of

c ' )l )
ARSI GO0 AEATBER L) o (0028 T g
p@nB- 1bﬂ1®(eﬁPE@e$cﬁ@twm}19ncpsequm1y¢ (SEQ BaNpairpipt 3 meHEiBEel adki-C5

I|tt r.n a ffinity as.measur b
bt AlooB e Bl R R s ey BTREN, e R
ﬁLanixtywa puﬂnels’:(@ anMGA/ea@ tsepp noKifitd te?l -Oble, ARIGAiHZ calydwARC

sectv WY, he y-intercept the lLine fit
S REg Dl R R Shoh BioglP o BEpn ) Brtrgtpresent
AlbRetelf pitmidénet that ¢4k bd etneilirhdvasly fnﬁfdlfkﬂ@& BCHadithdutGubstantially

R R e R S OB BT R (e ulcialt gl hyfow (8EQ D NO: 2,

ERIREE)S. | OR 1A8&HENed 8fRuc IRV FiHes mhé eseﬁtlpyﬁe@hlﬁ@resmues
enerate 10X sanple series_as described above. Bindin

beapicopaingEhe a@q‘@lupll'om’f&t:)e‘é{ nggifigation 4oy gt X -QYlelp wbide @P boxed
éfduesABledehe F}Eyrfnillhh@ F&@u@ﬂhé& chil€orMih EREEL buhﬁ’&g of h biVIe

appar at us. rcent inhibition was cal cul ated by
mofiantion; (Ag noh -datle revduss idiceted raticini any (Padkishepntain a 2’-
ot
BOLTD Sl R it LRI 8P SRR Rloh oP g AR Red by am arow
). eesltimg dietplytiv swivity bbige pdso]tlag @pta%n 151 L'ublsianma}]:y daaeamé Ina

{ére%%g %angcgyn[al’%&gban? P(gf]napt%é/l e{_ﬁf I}e dlaven lt 008}]{1[518?51 atIBlF e.otlde sequence

éc(cbfaﬁ{gtoSEpdm'm@titor] ). As shown in Figure 6 1
ARC1905 binds to C5 with high affinity at both 25C and
37C. K values of0.15 0.048 nMand 0.69 0.148 nM were
obtai ned at 25C and 37C, respgctively, fromthe
y-intercept of the 1C50 versus C5 data. Both val ues
are consistent with the KD val ues deternined for the
ARC186/ C5 interaction described above. Exanple |B:

V\hol e BI ood Assay . [00282] The effect of the antl c5

ey o T - Y 4 a1 oy




concentration of C5 is approximtely 400 nM These
results suggest that greater than 10- fold nol ar
wemensssed anti-C5 aptaner (ARC 86; SEQ | D NCPCHYSIUA§005215

be required for conplete inhibition of C5 activity.
Exanpl e 1C. Conpl enent activation by zynosan. [00283]
Zynosan i s a polysacchari de conponent of the yeast

cell wall, and a potent activator of the alternative

conpl enent cascade. Addition of zynDsan to ex vivo

sanpl es of blood, pla or seru n_t
(48 o PRETPPIS ! SR GREERetSETURTE BB AIRPE, SRCIE6 (SEQ
1 Re): H}j{vﬂﬁh (RowA th m?\ﬂesgl Al |d@sc)ﬁBécBlanl’]S Hfat. G8bN®. 6,395,888 which
ST S T8 T s (Can o e
hdle 00 %uglgqﬂ&ﬁﬁcaftlgﬁs Bine %Jd%ﬁ%@%&ﬂles @QSémnes)Mé,)'e DrOMe

CynOﬁDlgUS Serun] Charl es ver Lab S, ? Ng% Th
madifisatéqiskexgenhiariheae r@HevHge @é’ﬁ&"@r{fl}(’é‘ﬂ i HE ig mﬁ?&%% )- The
1&‘%592§19 n%lg of B)invehiiéh ga%lsgﬁz@hﬁﬁ@h@é}erﬁfmlftﬁﬁs 1)8@ ﬂlﬂﬁ@ﬂd@’-H

activate conpl enent, zynosan (Sig

nmdmcsuoﬂVOF ol axamplE RO PGS BpfamaoT AbrdErentign §é‘*&rf‘%§3%% (SEQ
18NJ 1\{1 o%&gﬂ r%t [ P4 O $§305 SE%‘O 10 %o: f)cblohﬁ‘l’ﬂs R&ved 218

|ncu on at n@&artlc es were
m’oﬂi‘f&u’ﬁmhs liyircbeeintsidies gefizon 33md 4pysimédineresidess B ieEnt

t det R
NG A e SR
résidues BhbWBI BiswitlerdeBigusaB)Di ego, CA) [00284] In the

absence of aptaner, zynobsan treatnent activates -50%
[@0208" WOrh@rcombltortslob agta@Bys wotparsambeire 092 v at i on

A S BB 60 Bl A0\t

1ﬁﬁﬁ1ﬁ@genmnh1§@m&ulfaﬁwﬂghtl compotioisgu er PEGoftvasing gizes egch ofiwhich

A T I W

CORPBASS aPEmMSRRS dédribddg Mebld 6 .below. Mherivegion ais opmnikeh eptamers

S e S8 UL SRR SR

aad P LRHmES! Hid‘i@{eﬁ BEBwHut SREREBIg a0 c&(e. diigheeted dT) where a3’ cap
concentrations of aptamer were required to achieve

igoetpadiedtde i nhibition in cynonol gus serum In this

case, 99@6|nh|b|t|on was achi eve ence
(G950 rerptaiEed Gheriiad Homreogtt OUER e AR AgEmere ed
ih ?}e@ to 5 H3ERdn, F& AcSbithé Adivedudidequdnaes i mabibilt 4l 3/ -OMe purine
efrects of ARC1905 (the branched_ 40 k

drips (it modiigatiany ap risyied by 2R alp AHSTA1}E é&@‘i‘%%?%ﬂ&img
ﬁﬁ%fe&ﬁ&n Al /ﬁ'ﬁgou;?ﬁ nd'i@egmB@'?Eﬁ%n@Hrehﬁm@d?edad'ydmc‘fn@mﬁmg%e

ey sanp es t he zynosan to actjvate
@orfHosdiBa nuceaide;pdl mml@@wmv@na decpranpdafications|agig dicated by 2

é}é n%ch(ﬂn gA‘t&fe 381% sﬁ&%ﬁ%ﬂu@&&ﬂﬁ&s aﬁ‘@ﬁrﬁl\éduﬁh@@r 1§1H@ RlpeSshg

Loui s,
\M@)out a'h‘ém’z yip et Araseding Uip phéledidg gndacaﬁgg\g@e-p}bﬁ@d% & urther a

d d [13 2
07)2[5 mcﬁcgi[c]es%& irglart% éﬁ%%? %’9??%5)@%4{?61%&}65%3?%2%3 I1 @ser NH,
infiezes hexg et mommﬂlgrdmmfﬂTE@ ‘endinat¢capolyatiylene gUAolgp})p having
t\l{l\w@ §1d?q%]r,egh e%%ﬁg gllggéh afﬁ inv’ Jiadi Atesan gtal(néc'otlijatv (g b%tgl’cog)ugated

nmacaque serum
SNSRMhdwas pur chased fron1B|orecJanat|on (Hi cksville,
NY). Vials of 5-10 niL serum provi ded by the supplier
were thawed at 37C, aliquoted (-1 niL) and stored at -
20C. Aliquots were thawed as needed just prior to use
by incubation at 37C and stored on ice during
experinments. The final concentration of serumin each
assay was -100% A 20 nM stodR of ARC 1905 was
prepared in 0.9% saline and serially diluted to
generate a 10X sanple series covering a -90-fold range
of aptamer concentrations. A no-aptaner (saline only)
sanple was al so i ncl uded as a negatlve (096|nh|b|t|on)

F A/~ ~rN o . .



and ~80 uL quenched supernatant was transferred to a
new 96-wel|l PCR plate and seal ed. Supematants were
w0 b@shsdsszen in |iquid nitrogen and stored atPEROSDIE/005215
To control for zynobsan-i ndependent background
activation, serum sanples were prepared and treated
exactly as described above, except that 8 nL of saline
was added instead of zynpbsan. [00287] The extent of C5
activation was determned fromthe relative | evels of
e ted in each zynosan-activated sanple, as
[@% rglte?%%yl'CSa ELI SA (ALPCO Di agnostics, W ndham NH,
&8ipnpo. El A-3327) followi ng the Coa ELISA kit
protocol. The C5a ELI SA kit includes human specific
eGSR g K Fratt F‘é?él%séimxaﬁvaﬁ?éP@%Kﬂﬁﬁ?ﬁ%ﬁ‘%ﬂj@éﬁ&éxﬂw
¢ a) in plasma or serumsanples. It was therefore
Jgecessary to characterize the response of the ELISA to
EV0QmE gus nonkey CSa using cynonol giis concentration
shangards. To prepare a set of custom standards, 0.5
MrrGat hquot s of human or cynonol gus nonkey serum were
Ar@uba¥ed with 5 ng/ nL zynosan for 15 nmin at 37C,
T ﬁf:j‘_fed with 12.5 nL 0.5M EDTA and centrifuged to
‘epiVic the zymosan. The concentration of Csa in the
ZYARsan- activated human serum sanpl e was determ ned to
hecappcoxi mately 2 ng/ nL hC5a by conmparison to hCha
Xtahdarcd pl asmas provided with the kit. The
dorieeriCrati on of C5a in the cynonol gus nonkey sanpl e,
;éi g%f%‘]%ed in human C5a equi val ents (hCsa eq), was
ﬁ_&&mdned to be approximately 0.6 ng/nL hC5a eq.
;Sgs:r;A@%Aof standards covering a range fromO0.4 - 400
Ngt@brimchCsa or 0.12 - 120 ng/ nL hC5a eq were prepared
Xyderldlit i on into rat serum (which does not interfere
¥wihortdhe ELI SA). Standards were pre-treated with a
i@i’;&ggii% precipitating reagent as directed in the ELISA
Kzi’jrAgrng\t ocol and applied without further dilution to
;tzb%&lﬂicSA plate. The ELI SA plate was read at an
®bov bamce maxi num of 450 nm (A450) using a VersaMax
Mty pransabsor bance pl ate reader (Ml ecul ar Dynami cs,
eI \?gl e, CA). The A4d50 varied with C5a concentration
f Ofégaow of 0.1 - 0.2 at low C5a, plateauing ~3.5 at
Jaz!: or For the purposes of quantifying C5a in assay
sahpbess the upper and lower limts of quantification
were, respectively, 25 and 0.78 ng/nL hCsa for human,
A3 BEQMNINO: D4 ng/ L hC5a eq for cynonol gus nonkey.

A GHESHR GREFIETREAR GRIGIEER AR AWRS d PtnRint ARG rA®I ATONIUMGICmG
In Figure 62, and a standard curve was obtained froma

MRCISHFEREI NP 3 it to the data usin ' =
frrosng ek oA A R oo
Aakygk§ RSy sanples (including the saline-only and
RGOSR RO RO A R RC @ RMGHRAMGBCFC WA AmGFUFUFUAFCACfUMGECm
pootei n-precipitating reagent as directed in theELI SA

kit protocol, then serially diluted in 0.9% sali ne.
ST EFRIINY:) undi | ut ed assay sanpl es (including sone

~No0-.z contr i.call

g T T

11 Ut QR She®fanchédao kbh PEG RN isd{PE8P20WBE R pb S 5 1-@dbilihide)
accommodat e the full range of assay sanple C5a
SRTIGRIER M NOs. Cha levels were quantified b
PR A BIGHCH TV IR TUTRATUSHITBR PR ERE T PRFHIY f%‘r\fcwe’/fyﬁ%%fﬁfﬁs
nonkey) standard curve and corrected for dilution. The
% i nhibition at each aptaner concentration was
cal cul ated using the equation % nh. = 100 - 100 X (Cbha
sanpi e - C5a no-zynosan) / (€Ba saijne-oniy - C5a
no-zynosan) . |1C50 values were determ ned froma pl ot
of % inhibition versus [ ARC1905] using the equation
0ZG 1Th= (0 o inh.) maxi mum X [ ARC 1905]" / (I1C 50" +
[ ARG 905]") + background. 1C90 nd |1 C99 val ues were

T



not vary greatly, the human-specific standards
provided a sufficient indication of their relative

wo ewelossssg 00291] The data generated from bot h P¢EUEHA6/005215
and C3 ELI SAs were anal yzed using M crosoft Excel, and
the mean % i nhi bition values were plotted using
Kal ei dagraph (v. 3.51, Synergy Software). |C50, 1C90
and 1 C9 values were determ ned using the XLfit 4.1
plug-in to Excel. The conparative effects of ARC 1905
on human and cynorml gus rmnkey con‘pl ement activati on
ARCIFREBQ FRRP: (i(’ S app oac e summarized in Fi
BACRNE I HUr e B RS i 1%%Gf§@éﬁ“’r“frk§ﬁ{f9ﬂjé§émﬂ‘3&&‘rj fCrumer
conpl ete inhibition of C5 activation via the alternate
RachNeYQ isn@ahi evable in vitro with ARC 1905 in both
h@mmmrdmgamn@mmnmlmgmsem&mﬁnuﬂmmmom&m m the
concentrati on of ARC 1905 reqU| red for 90% i nhibition
HRC2OGSERIDNGtH on in an u
WGfC&E%fFHQi“ﬁE{dSFiFl@alﬁ“\?élF%fﬁfU"tC&’ﬁ“}?&@%@%@%ﬂ%mdﬁmmmG
concentration of C5. However, ARC 905 was 4 - 6-fold
hRSS7 BOb @tio-agai nst cynonol gus nonkey conpl enent
ACHEMCT GO UdATeCne/amith GdCOftsUmEm AEr da SB@yYAm@FIfUfUAJCACfUmGmC
m@f31rect ed in the 1C90 and 1 C99 val ues. [00292] The

fects of ARC 905 C3 activation, as neasured by C3a

Q%é(.‘éd%&ﬂc e{? m N g 1%%8111({3({}%}{'(% mAmgTdC}QlS e Conpﬁ%ﬂéxﬁ%fét%rmGde

pathvvay IS to bl ock the pro- mflarrmatory functions of
Res3acdo theo:menbr ane attack conpl ex (MAC) w t hout
COrPFERTEIOME Y468 dprat oy STAfghEmnArgC TG oG OnGfUGFUALCICIUMGICmG

amflagtﬁ) s culmnating in C3a and C3b

é%fgé § g8 Ay R o R RERASLE A8 B0 R Cmoromo
oes not 1 nhi a generation

amdzsumddm:alﬁ@a@t hat upstream conpl ement activation is

fIptGeregRGmEFYCT et W dGICARCOEE IC ESSeAT G UMYATCICTUMGCmG

conpl ete bl ockade of alternate pathway C5 activation

b?[yl%i 1|5n bot h human and cynonol gus nonkey serum
%ﬁ% &%dh{]&U Clll?gémG&%;é‘f%%%mmaT {C’l%h]%f@h%f&BfUmeCm

er o magni t u ess potent inin ting
cynonolgus nonkey C5 activation than hunan c5
ARCT4IYBEQOMNOrider the conditions of this assay. Wile

f?meW@ﬂfr‘mﬁ@lGﬂ@CB@?%@m}dS9fcﬂﬁ’tf6w“GTtdﬁ"éﬂ@%ﬁl‘ifpwvcmmmeCm
8ffect of ARC 1905 on conpl ement activation is

RERE fsk6 18 @ since activation of C3 was not
ﬁﬂgt};@k’s@g@lé &%qué) Bt d€mh G m &4 i mbeaR st elonabce g R Aetre finGfem

activation [00293] To test the ability of anti-C5

a tamer to bl ock conpl enent actlvatl on |nduced by
POSIER (7 BOTI8) ej gn materjal s,

gwa%fﬁﬁquﬁwcg% “&‘deSfﬁf?mG%“%Fé’8&“%@11‘?%#%@@““““’0

oop nodel described by N |sson and col | eagues (Gong
gkcab s 1986)19ournal of Cinical |nmmunol ogy 16,
R2AZ5QCCNin Caspud i Crad mGri @B RYUiBh 0006 2 Tm &6 S 6 D fUUARGHIMGICmG
S-50-HL nedical /surgical tubing (1/4" inner dianeter)
Rei16 SHQ B MPed) Pl asti ¢ ({Llm C‘)ﬁ% cat. #
ﬁ%GW“@GWQTH‘E%W%%dFﬁECW YR GKTREE &PV BA TR UmGemG
LRORY RxhLEly, 9 L volune) and filled vvlth 5 nL human
ttqmdcbhmcqpmatmm@m@dd&;fccfmlt;al\ﬂbﬂ@@&@ﬁﬂ«ﬂcﬁﬁ@ﬁuﬁﬂﬁéfuﬂﬂmn@
and varying concentrations of ARC658 (SEQ ID NO 62)
ARC418 BE@W) NOEAch | ength of Tygon tubi ng was cl osed
qul%CngﬂC@@QGdeﬁd(}‘}m%@}qlnC@@@qqf@ﬁgn%m@@cma@m@f@ﬂ)foUAfoCfUmeCmG
NOQ- S E%n&f% | licone |inker tubing (3/8" inner
@gag Rig %*cna&.@n%c&cﬁ&snszm&&{cﬁmagksaamm@f\k&@ﬂ IMGICmG
cat. as describ Gong et a
Tub| ng | oops vvere rotated fors41l hour at approxi mately
30 rpmin a 37C water bath. The | oop contents were
then poured into pol ypropyl ene coni cal tubes
contai ning EDTA (10 ni Mfinal concentration) to quench
con‘pl errent act [ vat| on. PI at el et poor plasma was

T | e



activation in this nodel than in the zynosan nodel,
this observation could reflect the substantia
walrdobessssres in the conpl enent-activating sti neCT/ES298€€)5215
in the two assays. C3a generation was al so nonitored
as a control to verify that ARC658 (SEQ ID NGO 62) did
not bl ock activation steps earlier than C5 in the
conpl ement cascade. C3a | evels increased by
approxi mately 4000 ng/nL followi ng the 1 hour
I ncubati on, corresponding to activation of around 10%
t he avallabl . In contrast to Cba generation,

o
[ e
e ool AR B R SR A
g@@nn§gQ@§N@@5;hat ARC65 8 (SEQ I DNO. 62) specrfrcally
flnoedes G ICo Galcaazagen AndERB S e Anudiid 0T GO M@ FCICTUMGFCmG
study was repeated with the anti-C5 aptanmer ARC 1905

05 |1y dil In_0.9%
SR T S S et e B L S
1R0nf @k8 5 ABYS) of aptamer concentrations (10-1000 nM

fonftRd fCb MGG AABS &AM CRRIIRERSURSHMH PG TAC TG h Ak @ URMARECFUMGICmMG
aptamer (ARC127) were included to control for non

4 # SEQ INPE8Nnucl eoti de effects. A no-aptaner gsallne
OO EMEME A Ga A G96 P el G Ry Ay TAICCUmG G

conLL Eg E donor bl ood sanpl es were drawn by

ﬁfx@&'g{‘r %ﬁ] @%WAn{Bﬂé&@gﬁ?ﬂj 15@1%111'1@[" dBﬂﬁ@‘@ArN@{J HAG )@t%fcﬁr mGiICmG
Whol e bl ood was drawn from5 separate donors directly
ARC06 GEGOM NO: 39y r i nge (Becton-Di ckinson, (Franklin
f_CaKIé@CGNmFmG@aTﬂCTd#thDg@Qg)Gf@W@Gmmn@EﬂﬁCé‘tr@hwmﬁlfob[ﬂ@td@@fUmeCm
Pnto bivalirudin (20 nMfinal) (Prospec Tany

Technogene Ltd., (lsrael), lot # 105BIV01l) +/-

apta @QIﬂh@;@ptl-coagulant bivalirudin, a direct
tdamgrgm“fcmnrh@dormmr:mAmeemdmm&ta&eddmnahep@mmmmfcthGme
Gnterferes with conpl ement activation. [00296] The
tubliggloog nodel was perfopned essentially as

R R TR B e AR G 2300, T AL 005 0 AR R rem

| ood/ apt aner/ bivalirudin sanples i medi ately after
the bl ood had been drawn fromthe donor. The tubes
NREAI (Shemb §ecdrel y fastened into | oops with short
K ¢ (mOs G d‘éﬂﬁf*l@%‘ﬁ@@@fwfnfkle@TdF‘alb@n@nGWﬂédefC%UmeCm

gas volunme of ~4 niL. The tubing | oops were rotated
Xﬁékb abhyndissp32 rpmduring incubation in a 37C water

R OICmEmBaIIC fUdbhh B EmGACHHRAL L GRAMm@UIGTUR G AREBEIR®CfUMGTC

was transferred to a 15 nL coni cal tube (Corning,

Cornin , cat. # 430766) containing 100 nL of

final EDTA concentration of

FqlﬂﬂfoEG?‘FEGa‘%f‘ﬁ‘lcﬁg‘ﬁ‘aA%‘GBSF%C&?‘&WGRA%IEG%WP‘@S%‘BGfr‘%ﬂi?rnmf”mm

gach guenched sanpl e followi ng centrifugation
LEepepdond nEae) ri f uge 5804) at 4C (3,300 rpm 2 0

OOt fFE S ICm CRIGPEICART A At S mEETEn (nl LA AlGHZAEFUnh Gin Ak GUIUBU A FCFCfUmGS
fimGr ogen and stored at -20 OC . To control for

back round actlvatlon a pre-CPB sanpl e was prepared

0 n 1 ag&??GB‘rG 5 ﬁ?éCg@.nﬁnﬁdQ{i‘v%n&ﬁ 8_‘.:[[ Wkﬁbénm%m}ﬁfcmmecm

sanple was processed for plasna and stored as

grswot (sBed sbmge. [ 00297] The extent of C5 activation

WasfeE € mPemGI&E T¢namanitR CEEITE Gmrend T8V B Gn A GIUB BFUA FCFCfUmGTCm

generated in each activated sanple, as neasured by Csa

Eﬁ&%ﬁ% Igﬁa Blbed i mredi atel y above. The Cba ELI SA
SRR d%?%%%ﬁm‘%ﬁ%@%@"np B QR GO Rtonmarcn

quantlfled by conparison w thst he C5a standards

provi ded by the manufacturer. The % i nhibition of Cba

generation at each aptaner concentration was

cal cul ated using the equation % nh = 100 - 100 X (Cha

SanPie - Cba pre- CPB) / (C5a sallne onry C5a pre- cpb)

N T



Excel, and the nean % inhibition val ues were plotted
usi ng Kal ei dagraph (v3.5 Synergy Software). |1C50, |C90
W@ a6 0gB8s val ues were determ ned using the XLfPECT/BS2006/005215
plug-in to Excel. [00299] The nean effects of ARC 1905

and irrelevant aptanmer, ARC 127, on conpl enent
activation in the five donors is summarized in Figure
66. As shown in Figure 67 conpl ete bl ockade of C5
activation, as reflected in the generation of Cba, was
achieved with <500 nM ARC 1905, while the irrel evant
ner had no |nh|b|tory effect up to 1 mM The nean

apt a
s R RO P o8 LA P By i

66). Wiile not WIShI ng to be bound by theory , 1t is
AraspaimNooiiassune that ARCL905 is excluded fromthe
FeidfefCaiCmgme 88 CYSImAmsm GARG U e ompr G TS € Em Grpor @R U e fGmUmGfCm
45% of the total. The 1C50, 1C90 and |1 C99 val ues,

lect C5 inhibition in plasma,
ggwgsma iﬁ%@“ff@cﬁmmé;/;.GQC&MUH@AM%@H@MA%@&%CMGme

nM These values are consistent with t
par aneters cal cul ated for ARC 905 i nhi b|t| on of
= ge@RQIMNOced conpl enment activation in serum
§?€Cﬁ1&”@ﬁéd@%‘“éﬂAiﬂlﬂlwcwa%l%ﬁﬁaﬁ“eTﬁF@’Ad’&ﬂﬁHfUAfoCfUmeCm
Pnterfere si gnificantly with ARC 1905 anti-C5
activity. C3a generation was not inhibited by ARC1905
BRc44b (sebevaotspptamer up to 1 M While not wishing to
foen dscraGEEmioynh GFNIE D dCm A ntdn GBI CS PG e® s AnG TR Tm ARG AV ABUIATCICIUMGICm
fiei t her i nhi bits the C3 convertase reaction, nor

I%%gg’gig éher teps that contribute to alternate

E@ggert ase gg%errq% Qd&%&% g%ﬁg T%enqi%&lde ]gjg]??fgﬁusm%fﬁ fUmALC

Sequences C5 Sel ection with dRmy pool [00300] Two

sRCEE(SEQMEN@erce perforned to identify dRnY aptaners to

h@wﬁmeCtﬂf(quneCﬁB@W desApPRESIGIUTHeACST T ofainC UV EICIUmCmC
rporatl on, San Di ego, CA or Advanced Research

g 89h 88.47pan Diego, CA) was used in full length
é %mpcgg RBRRRGRI I O A HRBIE OISR RAET ad Trh @ AR GUEADACR fUmGC
saehections were direct selections against the protein

targets which had been inmobilized on a hydrophobic
f)R@‘t7é(SEBé‘?HOSAé ections q)'/{\l el ded gﬁool s%fl cantly
ff;ﬁ 1 ésg SHOm O gt e i

m m £

unsel'ecte pool AUsequences shovvn in this exan‘pl e are
sRE (sBQ 1hRo3sy [00301] Pool Preparation: A DNA
mempreaicec oG 0n GinlteU dss e apuencind0030RmGmAMGTdCTMGmAMGTUfUAdCACTm
FRAGACBACT CACTATAGCGAGAGGAGAGAACGTI TCTACN(  30) GGTCG

Q1D NO 70

ﬁ%ﬁ'Z}Eﬁf’%‘%ﬁfﬁ%@ﬁﬁﬂ’g‘%ﬂﬁﬁ‘“gyﬁ‘%ﬂmﬁgﬁ nAﬂq&?igg;}ﬁnwémqugg;,dCdCTmG
e

prot ected by standard nethods. The tenpl ates
WREL4 gl hbedy Wi th 5° primer
hAAGTACGEACTH CALCTATTABBAACAGEAGA G ACGIURHGIAG GT8EQ AnlA DT TmAJCICT
ACGYCrglindn®  pri ner CATCGATGATCGATCGATCGACC (SEQ | D NO
72) and then used as a tenplate for in vitro

NS %NB th Y639F single nmutant T7 RNA
fg}p% g&%CG%n}%}&ﬁﬁémlﬁap&imd%qumQménc-ﬂ\lg@mgg@mm&‘rmAmGTTTmA
T, nmM sperm di ne, 0.01% TritonX-100,

10%PEG8000 9 5 m\/ll\/gCIZ 2.9 nM Mnd 2, 2 nM NTPs, 2
HM@/BEQZMNDsipBrm ne, 0.01 units/ n1 i nor gani c
1i“bphos hat ase, and Y639F si P@
gg{fy}%‘?fﬁ MO A T ! “l%’\“tﬁ%f&ﬂ&“G“h““ﬁé%fuﬂﬁf‘éfcm“ﬂf
ection step was conducted on nitrocellulose filter
bi ndi ng colums. Briefly, 1X 1015 nol ecules (0.5
nnmol es) of pool RNA were incugated in 100 nlL bindi ng
buffer (I X DPBS) with 3 uMfull length C5 or 2.6 uM
partially trypsinized C5 for 1 hour at room
tenperature. RNA:protein conplexes and free RNA
rml ecul es were separ at ed u3| ng 0.45 um nitrocel | ul ose

I 1 o r o ~ 1.1 ' ~ 1. 11 £ v vrs, AN N

nAmeUfoUAfoC



i sopropanol, 1 volume ethanol). The RNA was reverse
transcribed with the ThernoScript RT-PCR(tn) system

w@ boveiossssgyen, Carl sbad, CA) according to the PCT/US2006/005215
manufacturer's instructions, using the 3" prinmner
descri bed above SEQ ID NO 72, followed by PCR
anplification (20 MM Tris pH 8.4, 50 MM KO, 2 nM
MG 2, 0.5 uMpriners SEQID NO 7 1 and SEQ I D NO
72, 0.5 mM each dNTP, 0.05 units/nL Taq pol ynerase
(New Engl and Bi ol abs, Beverly, MA\)). The PCR tenpl ates
RG543 SERID Ned4usi ng Centricep colums (Princeton
SeRACAHGFANSICmBRhGAGET i ArdSd)G damd fusSEth tQT dC TrafsCHd fOR) I ATefCfUm
@ExCmcoGnd pool . [00304] In subsequent rounds of
sel ection, separation of bound and free RNA was done

%ﬁgﬂygﬁgwgﬁbsgrp hydr ophobi ¢ pl ates (Nunc, Rochester

found was initiated by inmobilizing 20 pnol es
OEMBEMRTGIRG GO g a8 Caga CEERTY T G yCp Py pimap TUTUTUAS
EETPIPREMSTT f ace of the plate for lhour at room
tenperature in 100 nL of | X DPBS. The supernatant was
gﬁ@ﬁo eaRYRE. Bnd the wells were washed 4 tines with

ngg Cfsefg@ﬁae%ceﬁcw(nee@?%é% rr SRRl oo

yeast tRNA and 0.1 ng/niL sal non spern1DNA as
conpetitors. The pool concentration used was al ways at
heasst (seqQ b Noss7f ol d excess of the protein
RARGEREFAIGHRR e G AR o BN M@ Se AL RGURGHERL SR AT A /e rUmGC
Reur at roomtenperature in enpty wells to renove any
pl asti c binding sequences, and then incubated in a
bl ocked well with no protein to renove any conpetitor
BREA? 1954 estes fromthe pool before the positive
sRlcecrt G amGEHoeTCIUTORA et 0 RRNA nvEmRsA it TE T U i@ et TedF UR @fCfUmGFCmG
Biour at roomtenperature and the RNA bound to the
i mobi |'ized C5 was reverse transcribed directly in the

%Sﬁﬁﬁ%gb aj.e by the addition of RT mx (3" priner,
Thernoscrlpt RT, Invitrogen) foll owed

quQf@ﬁ@Hﬁ“@ﬁjfﬁfo@EA‘@@‘@6@“@“‘?7@@?Amqfﬁ@f@é§rﬂ‘f"t@fﬁﬁj A& FCTUmGE
f@S3lsed as a tenplate for PCR (Tag pol ymerase, New
Engl and Bi ol abs). Anplified pool tenplate DNA was

Qﬁé@hkgﬁbﬂyﬁdm“g Centrlsep col um (Fr|nceton
?é’%géﬁﬁéﬁ&%gkgggg}?@? (gn(IJ g(émgné%lg@ rﬂ%‘m%‘r%%&?né%ngmGTﬂJﬂJmAfoCﬂJmeC

transcription of the pool RNA for the next round of
selectlon The transcri bed pool was gel purified on a
10 % pol ac yl am de gel every round. [00305] The

%?@?Ei ?ess was nonitored using a sandw ch
Gﬁg’CﬁEQLAxpél%f}}G%%{nAnm’Qf&J mGn%ﬂglPGfb ﬁp@Af@ﬂth mGfCm
@Q@ (trace concentration) was incubated with C5,

I X DPBS plus 0.1 nmg/mL tRNA and 0.1 ng/nL sal non sperm
BRIAGSSH(HHQ IBNOPNIUut es at room tenperature, and then

a nitrocel |l ul ose an | on f||te
B e L S PP b O T RO morcr
percentage of pool RNA bound to the nitrocell ul ose was
cal cul ated and nonitored approxi mately every 3 rounds
WRE br2asesd IpglcesPpoi nt screen (+/-300 nM C5). Pool Kd
Ngasurenments were neasured using a titration of

f%fFﬁanﬁ@C#IPf@ﬂtﬂ%ﬁA'bfﬁr@@fcﬁﬁﬁé?ca%flj’stH@ﬂde@%lP%ﬂJﬂéHSfféUmeCm

306] Sel ection data: Both selections were enriched

over the nave pool. See Figure 18. At

gk&ﬁ% (Si%lﬁgﬁnélgool Kd was approximately 115 nMfor the
fdﬂdfobeIg{d%Cﬁmdﬂﬁ@QAlﬁM(ﬁfQGmhmrﬁKn}(ﬁﬁfdﬁihﬂ@ﬂlﬁ(ﬁbﬂﬁ@lkfcmﬂJmeCm
bulr t he extent of binding was only about 10% at the
pl ateau in both. The R O poolsy were cl oned using TOPO
TA cloning kit (Invitrogen) and sequenced. [00307]
Sequence Information: 45 clones fromeach pool were
sequenced. RO full length pool was dom nated by one
S|ngle clone ARC913 (SEQ ID NO 75) mhlch nade up 2496

~ . e o o o



pyrimdines (Uand C) are 2'-0OMe. The sequence |isted
in Table 5 may or nmay not contain capping (e.g., a
wW@2006/08888% ed dT). The uni que sequence of the aptHD®2006/005215
bel ow begi ns at nucl eotide 23, imediately foll ow ng
the fixed sequence GGGAGAGGAGAGAACGUUCUAC (SEQ I D NO
73), and runs until it neets the 3'fixed nucleic acid
sequence GGUCGAUCGAUCGAUCAUCGAUG (SEQ I D NO 74)
[ 00309] Table 5: Nucl eoti de sequence of the C5 dRn¥Y
aptamer ARC913 (SEQ I D NO 75)
GCEGAGAGGAGAGAACGUUCUACCUUGGUUUGGCACAGGCAUACAUACGCAGGESG
UCGAUG [ 00310] Henol ysis Assay: The
afé xG{a\B@é%f&éﬁQ;A&Pc@l@mn?G@AnRﬂUftcHﬁn ARFURAAfCICfUMGTCm
Qgtphway of the conplenment system was anal yzed using a
henol ysi s assay previously described, conpared to both
AROI3BGEQBEROI®) NO: 4) (Anti-Cb apt amer, positive
eErPR-8H) and unsel ect ed dRnY pool q(ﬂqe ative control}
W@}Tﬁ\%ﬁ% WWFW%P%WEGWHW%% PER P GHVAFCUmGHCm
e human serum was m xed wi th anti body- coat ed
RREBP SEYIDN@EHt es (D anedi x EZ Conpl enent CH50 Test,
@Ee,qﬁl}p( Corporation, Mam , FL) in the presence of
fqmmwnﬁmﬂfmdr&fﬂmﬂ@nAlﬁﬂfEfCaﬁﬂaiyAmmeﬂWKfoOﬁUmeCm
¢éfonal - buf fered saline containing calcium nagnesium
and 19brehedranshied @bBe E’iﬁﬂ%?’%\’fﬁﬁf‘acbﬁ%g FRaDyproard -rHElPat ed
for Ihr at 25 OC After incubation the sanples were
REHM e optical density at 4 15 nm (0OD415) of
éﬂ@ Af@@éAf&ﬁ@@eman@Gmd%fbm%A@éeA}@@%féﬂcs
activity | s expressed as %enol ysis activity conpared
ARCOIBQID NOSE® Fi gure 20. The 1C50 of the aptamer was
EafCEUV B e 4 @A BB ASHE (HIC SO CATMCTESOANPIUEC FBAGRIFESTCt | on
and Sequence Optim zation Exanple 3A: M nim zation of
BS993 Q0 FeSiok 1 GRS HARSGHPA AR € SRk Rribed
were transcribed, gel purlfled and tested in
belew i Bramme?. bi nding to C5. ARC954 was simlar to the
arent clone with a Kd of 130 nM and extent of binding
2040 Inpgeimecenindrents aplaayer thempeutizs pf fia gresens inygptjon have great
inﬂﬁff afsd S‘i}@&ﬁglﬂ% tﬁhqlutﬁ%e{s%hgé ré’&uglﬂg ﬁle'ﬁef?:ten%ué"%e éf@f@%%ﬂl non-
The 1 ndi vi dual” sequences |listed In are |listed
haturafp oG urring Imbleqﬁlde@@bst@ﬁloahd ﬂmmn@e them@dutfcrs breek down in the

Wlﬁtgeﬁ%sﬂ%u %@ dﬁ%{n‘ﬁ@ Eﬁgodﬁﬂ g%ltﬂ%tﬁ?gﬁﬂﬁ?{c ?ﬁggggltlons
conyanng de ad@mevévdrapmm pfihs prsedne gy érdion @emfeeand or have a reduced

' l'ist th A and
b B el e e G nee (U and O ar o2 - O

R hEaRa AERL ol JoPL ufBY BBy "

dlagvinecléatidblaydtizastsi t@tém'mecﬁjenwes'n the aRCAIBngndohiid phase dligonucleotide

RO RA BRI T e Aipsies ef b AG Res

1453 0CII6GHE IIOHOATABREA W@Ws\m@ 9863E@d| Dlution

Y 78 UUGGCACA! UA ARC8
PO BT CEEACREAC TR CAAACREO RS 02 490 4 51 @&%a Res
EESSGTATAGRCABGAMALCEAGRECICERD ARTYR4 ( SEQ 1D NO
81) CGUUCUACCUUGGUUUGGCACAGGCAUACAUACGCAGGGEEUCGAUCG
Exanpl e 3B: Optim zation of ARC913: Doped Resel ection
[00314] In order to both optimnmi ze clone ARC913 (SEQ ID

Ri@rmagnti¢ah ComBositiondi ng affinity and to determnine the

key binding elenments, a doped resel ection was
{maeﬁj ct &l nDop®ed afseswileics plomsacncaliseupasiiosx ginprigng drgamer

Y0 Ral b%qyt!o cg%ﬁh%nw:rgéginrbﬁ S g&ltuia gl%b&dil%@lﬁs,%e compositions are
58




mnimer. Selections are carried out with a synthetic,

degenerate pool that has been designed based on a
wa@Rovghgsssequence. The | evel of degeneracy usuaPdTUS2006/005215

varies from70%to 85%w ld type nucleotide. In

general, neutral nutations are observed but in sone

cases sequence changes can result in inprovenents in

affinity. The conposite sequence information can then

be used to identify the mniml binding notif and aid

in optimzation efforts. [00315] Pool preparation: The
fuétatpt &réntsmalen eed include an effective amount of a pharmacologically active

PR B R AR B Pl
NCeptaldy caamicts. whlse @ynpotmadsiapeaipeially veefchintles fhgubave very low, if any

or49$nat|ng fromthe randon1reg|on doped at a 15%
{og58 .e. at each random ("N') position, the residue

@nﬁ?(g? t 8@%110951 0§ of {he ki)rg/erqt%)n c@u% b i ld% Ereaq b1 prg%}lg a pgthg)]ogy such

uence

@T@I&TW@&%T@WM G Sh(isdDNDIn 8BJtient.
5% chance of. _.bei ng one

d t
R BB oo s Dl e e Bl b A0 ot Prsvente
%ﬁﬁlﬂﬂ@gy{)&gﬁiagﬁdtW1ﬂfb_lqﬁ@ﬂetﬁnd&ht—fEmt&6&lﬁéaﬂ ﬁisefdibtslf(b %—y ng@carihal injury; C5
cri bed .above ete ates were anplified w
ﬁ? 17ed copRignat GUEP Rty O RS ACOACK CHATETIET AL @égb%
flu%&@,ucﬁéé @ﬂ@p%ﬁ@%@%ﬁt@ﬁ%@r&@ﬁ@ﬂ Eéuk&yt@&:}watlon
Two selectlons were done with ful] length C5,

ingregset gt ot gy orgrdip] prfgigEen RS LAZBHIN S Y SRIcHOTepposis; and

PR ERABIARomP RG] BRHADI PRFAAERL c¥BRarf Ak &HioR) iscAsinia-
descri bed above, with two exceptions: 1) Round 1 was

werr&isin iy Esh WOéaréuabm@éct{oasstWé% |frogibite) porap]praennelpied

FARAES dory b B8 e aasﬁl‘ﬁ?a' Eﬂtﬁfﬁls SEFs, s o Ser organ
conpetitor was used al during the Selection.” The

anlem@cm)mﬁ|cemp1amdmﬂmteé@moummeehw@ﬁ1$ @rg- wyasthreip gravis,

e

@EMé@nmmn@mmnmea@ﬂmdﬁh@dwaﬁﬁenmEHmmund@umusmﬁnhdwmawgﬂmns

@89 % %1%:3}‘%1.0 Qﬁﬁggﬁ& % “é’n@%mgéli’%‘&{] ]C\f/l)é er[ﬁgﬁpé()r %%%mf%watmn to

) aibjecsmfkung fom, &hﬁechspb&rdtto of disgasedir ﬂg;ordaswhibb isreREUt@dr
he at eau fen th.. T Is wer e oned usin
e AL EP Rl Rt o UERe Sl L My S sty

thénes fron1each pool wer e sequenced. 12 clones from
each pool were transcribed and assayed in a single
[0020&] dGbmbd)mﬂonasﬁﬂuy invents@Can M G&d ik ssthod ddriteating a patient or

ant s asured using the. dot
SRR AN o s PRt RSN S e B b P i Pt e
%ﬁm?@ﬁ%ﬂ@&ﬁﬁ@&ﬁgﬂeﬂﬁhkbﬁﬁoﬁ@mﬂhﬁmﬁﬁﬁg?ﬁmﬂ@tﬂtnsmﬂﬁﬁn
ittin ata to the ation racti on
GEHIEmet BT o %@Q&lgpf %sﬁpsamefﬁ?éowl%ﬁ@gt Rt ¢ halters its
Elbfogﬁaltiﬁﬁcitloh, therdBf €ealiE ke Bat¥elog® 1 (73 NnM, SEQ I D NO
84 nM and SEQ ID NO 95 (92 nM. The sequences

Loono g hesge dalichd 2 B@SeRnSihd SHAKb] DéN th&pakRAt & shbject treated by

00318]. The, sequences _listed in le 7 are listed in
p@egods of (s TRCRGRR a8 e ANErtFOEpe, @%%Partlﬁéalimm@amaa gr more
ﬁﬁg&@g&9§hgﬁmihe aptaners that were selected under the
LEX conditions provided. In the enbodinents of

f()h?l 0] nVﬁ?lh&Be dRd dptRekr 6:0mit fﬁiaﬁn&%{l@rﬁly Aeh@HE sAR, are
refl écte the sequence listing), the correspondlng

amjuisiseeddn amenty whigly wilhke shEeient indvert dheiilesiasfbiological activity,
residues, as indicated in the text, wherein the

purines (A and G are deoxy and the pyrimdines (U and

C) are 2'-0OMe. Each of the sgguences listed in Table 7
may or may not contain capping (e.g., a 3 -inverted

dT). The uni que sequences of each of aptaner bel ow
begi ns at nucl eotide 23, imedi ately follow ng the 5
flxed 'sequence GII¥(¥(I¥(¥&¥ACEUUCUAC (SEQ ID NO' 86) ,

. " ~1T "



UG (SEQ ID NGO 91) GGC UG (SEQ ID NGO 92) (SEQ I D NO
93) GGC UG (SEQ I D NO 94)

W @BGAHEREBEN GAGAACGUUCUACCUUGGUUUGGCACAGGCAUACAURCI A IB0MDS215
GAUCGGUUACGACUA (SEQ ID NGO 95) (SEQ I D NO 96)
GGCGAGAGGAGAGAACGUUCUACCUUGGUUUGGCNCAGGCAUANAUACGCACGEEG
UCGAUCGGUUACGACUAGCAU (SEQ I D NO 97)
GGGAGAGGAGAGAACGUUCUACCUUUCUCUGCCACAAGCAUACCUUCGCEEEEY
UCUAUUGGUI r ACGACUAGCAUCGA UG (SEQ I D NO 98) Exanpl e
3C. 40 kDa Branched PEG Modification of ARC 86
¢.90BRBjtinEl ke bhdige nlibe epfrindetatzet NHS rddmBHCpGEVETing gleavage of a
%@%Z 2y SEQ ID NO 63) was synthesized on an Expedite

yn%rhey zer (ABlI, Foster City, CA) according to

LecC ' i the i .
0SB N A BB Sl i
RNAnbmdtlff B@Ivﬁo@t_ﬁritwmds faN5 pledafzd eoapletictelsofd@re rilhe aptamer
CERRR 5t B Thshiag Sonfile o kiR R L U8, P e
acaﬁlpleamnmpmhmr f:d)rﬁlliqs1t1on of the invention, containing one or more compounds of

ﬁl]e i)% I11§<lnuor gqglﬁ%%/rg m no h%&ﬂykﬁ (1@ @%%ﬂgé}e%’ﬂg’ﬂél%n sucﬁ as an

SttieiflafghatoW dgentbd ﬁﬁmﬁiﬁ;@ﬁﬂk@@dﬂt QR antiviel agent or the like.

]gl i%onucl fotl des re purl fied bé n. exc d%nge o .
Hﬁ?‘&gt 1%E)crwpo(5lﬁ 1n@1glp\wn€§ 7 rglé‘qsﬁar 5 Blﬁbll’latlon with a

Biersgic eyeRBlic, A dh@idiifeuild ShPiubiahomh allly@A32 hbent h@iti-metabolite,

am ne-npdi fi ed aptaner. was conj ugat ed to ditferent PEG

PEPEY ’in@é’ltﬁfdértcgf;?ifﬂxﬁéﬁﬁélé?lle ARS dfﬁ%@ AAbarie ringgeeryl; be ey
A RilRVasBEd %&ﬁﬂke HovathsthhRc E%n?s 6PE 8N bcAbBPBinations will be
between 1.5 and mM  Sodi um carbonate buffer, pH 8.5,
Hatgblsdded to a f| nal concentration of 100 mV and t he
ol |igo was react ed overni ght wth a 1.7 nolar excess of

{09214 e s i ¢ embipatontassgpyn (o €o-dheranmd qq‘jg@s AMleg adgyigstration of an
%5}9&' Bhbo St &Qﬁ“ﬁvéﬁh@h EﬁcP:H h&x@é’d segﬁfdba%&ﬁtagp@r%ﬁf spe&YEE

J ap an or ARC ester
[rwéwa@lﬁrwgummtnéemw te pmmlqe th@ h@@ﬁ‘?ﬁé‘cﬁffeﬁt from thgeatachian afifeese

@xfera aut egérﬁg ' "h% beﬁé’fﬁlaﬁ @ﬁwt Bf 8 cHhRAM SN dée ‘tﬁt‘% 67]):){ ﬁﬁlted to,

ange chronmat ograp on Super (30
pl@@mm%ﬁ@s@w @anwp@n@mga co-agtion thewlting Gomikd qegnbueiien g

@E@%ﬁ%&%ﬁ{{? %ﬁ@g PJffﬂ‘gf:r %Tlgr él}tﬁ'lggﬁé:ﬁ&ﬁgﬂﬂg?%%o ically is
ofrriAROL SVer(a%f@ldlem{IperE)i (issalghmismtes rhoBisgdaye onW&ekwldepeadlng

the structure of Al 1905 (SEQ ID NO 67) is shown in
0élutreeC n%ﬁfﬁ‘f_cée | sol at ed Perfused Heart WMbdel

| e 322
YR, O AR SRt e ARCHER L0322 T
iidnmiamuqa[oamfmwm er raqp b fiesthehyeutio Bgantdl as (oo of @ppasma@otierapy
3018 t f ipseleit. .
warrds See TRU RSP SERE i U Epe R breSent imenton

ﬁ@cﬁﬁlﬂd@whf‘oheazqiyf’ veaihefldedlte agbmage ddmitiseaionde tiete t@af)d’mh@ agents in

C5a and C@aggaon nt. C5h subse uentl}/ forns f
EoRAPER! R W?ré BHEAIn SBOMBERBRIS aesyt Ioedminigiorshpt ecdjfforent
848, Qis kRO WE a@Sint shetion Bk @ Pera ?édtfé(égelﬁ@ IPA@ast twoiGe tBérapeutic
C5b- 9) whjch damages heart bl ood vessel s and cardi ac

rEPBEyIn@subsanally gRalngor st X @ptatialy sipfarqogadminisiration
&dn%ra@@b?l sﬁeadfoq bR, G aBnERSHNE to e SIYER TSRS BPhle having a

asystol e
fixed ratio of each therapeutic agent or in multiple, single capsules for each of the

therapeutic agents.
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(Evans et. al., Ml ecular Immunology, 32, 1183-1195

(1995)). Previously, nonoclonal and single chain
wa@ioslogssses t hat bl ock human C5 cl eavage (PexePCmUSRDG6/005215

or a single-chain scFv version of Pexelizumab) were

tested in this nodel and shown to inhibit nyocardia

damage and dysfunction (Evans et al, 1995). [00323]

This nodel was used to establish that the C5-bl ocking

aptamer ARC 86 (SEQ ID NGO 4), like Pexel uzi mab,

I nhi bi ted human C5-nedi ated conpl enent danmage to i

[D824ht eSkqperthligedbsiotisby ﬁmamrseou@miBW%iomog gaclidlregapeutic agent

ch S d..fr
(%1 etd bﬁ' %%g}g 1a%e$' {colgﬂe 1&1{111411?% \%I[I%OQ :iﬂrl] uc(l: ﬁ ’(c_)o 1ca¥ rogteesé, Fg)ral
ramteshﬂrtas:emus eands, m;;meschlearoutemd darmj‘awrmm throughtreepous

on a blunt needl.e serted 1nto t.he .
Wﬂﬂgﬁnet 154956 gﬁ‘f h\fb CESHET %aﬁl e admlm Efjlg egy (e ? %rgig)g fsor by
dilferestabeted. Ibiﬂfefczelﬂple A fﬁﬁt&ﬁaﬁe&nd z[@n‘sﬁlﬂhrecron(bﬁiﬁmse selected may be

peci fi i nserted int

BRE PP Y AT AIE G 6E PR aPEner b S ftonas

daafigiserd thgidaigvent ri cul ar pressure. After a 15-m nut e

period of equilibration during which baseline

B2y EARENEIVBS, forterkBile, ah&l@dri@uw&di@ns wis @ uémidiglered topically

perfused with buffer snd 6% hunman B a +/ - $ aner .
AtallVBEEIRSHEC RESHE SRR BHITELRY BiSGHrE 2)SeausiS Hgymen the

hbes&itie bpdiiee AlfinAtrcdEs At nﬁﬁgwlyrbrlﬁ\iﬁ RBlesd noddd othémlse.
denbnstrated that hearts which were perfused wth

‘Krcanhinaien Hseapy lsp eAnfesibrace gl RIS ShC EERPPH G REERS 35

ie@éﬁﬁéﬁ SoWetif il ther kil RiSn Vith 3k Bﬁldg[&@llﬁﬁ@ﬁ*gﬁlglr&h&ﬁe Where
perfusate, whereas hearts that were continuousl

r,be eerbinetion; thavamyfurther camphtes @ ARTHBAEESI] élﬁtnoprﬂ'}/‘&(‘éf’é%em
Ee/@)n@f?#&feg #’TFHB bl bRl a%@ne@ﬁﬁlﬂ fBEP IR 0-M88n of
%|trar| e as 15 mnutes. The outline of this
@t: aalybinaticn om@ th@apeutic pgeatsend aep-fimg rtnea-meet ip achigvgdh3Berjexample,
hﬁr%ﬁﬁﬁe L s‘eé’l lt}?erbeﬁef?c‘?ﬁ UFet Y&%ﬂ%@ﬁib&&fvﬁ{% %%oﬁ&ﬁ&g & ehent is
uously ‘resulting I'n a pressure wave tracing
(ei%pgmﬂe sended fidmAby adriinistrationes thedhdripsoti¢ egenisopenhaps by days or
sgnts the end diastolic pressure ("EDP') and the
Wm H@S deflectlon poi nt represents the systolic

FRERTar o o AL DB SRR 012 OB o b

gaenlly capuig.an Affeqive winous|oy the ubﬂwesimemo(l@t(a)q@ ths theapy, dissolved

T TN TUT SO S —
6l oaﬁrle@si in€lupe asmd @]l Solkféntf]’,rﬂisﬁérylon: uiemancatihmg anmbaggr'sﬂl aide
(the art sto nut es
tiGrea Gt e P BRI D e h RS AL YO s
RRdih ahdagvats@sr ueRRSytichNR titas®statdoPisavdl lasya tinthe amer e

al so observed (Figure 24) 00325 en 86 S .
SRpEnenETY ﬁ‘élvg g;geg]ﬁﬁnéstca% s%l e B}&ﬂp%}%l}/e\gﬁ%tgﬁqﬁaaﬂ,‘eg?%euﬁggomposmons
&t §0pRsdk BFEMRIdhOUS 1 ncrease in EDP, culmnating in
asys?ole (Figure 25). In all three groups of hearts
?0917 1EXP8RE bR ﬁ%ﬂ%ﬁ&lﬁﬁ%&&ﬂ%ﬂbl@dﬁdccﬂ@i@gGomlbdsﬁfoﬁﬁﬁﬂrbe

DP and as s ol e, theheart was visibl denatou ﬁﬁg
gt 18 Ty PRl imdhort mEheaier PRt i eal.
@Q‘Fﬁgltﬂ)ﬁs B f‘ﬁé@ ir)]d?ecil-z% fg@étgol&r etz holighid ﬁihﬁi&ﬁl@o?s@e ensions; solid
no e

ar excess tricultar préssure waves remnaine
fw:mﬁaultahhdowygm lire opeuspanston éb diavid eeior torinjgetipnt asgpblets peother
E)C{ll%g Toq %?41 yldlg sgg{eug g ?1% ﬁ%g [@T 8%%15%11‘1&@ bfrj In r%{y \gg%ﬁfoﬂﬁtcurrenﬂy used,
mc}mémglwm th;op!; keeame dotions s byewdishataatsand ¢ lke. Themagof sterile
intervals, and the average heart rate for the group
duri ng each interval was grapned. As shown in Figure
26 hearts perfused without aptaner or with irrel evant
apt amer devel oped asystol e quickly, usually within 5
m nut es. ARC186 added to the system at nol ar
eqU|vaIence sllghtly delayed the onset of asystole

. .
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i sol ated hearts protected by ARCI 86. To directly show
that ARCI 86 inhibited cl eavage of human plasma C5,

W b@ogdsst | ve | evel s of human conpl ement pr ot ePCEULHA6/005215
and C5b (C5 cl eavage products) and C3a (a C3 cl eavage
product) were neasured in the buffer effluent fromthe
various groups by commercially available ELISA kits
(C5b-9 ELISA kit, Quidel, San Diego, CA, Cba and C3a
ELI SA kit, BD Biosciences, San Diego, CA). ARC 86
i nhi bited human pl asma C5 cl eavage and the production
rmekHons-pusl s sey-baged vwasles Sy (sEiggomse pRBjcidns ogphealth care workers

A
ﬁ%@?ﬁ%}ﬁ&gﬁiﬁg A Yperalifly SARIz0 310 vEF i BERAR CCompositions
tRy glgp be ddjveredvisyaicraflenion stigrapartigje bhepo@ge. speci ficity
of the nolecule. [00329] Once generated, conplenent
99318Ind Upsh fqrﬁﬁ@ﬁ@mtﬂselmeétmepb $ pddinfstaed iny nemnei ®@spesble

nent, act

lb:VgtPItﬂ%\;e\(} Oﬁ gg% co n’p an%:;l ognnlao a{ hgmgﬁnt%? rg)rpél g?réamln%lca%y 7%65 Py The
femalafipmszencasiy @tﬂﬁnmmdan émﬂly af Fasagt fetms, sukhras drage of

Aok BRPLGBR P OB, b A5t B S e o
¢mploypel. HI |, Chen1con Tenecula CA), human C5b-9

(cl one aEII, DAKczcarpinteria, CA) or control nouse
(W& I Ve bt this doatost; Beauiaesy ofButivd ingedient &A)voluRRifkbispdition to be

) ted in Figure 31. [00330

Rl neB s B GRPh G b el bicelsg asiprdn g ecircgompound
ﬂi@unmhfot aﬁmeﬂtratmnaiapmd onitiOjudm@aker oOthe PRI GREM are peculiar to

gp(ﬂent C5-nedi ated ti ssue damage whi ch uses
F%: ndadialouse hearts perfused with Krebs Heinsel eit

r 6%.heparini zed human pl asma,. based on a

A" AR o R e Bp Gty e i A eR Sty ot haampounds
tseﬁﬁ?ﬂﬂyhlhﬁzeelf fSﬁﬁzﬁﬂe &Emidla €oraldinfimistian hie %%Wanab&/eb Ibut Wc|>uld be

e ma e conpl enent system (Evans ecul ar
DRGHGT By PR R g CURIOHES M Topisor e resufagnd hen giving
flemenshfréleadiotdat fikier itRrvalsbl ocki ng apt aner (a)

i nhi bited cl eavage of human plasma C5 (but not C3),

[00221] NnhFéY ih@ghcd SBPGnT ddainiftatiBH iRihe €t dRUALIOQE cﬁo%@l}: (&8, a
use he rt_tissue and (c) inhibited human C5b
gfg YinLery WB% AP dresgoepensat sagbe spmbined ith pp 9rail EpRREit
FIReSRLAILY Q(fb‘é fable WMt @rrikPafchlad etﬁ?x{o@ o] R8EE, Sv%tté} nd the like.
tanmer vs . These data show that when t human
MgFFﬁV%rrr‘émn degisepidetessany siitahlednders, Bbpignss, dlsw@meémg ygents and
ESRbrRNARENt TR, be%oﬁio%éﬁ i tﬁﬁpﬁ g&ﬁ%s SEfBIARh ford # gcluiie starch,
i nhi bi t cl eavage of plasnma event mnyocardi a
Haghsgamahunigys fsilisate sarch @targﬂlaémmethﬂcelﬂtd@s@ysodfum
e
e P PR g bR b R s By 8080 S8 g o b
lagfofex earp rs@eetmesbmt@al andeyehgie rgurm Nt cl as demiiag tragaiaghth or sodium

t t
DS RAGIRE BRED sk I U, i pes i e aiagp forms
IﬁldndﬁBiosimm ﬂea;eapdlhm stdara%anﬂg%ﬂhméarﬁe;hodﬂlm bBﬁﬁiaténsodlum
rc enment and.the second h

s PaluL MGG b B R B e B i Moy s e gft andlo
Iicﬁj}ad’(y&tneglyﬁﬂ ancWhle Nile1 gD BiwegMgrs aflude SO0l tation, starch, methyl
%ﬁnplenent PEGg ted apt aner (ARC658 SEQ I D h()é

W0 et HeBlop S XEy BAtegEd P b a6 PGP pr Yoo st or
diehRedeghmadiire ind 16 1ik& | BYRAs, MEINEY, eGU 1Rk 0sB! RIS Ssucrose,
tracings were col lected, the tablé [i'sts the presence
ppmnifpls sibitol ellulqsq Aafos ayeingn end di astol i c pressure
(EDP), whether or not asystole occurred and the tine
until heart failure (defined as the presence of an
el evated EDP and asystol e). §$H0332] During experinents
wi th human plasma, the optiml dose of AR658 (SEQ ID
NO 62) was determined to be nolar equival ence (500
nM whereas during experinments with non-human prinmate
plasna a 50 fold nDIar excess (25 nﬂ@ was necessary

. " oy r o o S



nouse isol ated, perfused heart nodel. This nodel also
denonstrated that significantly nore ARC658 (SEQ ID
wOo6OWeshad to be used to inhibit cynonol gus PEDEIE6/005215
pl asma C5- nedi ated heart damage (30+ nol ar excess),
conpared wi th human C5-nedi ated heart damage (nol ar
equi val ence), further supporting in vitro data which
i ndicated that the aptamer had |lower affinity for
primate C5. Finally, these data indicated that
cynonol gus macaques woul d need to be dosed beyond a
H02221 d ljedtable eompesisionsareprtéarativagieomsristiome solitiony bx o
B0 SRS PR S 5 By Do
Ansperssioms. D&S@ﬁjposmoﬁ)qaappﬂeesﬁaerfﬁéecﬁﬁd/ca chntmxaaéjubaﬂ;se duch as
BRRGRIL EuCFRel SLT SRR A TR bR R 80"
tagnRspethe ioweotif prédaere ARG ST Mﬂfefse Th edklitiyh, BieGnegnjsogahthiardther

R T e B e r O B AP S8 fHgeording o
B@ﬁreﬂE@ﬂ i, glamg@mgcdre@atﬂng @ndﬂ’bﬂ@ ué@@&m@fy, id¥rypically contain
186; SE was tested in

it gaao z%d%ﬁe@agf HECAac0Ph ST CR I ver Labs,
}?{V in order to assess its stability, rate

0REH odhe 8?181’%’3%%& ImntigR G e i eieT s gral dosage
Rk Q% Hﬁgd 52 hnd sufilfled BRARANRE 6 kapRAER) piBPtRWRELS, granules,
i ncubated at 37 Cin 95% pool ed pl asma (CI trated) over
EHETSe BRAWES: SSPIYIORP-SYTURE AeABELEH- ti me poi nt s,

uot s of aptamer-contajning plasnma were w t hdrawn,

i%?rgﬂu at WA, ppsigpanty Blieéﬁbleﬁomipeﬁaws 47 AT FEAMPlere prepared by
e, @‘ispel‘gﬁ)ﬁg Cote. Dttt il Odn@REn AR AL NSV & 19fo1 hh}?ed%%haém r
and its nmetabolites in plasm was acconplished using
Phagurperrtisaiyipyre(soleroce s for gxammmly, vedtarr brg, aaueobt desiiess
EM’C&‘S! Cﬁgl%q:ta[l-l@ BEka@Stbstheg% f%r}@le/"irggd?ﬁﬁé" g()lhﬁg) Or sus ension.

yacrf/ equenci n&s hi ghresolutio
é@ﬂ@pw mﬁhdémls[swmqo wlvies BIiquilawer & inisgtion qrode
gy remaining percent of full-length aptamer as a
unction of incubation time in both rat and cynonol gus
ue 1Rl B3Ry
sSp eg?e s Tglﬁ pear s ng%&gg@%é%gﬁwé;ﬂﬁoﬁ E%o%oagﬁg@mg% i mﬁ s
(tettebdenrat anfosiod), npareoidnalt wlbyutmeeus)or(j@tzanmmllar féﬁamﬁim@mg

e N e

Pepasd es®nvdngomth drmacothers thiquidpplofiohser ofspAREEE7 ( SEQ
ID NO 61), ARC658 (SEQ ID NGO 62) and ARG 87 (SEQ ID
N0224)) , Patndtetabiniewtalble&rdmilﬁmtipetq;lg'en@dlbd@sdi fig shlieweheaund
};r’crgigll[{gcu?a)f o% i'?m ven d%ect?ong n'gJ,rS%O%‘lSe @Lg 1? %nnzizlg ocgg\%g}ér;ggch for
pa‘blstel(aﬁdamhleisanﬁn vmplolyaﬁte 1m§ﬂlah1mlcng¢fmloW¥k‘)leasé\mt sap@ined-released
at ed r injection.at 1Q /[l (,oligo,

gt ¥ SR aar bRl R ersees PR Ehelting 10U S Pat
N0) 3,710, 19 5ainperperaice hedelnZgdefdfentdlg vi al under aseptic
conditions. The route of admi nistration used for the
[0ag2gt u Gyrtlvmso@nplbfetréﬁvmﬁde ths pbésaﬁﬁl’ﬁ%nﬂicai dan‘b@ bdininistered

at. a do arns consi ste

Hﬂil%ﬂaéa %&}n W PS’BH q:sg BHLWH‘PIE fitggpsplyehiglesel al%ﬁ*‘p & Yidken

RhRdEaneroans L@ingm@s erin@ df frd ¥BerR@l SKSpa@HeE whid ndvRio $ose of
of 48 hours. The stud %n design is outlined in Figure
1

oulinagy FPhindbatprie Jo he pémiisteastia dhor fommpf Haansdergiak dglivery system,
th@rab@ge @&inan;ngl@lrwmemoeﬁé fb%tcsﬁtﬁmoagl%éf @k %Aﬁ tfeﬁ&gwaghout
to EDTA-coated tube§s, m xed by I nversi on,

the dogage tRgimen. thereseferrg! tpmalmrmsmons[lm@@?emsagmlms
harvested by centrifugati on @i bl ood- EDTA t ubes at

5000 rpmfor 5 m nutes and supernatant (plasm) was
transferred to a fresh pre-1abel ed tube. Plasna

sanples were stored at -80 C until the tinme of

anal yS| S. Anal yS| s of pI asna san‘pl es for ARCI 87 was




the well, and sanple concentrations were cal cul ated by
i nterpol ation of fluorescence values froma
WO bawengsssence- concentrati on standard curve (neERCI/USI00€605215

fromduplicate or triplicate curves). Mean pl asna
concentrations were obtained at each tine point from
the three animals in each group. Plasma concentration
versus tinme data was subjected to nonconpart nent al
anal ysis (NCA) using the industry standard

har macoki neti ¢ nodel i ngsoftware WnNonLin (tnm) v.4.0
fopha% s¢rg#el sigayspnd shibutiendin theicengeni@Ajon o setiveangeliont mould
g@%%hngggéﬁ&n%hﬁ/fgl Op&Hpary phar macoki neti c

50
maxi mum (ésma concent rati on, Cnmax; area

t .
e, | Pl @P?%Hﬁéﬁ%g R S e S0 B ot g,
tictote, seh] wagmabivwtseatye, stdie sacvksin, tal63 wmldbeahlcose sucrose,
ﬁl!aéﬁeg@mg%q;o%ntte ;a?l‘él It}%ﬂl ¥ e ! S Sé uts?._cpef he%%@ a&)%gégn eﬁned above, may
b@ﬂscefmtmamted as mpemsnés m:mgd”a:t aam@& pcuj@qlleﬂérecgl)tools, for example,

non rtment.al ana

BORTSP R T R BRE e hiop i i RSP Rearn e geously
ﬁregare@fr&ﬁ.fattﬁé}ﬁﬂﬁiéns:%s sespensidngat ed, the 40 kDa apt aner

ARCI 87 (SEQ ID NO 5) had the Iongest hal f-1ife and
IGOQZQO KBacapicandy of tRcEdeht iHinGoh Elml\mo @Ja)imlrh&tefed in the form of

ortea The observed vsﬁ Iat ? ge kngwn

Bt ST Gt P30 Bl sk oso e SA Ll Eesicles

ofd i idinRUASRHURS Ligbdoaits 0in KRG frdnPE arkdey MPhoSpholifids,
rot.eins and/or tissue matri x in the extravascul ar

Piriang pRalgHR fgstepTyaate Op PP hitidyIRhodings 118 semesmbpdiments, a film

8XIG28 Sor b s satddRatH ¢
That AR ey LoD Nbﬁj);igzé"fm‘é? a d?fg‘éfg“?%*%%@“%

SRFIRTHHAAES therslﬂtge ?-%T%eseﬁbefi fife #nfo s 1 &Gerb c Y oraramplsy die aptamer
ABRBMNEs @scrifell ﬁgﬂ%fn dﬁﬁ‘ edethvideq Bl Egnﬂil& Wi ﬂﬁ&ﬂhﬁlﬁ%ompound or
pl asma | evel s. [00342] Previous studies (data no
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contai ning a FAM | abel ed (5' - Fl uorescein)
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in Figure 42, all of the aptaners had a simlar Crax

val ue, between 23 and 30 mM indicating that the

apt amer dose (30 ng/ kg) was sufficient to achieve a
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concentration versus aptaner concentration (Figure
43b), C5a concentration versus sanple tinme (Figure
wa3wp/ossessl Coa concentrati on versus aptamner PCT/US2006/005215
concentration (Figure 43d). [00355] The 40 kDa PEG
aptamer ARC 187 (SEQ ID NGO 5) inhibited primate C5
cl eavage (C5b-9 and Coa concentration) for the |ongest
period of time (Figures 43a and 43c). Wen the C5b-9
and Cba data were plotted versus aptamner
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(Figure 48). As previously denonstrated during PK/ PD

study 1, the concentration of C5 bl ocking aptaner nust
wezmensBsss 30-f ol d nol ar excess (aptamer to pl aRCEUEH06/005215

concentration), or approximately 15 mM regardl ess of

the size of the PEG nolecule, in order for primate C5

cl eavage to be conpletely inhibited (Figures 4 1 and

42). [00363] By inspecting the data in the tables of

Figures 39 and 40, it is apparent that after a
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Adm ni stration (FDA) Good Laboratory Practice (GLP)
regul ations (21 CFR 58). The HPLC assay net hod was
wo 2006188868l Wi t h respect to: selectivity, |ineaP@T/ys2006/005215
lower Iimt of quantitation (LLOQ, carry-over
i ntra-assay precision and accuracy, inter-assay
preci sion and accuracy, stock solution stability,
injection mediumstability, short-term
matri xstability, freeze-thaw stability, long-term
matrix stability and dilution integrity. The usable
pgiEsa Fauyrpldarangemio epliviitchninchide g@lemedamcmmdegradatlon by
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exsten rane eftengsd distributicnef ¢l toerhmu el thprugh itedodener at e d

using only the IV bolus PK paranmeters (see Figure 51).
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dose and infusion rate estinates are based upon
8248} ain ooy applicagiondit sphsafrﬂmwl@hpl diciPEGR6ImE 61[ &ne end with an

B S P B30 B0 P D5 one

moaeme $n th?Eh&eGbS‘btdmt gdrabaltids wies @eﬁall@r@ple&hdlﬁplg reaction
% g %EF assocj ated. i nfusion rate is_ 0.
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where mass refers to oligonucleotide wel

ety %‘é@’eteﬂwlﬂﬁﬁf the PEG disd molgsple tmcaﬁy iLatbstingyd with nmmeactwe
e

R S G ot B M eof B P PR G T B hpicaly
of ARC187, colum three refers to the nol ecul ar wei ght
of theoligonucl eotide portion of ARC187 (and will be
the sane for all aptanmers hegein that conprise ARC 86
(SEQ 1D NO 4) as its oligonucl eotide sequence),
colum 4 refers to the nol ecul ar wei ght of 40 kDA PEG
conjugated to ARCI 86 (SEQ ID NO 4) via am ne
reactlve chen1stry as descrlbed |n Exanple 3C above
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patients of any interference in the effectiveness of

ei ther of these drugs, it was necessary to denonstrate
WO bab/088888 - C5 aptaners (1) do not alter the acPCWwiU$1086005215

of either drug and (2) do not display inherent effects

on henostasis that could conplicate patient

anti coagul ation treatnent. [00374] Heparin is a

sul fat ed pol ysaccharide with a net negative charge and

a mean nol ecul ar mass of approxi mately 15 kDa t hat

exerts an inhibito ef f ct on a nunmher of proteases

HFOPWG?&%W%{V@ SO Fi9ieh B9 bprgHBLeE %@f atathaentatiagrpstive site

whtalaumbbmfr@mbmesudﬁra@h@mta& a highly positively

charged pol ypeptide, is able to block heparin activity
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east partially g%ec ostatic_in nature. The
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ot her ~additives, the ACT was significantly gpro ong
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r e i
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e
SETREBLI OIPARat o 0FFn L oRIeit LEIASIEIAD 1 o
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bitath&le pddpivtaind Fipgut 4. dh scznen:gnlmdmam that0 kih dradithed PEG (1,3-

r ot auy re es I hapl e from
RO L R EuSPRE Bl idel BB BT B S pghiepmmer as
B&pdted ia Fidurd &ir ger nol ecul ar m5|ght than protam ne (5
| dDa), one m ght expect that equinolar concentrations
of ARC 187 added to protanine would be sufficient to
conpletely reverse the neutralizing activity of
protam ne. However, preincubd@i on of protam ne with
approxi mat el y equi val ent concentrations of ARC 187 had
little effect on the ACT. Bl ood sanpl es containing
neutralizing concentrations of protam ne displayed
simlar ACT values |n t he presence or absence of 10 mM

AN A £~y - . 1. i A~ ~ — o o



results of the study are summarized in Figure 56.
Briefly, the baseline ACT values were unaffected by 10
w@Riopiosssss 10-fol d nol ar excess of the clini cabCHUS®P6/005215

of ARC187 at all heparin doses tested. Simlarly, the
extent of anticoagul ation by heparin was unaffected by

10 uM ARC187. In the absence of ARCl87, the m ni mum

ef fi caci ous dose of protam ne was ~ 30% (clinical
dose=100% . Furthernore, the reversal of heparin

ant i coagul ati on % 30% pr ot am ne was unaffected by
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col _npiety i s con ated to t end
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(SEQ I D NG 61), ARC658 (SEQ #D NGO 62), ARC1537 (SEQ ID

NG 65) and ARCL1730 (SEQ ID NO 66). 8) The conposition

of claim7, conprising a pharnmaceutically acceptable

carrier or diluent. 9) A nethod of treating a C5

conpl emrent prot ei n, C5a and/or C5b 9- medi at ed
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the group consisting of: myocardial injury relating to

CABG surgery, nyocardial injury relating to balloon
W@o@hogessst y, nyocardial injury relating to reBCEOISNNS)05215

conpl ement protein nediated conplications relating to

CABG surgery, conplenent protein nedi ated

conplications relating to percutaneous coronary

i nt erventi on, par oxysomal nocturnal henogl obi nuri a,

acute transplant rejection, hyperacute transpl ant
coBHRRIN ) . o5 wbéleivbeid tPRG-phadkic idil 6cREG A magielc etid)pmibere n is

transplant r%Jﬁctlon 11) A nethod of treating a C5
grearpamentvpr8tei n, Csa and/ or C5b- 9- nedi at ed

di sorder, r sin
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fond O Gt e of
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Gﬂ amaie@@qﬁwﬁ’éﬁamwldrﬁeacal-k?EGHmR@PlC@@‘ﬁpr| ses 2 to 18

consecutive CH groups. 22) The conposition of claim
mzsszmefre pmdumllapmm pcidoRBEi-swsleidrsidtoningatar the gugleic acid is

f oL} 1 L § %@t%%ﬁ%r@l&? fjte (e g., r11t és mono- -activated). In
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i ndi cates an |nverted deoxy tBymi dine. 23) The

conposition of claim 22, conprising a pharmaceutically
acceptabl e carrier or diluent.



24) A nethod of treating a C5 conpl enent protein, C5a
and/ or C5b-9-nedi ated di sorder, the nmethod conprising
w0 bwoosssgs of admi nistering to a patient in neelPCT/H82006605215

t he conposition of claim22. 25) The nmethod of claim

24, wherein the disorder to be treated is selected
fromthe group consisting of: nyocardial injury

relating to CABG surgery, nyocardial injury relating

to ball oon angi opl asty and mnmyocardial injury relating
oligorfi€iBbtiiz0 Sﬂoﬂoxﬂﬁk da’ﬂretecmﬂﬂmd pofifiction of tBdmodified eligpnupleotide, it

di sorder .to an d/ or
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er to be treated is C5 nediated c
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consi sting of Y “acute transplant rejection, hyperacute
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vamlag‘ﬂengtm a salt t her eof wher ein the aptaner
conprises a nucl eotide sequence according to SEQ ID
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P g R 090 L AL ) 39tk DB o s
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myocardial injury relating to CABG surgery, rryocar di al
injury relating to balloon angi opl asty, nyocardi al

PAG WeNvatiehtioni ol g réaotiveastcleivosids, conpl ement protein

medi ated conplications relating to CABG surgery,
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artificial sequence <220> <223> synthetic
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> uridine at positions 9 , 30 and 31 are 2'-fluoro
said to be multiply activated. Following synthesis and purification, the modified

oligonucleotide is combined with the mono-activated PEG under conditions that promote
selective reaction with the oligonucleotide reactive sites while minimizing spontaneous
hydrolysis. In the preferred embodiment, monomethoxy-PEG is activated with

succinimidyl propionate and the coupled reaction is carried out at pH 8.3. To drive
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<220> <221> m sc_feature <222> (1) . . (1) <223> n at
position 1 is 2'-fluoro cytidine or 2 '-0-nethyl
W@ 20064188868 <220> <221> m sc_feature <222> (2) .PCRYS2006/005215
<223> n at position 2 is 2'-0H guanosine or 2
'-0-methyl guanosine <220> <221> misc_feature <222>
(7) ..(7) <223> n at position 7 is 2'-0H guanosi ne or
2 '-0-nmethyl guanosine <220> <221> misc_feature <222>
(8) ..(8) <223> n at position 8 is 2'-0H guanosi ne or
O meth uanosi ne <220> <221> mi sc_feature <222>
%YP@)@SIS of f;b@%l-&l iuted PEG, Ef@@htonmmﬂ@cass PBG-if prowided relative to the

5]}1 oﬂ§é1€cﬁ1d)@r Fgl?%iﬁ%fg ge\é%do% fi€ PF% le%cza%%tf PP u?gg’ceflsggautnlf'reg by gel

?IP‘E%’{PbOTQi‘IiS ol 1#Ell€b¢hr@iemgrapl1y>tmschame falP-, PartiglB2,1and un-conjugated
Hkgg&feature <222> (12) ..(12) <223> n at position 12
I's 1s 2'-fluoro cytosine or deoxy cytidine <220> <221>

223
[U0§@1-}f eaﬁé’g@%%%%éangsgcﬁé also 8 ({nﬁ of mgaeg)ﬁgrsa 1{3{ eng 55'6& m01et1es
31@211361 thérsto. Seclt Rk@s eddizof (vép@ng leligﬂﬂ)andiﬁﬁﬁ be Osedtin appropriate
Q
AOSALRR, holiBuys O AU %w@gwl& of E@femm%sym- (15)
G823 8 R B S R A 0 P

Cob@ositio aﬁfyleggﬁ,sA lnketthpdsiob @i, 6 sh&t, 3r fJnlnthﬁf@vmable steric
tidi ne.<220> sc _feature

C osl ne. C < %18 %

YO T g B St ST B80S S gt ipsotsompley gereen
a:pyarmﬁlanda ta@get 2A TinRer®hibl ks 16de® Hah BeddBPto SpadliRe distance between
nuc?elc-acu:% may reduce binding stability by diminishing the effective concentration of the
ligand. Thus, it is often necessary to optimize linker compositions and lengths in order to

maximize the affinity of an aptamer to a target.

[00263]  All publications and patent documents cited herein are incorporated herein by
reference as if each such publication or document was specifically and individually
indicated to be incorporated herein by reference. Citation of publications and patent
documents is not intended as an admission that any is pertinent prior art, nor does it
constitute any admission as to the contents or date of the same. The invention having now
been described by way of written description, those of skill in the art will recognize that the
invention can be practiced in a variety of embodiments and that the foregoing description
and examples below are for purposes of illustration and not limitation of the claims that

follow.

EXAMPLE 1
Anti-C5 Aptamer Activity in the Classical and Alternative Complement Pathways

Example 1A: Hemolysis Assay.

[00264] The CHS0 test measures the ability of the complement system in a serum test
sample to lyse 50% of cells in a standardized suspension of antibody-coated sheep

erythrocytes. A solution of 0.2% human serum was mixed with antibody-coated sheep
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<222> (19) ..(19) <223> n at position 19 is 2'-fluoro
uridine or 2 '-0-nethyl uridine <220> <221>

WOR®e/ 088888 ur e <222> (20) ..(20) <223> n at posPCT/UR208€005215
is 2'-0H guanosine or 2 '-0O methyl guanosi ne <220>
<221> m sc_feature <222> (21) ..(21) <223> n at
position 21 is 2'-0H adenosine or 2 '-0O nethyl
adenosi ne <220> <221> m sc_feature <222> (22) ..(22)
<223> n at position 22 is 2'-0H guanosine or 2
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%/%%d Ieﬂt%f%ed 5 ]?e;% 1n§§%ghw%g?sz 2’@? 18% ﬁﬁ%@nﬂ?fé Z_elbﬁl_kgﬁmz) of the
guRAtsnteaea®to’ quintife tHeytlege aﬂﬁﬂmmeh&ﬁ’@ibnﬁm ip®Portional to
ature <222> <223> n at positiaon, 27 i
R eHlefalarnent (G il DI . Rh S oS35 0sii S s e
Abtaigerk @wcmdecﬂc&zmﬁlz&ﬁne hehﬁ)@sm%a tihtSiverd @ﬁélw;ea FordBe
is 2'-0H_guanosi ne or - 0- net h guangsi ne <2
s i Go TAr oSS (257 ELIpadh Cogab S o, CA: Cse

BOSA kiOBI2 Bidsicroes, Jah U6, OA) ﬂmaem%rthéigpm tibyiodbige
<220> <221> ni scC feature <222> (32) ..(32) <223> n at

b4] O3 2ddifor2ofaQion FWRRRSENRIATS Ztam&@-(ARCDYE) (SEQ ID NO: 4) to
gg%nJS|ne <220> <221> m sc feature%2222§ (3 ))( % )

theyeastipn mixtyys dphiifsd hamolysis In 4 dqsgrdpendgit s %‘erh%i‘% swthe graph
ey bikflieMA | with an ICse of 0.5 % 0.1 nM, (see Figure 7B), a value that is consistent with
the Kp determined by nitrocellulose filiration. At very high aptamer concentrations (>10
nM), the extent of hemolysis was essentially indistinguishable from background (no serum
added), indicating that ARC186 (SEQ ID NO: 4) was able to completely block complement
activity. Conjugation of the ARC186 (SEQ ID NO: 4) aptamer with 20 kDa (ARC657;
SEQ ID NO: 61), 30 kDa (ARC658; SEQ ID NO: 62), branched 40 kDa (1,3-bis(mPEG-[20
kDa])-propyl-2-(4’-butamide) (ARC187; SEQ ID NO: 5), branched 40 kDa (2,3-bis(mPEG-
[20 kDa])-propyl-1-carbamoyl) (ARC1905; SEQ ID NO: 67), linear 40 kDa (ARC1537,;
SEQ ID NO: 65), and linear 2x20 kDa (ARC1730; SEQ ID NO: 66) PEG groups had little
effect on the aptamer inhibitory activity in the CH50 hemolysis assay (Figure 7A-Figure
7D).

[00266] In an additional study, the inhibitory activity of the PEGylated anti-C5 aptamer
ARC1905 (branched 40 kDa (2,3-bis(mPEG-[20 kDa])-propyl-1-carbamoyl); SEQ ID NO:
67) was compared to its non-PEGylated precursor, ARC672 (SEQ ID NO 63) which
contains a terminal 5’-amine, in the CH50 hemolysis assay described above. A solution of
human serum (Innovative Research, Southfield, MI) was mixed with antibody-coated sheep
erythrocytes (Diamedix EZ Complement CH50 Kit, Diamedix Corp., Miami, FL) in the
presence or absence of various concentrations of ARC1905 and ARC627 respsectively such
that the final concentration of serum in each assay was 0.1%, and the assay was run
according to manufacturer’s recommended protocol. The hemolysis reactions were

incubated for 1 hour at 37°C with agitation to ensure that cells remained in suspension. At
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<220> <221> m sc_feature <222> (34) ..(34) <223> n at
position 34 is 2 '-fluoro cytosine or deoxy cytidine

WO 200088889 1> mi sc_feature <222> (35) ..(35) <2PGEHUS2084/005215
position 35 is 2'-fluoro uridine or deoxy thym dine
<220> <221> m sc_feature <222> (36) ..(36) <223> n at
position 36 is 2'-0H guanosine or 2 '-0-nethyl
guanosi ne <220> <221> mi sc_feature <222> (38) . . (38)
<223> n at position 38 is 2'-0H guanosine or 2

' -0-net hyl guanosi ne <400> 1 nnccgcnnun nnnnnngnnn
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mmmtfaﬁam egsured 22 cfliylated Qﬁﬁg the zaﬁmoa PAinlpadDhed 0@ Ke(Agamp,e -
, exce t at 0sition
Aiarios] (e piresr Spprma I dres st AP HE ACBdr e

b(ﬁhc&ltratlﬁlrsl of4PRmer, AGOGGOE 08 laBSdr‘ﬁaalg@ agcty @ad@hﬁﬂh@ agolysis in the
<211> 42 12>

accu <
SERqe0 E?egrlmi&sf%ﬂ@@lt@f@ww g gprrh St ¥ éﬂP%n‘ﬁs (ue to basal
Sotdflement aat?\/ltmlﬁﬂmfaﬁﬁhw o aﬁ@ﬁ%?(()(%—?nhlbltfcﬂ@onﬁglg 3 s@bdlues were

pyrim di nes a -fl.uaoro <400> gacgau %1
%%Q@Cféqﬁn Py @]Q@%Gglg@blg%%w lﬂ)éla.lbgier] J}ng e equation %inh = (%

1nh)maximum X [inhibitor]” / (ICs¢" + [inhibitor]”) -+ background. ICoq and ICqe values were
calculated from ICsg values using the equations ICyo = ICsq X [90/( 100-90]1/ "and ICq =
ICsp X [99/(100-99]"%, The ICsg values for ARC1905 and ARC627 in this parallel study
were 0.648 +/- 0.0521 and 0.913 +/- 0.0679 respectively (see also Figure 58) further
confirming that PEGylation had little, if any, effect on aptamer function.

[00267] ELISA analysis of hemolysis supernatants indicated that this functional
inhibition correlated with blockade of C5a release. Thus, the hemolysis data show that
ARC186 (SEQ ID NO: 4), and its PEGylated conjugates, are highly potent complement

inhibitors that function by blocking the convertase-catalyzed activation of C5.

[00268] Hemolysis assays with non-PEGylated material indicated that the anti-C5
aptamer does not cross-react with C5 from a number of non-primate species, including rat,
guinea pig, dog and pig. However, significant inhibitory activity was observed in screens of
primate serum, including serum from cynomolgus macaque, rhesus macaque and
chimpanzee. The in vitro efficacy of the anti-C5 aptamer was further investigated in
cynomolgus serum using ARC658 (SEQ ID NO: 62), the 30 kDa-PEG analogue of ARC186
(SEQ ID NO: 4). In a side-by-side comparison (n = 3), ARC658 inhibited human
complement activity with an ICso of 0.21 & 0.0 nM and cynomolgus complement activity
with an ICsg of 1.7 + 0.4 nM (Figure 8). Thus ARC658 (SEQ ID NO: 62) is 8 + 3 fold less

potent in cynomolgus serum compared to human by this measure.

[00269] In a related study, the effects of the branched 40 kDa (2,3-bis(mPEG-[20 kDa])-
propyl-1-carbamoyl) PEGylated anti-C5 aptamer, ARC1905 (SEQ ID NO: 67) on classical

complement pathway activation as assayed by sheep erythrocyte hemolysis was investigated
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<210> 4 <211> 39 <212> DNA <213> artificial sequence

<220> <223> synthetic aptaner <220> <221> m sc_feature
wo2@Bmess8sy .. (38) <223> all pyrimdines are 2'PET/USI006/005215

<220> <221> misc_f eature <222> (1) ..(38)<223> all

purines are 2 '-O-nethyl ; except at positions 5 and

17, wherein guanosine is 2'-0H and at position 32,

wherei n adenosine is 2'-0H <220> <221> m sc_feature

<222> (39) ..(39) <223> thynidine at position 39 is a
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hucleoti de via an am ne | inker <220> <2
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wat %&‘g‘ée)valgli %&%1??1%@? mﬁﬂﬁuﬂﬂnsﬁldfc?ﬁ&ﬁﬁl?usﬂ&&éy fekd whereas

purines are - ; except at

Amo:gpos displagedditde 07 spdeeficainhibigers neistiten fig ot coplemenisagple
OSIt
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c@@ﬁllefnbﬁrhcﬂﬁty wnder tBe Conditipes oﬁue ghewx ps telflpepdiingthe Yo angk ICo

lin
values repgrted in Figure 59B.

[00270] Nitrocellulose Filter Binding Assays. Individual aptamers were 2p_labeled at
the 5° end by incubation with y-?P-ATP and polynucleotide kinase (New England Biolabs,
Beverly, MA). Radiolabeled aptamer was purified away from free ATP by gel-filtration
followed by polyacrylamide gel electrophoresis. To measure anti-C5 aptamer affinity,
radiolabeled aptamer (< 10 pM) was incubated with increasing concentrations (0.05 — 100
nM) of purified C5 protein (Quidel, San Diego, CA) in phosphate-buffered saline
containing 1 mM MgCl, at room temperature (23°C) and 37°C, for 15 min and 4 hr time
intervals. The binding reactions were analyzed by \nitrocellulose filtration using a Minifold
I dot-blot, 96-well vacuum filtration manifold (Schleicher & Schuell, Keene, NH). A three-
layer filtration medium was used, consisting (from top to bottom) of Protran nitrocellolose
(Schleicher & Schuell), Hybond-P nylon (Amersham Biosciences, Piscataway, NJ) and
GB002 gel blot paper (Schleicher & Schuell). The nitrocellulose layer, which selectively
binds protein over nucleic acid, preferentially retained the anti-C5 aptamer in complex with
a protein ligand, while non-complexed anti-C5 aptamer passed through the nitrocellulose
and adhered to the nylon. The gel blot paper was included simply as a supporting medium
for the other filters. Following filtration, the filter layers were separated, dried and exposed
on a phosphor screen (Amersham Biosciences) and quantified using a Storm 860

Phosphorimager® blot imaging system (Amersham Biosciences).
P g ging sy

[00271]  As shown in shown in Figure 9 and Figure 10, increasing C5 concentrations
enhance the proportion of ARC186 captured on the nitrocellulose membrane. The
dependence of bound ARC186 on increasing C5 concentrations is well-described by a

single-site binding model (C5 + ARC186 < C5-ARC186; % bound = Crax / (1 + Kp /
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<400> 5 cgccgcgguc ucaggcgcug agucugaguu uaccugcgt 39
<210> 6 <211> 44 <212> RNA <213> artificial sequence

WO 200m888223> synt heti c apt amer <220> <221> nmi scPEBHHS20E005215
<222> (1) ..(44) <223> all pyrimdines are 2'-fluoro
<400> 6 aggacgaugc ggucucaugc gucgagugug aguuuaccuu
cguc 44 <210> 7 <211> 40 <212> RNA <213> artificial
sequence <220> <223> synthetic aptanmer <220> <221>
msc_f eature <222> (1) ..(40) <223> all pyrim dines
are 2'-fluoro <220> <221> m sc_feature <222> (1)
[C504 Opax 42D magiopunp Y hoed atepparaping [ CH 1ok ligthe disgoriadpr copstant).

gﬁ éd 89&111% curvgs a@?&go ‘Elegfpe és%f‘ovgi Qﬂ%r 0&s !nﬁn gr Qﬁi’ mcubatlon

positions 1 and 34, erern a n05|ne I'S
&ra gigmwiiin Fimarsped g Oussreaigety & qlﬂgwglg@déagmmé@img@g ARE186

L e
valgs of @At OréenM 2Rigure(OL) lefe@ﬂn@és beR2R@n baddingmyriesrhidl3red 37°C

2' - f]
g ping g ohgmeah e Bendn S5 HERE A5 S RARAF 58 Rg SRR
atibafibg (Fagurs eQ)UdB & bR20x] at228>desieatch et 0.08 &0t0d mdl, 32 *he Kp
observed at 37°C remains unchanged (0.6 & 0.1 nM).

[00272] To demonstrate the basis for the long incubation requirement at room
temperature, the affinity at this temperature was further explored using kinetic methods.
The rate of the reverse reaction describing the dissociation of C5*ARC186 is vrey = k-
[[C5+ARC186], where vy is the rate (units of M min'l) and %&-; is the first order dissociation
rate constant (units of min'l). The rate of the forward reaction describing the formation of
the C5*ARC186 complex is v = k;[CS][ARC186], where vy, is the rate (units of M min™)
and k; is the second order association rate constant (units of M"'min™). The data were
analyzed using the pseudo-first order assumption, where the concentration of one reactant
(C5 in this case) is held in vast excess over the other ([C5] >> [ARC186], and thus remains
essentially unchanged over the course of the reaction. Under these conditions, the forward
reaction is described by the rate equation for a first order process, vy = k;’[ARC186],

where k;” = k;[C5].

[00273] To analyze dissociation of C5eARC186, radiolabeled ARC186 (<10 pM) was
pre-equilibrated with 5 nM C5 protein in phosphate-buffered saline containing 1 mM MgCl,
at room temperature (23°C). The dissociation reaction was initiated by the addition of non-
labeled ARC186 (1 uM), which acts as a trap for free C5, and stopped by nitrocellulose
filtration partitioning of bound and free radiolabeled ARC186. A timecourse of ARC186
dissociation was obtained by varying the duration between initiation of the dissociation
reaction and filtration. The timecourse of dissociation, observed as a decrease in the
percentage of radiolabeled ARC186 captured on the nitrocellulose filter (equal to the
percent bound to C5), is well-described by a single-exponential decay where % ARC186
bound = 100 X ¢* (see Figure 11). The value of the dissociation rate constant, k.,
determined by this method is 0.013 % 0.02 min™, corresponding to a half-life (t, = In2 / k.;)
of 53 & 8 min.
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<221> msc_f eature <222> (1) . . (38) <223> al
purines are 2 '-O-nethyl ; except at positions 5 and

wa 7006/0k888%1 N guanosine is 2'-0H, and position BR/US2006/005215
wherei n adenosine is 2 '-0OH <220> <221> mi sc_feature
<222> (1) ..(38) <223> all pyrimdines are 2'-fluoro;
except at positions 10, 12, 16, 24, 33 and 34, wherein
cytidine is deoxy, and at positions 11, 23, and 25,
whi ch are deoxy thym di ne <220> <221> nmisc_f eature
<222> (39) ..(39) <223> thym dine at position 39 is a
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Bchtidd of (B RIablidh 0¥ tiltettog. The ﬁlﬁ%)lnse aF e%ﬁgﬁir:lﬂoﬁn&)sérved &% an
, and 37, wherein cytosine is ; and

porspsedn e pereeniage of ggrliolabelgdA RG] %ﬁ @p@l&sw theritrpetillatese filter, is
\%812 Q@scﬁ]?e%lﬁl Bile-£:8BhdHS1 &ggyz\?hérg’ 9) ARE Mdogﬁg 2380 x (1 -e™).
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Wﬁ/‘i‘ﬁ“@ﬁoh’ées(@ equibrafipmfesd) 2 &midban azg dicpjexpdue Flgure 12. As
t 2 > 1
LSRR ERg R SR RERIeal ) A L 18t k.
BMhE RSP0 @?pmamkeq B nM)=0.59 + 0 05 min™! ; keg (4 nM) = 0.77 £ 0.06 min™ s Keg

(5 nM) = 0.88 £ 0.06 min™"). Under the conditions of the experiment, the relationship
between kg, k1 and k.; is ke = k;[C5] + k.;. Thus, an estimate of &, is derived from the slope

of a plot of k., versus [C5] (see Figure 12 inset), in this case 0.18 + 0.01 nM'min™".

[00275]  These data indicate that, under conditions of low C5 concentration (e.g., 0.1
nM), an extended incubation is required in order for the mixture of C5 and radiolabeled
ARCI1386 to reach equilibrium. Under these conditions, &, = (0.18 = 0.01 nM 'min™) (0.1
nM) + 0.013 min™ = 0.03 min™, corresponding to a half-life of 22 min. Thus, nearly 2
hours of room temperature incubation (~ 5 half-lives) are required for complete (> 95%)
equilibration. A short incubation time (e.g., 15 min) will significantly underestimate the
actual affinity of the complex, as shown above by the difference in affinities observed for a
15 min (Kp = 0.5 nM) versus a 4 hour (Kp = 0.08 nM) incubation. An alternative estimate
of the room temperature Kp can be calculated from the kinetic data according to the
relationship Kp = k., / k;. In this case, the calculated Kp is 0.07 + 0.01 nM, which is

completely consistent with the Kp determined above by thermodynamic methods.

[00276]  The specificity of ARC186 (SEQ ID NO: 4) for C5 was also assessed in
nitrocellulose filtration assays by comparison with complement components both upstream
and downstream from C5 in the complement cascade. Purified human proteins and protein
complexes were purchased from Complement Technologies (Tyler, TX) including: Clq
(cat. # A099.18; 2.3 uM), C3 (cat. # A113c.8; 27 uM), C5 (cat. # A120.14; 5.4 uM), C5a
des Arg (cat. # A145.6; 60 M), sC5b-9 (cat. # A127.6; 1 uM), factor B (cat. # A135.12; 11
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<220> <221> m sc_feature <222> (1) (38) <223> al
purines are 2 '-O-nethyl , except at positions 5 and

wa 7006/0k888%1 N guanosine is 2'-0H, and position BR/US2006/005215
wherei n adenosine is 2 '-0OH <220> <221> mi sc_feature
<222> CD - . (38) <223> all pyrimdines are 2'-fluoro;
except at positions 1, 3, 10, 12, 16, 24 and 37,
wherein cytidine is deoxy; and at positions 11, 23 and
25, which are deoxy thym di ne <400> 11 cgccgcgguc
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lesser extent, C1q (Kp > 0.3 uM) do bind. Taken together the data indicate that ARC186
(SEQ ID NO: 4) binds with high affinity to human C5, mainly via recognition of the C5b
domain. Thus, ARC186 and its PEGylated derivatives e.g., ARC1905 should not interfere
with generation of C3b, which is important for bacterial opsonization, or with innate control

of C’ activation by regulatory factors.

[00278] Conjugation of aptamers with high molecular weight PEG moieties introduces
the possibility of steric hindrance leading to reduced affinity. PEG-modified aptamers are
not readily evaluated for direct binding by nitrocellulose filtration assays due to the
tendency of these aptamers to adhere to nitrocellulose even in the absence of target protein.
However, the relative affinities of these aptamers can be assessed from their comparative
ability to compete with radiolabeled, non-PEGylated aptamer (< 10 pM) for binding to
target as measured by nitrocellulose filtration known as a competition binding assay, run at
37°C. As the concentration of cold (i.e., non-radiolabeled) competitor increases, the percent
of radiolabeled aptamer bound to target protein decreases. As shown in Figure 14,
increasing concentrations of cold ARC186 (SEQ ID NO: 4) or PEGylated aptamer
(ARC657 (SEQ ID NO: 61), ARC658 (SEQ ID NO: 62), and ARC187 (SEQ ID NO: 5))
(0.05 — 1000 nM) readily compete with radiolabeled ARC186 (SEQ ID NO: 4) for binding
in the presence of 2 nM C5 protein. Additionally, the titration curves for all four aptamers
nearly overlap, indicating that PEG-conjugation in the case of ARC657, ARC658 and
ARC187 has little or no effect on the affinity of the aptamer for C5.
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c<o%s e}n>t %?ndfnzglrgactlg)lll\ép\were equilibrated for 15— 30 mi% at 37°C, and then filtered

onto nitrocellulose filter apparatus described above. For the purposes of data analysis, cold
competitor aptamers were treated as competitive inhibitors of the ARC186/C5 interaction;
% inhibition was calculated by normalizing the data to control reactions lacking competitor
(0% inhibition control). ICso values were determined from semi-log plots of % inhibition
versus [ARC672] or [ARC1905] by a fit of the data to the equation: % inhibition =
amplitude X [competitor]" /(ICso" + [competitor]™).

[00280]  As shown in Figure 60, the addition of a branched 40 kDa (2,3-bis(mPEG-[20
kDal)-propyl-1-carbamoyl) PEG had little or no effect on aptamer affinity as measured by
competitive binding. Kp values of 0.46+/- 0.149 nM and 0.71 +/- 0.130 nM were
approximated for ARC672 and ARC1905 respectively by the y-intercept of the line fit to
the ICsq versus C5 data in Figure 60. Both values are close to the Kp determined for
ARCI186 at 37°C.

[00281]  The temperature dependence of the interaction between ARC1905 and C5 was
also estimated by competition assay. ARC1905 was serially diluted to generate 10X sample
series as described above. Binding reactions were equilibrated for 1 — 4 hours at 25°C or
37°C, and then filtered onto the nitrocellulose filter apparatus. Percent inhibition was
calculated by normalizing the data to control reactions lacking competitor (0% inhibition
control) or lacking C5 protein (100% inhibition control). ICs, values were determined from
semi-log plots of % inhibition versus [ARC672] or [ARC1905] by a fit of the data to the
equation: % inhibition = amplitude X [competitor]” /(IC50" + [competitor]™). As shown in
Figure 61 ARC1905 binds to C5 with high affinity at both 25°C and 37°C. Kp values of
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as reflected in production of C5b-9, between samples mcubated at different temperatures
diverged at 3 pM. The room temperature data indicated that the concentration of aptamer
required for quantitative inhibition is in the range of 3-6 pM, whereas the reported
concentration of C5 is approximately 400 nM. These results suggest that greater than 10-
fold molar excess of anti-C5 aptamer (ARC186; SEQ ID NO: 4) may be required for

complete inhibition of C5 activity.

Example 1C: Complement activation by zymosan.

[00283] Zymosan is a polysaccharide component of the yeast cell wall, and a potent
activator of the alternative complement cascade. Addition of zymosan to ex vivo samples
of blood, plasma or serum results in the accumulation of complement activation products,
including C5a and the soluble version of C5b-9 (sC5b-9). Samples of undiluted human
serum (Center for Blood Research, Boston, MA), citrated human whole blood (Center for
Blood Research, Boston, MA) or cynomolgus serum (Charles River Labs, Wilmington,
MA) were spiked with increasing concentrations of ARC658 (SEQ ID NO: 62), the 30K
PEG analog of ARC186 (SEQ ID NO: 4). To activate complement, zymosan (Sigma, St.
Louis, MO) in a 10X suspension was added to samples to a final concentration of 5 mg/mL.
Following a 15 minute incubation at 37°C, zymosan particles were removed by
centrifugation and the extent of complement activation was determined by C5a and/or
sC5b-9 ELISA (C5b-9 ELISA kit, Quidel, San Diego, CA; C5a ELISA kit, BD Biosciences,
San Diego, CA).
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{0933a] di Fres simdansigly, thy dvtiitpguesiactsad dRGHI905 Gl branrigdd0 kDa (2,3-
HRGEHHLE B 0IDaT 8514 ks yl):i’%Gylated version of ARC186) was tested on
human and cynomolgus monkey samples using the zymosan to activate complement via the
alternative pathway as follows. Zymosan A from Saccharomyces cerevisiae was supplied by
Sigma-Aldrich, Inc. (cat. no. Z4250-1G, St. Louis, MO). The zymosan A was supplied as a
powder and was resuspended in Dulbecco’s PBS (Gibco, Carlsbad, CA, cat. no. 14190-144)
to yield a 50 mg/inL suspension. Frozen, pooled normal human serum (cat. no. IPLA-SER)
was purchased from Innovative Research (Southfield, MI). Frozen, pooled cynomolgus
macaque serum (cat. no. CYNSRM) was purchased from Bioreclamation (Hicksville, NY).
Vials of 5 — 10 mL serum provided by the supplier were thawed at 37°C, aliquoted (~1 mL)
and stored at - 20°C. Aliquots were thawed as needed just prior to use by incubation at
37°C and stored on ice during experiments. The final concentration of serum in each assay
was ~100%. A 20 uM stock of ARC1905 was prepared in 0.9% saline and serially diluted

to generate a 10X sample series covering a ~90-fold range of aptamer concentrations. A

no-aptamer (saline only) sample was also included as a negative (0% inhibition) control.

[00286] 90 pL of serum was pipetted into wells of a 96-well PCR plate (VWR, cat. no.
1442-9596). 10 pL of aptamer sample was diluted directly into the serum at room
temperature and mixed. 8 uL of 50 mg/mL zymosan was pipetted into wells of a separate
96-well PCR plate. Both plates were simultaneously pre-incubated at 37°C for 15 minutes.
Immediately following the pre-incubation, 80 pL of the serum/aptamer mixture was added
directly to 8 pL of zymosan and mixed, yielding 5 mg/mL zymosan final concentration.

The reaction plate was sealed and incubated for 15 minutes at 37°C. At the end of the
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response of the ELISA to cynomolgus monkey C5a using cynomolgus concentration
standards. To prepare a set of custom standards, 0.5 mL aliquots of human or cynomolgus
monkey serum were incubated with 5 mg/mL zymosan for 15 min at 37°C, quenched with
12.5 uL 0.5M EDTA and centrifuged to remove the zymosan. The concentration of C5a in
the zymosan-activated human serum sample was determined to be approximately 2 pug/mL
hC5a by comparison to hC5a standard plasmas provided with the kit. The concentration of
C5a in the cynomolgus monkey sample, expressed in human Ca equivalents (hC5a eq),
was determined to be approximately 0.6 pg/mL hC5a eq. Series of standards covering a
range from 0.4 — 400 ng/mL hC5a or 0.12 — 120 ng/mL hC5a eq were prepared by dilution
into rat serum (which does not interfere with the ELISA). Standards were pre-treated with a
protein-precipitating reagent as directed in the ELISA kit protocol and applied without
further dilution to the ELISA plate. The ELISA plate was read at an aborbance maximum
of 450 nm (A4so) using a VersaMax UV/vis absorbance plate reader (Molecular Dynamics,
Sunnyvale, CA). The Ayso varied with CSa concentration from a low of 0.1 — 0.2 at low
C5a, plateauing ~3.5 at high C5a. For the purposes of quantifying C5a in assay samples,
the upper and lower limits of quantification were, respectively, 25 and 0.78 ng/mL hC5a for
human, and 15 and 0.94 ng/mL hC5a eq for cynomolgus monkey. Asso versus ng/mL hC5a
or hC5a eq was plotted as shown in Figure 62, and a standard curve was obtained from a 4-

parameter fit to the data using the equation y = ((A -D)/(1 + (x/ C)®) +D.

[00288]  Justprior to C5a analysis, assay samples (including the saline-only and no-

zymosan controls) were pre-treated with protein-precipitating reagent as directed in the
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[00289] The extent of C3 activation (the step in the common complement pathway just
upstream of C5) was determined from the relative levels of C3a generated in each zymosan-
activated sample, as measured by C3a ELISA (Becton-Dickinson OptiEIA C3a ELISA kit,
cat. no. 550499, Franklin Lakes, NJ) following the C3a ELISA kit protocol.

[00290]  Just prior to C3a analysis, samples (including the saline-only and no-zymosan
controls) were serially diluted in 0.9% saline. The C3a ELISA is more sensitive than that
for C5a; therefore, dilutions of 1/500, 1/5000 and 1/25,000 were necessary to accommodate
the full range of sample C3a concentrations. Kit standards, derived from human serum,
were used instead of the custom standards prepared for C5a analysis. Since C3a levels did
not vary greatly, the human-specific standards provided a sufficient indication of their

relative levels.

[00291] The data generated from both the C5a and C3 ELISAs were analyzed using
Microsoft Excel, and the mean % inhibition values were plotted using Kaleidagraph (v.
3.51, Synergy Software). ICsq, ICqy and ICy values were determined using the XLfit 4.1
plug-in to Excel. The comparative effects of ARC1905 on human and cynomolgus monkey
complement activation, as measured by this approach, are summarized in Figure 63 and
Figure 64. As can be seen from these Figures, complete inhibition of C5 activation via the
alternate pathway is achievable in vitro with ARC1905 in both human and cynomolgus
monkey sera. In human serum, the concentration of ARC1905 required for 90% inhibition
of C5 activation in an undiluted sample was 442 & 23 nM, approximately equivalent to the

average molar concentration of C5. However, ARC1905 was 4 — 6-fold less potent against
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magnitude less potent in inhibiting cynomolgus monkey C5 activation than human C5

activation under the conditions of this assay. While not wishing to be bound by theory, the
inhibitory effect of ARC1905 on complement activation is specific to C5 since activation of

C3 was not inhibited.

Example 1D: Tubing loop model of complement activation

[00293] To test the ability of anti-C5 aptamer to block complement activation induced by
exposure to foreign materials, as found in a cardiopulmonary bypass circuit, we used the
tubing loop model described by Nilsson and colleagues (Gong et al, (1996) Journal of
Clinical Immunology 16, 222-9; Nilsson et al, (1998) Blood 92, 1661-7). Tygon S-50-HL
medical/surgical tubing (1/4” inner diameter) (United States Plastic Corp. (Lima, OH), cat.
# 00542) was cut into lengths of approximately 300 mm (approximately 9 mL volume) and
filled with 5 mL human donor blood containing 0.4 units/mL heparin (Celsus) and varying
concentrations of ARC658 (SEQ ID NO: 62) (0 — 5 uM). Each length of Tygon tubing was
closed into a loop with short sections (~50 mm) of non-surgical silicone linker tubing (3/8"
inner diameter) (United States Plastic Corp. (formulation R-3603, cat. # 00271) as described
in Gong et al. Tubing loops were rotated for 1 hour at approximately 30 rpm in a 37°C
water bath. The loop contents were then poured into polypropylene conical tubes
containing EDTA (10 mM final concentration) to quench complement activation. Platelet-
poor plasma was isolated by centrifugation and analyzed for C5a and C3a by ELISA (C3a
ELISA kit, Quidel, San Diego, CA; C5a ELISA kit, BD Biosciences, San Diego, CA).
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suffdien thMma ;123% inlnibitibh of Gf actiegficem & tevelnha s apppggmately

equn(a%f@ Ls%@%tiy %Fﬁ til%l %g 9n>ola§ %glilcg]it{:cﬂ;tlg%ef e §F]HJlFlgod< Z\g’gﬁe fick )w13h1ng

urrnes are exce
tdRHolihdhpardy thsudly, h?choughéasse Bptageran osjimel hOS)b@‘m ™D méiﬂxytlon of C5

agﬁ%gécgqlcéglpg%@d% ag%%%’%éljﬁ‘c?deg gl-g%obs[s%bci}irzc%%ﬁl fﬁici' the
s?ﬁ%ngadlr dfﬂ“ﬁéei{cgsl 13@%&@ﬁ§jpléiﬁenpﬁxsghﬂn(gt~$mﬂzﬁhs u}kzﬂl_ 111_1]& twpassagg C3a
e e 57 D8 S S PSTA AR ) o
brosk 8Hateh stRicailicAthen A8 @Xitie Eé’fy}ﬂhlﬁémeaxddm X%330evels increased by
a;?}%gglglg’%? uA%OOtO %2%%?? (1:1%\%11% ltlg { our 1ncugf?tﬁ>%,u g)n%spondmg %o actlvghon of
around 10% of the available C3. In contrast to C5a generation, little dose dependent
inhibition of C3a generation was observed upon titration with ARC658 (SEQ ID NO: 62)

demonstrating that ARC658 (SEQ ID NO: 62) specifically blocks C5 cleavage.

[00295]  The tubing loop model study was repeated with the anti-C5 aptamer ARC1905
(SEQ ID NO 67). ARC1905 was serially diluted in 0.9% saline to generate a 20X sample
series covering a 100-fold range of aptamer concentrations (10 — 1000 nM final in the
assay). Samples containing irrelevant aptamer (ARC127) were included to control for non-
specific oligonucleotide effects. A no-aptamer (saline only) sample was also included as a
negative controlSingle-donor blood samples were drawn by standard phlebotomy methods
from in-house volunteers. Whole blood was drawn from 5 separate donors directly into a
60 mL syringe (Becton-Dickinson, (Franklin Lakes, NJ), cat. # 309653) and immediately
aliquoted into bivalirudin (20 pM final) (Prospec-Tany Technogene Ltd., (Israel), lot #
105BIV01) +/- aptamer. The anti-coagulant bivalirudin, a direct thrombin inhibitor, was

used instead of heparin which interferes with complement activation.

[00296] The tubing loop model was performed essentially as described immediately
above. ~300 nim sections of tube (diameter 1/4", volume ~9 mL) were filled with 5 mL of
blood/aptamer/bivalirudin samples immediately after the blood had been drawn from the
donor. The tubes were then securely fastened into loops with short sections (~30 mm) of
silicone linker tubing, yielding a gas volume of ~4 mL. The tubing loops were rotated

vertically at 32 rpm during incubation in a 37°C water bath for 1 hour. After incubation, all
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<211> 38 <212> DNA <213> artificial sequence <220>
<223> synthetic aptamer<220> <221> misc_f eature <222>
W@ 100608838 <223> al | purines are 2 '-O nethyl ;ll’GWUwM/OOSZlS
at positions 5 and 17, wherein guanosine is 2'-0H, and
position 32, wherein adenosine is 2'-0H <220> <221>
msc_f eature <222> (1) ..(38) <223> all pyrimdines
are 2'-fluoro; except at positi ons 10, 12, 16 and 24,
wherein cytidine is deoxy; at position 4 , wherein
tLo ine js 2 E@g methyl ; and at positions 11, 23, and
%l, ?%ﬁ?r&ﬂe st Wdtt%9ﬁ$ Hilrenieal0obe brogg é@mgingdzg ), cat. #
4303G)COH BRI LAATOU M BEAUI S HimS, fiat FGAlratiohof 10 mM.
<2 g@(bgDNAgl2213> artificial ggqb%%cé <§§8§ 25%9 1on oL 01
Liph o efasma sinemsiant woomlloctodfromehehoqubactied sanpte 2o w{ib)
j ' | nexc t
(DT PLCRIREIR Py ey MIGHED Sy
pes lleshoiozsp in ligvéd eirgeaced soiadat -20°C. ‘ToGbhtxd 26tbasidRdind
S5 I 23> I I.nes
E[a@r!:lg&lzoﬁl,_ : 1‘5 &q’g%e zee\é%s)par$paée§3| taljglﬁlg SI‘%JT oﬁfg%/s[l %Qogﬂaecélgg’to als
HhepiEra) tubpron déerreniaginge oyl GEMEISTA. Ohis @mpl&%i ﬁggbssed for
i ' L thyl ; and at positions , ,
lg%%ﬁ%??g%e?ca% dgsrcgbégi‘ee%)ﬁe‘t hym di ne <400> 32 cgiigcgguc
C u_uaccugcqg 38 <210> 33 < >
B IR 6 R RS e 0 B gt of Css
goperatad it exclapttvated sa A 8as ﬁﬁﬁsllkdm'z}ls('(}@%flrha@ ldgsgﬁge)?(i Cilélg%ediately
a%gf‘)e'p gé% ?I).Sa;%]él%? vgf%slcpe?#?%gde osil u%%ﬁuted pl_asma samples according the ELISA
kit protocol and sample C5a levels were quantified by comparison with the C5a standards
provided by the manufacturer. The % inhibition of C5a generation at each aptamer
concentration was calculated using the equation %inh = 100 — 100 X (C5a sampte — C5a pre-
cpB) / (C5a saline-onty — C5a pre-ceB). 1Cso values were determined from a plot of % inhibition
versus [ARC1905] using the equation %inh = (% nh.)maximum x [ARC1905]"/ (ICs" +
[ARC1905]") + background. ICoq and ICs values were calculated from ICsp values using

the equations ICop = ICso x [90/(100-90]"" and ICy9 = ICs x [99/(100-99]"",

[00298]  The extent of C3 activation was determined from the relative levels of C3a
generated in each activated sample, as measured by C3a ELISA as described immediately
above. Just prior to C3a analysis, samples (including the saline-only and pre-CPB controls)
were serially diluted in 0.9% saline. The C3a ELISA is more sensitive than that for C5a;
therefore, a dilution of 1/5000 was necessary to accommodate the range of sample C3a
concentrations. Sample C3a levels were quantified by comparison to kit standards, and %
inhibition was calculated as described for C5a. The data were analyzed using Microsoft
Excel, and the mean % inhibition values were plotted using Kaleidagraph (v3.5 Synergy

Software). ICsg, ICqg and ICq9 values were determined using the XLfit 4.1 plug-in to Excel.

[00299]  The mean effects of ARC1905 and irrelevant aptamer, ARC127, on complement
activation in the five donors is summarized in Figure 66. As shown in Figure 67 complete
blockade of C5 activation, as reflected in the generation of C5a, was achieved with <500
nM ARC1905, while the irrelevant aptamer had no inhibitory effect up to 1 uM. The mean
whole blood ICso, ICog and ICyg values were 119 & 28.6 nM, 268 &+ 39.2 nM and 694 + 241
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wherein guanosine is 2'-0H, and position 32, wherein
adenosine is 2 '-0OH <220> <221> m sc_feature <222> (1)
WO 2(0883888223> al | pyrimdines are 2'-fluoro; exRCEPS2086/005215
positions 10, 12, 16 and 24, wherein cytidine is
geoxy; at position 4 and 6 , wherein cytosine is 2
-0-nethyl; and at positions 11, 23, and 25, which are
deoxy thym di ne <400> 33 cgccgcgguc tcaggcgcug
agt ct gaguu uaccugcg 38 <210> 34 <211> 38 <212> DNA
mﬁzxjegﬁacé{fey gﬂigﬁ@dsegs SPRIRMEwRRRAG Yo 52Bknd By icbst iicis reasonable to
aptanmer <220> <221> misc_feature <222> (1) ... 3%3 .
socR Gt RCHUF S B DnOOAHBERpIo0d ‘g REPYIGH s
appoyi ht%ﬁ%é%) Sk 1. YRES), TCYHANRS) MudsSadfustedhth rediet C5
ositio , Wherein adenosine is 2'-0H <220> <221>
infribgtionfin alasma thepefors, waip 216 ¢38)0 Y 11 nMopd 176 %‘h‘@ nM.
T&l?r?g Vél.uésf Al ?Jngi’sfente\.?ﬁ?}?%te 8915111@@%' daicARgd %0 ARS19056naRE 0w 4f
reirn cytidine is deoxy; and at position 18, wherein
raKésasimicddscomplen®nhastingtiondd gum 3usgegitegby gaidular blood
ucaggcgcug .agu a ’ i ;
5T 150t AR VEE AR R PRigy Canttnerarion
WY RbthettibieedaptAREI05 22 Rilevaid bptamies up foclapMr &ViizaRswishing fo be

38 223 [ ' 0- .
b ( QYFCB?%‘;’ 51?1!5 lﬂ{ﬁg%rfsl tﬂ%f{%]?@ f%)% é]ﬁlé]?‘e(‘s ﬁbﬁ% :tlge (33( ? %&grtag% aeaction,
1BOSIbdKs BtheBeps Wi EOUALIRE RNAGIAR dascalde dctiCktion2Bfras<ZPdeposition

m sc feature<222> (1) ..(38) <223> all pyrimdines are

aﬁ;mﬁwaﬁﬁeﬁﬁ@%ﬁgpt at positions 10, 12, 16 and 24,
erein cytidine is deoxy; osition 19, where

uridine is 2 '-0O nethyl iﬁ%@@g§@5 P "

De Novo Selections and Sequences

C5 Selection with dRmY pool

[00300] Two selections were performed to identify dRmY aptamers to human full length
C5 protein. The CS5 protein (Quidel Corporation, San Diego, CA or Advanced Research
Technologies, San Diego, CA) was used in full length (“FL”) and partially trypsinized
(“TP”) form and both selections were direct selections against the protein targets which had
been immobilized on a hydrophobic plate. Both selections yielded pools significantly
enriched for full length C5 binding versus naive, unselected pool. All sequences shown in

this example are shown 5° to 3.
[00301] Pool Preparation: A DNA template with the sequence

[00302] TAATACGACT CACTATAGGGAGAGGAGAGAACGTTCTACN;30)GGTCG
ATCGATCGATCATCGATG (ARC520; SEQ ID NO: 70) was synthesized using an ABI
EXPEDITE™ DNA synthesizer, and deprotected by standard methods. The templates were
amplified with 5° primer
TAATACGACTCACTATAGGGAGAGGAGAGAACGTTCTAC (SEQ ID NO: 71) and 3’
primer CATCGATGATCGATCGATCGACC (SEQ ID NO: 72) and then used as a
template for in vitro transcription with Y639F single mutant T7 RNA polymerase.
Transcriptions were done using 200 mM HEPES, 40 mM DTT, 2 mM spermidine, 0.01%

TritonX-100, 10% PEG-8000, 9.5 mM MgCl, 2.9 mM MnCl, 2 mM NTPs, 2 mM GMP, 2
&9



cgccgcgguc ucaggcgcug agucugaguu uaccugcg 38 < >
<211> 38 <212> DNA <213> ar?i?icial segugnce <§%8> %

W 208m8ssgt het i ¢ apt aner <220> <221> tni sc_f eB€TIU82006/005215
<222> (1) . . (38) <223> all purines are 2 '-O nethyl
;'except at positions 5 and 17, wherein guanosine is
2'-0OH, and position 32, wherein adenosine is 2 '-CH
<220> <221> misc_feature <222> (1) ..(38) <223> al
pyrimdines are 2'-fluoro,- except at positions 10,

mi gperipgrtift %ﬁtys@g@g%gg;ahf& (U OBt nlEDRT shig oo
, and at
poliferavhierein uridine is 2 '-C>nethy| <4002 32 posi tion

cgccgecgguc ucaggc cug a ucugaguu uac
[00321]1> S8R cHAI. 2T Va ﬁQ o8 SiEP Wg‘g g‘ﬂgﬁ%gd ‘z‘%‘g""eﬁ?se

t h
ﬁltelllamgurl]g c éllgfls %%ie%lgef ﬁﬁ%zgiﬁ?lenﬁégé g(g ghﬁ@leﬁﬁﬁtpubmiﬁm
mcﬁlS@’t@dJi'n @0 ppasidingingied (léﬁBPE$) wiflma ﬁl]ldﬂ]&ﬂ‘ﬁé? %re2 buM partially

asoiud ST PRPLY Rl gt A cfsbasnpise s

mﬁl%d’uﬂd%&@@arake usﬂng 6.1 5 onmnmﬂldp!@e s gogERasi TEmES cﬁpid}fg&
Scmf(g{teﬁneﬁ}ﬁ}a] ﬁéee ?cﬁulc d vlve%e D& \Iﬁé?slhgc? %’1 élltﬁ' ggg?{l%}%ﬁ’gi t%% the
RNA: p%@in%@ntamlg@ﬁuﬁélﬁ vekeoxdded t(yti’na dolmmuzl@@bspRyin a centrifuge at

153 o e s WO e g i oty WEHRER e gppecc
bisdastrom Y MRk, hed ﬂ'Ie@Il‘EA protdfd zomplexes attached to the filters were eluted
twice with 200 pl washes of elution buffer (7 M urea, 100 mM sodjum acetate, 3 mM
EDTA, pre-heated to 95 °C). The eluted RNA was precipitated (2 puL glycogen, 1 volume
isopropanol, % volume ethanol). The RNA was reverse transcribed with the ThermoScript
RT-PCR™ system (Invitrogen, Carlsbad, CA) according to the manufacturer’s instructions,
using the 3’ primer described above SEQ ID NO: 72, followed by PCR amplification (20
mM Tris pH 8.4, 50 mM KCl, 2 mM MgCly, 0.5 uM primers SEQ ID NO: 71 and SEQ ID
NO: 72, 0.5 mM each dNTP, 0.05 units/pL Taq polymerase (New England Biolabs,
Beverly, MA)). The PCR templates were purified using Centricep columns (Princeton

Separations, Princeton, NJ) and used to transcribe the next round pool.

[00304] In subsequent rounds of selection, separation of bound and free RNA was done
on Nunc Maxisorp hydrophobic plates (Nunc, Rochester, NY). The round was initiated by
immobilizing 20 pmoles of both the full length C5 and partially trypsinized C5 to the
surface of the plate for 1 hour at room temperature in 100 pL of 1X DPBS. The supernatant
was then removed and the wells were washed 4 times with 120 pL wash buffer (1X DPBS).
The protein wells were then blocked with a 1X DPBS buffer containing 0.1 mg/mL yeast
tRNA and 0.1 mg/mL salmon sperm DNA as competitors. The pool concentration used was
always at least in five fold excess of the protein concentration. The pool RNA was also
incubated for 1 hour at room temperature in empty wells to remove any plastic binding
sequences, and then incubated in a blocked well with no protein to remove any competitor
binding sequences from the pool before the positive selection step. The pool RNA was then
incubated for 1 hour at room temperature and the RNA bound to the immobilized C5 was

reverse transcribed directly in the selection plate by the addition of RT mix (3’ primer, SEQ
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<221> msc_f eature <222> (1) . . (38) <223> al
purines are 2 '-O-nethyl ; except at positions 5 and

WA 7006/0k888%1 N guanosine is 2'-0H, and position BR/US2006/005215
wherei n adenosine is 2 '-0OH <220> <221> mi sc_feature
<222> (1) ..(38) <223> all pyrimdines are 2'-fluoro;
except at positions 10, 12, 16 and 24, wherein
cytidine is deoxy; at position 30, wherein uridine is
2 '-Onethyl ; and at positions 11, 23 and 25, which
are deoxy thym di ne <400> 38 cgccgcgguc tcaggcgcug
HYNO: Pogd (T heaoasogid R 13 Srvii2iber) BRowllidy>in3Bati@ild2 65 Bor 1 hour.

13> artificial nce <220> >
IR bE RS RS B G5 8 e M gptand
BREDE). ahhplifisdipoektemplateDNA QraEdalitd witleX Ceptiseptcolumn (Princeton
ositions 5 and wh i N, guanosi n
SRl oS Ser ety whl s PSR emeitey eubiins i 3  program
ﬁar&Gr_lﬁtR)atotﬂ e pedRNA (fd) the ndxBfound 3Rskrecbl. THE tialkEHbB®Bool was gel
é 0, - exceg% at p03|t|ons 10, 12, 16 and 24,

Wf@e Oﬁacl;dt/f"ai)]%cr}’]%m SR\EVeRioOWKk ti on 31, wherein

and at. positions 1
ggﬁ%?gh %"‘i@“ﬂ%’i&’ﬁfc{s%ﬁﬁﬁ ra?lﬂf@reézu%@g aé@ﬂ(@@é&é@g éwémg (dot blot)
m@g gn@@u@ﬁagﬂ)@k@ BEY RN CFdE 6hcditrafidd)Orasdiudddwal Cs5, 1X

DNA <213> artificial sequence <22 0> <223>

Q‘;?ﬁ? ﬁB{S i0c Iayfr&n%ﬁN&@zid& wphnl>-sahnep sgeEn VA fepImingtys at room
feRPrafdd 3xd éﬂeh aﬂﬂfeﬂ 'f@a?m@rﬁ&llglos&ﬂﬁq{ymhl filte® %@%ch@ﬁ a dot blot

positions 5 17, wherein guanosine is 2'-0

ﬁ@gmﬂ%ﬁcf@zch@w\h@ SqhnelRd dhoBsrerutaes oppoal BN A<‘2<2@s1 to@z 1>
s GelifiRAkHE Si1ctRAaant Qlogl;‘)tgl)ed approximately every 3 rounds with a single

point screen (1+/-300 nM C5). Pool K4 measurements were measured using a titration of

protein and the dot blot apparatus as described above.

[00306] Selection data: Both selections were enriched after 10 rounds over the naive
pool. See Figure 18. Atround 10, the pool K4 was approximately 115 nM for the full
length and 150 nM for the trypsinized selection, but the extent of binding was only about
10% at the plateau in both. The R10 pools were cloned using TOPO TA cloning kit

(Invitrogen) and sequenced.

[00307] Sequence Information: 45 clones from each pool were sequenced. R10 full
length pool was dominated by one single clone ARC913 (SEQ ID NO: 75) which made up
24% of the pool, 2 sets of duplicates and single sequences made up the remainder. The R10
trypsinized pool contained 8 copies of the same sequence ARC913 (SEQ ID NO: 75), but
the pool was dominated by another sequence (AMX221.A7; 46%). The clone ARC913
(SEQ ID NO: 75) had a K4 about 140 nM and the extent of binding went to 20 %. See
Figure 19.

[00308] The individual sequence listed in Table 5 is listed in the 5° to 3 direction, and
represents the ribonucleotide sequence of the aptamer that was selected under the dRmY
SELEX™ conditions provided. In the embodiments of the invention derived from this
selection (and as reflected in the sequence listing) the purines (A and G) are deoxy and the
pyrimidines (U and C) are 2’-OMe. The sequence listed in Table 5 may or may not contain

capping (e.g., a 3’-inverted dT). The unique sequence of the aptamer below begins at
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<223> all pyrimdines are 2'-fluoro; except at

positions 10, 12, 16 and 24, wherein cytidine is
W@Ie('mmﬁsssm positions 29, 30 and 31, wherein urPdi/fis2006005215

2 '-0-nmethyl ; and at positions 11, 23 and 25, which

are deoxy thym di ne <400> 40 cgccgcgguc tcaggcgcug

agt ct gaguu uaccugcg 38 <210> 41 <211> 38 <212> DNA

<213> artificial sequence <220> <223> synthetic

apt aner <220> <221> m sc_feature <222> (1) . . (38)

nu;%é;%cf 2 Al rnﬂ?é{fléta? Sfolﬁ)"\ﬁngzﬂw filed®bhete ; except at

i"'ohs , wher ei n uanosine 1s
G@GW%AGAGWHUE%% ﬁ% NPg 79, anddiPS&]?gSt mé’egg’i%
3 ?‘x cf:l?clefﬁaatcw £qF2EGUBGAUCCABRIG A2EABCHAUPYBEQIDINEGST4)
ro,- except at positions 10, 12, 16 and 24,

el ’f‘ab%/ k. é‘ﬂ{c'ﬂa%t15§seﬁﬁ%¥ of At CBARKIY SRard&, Wherein
i ne ; and at positions 11, 23 and

desxy thym di ne <400> 41
Aﬁcagg\g Qﬂﬁ?c? y Y LISt

u_uaccu 38 < >
CEGADSOANGACLALIIY PJ?WLF&%UU%Q%%%%‘?&@% Ua55G&ddactiborucar
usyntdefdceuapt amer <220> <221> tnisc_feature <222> (1)
.(38) <223> all purines are 2 '-Onethyl ; except at
p03|t|on 5 , Wherein guanosine is deoxy; at position

u i
[(&)%%(}] emé) eyn %’sg%%s & Sff§ct 8f AﬁUQ 1;"2%%(?2@ m gﬂ% %ﬁihﬁ [clgsswal
pﬁﬁ&@of(ﬂl@ complex(l@ﬁ);yst@ﬂ@as zajalyz?g,lpsmﬁ ahemedysigragsay previously

d%g eé? ?]ongg?ﬁ neth?éR(g%? S/E@% ’4) [%Jélsltll-t | gﬁ%ﬁl{% i‘)osmve control)
a&ﬁuns%cttédldlﬁmﬁ' pebiaygativg nomdiobe Iltﬂng @ssay of ]@f@t@lj@ggly@tlon a

s&lgt%%gg W w?lglte u%a Utu e HEE& v%ﬂ?anﬁ%&(gfco%%diﬁée% Zrydigocytes
(Diamedix EZ Complement CH50 Test, Diamedix Corporation, Miami, FL) in the presence
of titrated ARC913 (SEQ ID NO: 75). The assay was run in veronal-buffered saline
containing calcium, magnesium and 1% gelatin (GVB*" complement buffer) and incubated
for 1hr at 25 °C. After incubation the samples were centrifuged. The optical density at 415
nm (ODy,s) of the supernatant was read. The inhibition of hemolysis activity is expressed as
% hemolysis activity compared to control. See F igure 20. The ICsp of the aptamer was

calculated to be about 30 nM.

EXAMPLE 3
Composition and Sequence Optimization

Example 3A: Minimization of ARC913:

[00311]  Six constructs based on ARC913 (SEQ ID NO: 75) were transcribed, gel
purified, and tested in dot blots for binding to C5. ARC954 was similar to the parent clone
with a K4 of 130 nM and extent of binding at 20%, while ARC874 (SEQ ID NO: 76) was
the only other clone that bound to C5 with a Ky of 1 uM.

[00312] The individual sequences listed in Table 6 are listed in the 5° to 3" direction and
were derived from aptamers that were selected under the dRmY SELEX conditions
provided. In the embodiments of the invention derived from this selection (and as reflected

in the sequence listing) the purines (A and G) are deoxy and the pyrimidines (U and C) are
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<213> artificial sequence <220> <223> synthetic
apt aner <220> <221> m sc_feature <222> (1) (38) <223>
wabdosjpsasgies are 2 '-0-nmethyl ; except at posiPCDOSZH06/005215

wherei n guanosine is 2'-0H at position 17, mhereln
guanosi ne i s deoxy; and position 32, wherein adenosine

is 2'-0H <220> <221> m sc_feature <222> (1) (38) <223>

all pyrimdines are 2'-fluoro,- except at positions

10, 12, 16 and 24, wherein cytidine is deoxy; and at

ositions 11, 23 and 25, which are deoxy thym di ne
EHONE-E@hwéd@g@ggu@mﬂbaggnﬁdm@6a@yot@gggMpuaammgq@m&&gwa3h
ﬁ%%%%_ <211> 38 <212> DNA <213> artificial sequence

> <223> synthetic aptamer <220> <221> m sc_feature

<222> (1) ..(38) <223> all purines are 2 '-0-nethyl;
except at positions 5 and 17, wherein guanosine is

B3I 39 B RGeS RS ORISR SRR 5500 1Y,
g(jg%ggz‘f@ $p NG 7?6 -fluoro; except at positions 10, 12,
A

mherel cytidine is deoxy; and at positions
CCUEBENH G ARG CRAAAC ABACGAAGEEG di ne <400> 44

cug agtctgaguu uaccugcg 38 <210> 45
%%%%ggggﬂiiééﬁﬂ%&i <213> artificial sequence <220>
€QUKEKﬁWﬁUG@(MKMHWGGAEDMKQQQQCKQQK;}nisc_feature <222>
‘é# %&% %ﬁ; purines are 2 '-0-nethyl ; except

%ﬁ%g MR Z? 18 wher ei n guanosine is 2 '-0H
GG OSGGCaTATRFCAMTA0AUA@JENOSi ne is 2' - 0H <220>
ARCS877 (SEQ ID NO: 79)

GGGUUUGGCACAGGCAUACAAACCC

ARCS878 (SEQ ID NO: 80)
GGCGGCACAGGCAUACAUACGCAGGGGUCGCC

ARC954 (SEQ ID NO: 81)
CGUUCUACCUUGGUUUGGCACAGGCAUACAUACGCAGGGGUCGAUCG

Example 3B: Optimization of ARC913: Doped Reselection
[00314]  In order to both optimize clone ARC913 (SEQ ID NO: 75) for C5 binding

affinity and to determine the key binding elements, a doped reselection was conducted.
Doped reselections are used to explore the sequence requirements within an active clone or
minimer. Selections are carried out with a synthetic, degenerate pool that has been designed
based on a single sequence. The level of degeneracy usually varies from 70% to 85% wild
type nucleotide. In general, neutral mutations are observed but in some cases sequence
changes can result in improvements in affinity. The composite sequence information can

then be used to identify the minimal binding motif and aid in optimization efforts.

[00315] Pool preparation: The template sequence
taatacgactcactatatGGGAGAGGAGAGAACGTTCTACN 30)GTTACGACTAGCATCGATG
(SEQ ID NO: 82) was based on ARC913 (SEQ ID NO: 75) and was synthesized with each
residue originating from the random region doped at a 15% level, i.e. at each random (“N*)

position, the residue has a 85% chance of being the nucleotide found in the wild type
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<22;>_gjsc_feature <222> (1) (40) <223> al

pyrimdines are 2'-fluoro; except at positions 11, 13

wa Zoosssss®b, wherein cytidine is deoxy; at posir¢nnszbﬂ6/605215
wherein cytosine is 2 '-0-nethyl ; and at positions
12, 24 and 26, which are deoxy thym di ne <400> 45

gcgucgcggu ctcaggcgcu gagt ct gagu uuaccuacgc 40 <210>
46 <211> 38 <212> DNA <213> artificial sequence <220>

<223> synthetic aptamer <220> <221> misc_feature <222>
se«iute hce! C(F?%b’ﬁ% A@AG@@%’I@@A’@K@G@AGCQ}(HHC@&LTCG (BKQdptNO:

positions d 17, wherein guanosine is 2 '-0H,
83;11&1311 PIESh thaope @”@euxg/@@? ef the aaléhtbaqeméch% l‘g%oxy <220>
<221> m sc_feature <222> (1) 38) <223> a

[0@BA6] m Tiertersplaic @nd RN ppgt 8>r ﬂl‘?)@@@ﬁﬂ reéetlec’%% Wﬁeé)ﬁ%paie& eSSfEtlally

as %l%cgﬁeai %)QVe WRREhafeY b aﬁﬁ)h'ﬁéd Q/ﬁﬁmé p1ﬁ§elSp°S| tions 36,

mhereln cytosine’is - ng at
taﬂﬂgwca@maCHGAQAG@ﬁGQGAAﬂﬁT:W%@ (%;R,%Ipm?}

a aeduRe
cEbqgaTe DI FEIIBR-G) SIeLIngte ¥ siquﬁ‘rﬁfg‘“
lergdl 03, (ﬁ%&@léctﬁmmbingh|hlghap¢(mngrtra’et@2@f>sa]=t ppthe wias )Sséepf The selection
ppg%té'll:.}zgqs Eé'%%g 01&33% gfﬁc{lg' Od) abovc,2 %mhaclvt) 89&%&%51)‘%&m§ 1 was done on

posi ’trons rein
h}%%}ﬂl@&b g%tdsfiaszﬂelmsl allanlﬁkemmt tolnds) SBh onlyernesiive e gad Akno

coﬂg:p_ag@r Xap usﬁér%? ;H @%ﬁ% gheans]rege% fn elﬁ‘l lHSeconge%?ratu(nja)nd Rl\(szgaol

oro, - excep
c RSN & et keptlednstanl abT0® A andvhe eespec(tlyclym n e | S
deoxy; at position 40, wherein cytosine is 2

[Oé)ggz(;reﬂ]dﬁlraﬁi aﬁsﬁgﬁlgz&dggogoﬂi 1:]:13 sorhi] aUhignghlizelectigns sleresgngched
a@eagitr@@rgiégverl}]&eal}‘aé@épﬁ ééro% . g %%C;%%PKE gsagy%{:&ﬁ{fately 165 nM for
the high salt selection and 175 nM for the normal salt selection. The extent of binding was
about 20% at the plateau in both. The R4 pools were cloned using TOPO TA cloning kit
(Invitrogen, Carlsbad, CA), and 48 clones from each pool were sequenced. 12 clones from
each pool were transcribed and assayed in a single point dot blot assay at 500 nM C5.
Dissociation constants (Kgs) were again measured using the dot blot assay previously
described. Kgs were estimated for the 11 best clones identified in the single point screen, by
fitting the data to the equation: fraction RNA bound = amplitude*Ky/(K4 + [C5]). The
clones with the three best Kgs were SEQ ID NO: 91 (73 nM), SEQ ID NO: 96 (84 nM) and
SEQ ID NO: 95 (92 nM). The sequences for these 11 clones are listed below in Table 7.

[00318]  The sequences listed in Table 7 are listed in the 5° to 3° direction and represent
the nucleotide sequences of the aptamers that were selected under the dRmY SELEX
conditions provided. In the embodiments of the invention derived from this selection (and
as reflected in the sequence listing), the corresponding sequences comprising the

dRmY combinations of residues, as indicated in the text, wherein the purines (A and G) are
deoxy and the pyrimidines (U and C) are 2’-OMe. Each of the sequences listed in Table 7
may or may not contain capping (e.g., a 3>-inverted dT). The unique sequences of each of
aptamer below begins at nucleotide 23, immediately following the 5” fixed sequence
GGGAGAGGAGAGAACGUUCUAC (SEQ ID NO: 86), and runs until it meets the
3*fixed nucleic acid sequence GUUACGACUAGCAUCGAUG (SEQ ID NO: 87).
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<210> 48 <211> 45 <212> DNA <213> artificial sequence
<220> <22 3> synthetic aptanmer <220> <221> m sc_f
W@ai0anesss22> (1) . (44) <223> all purines are PCT/US2006/005215
-O-nethyl ; except at positions 8 and 20, wherein
guanosine is 2'-0H and position 35 wherein adenosine
is 2'-0H <220> <221> msc__feature <222> (1) ..(44)
<223> all pyrinidines are T2' -fluoro <220> <221>
msc_feature <222> (45) ..(45)<223 > thynm dine at
[0(g_ﬁ§} LR AR Nucﬁ:oﬁdé?seé[ueh&‘é%fEl@ﬂesdﬁ@%&oliehymldbm (3 "' -
i nked) <400> 48 ggacgccgcg gucucaggcg cugagucuga
E§$¥H?|C|qg ) gucut 45 <210> 49 <211> 42 <212> DNA <213>

Gegﬁﬁgmé%guur%gm% Lﬁ%chmcgsgéﬁc?ﬁgéﬁg‘k@( s <gﬁzcgii‘zﬁ‘gzGCUAGCAuccA

purlnes are 2'- C)nethyl except at positions 7 and 19,
mherelnlgﬁ nosine is 2'-0H, and at position 34,
dnosine is 2 '-OH <220> <221> misc_ featu

Goezcz@gAc(Am)AccuL(cngc)cuusm@m%ﬂcmC@W@éw%@%AG%?C@CGZ*UCW%CF6CUAGCAUCGA
YSexcept at positions 12, 14, 18, 26, 35 and 36, which

are deoxy cytidine; and at positions 20, 41 and 42,
(SH@IPINOCYmosi ne is 2'-0-nethyl <220> <221>
GE%'A(?%GR(?A%WGGUC%Z&%BGG@@GGCAC(A&%)\U.@ZQ&ECAEHG&}CLHGA[de?GMBSCGaﬂE\GCAUCGA
u' -tluoro; except at position 21, wherein uridine is 2

'-0- nethyl ; and at positions 13, 25, 27, 31 and 37,

RHE ﬂeoxy t hym di ne <400> 49 ggcgccgcgg

uc{)ca cgc "u fctgag tu
GGGAGAGGAGgAG%ACGU cuU CCUUgGU UGGCgc?xgc?ctA EUQ\UAC%CA%%GAL%&Q?CC&QJACGACUAGCAUCGA
UG

(SEQ ID NO: 92)
GGGAGAGGAGAGAACGUUCUACCUUGGUUUGGCGCAGGCAUACAUACGCAGGUCGAUCGGUUACGACUAGCAUCGAUG

(SEQ ID NO: 93)
GGGAGAGGAGAGAACGUUCUACCUUGUUGUGGCACAGCCAACCCUACGCACGGAUCGCCCGGUUACGACUAGCAUCGA
uG

(SEQ ID NO: 94)
GGGAGAGGAGAGAACGUUCUACCUUGGUUUGGCACAGGCAUACAUACGCAGGUCGAUCGGUUACGACUA

(SEQ ID NO: 95)
GGGAGAGGAGAGAACGUUCUACCUUAGGUUCGCACUGUCAUACAUACACACGGGCAAUCGGUUACGACUAGCAUCGAU
G

(SEQ ID NO: 96)
GGGAGAGGAGAGAACGUUCUACCUUGGUUUGGCNCAGGCAUANAUACGCACGGGUCGAUCGGUUACGACUAGCAU

(SEQ ID NO: 97)
GGGAGAGGAGAGAACGUUCUACCUUUCUCUGCCACAAGCAUACCUUCGCGGGGUUCUAUUGGUUACGACUAGCAUCGA
UG

(SEQ ID NO: 98)
GGGAGAGGAGAGAACGUUCUACCUUGGUUUGGCACAGGCAUAUAUACGCAGGGUCGAUCCGUUACGACUAGCAUCGAU
G

Example 3C: 40 kDa Branched PEG Modification of ARC186

[00320] The oligonucleotide 5° NHa-
meGfoCGmeGmGﬂJfCfoCmAmeGfCGfCfUmeAmeUfCﬂJ111G111An1Gfo[JﬂJAfCfo
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<211> 42 <212> DNA <213> artificial sequence <220>
<223> synthetic aptamer <220> <221> m sc_feature <222>
W@ 1006084338 <223> al | purines are 2 '-0-nethyl ;PENTEING/00521S

at positions 7 and 19, wherein guanosine is 2'-0H and

at position 34, wherein adenosine is 2'-0H <220> <221>

m sc_feature <222> (1) ..(42) <223> all cytosines are

2' -fluoro; except at positions 12, 14, 18, 26,35, 36

and 39, which are deoxy cytidine; and at positions 3 ,

20, 41 and 42, wherein cytosine is 2 '-0-nethyl <220>

U CnmG3E 3 (@RS SERPUPNO1$3). wdslbﬁl)thes.%a »n e Edpadite EINA

| t t 2
BAGELRTABE Lo8ePnd ool DRGSRl Rl
apgﬁdeemynghyMMdinennﬂﬁmﬁyavﬂm?gdgg?g@g@fumgaagg?g&and
.4 > > < >
BRI Re e o Bt ﬁlbdéﬁ%% gz%sgals%geﬂlggjﬁwe@?‘é mverted
dokpihenideR2TPG siddet. Tarsiaf @ahe iR cERARR a(ttl%hed tv&(ﬂ‘ﬂl%)S'—amino-
a

‘S%%‘%i?’i @ki“gu%fﬂ%?e éa%ﬁﬂﬁwﬂﬁz%’éé%@}@x Nediopropyl)-<220>
ﬂﬁ)ﬁ;_ﬂhbrd’ﬁiuﬂﬁe C6mt([ﬂerﬂzé§3eﬁcl{ Blerlin g( 4’%2 15‘3@%313 &iétcf?c%i Eh% at
oSi ti on, 12, 14, 1 6 and

TSR escwrrv‘ BF‘ﬁféed Byrign exphings |Chfé>mé‘f0gﬁ?@§}’ PR S¥izer § 5213’\’ (30) resin

AbsBlodblendéss akd ethBrolBletiyltats® 20> <221> misc_f eature
<222> (1) ..(42) <223> uridine at position 21 is 2

{oos21met hyd amm@iﬁﬁidlﬂe@ Rftathds wasdonfigate @t difdrentPHG BoieAlDost-
37 _are_deoxy ym di ne <400> 51 g cc g tctcaggcg
Vgl éjajéhetaﬂ?’f%b Pgegistodred in apags 5(% ?11% solution to a concentration

between 1.5 and 3 mM. Sodium carbonate buffer, pH 8.5, was added to a final
concentration of 100 mM, and the oligo was reacted overnight with a 1.7 molar excess of
the desired PEG reagent (e.g. ARC1905 40 kDa Sunbright GL2-400NP p-nitrophenyl
carbonate ester [NOF Corp, Japan], or ARC187 40 kDa mPEG2-NHS ester [Nektar,
Huntsville AL]) dissolved in an equal volume of acetonitrile. The resulting products were
purified by ion exchange chromatography on Super Q 5PW (30) resin (Tosoh Biosciences),
and desalted using reverse phase chromatography performed on Amberchrom CG300-S
resin (Rohm and Haas), and lyophilized. The structure of ARC187 (SEQ ID NO: 5) is
shown in Figure 21 while the structure of ARC1905 (SEQ ID NO: 67) is shown in F igure
22.

EXAMPLE 4
Isolated Perfused Heart Model

Example 4A: Proof of Principle with ARC186

[00322]  The average concentration of complement component C5 in human plasma is
approximately 500 nM. Upon exposure of isolated mouse hearts perfused with Krebs
Heinseleit buffer to 6% human plasma, the human complement cascade is activated, leading
to cleavage of C5 into C5a and C5b. Component C5b subsequently forms a complex with
complement components C6, C7, C8 and C9 also known as the “membrane attack complex”
(*MAC” or C5b-9) which damages heart blood vessels and cardiac myocytes, thus leading

to myocardial dysfunction (increased end diastolic pressure, arthythmias) and asystole
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<211> 42 <212> DNA <213> artificial sequence <220>

<223> synthetic aptamer <220> <221> m sc_feature <222>
W@ 1906/08984®2) <223> al |l purines are 2 ' - 0- net hyl PCT/BX100§005215

gt positions 7 and 19, wherein guanosine is 2

- Ok220> <221> misc_feature <222> (1) . . (42) <223>

urldlne at positions 13, 21, 25 and 27 are 2

"-0-methyl ; positions 11, 31, 32, 33 and 37 are deox
thym di ne <220> <221> nisc_feature <222> (D (42) <223Z

(E\g%xts @Sk %akc@ﬁ%ﬁﬂuam%gﬁ 32, 183-1895 (1985)).1BrevidBsly.36onmplgnal and
ar e 'deox tidine; and c t osi

sinfle, chad, anglg)dy 164 Iﬁlaé Rlpcly QuraiuéC§ c ax@g teﬁ@ ZU,EIO% 8112!. gg@ e-Bhain scFv
ve%g)%%)“f‘i)g%& HhSHGRIREE HORRUEIIgRGdshévac oligalit oyodkdial damage

11> 40 <212> RNA <213> artificial sequence
andzgﬁmxmzﬂﬁﬁmsyﬁwhéﬁPﬁ apt amer <220> <221> m sc ?eature

<222> (1) ..(1 223 d
niot e e aeagn eaeTan Bebe e 5 e ey AR 16 (SEQ
IDeﬁéu{l])é 1]|g]gllzegtelu£ﬂr)ab inhibHed ﬁ%@éfﬁ?ﬁﬁkd@t@ﬂ bdﬁﬁpﬂer&éle dRmage to 1solated

except at positions 3 , 8 and m@
pegfugaiagouse heests,ZCS])B{/ 6 ming vegre mgha@qdoﬁpnz Chzn\],sﬁ éﬁl\éqr oratorles,

(V?'?r(l Ssonzg[%i&*éeif{yoﬂllo ncﬁl%ag'l? oirﬂeg;“} afcBRbIM, Bachdrade hidaxt was

pyrim di nes are fluoro <400>

rea@egrageggmted woadgdoy mquﬂgalgmﬁg@ g@o tha gt %@@1’4@11@2'?‘8 heart was
co%ﬁmfo%%l]j/ peﬁ“2 seé &1 i HSife 1t A ﬁfe@éuré@ﬁfd@&%ﬁ(l\f&ﬁ@ >

Specifics, Boston, MA) was inserted into the left ventricle allowing continuous
measurement of the heart rate and intraventricular pressure. After a 15-minute period of
equilibration during which baseline measurements were taken, hearts were subsequently
perfused with buffer and 6% human plasma +/- aptamer at various concentrations (See
Figure 23). During these studies and as described in Evans ef al., we demonstrated that
hearts which were perfused with Krebs Heinseleit buffer + 6% human plasma experienced
failure within 5 minutes of adding the plasma to the perfusate, whereas hearts that were
continuously perfused with buffer alone continued to beat in excess of two hours. Hence,
the length of each experiment was arbitrarily defined as 15 minutes. The outline of this

study with ARC186 is presented in Figure 23.

[00324] Intraventricular pressure was monitored and recorded continuously resulting in a
pressure wave tracing (Figures 24 and 25). The lowest deflection point represents the end
diastolic pressure (“EDP”) and the highest deflection point represents the systolic pressure
(“SP”). Baseline pressure waves appear to the left of the vertical black line marked “0”
shown on each tracing. As previously published (Evans et al, 1995), hearts perfused with
6% human plasma experienced a rapid increase in left ventricular end diastolic pressure,
ultimately culminating in asystole (the heart stops) within 5 minutes (Figure 24). When
irrelevant aptamer was added to the human plasma at 50-fold molar excess, increased EDP

and asystole were also observed (Figure 24).

[00325] When ARC186 was added to the system at molar equivalence, there was also a
precipitous increase in EDP, culminating in asystole (Figure 25). In all three groups of

hearts that experienced complement-mediated damage, increased EDP and asystole, the
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<223> synthetic aptanmer <220> <221> m sc_feature <222>
(1) ..(42) <223> all purines are 2'-Onethyl; except
W@rooposisss ons 7 and 19, wherein guanosine is 2PEUHS208610D5215
at position 34, wherein adenosineis 2 '-OH <220> <221>
msc_f eature <222> (1) (42) <223> all cytosines are
2'-fluoro; except at positions 12, 14, 18 and 26,
which are deoxy cytidine; and at positions 41 and 42,
wherein cytosine is 2 '-O nethyl <220> <221>
hé&t&z@auﬁsﬂﬁ& Bde@natonid aid (udgid by (hé?s)ld sPh3 e}qahtneutr When &R GB6 was

uor o;. pos nd 27
ik e e 2 00sn e S TiBes g e RS o R e pressyre waves
retHAE GHEE 2k asdstors 28 Robdbser?dd] In 4dditich, 2 @%oml?ﬂ@scnbed
artificial sequence <220> <223> synthetic aptaner
edeppoand fpgilisy werediof 2RPRT} B theso 59“?% .(42) <223> all

purines are 2 '~ O net hy| t at
oS e a5V o B T, e

tﬁ@!%%ér@é@he%ﬁ@ﬁ@ iR %@us}zdurgl erchdfrRrvalRdsprapied. Aealidwrein Figure
cytosi nes ar %

26 hwpuoelaftlseé @gﬁhptilt@n@mfzor igh iriele vans gplamer deg oa% asygilk gpickly,

u%gg %ti{%f} I‘T‘un%teﬁ) %@E@X&de& 2202 s at rH&l&tCeqﬁE’aléhk!’e%hghﬂy

<223> all wuridines are -fluoro, -
detgeiphe ansepafiysicdn sHeagts uzthls SHPHP 1Qfmlatﬁlbré°?léﬁdnhqquali HRE186
ofir 1 gLy et I o BEREIHE GRS PISAT0RHS ol Tuos
daratibfi bfeaah exgegmence <220> <223> synt heti c apt aner

[00327] The percent increase in heart weight over baseline was calculated for a
representative sample of failed hearts (no aptamer or 50-fold molar excess of irrelevant
aptamer) and compared to ARC186-protected hearts (10-fold and 50-fold molar excess of
ARC186). As shown in Figure 27, ARC186 protected hearts gained significantly less
weight than the failed hearts in the control groups.

[00328] Because ARC186 inhibits C5 but not C3 cleavage, C3 cleavage products (C3a)
but not C5 cleavage products (C5a or C5b) should be found in the effluent flowing from the
isolated hearts protected by ARC186. To directly show that ARC186 inhibited cleavage of
human plasma C5, the relative levels of human complement proteins C5a and C5b (C5
cleavage products) and C3a (a C3 cleavage product) were measured in the buffer effluent
from the various groups by commercially available ELISA kits (C5b-9 ELISA kit, Quidel,
San Diego, CA; C5a and C3a ELISA kit, BD Biosciences, San Diego, CA). ARC186
inhibited human plasma C5 cleavage and the production of C5a (Figure 28) and C5b-9
(Figure 29) in a dose-dependent manner. In contrast, ARC186 had no effect on cleavage of
human C3 into C3a and C3b (Figure 30) further demonstrating the C5 specificity of the

molecule.

[00329] Once generated, complement C3b and C5b fragments are deposited locally on
tissues in the vicinity of the site of complement activation. Following completion of the
experiments, mouse hearts were frozen in OCT media (Sakura Finetek, Torrance, CA),
sectioned and then stained using standard immunohistochemistry for the presence of human

C3b (clone H11, Chemicon, Temecula, CA), human C5b-9 (clone aE11, DAKO,
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<220><22 1> m sc_feature <222> (1) . . (38) <223> al

pyrimdines are 2'-fluoro <220> <221> misc_f eature
wWe2Rae88889 .. (38) <223> all purines are 2 '-O POEUR0D6/005215

except at positions 5 and 17, wherein guanosine is

2' -0H <220> <221> m sc_f eature <222> (39) ..(39)

<223> thym dine at position 39 is a 3 ' inverted deoxy

thym dine (3 '-3" linked) <400> 56 cgccgcgguc

ucaggcgcug agucugaguu uaccugcgt 39 <210> 57 <211> 39

fieial '
§§xﬂ;§ﬁer%Af 83 ntdf hbdsk ‘fé(i‘ ég%@g}mgﬁ Seres Br %’ CA)i)Results of

etic aptamer <220> m sc_feature > (

(e 8iudx aresghipd Ay dl-nes are 2' -fluoro, - except at
position 18, wherein cytosine is 2'-0-nethyl; and at
9334l o s Hosophed withis s itheeCi-blogking apiamaerARCL8pps tested in an ex
< > > ; i .
AL TR BRI SR8 ConCiRlTER Ry Y 05 it
yoasedsirtepar@ist witHehnHeiatelgblgiffer aml @2 hepdniaized human plasma,

SAEIRFL0GL s O S AL AUV R
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t 3 1 11> 39
5755 B0 DS T B 7S el 0935, 02, DI mer @
BHhIbilBe tloavagpbPliiangEAma 3B ot 68). (b)@aibited dspRRion (o human C5b
gagg PetcaR Gomotiia heh Fighe and G infibfied human 0520 mEdiaiol nydbardil

dysfunction at clinically relevant concentrations (5 uM, a 10-fold molar excess of aptamer

vs. C5). These data show that when the human complement cascade is activated in a
physiologically relevant manner, C5-blocking aptamers are able to inhibit cleavage of

plasma C5 and prevent myocardial damage and dysfunction.

Example 4B: Efficacy of PEGylated Aptamer

[00331] The material and methods used in this study were exactly the same as described
in Example 4A above. The experimental design and results are presented in Figure 32. The
first half of the experiment used human heparinized plasma (Center for Blood Research,
Harvard Medical School, Boston, MA) as a source of complement and the second half used
heparinized cynomolgus macaque plasma (Charles River Laboratories, Wilmington, MA) as
a source of complement. A PEGylated aptamer (ARC658; SEQ ID NO:62) was added to
the system at increasing molar ratios. Although all of the relevant ventricular pressure
tracings were collected, the table lists the presence or absence of an increase in end diastolic
pressure (EDP), whether or not asystole occurred and the time until heart failure (defined as

the presence of an elevated EDP and asystole).

[00332] During experiments with human plasma, the optimal dose of AR658 (SEQ ID
NO: 62) was determined to be molar equivalence (500 nM) whereas during experiments
with non-human primate plasma, a 50-fold molar excess (25 uM) was necessary to protect

the heart from C5b-mediated damage (see Figure 32).

[00333] These data are consistent with the difference in the affinity of the anti-C5
aptamer for human v. non-human primate C5 indicated by the in vitro data. While not

wishing to be bound by any theory, during our subsequent cynomolgus macaque PX/PD
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deoxy thym di ne <220> <221> mi sc_feature <222> (1)
.(38) <223> all purines are 2 '-0-methyl; except at
wEomcnsssss 5 and 17, wherein guanosine is 2' - OPCT/HSIHOE005215
position 32, wherein adenosine is 2'-0H <220> <221>
m sc_feature <222> (39) ..(39) <223> thym di ne at
position 39 is a inverted deoxy thymdine (3 '-3
I i nked) <400> 58 cgccgcgguc ucaggcgcug agucugagt u
uaccugcgt 39 <210> 59 <211> 39 <212> DNA <213>
artificial seguence <220> <223> synthetic aptaner
- stpdigpdesoribpd imFsamifle davaadditioABR defrb)stratdd3Byt aSP2ABM 18blhr excess of
ish 0135 B Sy o SATER Wby FREERY BlyoR 8510008, RrBbupporting
e setigrethatiiheaptan binds prindl )C5<RiBlowat Affiplyy thah BiRQsCAr €
2' -fluoro; except at position 18, wherein cytosine is
90334 rr@plh@,ortlvela,rmesp @mdtes odica® thambeﬂheisnblwklnﬁg gqmnhess ERC186

T R e T S S R R e
mhnyswmlarwl p&fise@healti mddet )Thf§4ﬂﬂ1%1 a8 m&@ﬁé%i«ﬂﬁ%t ]-s:ll-gmfécgntly more
Cc uacc t.. 39 <210> < >

AEPABF AUSUE KRR KISR0 000 et s s
wydisthdhéact (hptagﬁen+ﬁﬂﬂﬁkx&3§§;l&nﬂﬁaW1ﬂﬂhﬁﬁa§ Cﬁzl%gfﬁatéé-heart

. (38 223> al | q& es are, 2' -O-nethyl ; except
J5BtRE " A, G T i ki e ich o erio s
aptamer had lower affinity for primate C5. Finally, these data indicated that cynomolgus
macaques would need to be dosed beyond a 30-fold molar excess in order to demonstrate in

vivo C5 blockade during PK/PD studies.

EXAMPLE 5

Drug Metabolism & Pharmacokinetics of Anti-C5 Aptamers in Animals

[00335] In Examples SA-5G, all mass based concentration data refers only to the
molecular weight of the oligonucleotide portion of the aptamer, irrespective of the mass

conferred by PEG conjugation.

Example SA: Metabolic stability of the C5 inhibitor ARC186 in primate and rat plasma

[00336] The non-PEGylated oligonucleotide precursor of the aptamers

(i.e., ARC 186; SEQ ID NO: 4) was tested in rat and cynomolgus macaque plasma (Charles
River Labs, Wilmington, MA) in order to assess its stability, rate kinetics, and pathways of
degradation. Testing was performed using 5’ end-radiolabeled (32P) aptamer incubated at
37° C in 95% pooled plasma (citrated) over the course of 50 hrs. At selected time points,
aliquots of aptamer-containing plasma were withdrawn, immediately flash frozen in liquid
nitrogen, and stored at -80° C. Detection and analysis of the aptamer and its metabolites in
plasma was accomplished using liquid-liquid (phenol-chloroform) extraction followed by
gel electrobhoresis (on a 10% denaturing polyacrylamide sequencing gel) and high-

resolution autoradiography.
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<221> tnisc_f eature <222> (1) 38) <
1> tr _ .o 223>
Wpynmdmes are 2'-fluoro; except ag p%sition igl
@mmef/g?aﬁs?r/it (cj)is:]gei |8322' ' E}Onenﬂwh?/l X gt positi oPcmb52006/005215
_ _ 2 ' - yl; and at position 2
\2/2. ch is deoxy thynidine <220> <221> ni so feat ure >
< 22> (39) ..(39) <223> thynidine at position 39 is a
i nverted deoxy thymdine (3 '-3" |inked) <400> 60
cgccgcgguc ucaggcgcug agucugagt u uaccugcgt 39 <210> 61
[0033’2123>F 1§"3}ﬁ€’ %5 T *pe gﬁ%aﬁ Log%f ffrﬂaﬁﬁx%fe%%sc elgtleﬂgmaptamer ”
2 fuhiddon-of {rkhbatidd Hmedy babirstend eyneeigus §RCAIIF § %gﬂbie &85 6gat10n
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proﬁe ﬁ]kl%&}?aé@; gga%%%r%gg B esg&?lﬁffﬁ?g&dgg%&z ';?Qﬁllé/ﬂaﬁb cafistaviofie
appRbdimByki dloomeaare 2 T-fluoro <220> <(22)1>' (38) <223>

msc_feature <222> (1) ..(38) <223> al
L O retsliscmeetnbt AR b AN 150 AREIEIN bR IpRifs

nguanOSInen%Sazn.OH and at position 32, wherein
intravimepsadagnisEation: | oy <220> <221> ni sc _feature <222>

3
[ooém?]érg‘@ég%)ésotﬁézﬁ L {He%jé %}gﬁﬁtog%ﬁfc{ém@ﬂé%m .&1% ARC658
(SEg% Amw«EQQDEmfﬁ)gagmem oy %<481g@i dosipglevel
<211> 39 <212> DNA <2 gt

andRO@Isnein PHEYIE ABHIEMF- i RbbbhE fleyarg onked 420>

catﬁgtgﬁ% é)ague-bl)vle?&é’@PCI&YIE@BJVBEL@)B demgtq;h 1\@%, g{o‘t%mers were

formulated for inj ectlon at 10 mg/mLE(q%%t vEfea1g h[fm s&a%dérﬁ Qaline and sterile-filtered

(0.2 pm) into a pre-sterilized dosing vial under aseptic conditions. The route of
administration used for the rat study was an intravenous bolus via the tail vein at a dose of
10 mg/kg. Study arms consisted of 3 animals per group, from which serial bleeds were
taken pre-dose and at specified time points over the course of 48 hours. The study design is
outlined in Figure 34. Blood samples were obtained from the surgically implanted jugular
vein catheters, transferred directly to EDTA-coated tubes, mixed by inversion, and placed

on ice until processing for plasma.

[00339] Plasma was harvested by centrifugation of blood-EDTA tubes at 5000 rpm for 5
minutes and supernatant (plasma) was transferred to a fresh pre-labeled tube. Plasma
samples were stored at -80° C until the time of analysis. Analysis of plasma samples for
ARC187 was accomplished using a homogeneous assay format utilizing the direct addition
of plasma aliquots to assay wells containing the commercially available fluorescent nucleic
acid detection reagent Oligreen™ (Molecular Probes, Eugene, OR). After a brief incubation
period (5 min) at room temperature, protected from light, the assay plates were read by a
fluorescence plate reader (SpectraMax Gemini XS, Molecular Devices, Sunnyvale, CA).
The fluorescence signal from each well was proportional to the concentration of aptamer in
the well, and sample concentrations were calculated by interpolation of fluorescence values
from a fluorescence-concentration standard curve (mean values from duplicate or triplicate
curves). Mean plasma concentrations were obtained at each time point from the three
animals in each group. Plasma conceniration versus time data was subjected to

noncompartmental analysis (NCA) using the industry standard pharmacokinetic modeling
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00348 33ssRdodpatddNthe 98 kB3 aptainbl ARCEE7 SEQUSGO: 554748 The longest
half-life and the 20 kDa aptamer, ARC657 (SEQ ID NO: 61), the shortest. The observed
Vss relative to the known plasma volume (~40 mL/kg) suggested a moderate degree of
binding/sequestration of ARC187 (SEQ ID NO: 5) to proteins and/or tissue matrix in the
extravascular space. Assuming a need to maintain a 5-fold molar excess of aptamer, the
results of this study suggested that ARC187 (SEQ ID NO: 5) provides a significant
advantage in terms of the dosing frequency and total amount of aptamer needed to maintain

the desired plasma levels.

[00342]  Previous studies (data not shown) in rodents and primates with aptamers of
similar composition have shown dose proportionality/linearity at doses up to 30 mg/kg, so it

is not anticipated that this dosing level will result in nonlinear pharmacokinetic behavior.

Example 5C: Pharmacokinetics of ARC187 and ARC1905 in the mouse following

intravenous administration

[00343]  To assess the pharmacokinetic profile of the ARC186 (SEQ ID NO: 4)
oligonucleotide backbone conjugated to a different 40 kDa branched PEG than that of
ARCI187 (SEQ ID NO:5), a pharmacokinetic study was conducted in female CD-1 mice
(obtained from Charles River Labs, Wilmington, MA). Aptamers were formulated for
injection at 2.5 mg/mL (oligo weight) in standard saline and sterile-filtered (0.2 pm) into a
pre-sterilized dosing vial under aseptic conditions. The route of administration used for the
mouse study was an intravenous bolus via the tail vein at a dose of 10 mg/kg. Study arms
consisted of 3 animals per group, from which terminal bleeds were taken pre-dose (i.e., the
non-dosed control group) and at specified time points over the course of 72 hours. The

study design is outlined in Figure 38A.
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acid @tdvEbiydagent Otigept™aMopwsiat Pishes, Bugang: QBy). Aflse? Rilsf incubation
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in) at y & b iR t}?eza £t8d Were read b
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flfo3&kence gﬁgﬁ resd2 Bpet M xdiereinaX S pdsiecilorPairep. Sugnyyale, CA).
i nverted deox : di . )
The fluorescence signgll fEOtl)l}/ ga]cl(ii Iwgﬁ w(ag’pro%ogtiolu{l %(ﬁlg)con%%gtgﬁioﬁ of aptamer in
the well, and sample concentrations were calculated by interpolation of fluorescence values
from a fluorescence-concentration standard curve (mean values from duplicate or triplicate
curves). Mean plasma concentrations were obtained at each time point from the three
animals in each group. Plasma concentration versus time data was subjected to
noncompartmental analysis (NCA) using the industry standard pharmacokinetic modeling
software WinNonLin ™ v.4.0 (Pharsight Corp., Mountain View, CA). Estimates were
obtained for the following primary pharmacokinetic parameters: maximum plasma
concentration, Cpay; area under the concentration-time curve, AUC; terminal half-life, ti,;
terminal clearance, Cl; and volume of distribution at steady state, V. Mean plasma

concentration versus time data are plotted in Figure 38B.

[00345] The concentration versus time data was subjected to noncompartmental analysis
(NCA) using WinNonLin™ v.4.0. This analysis yielded the values presented in Figure 38C.
As anticipated, the 40 kDa PEGs from both vendors showed pharmacokinetic equivalence

in mice.

[00346] The same plasma samples for ARC187 and 1905 used for the oligreen analysis
described directly above were analyzed using a validated high performance liquid

chromatography (HPLC) assay with UV detection

[00347] Mean plasma concentration values for ARC187 and ARC1905 were calculated
using Microsoft Excel 2003. When plasma concentration values were below the LLOQ of
the bioanalytical assay at pre-dose (time 0), a zero value was assigned. Values below the

LLOQ from samples taken post-dose were omitted from mean plasma concentration
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[00348]  Overall, the HPLC analysis confirms the oligreen analysis described
immediately above showing that ARC1905 and ARC187 were found to be bioequivalent
based on comparisons of mean Cyax, AUCq.1a5t and AUCqo parameter estimates.
Differences in AUCq,6t and AUCy.., values for ARC1905 relative to ARC187 (as measured
by HPLC) were well within bioequivalence acceptability criteria of = 20%.

Example 5D: Tissue uptake study of the C5 inhibitors ARC657, ARC658 and ARC187 in

the mouse following intravenous bolus administration

[00349] Female CD-1 mice were obtained from Charles River Labs (Wilmington, MA).
Formulation of ARC657 (SEQ ID NO: 61), ARC658 (SEQ ID NO: 62) and ARC187 (SEQ
ID NO: 5) for injection was in saline at 5 mg/ml. Dosing formulations were sterile-filtered
(0.2 pm) into pre-sterilized dosing vials under aseptic conditions and animals were given an
intravenous bolus via the tail vein at a dose of 25 mg/kg. The study consisted of groups of 3
animals for each of four time-points, t=pre-dose, 3, 6, 12 hrs. Following exsanguination, the
vasculature of each animal was flushed extensively (V~30 mL) with saline to remove any
blood left in the vasculature. Tissues (heart, liver, kidney) were harvested, weighed, then

homogenized at 50% w/v in standard saline, and stored at -80° C until the time of analysis.

[00350]  Analysis of tissue for ARC657 (SEQ ID NO: 61), ARC658 (SEQ ID NO: 62),
and ARC187 (SEQ ID NO: 5) was accomplished using a hybridization-based ELISA-type
assay. In this assay, a biotinylated capture probe was pre-immobilized in the wells of a 96-
well microplate at a binding solution concentration of 125 nM for 3 hrs. The plate wells
were washed 5 times with 1X PBS. The plates were then blocked with 150 pl/well of a 1X
SuperBlock in TBS (Pierce Chemical, Rockford, IL). Plates were washed again, covered,
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peroxidase (anti-FITC MAb-HRP, Molecular Probes, Eugene, OR) in 1X PBS, and
incubated for approximately 1 hr. Plates were washed again as above. Assay plate wells are
were then filled with 100 pl of a solution containing a fluorogenic HRP substrate
(QuantaBlu, Pierce Chemical, Rockford, IL), and incubated for 20-30 min protected from
light. After 45 minute incubation, 100 pl/well of a stop solution was added to quench the
fluorescent precipitate-producing reaction. Plates were read immediately on a fluorescence
microplate reader (SpectraMax Gemini XS, Molecular Devices, Sunnyvale, CA) with
fluorescence excitation at 325 nm and emission detected at 420 nm. Each well was read 10
times. All three aptamers were detectable in the heart tissue at the three timepoints (Figure
39).

Example 5E: Pharmacokinetics and pharmacodynamics of the C5 inhibitors ARC657,

ARC658 and ARC187 in the cynomolgus macaque following intravenous administration

study 1

[00351] Formulation of ARC657 (SEQ ID NO: 61), ARC658 (SEQ ID NO: 62) and
ARCI187 (SEQ ID NO: 5) for injection was in standard saline at 10 mg/mL and dosing
formulations were sterile-filtered (0.2 pum) into pre-sterilized dosing vials under aseptic
conditions. The route of administration used for the macaque study was an intravenous
bolus via a surgically implanted femoral vein catheter at a dose of 30 mg/kg (approximately
50-fold molar excess). The study design is outlined in Figure 40. Blood samples were
obtained from the femoral vein catheters, transferred directly to sodium citrate-coated tubes,
mixed by inversion, and placed on ice until they were centrifuged to separate plasma (3000
rpm for 5 minutes). Plasma was then divided into 250 pul aliquots which were stored at -80°

C and one aliquot of each sample was evaluated for aptamer concentration using the

fluorescence-based Oligreen ™ assay previously described in the rat PK section above.
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compartment model using the industry standard pharmacokinetic modeling software

WinNonLin™ v.4.0 (Pharsight Corp., Mountain View, CA).

[00353] As shown in Figure 42, all of the aptamers had a similar Cmax value, between
23 and 30 puM, indicating that the aptamer dose (30 mg/kg) was sufficient to achieve a 50-
fold molar excess of plasma aptamer vs C5 concentration (50 fold molar excess, about 25
uM). Although they differ by 10,000 molecular weight, ARC657 (20 kDa PEG) (SEQ ID
NO: 61) and ARC658 (30 kDa PEG) (SEQ ID NO: 62) had similar exposure (AUC), t, nlo)
and ty» (B) values. In contrast, ARC187 (SEQ ID NO: 5) had significantly higher exposure
(AUC) values, a prolonged ti» (o) and a slightly longer t,,» (B) than the other molecules.

[00354]  Additional aliquots of the plasma samples collected during the pharmacokinetics
study were subsequently analyzed in vitro to determine the efficacy of primate C5 blockade.
The zymosan activation assay was run as described above to determine the amount of
primate C5b-9 and C5a, generated, respectively. The data were plotted in several different
formats including C5b-9 concentration versus sample time (Figure 43a), C5b-9
concentration versus aptamer concentration (Figure 43b), C5a concentration versus sample

time (Figure 43c¢), and C5a concentration versus aptamer concentration (Figure 43d).

[00355]  The 40 kDa PEG aptamer ARC187 (SEQ ID NO: 5) inhibited primate C5
cleavage (C5b-9 and C5a concentration) for the longest period of time (Figures 43a and
43c). When the C5b-9 and C5a data were plotted versus aptamer concentration, it indicated
that the concentration of C5 blocking aptamer had to exceed 30-fold molar excess,
regardless of the size of the PEG molecules, in order for C5 cleavage to be completely
inhibited (Figures 43b and 43d).

[00356] In summary, the data from the cynomolgus macaque PK/PD study demonstrate
that (a) as anticipated, at least a 30-fold molar excess of aptamer (about 15 uM plasma
aptamer concentration) was necessary to inhibit C5 cleavage in vivo in the cynomolgus

macaque, regardless of the size of the PEG group, (b) C5-blocking aptamers did not cause
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the 1-minute plasma sample was deleted and replaced with a 144 hour sample to ensure that

the terminal half-life calculation was based upon more data points. The formulation and
dosing of these two aptamers, blood sampling and plasma isolation techniques was identical
to the methods described above in study 1. The design for study 2 is summarized in Figure
44,

[00358] Following completion of study 2, plasma aliquots were analyzed as described in
study 1 to determine the a) the concentration of aptamer in plasma at various timepoints

following intravenous administration, and b) the efficacy of C5 blockade.

[00359] Plasma aptamer concentration was plotted as a function of time (Figure 45) and
the primary data for ARC658 (SEQ ID NO: 62) and ARC187 (SEQ ID NO: 5) are presented
in tabular form in Figures 39 and 40, respectively. The 40 kDa PEG aptamer ARC187 (SEQ
ID NO: 5) persisted in plasma for the longest period of time. Inspection of Figure 45
indicated that the data would be best fit by a two-compartment model. Thus, the
pharmacokinetic parameter estimates reported in Figure 46 were derived from the two-

compartment model using WinNonLin™ v.4.0 (Pharsight Corp., Mountain View, CA).

[00360] Comparing the pharmacokinetic parameters generated during the PK/PD study 1
and study 2 above, the data for ARC658 (SEQ ID NO: 62) and ARC187 (SEQ ID NO: 5)
were similar with the exception of the ty»(x) measurement for ARC187. While not wishing
to be bound by any theory, the discrepancy in the t;»(ct) measurements for ARC187
between the two studies is likely due to the small sample size in the pilot study.

[00361] As demonstrated in Figure 46, the Cmax values were similar for ARC658 (SEQ
ID NO: 62) and ARC187 (SEQ ID NO: 5). In contrast, drug exposure (AUC) was
significantly greater in animals treated with ARC187 (SEQ ID NO: 5). Also, ARC187 had
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(Figure 48). As previously demonstrated during PK/PD study 1, the concentration of C5
blocking aptamer must exceed a 30-fold molar excess (aptamer to plasma C5
concentration), or approximately 15 uM, regardless of the size of the PEG molecule, in

order for primate C5 cleavage to be completely inhibited (Figures 41 and 42).

[00363] By inspecting the data in the tables of Figures 39 and 40, it is apparent that after
a 30-mg/kg I.V. bolus, ARC658 (SEQ ID NO: 62) remains above 15 uM for approximately
4 hours whereas ARC187 remains above 15 uM for approximately 8 hours. Thus, given a
similar dose of drug, the 40 X aptamer ARC187 provides clinical efficacy for
approximately twice as long as the 30K aptamer ARC658 (SEQ ID NO: 62).

[00364] In summary, cynomolgus macaques must be treated with at least a 30-fold molar
excess of aptamer vs plasma C5 in order to block C5 conversion in vivo. These data are
consistent with previous in vitro (hemolysis) and ex-vivo (isolated perfused mouse heart)
studies which suggested that the C5-binding aptamers had a lower affinity for primate C5
versus human C5. It has been shown that C5-blocking aptamers can safely be delivered as
an intravenous bolus at a dose of up to 30 mg/kg, which equates to approximately a 50-fold

molar excess of aptamer vs C5 concentration.

Example 5G: ARC1905 in the cynomolgus macaque following bolus IV administration

[00365] The pharmacodynamics of the C5 inhibitors ARC1905 was evaulated in the
cynomolgus macaque following intravenous administration. Formulation of ARC1905 for
injection was in standard saline at 7.5 mg/mL and and dosing formulations were sterile-
filtered (0.2 wm) into pre-sterilized dosing vials under aseptic conditions. Cynomolgus
monkeys (n=4) were dosed at 0 (saline control) or 30 mg/kg via intravenous bolus

administration. Blood samples were obtained from a peripheral vein or the arterial access
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sequence <220> <223> synthetic fixed regi on <400> 87
guuacgacua gcaucgaug 19 <210> 88 <211> 80 <212> DNA
<213> artificial sequence<220> <223> synthetic aptaner

) <222> (1) ..(80) <223>
Eor e o S
RlacedQn-we idaydnd €48 871288 whh@203ni98k8s & RYaaLd Hp%groximately 4°C.
accuugguuu ggcacaggca uacauacgca ggggucgauc

BOBAG C g Bk iplagErdd & QB feBanaRilPin 8918 :lﬂl%rl‘ﬁlgﬁ e Lo a%

i.fici uence <220> <223> synthetic
g%‘& i> rlglggf?’l(ﬂg %@g&%ﬁ?-g@i%ﬁ?%ﬁ assappeiopsty descxig@l)with respect to

ARZ3005h @xghpleal! W&@%@éd"t@%el@ﬁﬁngﬁl@é&é)gmq Alihte 52 generated. The
rimdines are 2 '-0O nethyl <400> gggagqggag
%%ﬁﬁﬁﬁﬁQE%*%@@%@QE@uﬁhﬁﬁﬁé@hqgédmuacé®a¢gugrggugmamauc

BRCUISUAGBRCTS ABAANCHAND i gle%%&&ﬁo]g&)s macaque in a similar manner as

ARC187 when dosed at approximately the same concentration and the same route of

administration as measured in vitro using the zymosan activation assay.

Example 5H: Pharmacokinetics and pharmacodynamics of the C5 inhibitor ARC187 in the

cynomolgus macaque following bolus IV administration and infusion

[00367] The pharmacokinetic (PK) and pharmacodynamic (PD) profiles of ARC187
(SEQ ID NO: 5) were also evaluated in cynomolgus macaques after an intravenous loading
bolus followed immediately by the initiation of an intravenous infusion. This study design is

shown in Figure 49.

[00368] The loading bolus dose and infusion rate necessary to achieve the target steady
state plasma concentration of 1 uM were calculated using the pharmacokinetic parameters

derived from the IV bolus—only study listed in Figure 50.

[00369] A total of three cynomolgus macaques were administered an IV bolus of
ARCI187 at 1 mg/kg, followed immediately by the initiation of an IV infusion at a rate of
0.0013 mg/kg/min for a period of 48 hrs. Samples of whole blood were collected from 0 to
192 hours post-treatment, stored on wet ice, processed for plasma, and then stored frozen at
-80 C. The concentration of ARC187 in plasma samples was determined using both a
fluorescent nucleic acid stain assay (described in Example 5B) and a GLP-validated
performance liquid chromatography (HPLC) assay. The HPLC assay method for the
determination of ARC187 in monkey plasma was validated by ClinTrials Bio-Research
(Montreal, Canada). The validation study complied with the United States Food and Drug
Administration (FDA) Good Laboratory Practice (GLP) regulations (21 CFR §58). The
HPLC assay method was validated with respect to: selectivity, linearity, lower limit of
quantitation (LLOQ), carry-over, intra-assay precision and accuracy, inter-assay precision

and accuracy, stock solution stability, injection medium stability, short-term matrix
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<211> 80 <212> DNA <213> artificial sequence <220>

<223> synthetic aptamer <220> <221> m sc_feature <222>
W@ 1006/08888%9) <223> wherein all purines are deoxRCT/HIH06/005215

all pyrimdines are 2 '-0 -nethyl <400> 90 gggagaggag

agaacguucu accuugguuu ggcacaggca uaaauacgca gggcucgauc

60 gguuacgacu agcaucgaug 80 <210> 91 <211> 80 <212>

DNA<213> artificial sequence <22 0> <223> synthetic

aptamer <220> <221> misc_feature <222> (1) ..(80)

staBiidy; bR BiwW s@bilityp whgnfrﬁa rasteix dabikyy; andrduédd lntegnty The usable

rimdines are 2

lQﬁﬁé@ﬁﬂﬁ%ﬁmﬁ@@ﬁﬁﬁauﬂ@egg@%%ﬁﬁ ‘%%Uﬁwgﬁgggﬁa gggauuéhuc

60 >
[W%EZ qﬁ%@?‘?ﬁ?#@%%@@ O 6\2‘[%%55 f%&‘f t1on% c éft%%&ed well to

RS iBltedpE S gél?e&ﬂtal WEirgCorfe@t UV @oli EK@a(air)etars ((sé’ﬂ)‘ igure 51). The
<223> wherein all r nes ar

tﬁﬁ?q m:;rsmaﬁ@gcegifr@wg f“h%ﬁfa g%@g y}/ §§ na& Bgsé él&@@aaéld maintained

fBURe eatHY Gﬁkaﬁ&%ﬂiﬂﬁ%ﬂ. A5 GERLHRDT URIAMECH GRe Uiogahoggl a
60 uuacgacuag caucgaug 78 <210> 93 <211> 80 <212> DNA

terptigat cleptagd heifdife dexflibn d&-6@PR0> <223> synthetic
apt amer <220> <221> m sc_feature <222> &%% ...(80)
[00371] The pharmacodynamic activity of ARC187 (SEQ ID NO: 5) in thie cynomolgus

macaque was evaluated ex-vivo by using plasma samples collected during PK study in the
zymosan activation assay previously described with the modification that cynomolgous
sample plasma was diluted 10-fold into 10% human plasma and then treated with 5 mg/mL
zymosan. C5 activation, as reflected by the appearance of the C5a cleavage product, was
measured by ELISA specific to human C5a (C5a ELISA kit, BD Biosciences, San Diego,
CA). The concentration of active ARC187 in each sample was then quantified by
comparison with a standard curve derived from zymosan assays using samples prepared
with known ARC187 levels (see Figure 52). This study indicates that ARC187 maintains
its anti-complement activity throughout the duration of and following infusion, at levels

substantially consistent with the pharmacokinetic profile described above.

Example 51 Prediction of Human Dosing Requirement

[00372] Human dosing requirements for prevention, amelioration, or treatment of
complications related to CABG surgery are based on the following assumptions: first,
CABG patients will be administered a single intravenous bolus dose of the anti-C3 aptamer
prior to initiating surgery, followed by continuous infusion to establish and maintain a
steady-state plasma concentration of 1.5 uM for 24-48 hours post CABG surgery. The
bolus dose and infusion rate estimates are based upon calculations using the
pharmacokinetic parameters derived from the previously described IV bolus—only and bolus
plus infusion studies in cynomolgus macaques. The estimated bolus dose of ARC187 is1
mg/kg, and the associated infusion rate is 0.0013 mg/kg/min. For this bolus plus 48 hr
infusion regimen, the anticipated total drug requirement is 0.4 g for ARC187, where mass
refers to oligonucleotide weight only (see column 7 in the table of Figure 53). Column 2 of
the table shown in Figure 53 refers to the weight of the PEG group conjugated to
oligonucleotide portion of ARC187, column three refers to the molecular weight of the
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<223> wherein all purines are deoxy, and al
pyrimdines are 2 '-O nethyl <400> 93 gggggaggggusgmﬁmﬁzﬁ
W@Q®a0gasse U accuuguugu ggcacagcca acccuac

60 ggggacgacu aggaucgaug 80 <210> 94<211> 69 <212> DNA

<213> artificial sequence <220> <223> synthetic

apt aner <220> <221> msc_feature <222> (1) ..(69)

<223> wherein all purines are deoxy, and al

pyrimdines are 2 '-O nethyl <400> 94 99ga-ga g Xra 9
uucu accuugguuu cacaggca uacauacgca ggucgaucgg

Bl eq) 521100 OLBROI 5O mdzu] Be g sarpa s aDRAaRS: Broin that
zcgﬁ%risb g\ggill >8§ %glg(g 'I'lfg @\Ie(z tZ% rgi 1ts:<§§§1§uc?é16)ﬁﬁp ?e%ll}%‘sc@)g g@g@l 4 refe.rs to the
Wﬁéﬁél?’hw%lglll‘f BtV KR PRE s onjagatsd toRIC 61 (SEQ AP NG D ek aatige

RactivecABhRYY asdR8%bed M Pxaim 1@3@9@&%,8&6&&1311 9%:%’%[5" aC)gng8187’s o

cgCcacuguca uacCauaCacCa CcgggcCaaucg acgacu
@@é‘ﬂhfé lg@ Iy § trepaapag@rerianddel, 25d edlidr siRNAers2d ARC187’s B phase

e SR <220> <223> synthetic aptaner
Egzlfz%fgh%gi’l% m'sc gfté?%‘r%g <222> (1) ..(75) <223>

wherein all purines are deoxy, and all pyrinidines are
2 '-Onethyl <220> <221> m sc_feature <222> (34)

..(34) <223> n may be any e(a, t , u, c
or g )<220> <221> nisc_feaggééﬁg;§g> (43) ..(43)
Anti-C5 Aptamers and Heparin/Protamine Interaction

[00373]  One anticipated application of the anti-C5 aptamer is as a prophylactic for the
prevention or mitigation of inflammatory side effects associated with coronary artery bypass
graft (CABG) surgery. High concentrations of the anticoagulant heparin (3 — 5 units/mL or
1 -2 pM) are typically administered during CABG to prevent thrombosis and maintain
patency within components of the bypass pump; reversal of heparin’s effect after the
procedure, and restoration of normal hemostasis, is achieved by the administration of
similarly high concentrations of protamine (~ 5 uM). Given the potential dangers to
patients of any interference in the effectiveness of either of these drugs, it was necessary to
demonstrate that anti-C5 aptamers (1) do not alter the activities of either drug and (2) do not
display inherent effects on hemostasis that could complicate patient anticoagulation

treatment.

[00374]  Heparin is a sulfated polysaccharide with a net negative charge and a mean
molecular mass of approximately 15 kDa that exerts an inhibitory effect on a number of
proteases in the coagulation cascade by promoting interactions with antithrombin.
Protamine, a highly positively charged polypeptide, is able to block heparin activity via a
poorly characterized interaction that is at least partially electrostatic in nature. The
functional core of ARC187 (SEQ ID NO: 5), like heparin, is highly anionic. Thus, it is
conceivable that ARC187 could nonspecifically bind to heparin-binding sites or protamine
and interfere with the activities of these molecules. The following studies investigated the
inherent (i.e., heparin-like) anticoagulant properties of ARC187, the effects of ARC187 on
heparin function, the effects of ARC187 on heparin-neutralization by protamine, and the

effects of protamine on the complement inhibiting properties of ARC187.
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<223> n may be any nucleotide (a, t , u, c, g;ggcé

<400> 96 agaggag agaacguucu accuugguuu ggcn
\Nmammmaﬁgtgggggggggguc960 gguuacgacu agcau 75 RQ1/0s209d005215

<211> 80 <212> DNA <213> artificial sequence <220>

<223> synthetic aptamer <220> <221> misc_f eature

<222> (1) ..(80) <223> wherein all purines are deoxy,

and all pyrimdines are 2 '-0-nethyl <400> 97 999a 9a

99a 9 agaacguucu accuuucucu gccacaagca uaccuucgcg

i€ 6/a1LIn vdth Eftistsas 8296 asARHEL 80 <210> 98 <211>
%gm<212> DNA <213> artificial sequence <220> <223>
[9BI et The Mmpérantiffesi? BOARC2RARE SrnbES) Mlﬁasﬁ%%%gglﬁa]ohﬁy were
u.ézg <22 3> er?in al |l purines are deoxy, and al
Py Iﬁ%t‘a‘? frée Sé‘ilggﬂé‘ chgph st theoninsiogmd dntendpagy f Gie
EffiiliastaaE ChIG O HIBUERAE AVOGAd HAHAKACIGA 4 R
ag@ﬂuuac agag Mggucgau .79 <210> 99 <21%> 93 g%%%ﬁ %ﬁﬁ?me
ég{g)) TeSPEo T IE gﬁ showi g ddre O Oisrationd siteadt it plasma with
pati j < 25):, ..-( B4 .
e SRS MG R G TR R 30 by e
@@aéé?@@aﬁéﬁﬂek@ﬁt@ﬁadwgPEchnnnnnn nnnnnnnNnnn
nnnnnnnnnn nnnncgagaa 60 cgttctctcc tctccctata
[§93744t c dpassessathed: vipd efcct:Ol ARTIBS of Repi@ih2nd Phhnsad Bactions,

A6dd il B Maividede was drawn into 4-5 units/mL heparin, doses associated with

heparin levels used in CABG surgery. The coagulability of these samples was assessed

using the activated clot time (ACT), a whole blood coagulation test routinely used to
monitor heparin activity during surgery. At these concentrations of heparin, in the absence
of other additives, the ACT was significantly prolonged from a baseline value of ~150
seconds to ~500 seconds in the presence of 4 U/mL heparin or ~800 seconds in the presence
of 5 U/mL hieparin. Addition of 10 uM ARC187 to these samples had little effect on clot
time, demonstrating that ARC187 does not interfere with the anticoagulant activity of

heparin.

[00377]  The heparin anticoagulant effect was readily neutralized by titration with
protamine up to 6-8 UM (4 U/mL heparin) or 12 uM (5 U/mL heparin). ACT values in the
presence of heparin and neutralizing concentrations of protamine were essentially
indistinguishable from baseline. Since the nucleic acid core of ARC187 (12 kDa) is of
larger molecular weight than protamine (5 kDa), one might expect that equimolar
concentrations of ARC187 added to protamine would be sufficient to completely reverse the
neutralizing activity of protamine. However, preincubation of protamine with
approximately equivalent concentrations of ARC187 had little effect on the ACT. Blood
samples containing neutralizing concentrations of protamine displayed similar ACT values
in the presence or absence of 10 uM ARC187, indicating that ARC187 has only a slight if
any effect on the procoagulant activity of protamine. These results are summarized in

Figure 55.

Example 6B: [ vivo effects of ARC187 on coagulation

[00378] The interactions between the function of heparin and protamine during

concurrent administration of anti-C5 aptamer ARC187 (SEQ ID NO: 5), at clinical doses of
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<223> synthetic tenplate <220> <221> m sc_f eature
<222> (24) ..(53) <223> n may be any nucleotide (a, t
WQ 2@6/088388 g ) <400> 100 cat gcatcgc gact gact ag PCT/US2006/005215
ccgnnnnnnn nnnnnnnnnn nnnnnnnnnn nnngt agaac 60
gttctctcct ctccctatag tgagtcgtat ta 92 <210> 101 <211>
92 <212> DNA <213> artificial <220> <223> synthetic
tenpl ate <220> <221> misc_feature <222> (24) ..(53)
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Leu q@¥ ie Leu s Phe Leu H e ?
reFits <1ft15€ yiome ypnaized @ Figwe 96 PHefR Fh&f%?ﬁe Wﬁg(ﬁ @¥‘§é prere
uiiélstﬁecgd gy I\'I/g?ll\{}[z e, Ih ?olé"i‘rg)lag Bx 2% Fh/@inidd YosY & AJar18@atiall

] G n Val Tyr Gy Tyr Thr Qu 35 40
hépaginilages Asstpd AbiznilTHy, the extepé pf q.qtléoqu@tlgépy h&-manp,pvas ected by

1@(@4 éﬁ%l @1 ¥n %g ag%ggé)(tf%[%]h rth§ﬁf1m§h°a'fn (%i&’acwlﬁ gsyélog Ho%mlne

e @dn 65
wAk & 3BI°/<e(chmua1'ﬂhse‘ﬂ-DQ%XSFnrtmmo@yt@e @vgrsg]eqf hppa@n@lgcogglg}atlon by

85 90 I
e R e B B
AVeT18Pr Qhid, ﬂ1e'|ﬁ9d§ oﬂ'&(RCP&bfoﬁmln}(Btryerf?héuh_mn iPhelipical sgtilgg (e.g.

& xlﬁi?uleyg e Y558 iy R?éim Yo G ovs
b

Pro Ala Aw
CPa. 1} __' 0

‘,, . g : Hii cL g %tlon

ASLLILLE,
[@&307 91\/EtThe effec(:’?s of heparl 115d p]r'gtgmilné%n the anti-complement activity of
ARC187 (SEQ ID NO: 5) were examined in citrated whole blood samples activated with
zymosan, as described in Example 1. Just prior to zymosan activation, ARC187 was
titrated into saniples of citrated blood treated under four conditions: 1) no treatment (no
heparin or protamine); 2) 4 U/mL heparin; 3) 6 uM protamine; 4) 4 U/mL heparin + 6 pM
protamine. Following activation with zymosan, C5 activation was quantified by ELISA
measurement of sC5b-9 in plasma (C5b-9 ELISA kit, Quidel, San Diego, CA). For each
condition, the results, expressed as percent inhibition of CS5 activation versus ARCI187
concentration, were indistinguishable within error (see Figure 57). In all cases complete
inhibition was achieved with 1-2 pM ARC187. Thus, heparin and protamine, separately or
combined at concentrations relevant to their use in CABG surgery, do not appear to affect

the anti-complement activity of ARC187.

[00380] The invention having now been described by way of written description and
example, those of skill in the art will recognize that the invention can be practiced in a
variety of embodiments and that the description and examples above are for purposes of

illustration and not limitation of the following claims.
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Asn Thr Met Leu He Asn Gy He Ala Gn Val Thr
ASp Se't CTRRPSII9P cOnprien ﬂihﬁeamlaca\ualeff@gt'g/e@ngumaﬁ an aptamer

Ta&ra sIN 'Ehe%%? véf-lﬁir’énghe aﬁﬁﬂe@%rnp@%& z@?ﬁ@leﬁﬁée sé&t?enée according to

CngQ (%WQDH@OQ%%@BT@ a3Rlyedytenceiyc@mpidya G u H e
Gy He Lys Tyr Val Leu Ser Pro Tyr 340 345 350
LBu Aslhe cegpasaionaf glaifi i, Whageih ¢he flyetHytne klysolRndety

Val Gn Val
%g“’@é% aﬁ@ﬁeg&s@% b el fofn @ED‘§¥8 375 380 Gy

0 Vi | JAsn
g)u 3?%1 gg%lp%sgﬁébn’%ggla%? @&elﬁ{e H? ethAf'e%e §I€/801§é?16ty
Sempyisds aTheleghlay weight mte.dﬁmnehy gdp cdﬂsﬁ)stxﬁg of YalkDA, 30
335‘4555640@ Leu Asn Leu Pro Ser Ay Val Thr Val

0 425 430 Phe Asn Val Lys Thr Asp Ala Pro

u Pr 5.440 .445 Gu, .
'l?@r Ar"[gle %wﬂfp(ﬁitﬂm Qla%? \@Ie‘%‘el pl(_)gfﬁthggpe gy%olgéorlety is
490jusBed wehe i’deSEQIIEN&p Trp Thr Asp Asn Hi s
Ala Leu Leu Val Gy Qu 465 470 475 480 Hi s Leu
H)e HTée verhposkionPf 6, wheseibére pelyethyiene klyeolAsgetl ¥omptises a

4 Ls Tyr Asn Tyr Leu lie Leu Ser Lys
'm‘%%”mh(e?h he 500 505 510 Gy Thr Arg Gu

30 503 C8potPLRYS L AR oo
lisbraided. Tyr Tyr 530 535 540 He Val Thr Gy GQu
Thr Ala Gu Leu Val Ser Asp Ser Val Trp 545 550

560 Lébe dampadition Gf clai@ ¢ wheseiOhs affaineAs Bel&dted fr@bl the group

e A B0 SR MDA A e
(SEQ ID NO:61), ARC658 (SEQ ID NO:62), ARC1537 (SEQ ID NO:65) and
ARC1730 (SEQ ID NO: 66).

&) The composition of claim 7, comprising a pharmaceutically acceptable

carrier or diluent.

9) A method of treating a C5 complement protein, C5a and/or C5b-9-mediated
disorder, the method comprising the step of administering to a patient in need

thereof the composition of claim 1.

10)  The method of claim 9, wherein the disorder to be treated is selected from
the group consisting of: myocardial injury relating to CABG surgery, myocardial
injury relating to balloon angioplasty, myocardial injury relating to restenosis,
complement protein mediated complications relating to CABG surgery, complement

protein mediated complications relating to percutaneous coronary intervention,
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Ala Ala Val Asp Ser Ala 595 600 605 Vval Tyr Gy Val
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615 620 A n Phe Leu Gu Lys Ser Asp Leu Gy Cys dy
Ala Gy Gy Gy Leu 625 630 635 640 Asn Asn Ala Asn
Val Phe H's Leu Ala Gy Leu Thr Phe Leu Thr Asn 645
650 655 Ala Asn Ala Asp Asp Ser Gn Glu Asn Asp Gu
Pro Cys Lys Gu He 660 665 670 Leu Arg Pro Arg Arg
Thr JbRkty ééhm h@cmrhamemiogoﬂmlﬁmwmspuam rﬂl@@th@?B’P@B‘@“‘fe

ggg tglgsp Lot gj@%}gﬂ,gg%cgggrag% Valechg X g’ln%g tr%%la% 1e]ect10n

o 1@y maedofing £00 sl Rediiodfi e a%d@ €5tbnediated

Val dY&kde'N tﬁe 26thod 28mptBthg FRESH o ladmhinAsterini ta a Agiqenlt—llrenegé r

H's Lys Asp Met G n }ij y Arg Leu 740 745 750 Hi s

gtet tl_T__VQOf;EﬁSCOE?ﬁ’SlE%O Y™al Ser Lys Pro Gu He Arg

er r 760 765 Ph .

Val 1|.’4¥ s demethad oBresting gcgtcamcigglel?t%ot?{?gcgfg%ldgr %5?9gnwd1ated

G n pPhesd tﬂelﬂ%ﬁﬁog E&nﬁs‘ihgstﬁé stéiﬁblf aﬂhﬁn@’tbﬂ’mgﬁbra pﬁilenth-ilmed

Gn 785 790 795 fy Val He Ser h

e Q/@ere’gﬁatl\@rgamg@caﬁﬁ effgedive Elygulgggarg%a%%ge i‘\?t%\ %013 t1¥7 _group

Phe Jg%gl @%%f\ﬁéicﬂ%")%sﬁémﬁw sz'eﬁd ARD1$DESBQADTNO: &)ma salt

820 Val Val uGnHe An Leu Lys

Gy fhemeof/al Tyr Asn Tyr 835 840 845 Arg Thr Ser Qdvy

Met G n Phe Cys Val Lys Met Ser Ala Val Gu 850

855 B90 Hs Tl 2. 3B herSigragafo 1 TaRE Y Rgted fom
@eﬁrq-_[lg co;l\r%s%lnégf r@@ar&zph %\?ﬁleﬁﬁi@g REC ABGSsufdesy, Mdbcardial

er Ser H s Leu Val 885

890 B9y TiatinBhebafleon waglorlesty PAGmLCEHId (I & Ieng f‘aéea“-emls

H's Asn H e Asn Phe 900 905 910 Ser Leu G.u Thr,

Phe @)y Liie r@tbpd—pf@laL@dL\)cglper@y@eﬁﬁqorq_eéLp lﬁi@ea 55 -gr%%,‘Sa and/or

9 2
> U S hi By A BB

Lg) Hl"l?e I ﬁon@gﬂzleﬂhQZWﬁergl Wh RN &% @ BABea®dls 85 mediated
960 ro Leu Asp Leu Val Pro Lys Thr Gu H

e Ly SOmplgmenteo@ﬁscagm@s rglasmget@ Peisitayequs LoENELY JrLERoRy,
Val Gy Gu lie Leu Ser Ala Val Leu 980 985 990
16)  The method of claim 12, wherein the disorder to be treated 1s C5 mediated

complement complications relating to percutaneous coronary intervention.
17)  The method of claim 12, wherein the disorder to be treated is paroxysomal
nocturnal hemoglobinuria.

18)  The method of claim 12, wherein the disorder to be treated is selected from
the group consisting of: acute transplant rej ection, hyperacute transplant rejection,

subacute transplant rejection and chronic transplant rejection.

19) A composition comprising a therapeutically effective amount of an aptamer

of having the structure set forth below or a salt thereof:

n H
O—C—Nwn 5' Aptamer 3'
20 kDa mPEG-—O{

20 kDa mPEG—O

where,
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Asn Pesddufvd ¢, divtipsAr g Phe Trp Lys Asp Asn Leu G n
1220 1225 1230 His Lys Asp Ser Ser Val Pro Asn Thr Gy
Thr AxB ArtheMsinpd¥afionld3Mmirk 29 Owet 4B tiel aptatddf cobirisi e lcture
Ala Leu Leu Thr Ser Leu Asn Leu Lys Asp 1250 1255 1260
lie Ashiorfabelgsy Asn Pro val lie Lys Trp Leu Ser Gu
Gu @n 1265 1270 1275 Arg Tyr Gy Ay Ay Phe Tyr Ser
Thr G n Asp Thr I|e Ast Atq/w\a;o\l;as,ﬁzgo He Gu Gy
Leu Thr G u TN eu val Lys & (AN 31295
1300 #®Pam Sé? I\/Et Asp He Asp V& Ser yr Lys His
Lys GPykDY mPE@U-CL310 1315 1320 His Asn Tyr Lys Met Thr
Asp Lys Asn Phe Leu Gy Arg Pro Val 1325 1330 1335 Qu
Val L@bﬁfﬁé@tmﬂs Leu He Val Ser Thr Gy Phe
RGN RO G U
Thr véfo%JimCrfF%lGL%TésﬁwD 5% 1360 1365

wherein fC and fU = 2’-fluoro nucleotides, and mG and mA = 2°-OMe nucleotides
and  all other nucleotides are 2’-OH and 3T indicates an inverted deoxy thymidine.

23)  The composition of claim 22, comprising a pharmaceutically acceptable

carrier or diluent.

24) A method of treating a C5 complement protein, C5a and/or C5b-9-mediated
disorder, the method comprising the step of administering to a patient in need

thereof the composition of claim 22.

25) The method of claim 24, wherein the disorder to be treated is selected from
the group consisting of: myocardial injury relating to CABG surgery, myocardial

injury relating to balloon angioplasty and myocardial injury relating to restenosis

26)  The method of claim 24, wherein the disorder to be treated is C5, C5a and/or
C5b-9 complement protein mediated complications relating to CABG surgery.

27)  The method of claim 24, wherein the disorder to be treated is C5 mediated

complement complications relating to percutaneous coronary intervention.
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Ser Thr Ser Gu Gu Val Cys Ser Phe Tyr Leu Lys He

Asp Thr 1370 1375 1380 G n Asp He Gu Ala Ser H s Tyr
wWee@o/B8s8sTyr Gy Asn Ser Asp 1385 1390 1395 TyPCT/YS2006/¢P5215

He Val Ala Cys Ala Ser Tyr Lys Pro Ser Arg Gu 1400

1405 1410 Ju Ser Ser Ser Gy Ser Ser Hs Ala Val Mt

Asp H e Ser Leu 1415 1420 1425 Pro Thr Gy H e Ser A a

Asn Gu Gu Asp Leu Lys Ala Leu Val W 1430 1435 1440

Gu Ay Val Asp G n Leu Phe Thr Asp Tyr Gn lie Lys
Asp Gy 1445 1450 1455 His Val He Leu G n Leu Asn Ser
lie P?% sehethodgd claia 24 svhereis the HiwBlet g tEptsd ¥al5 medjated
Phe cHtl - . )
1450 THHL aar BRI Chie VRl by R AR
Ar ol :
Ser Tht Sor hanty 2R G i OB E il S o
Cys Aagtuega) homeglohimurgys Lys Cys Val Gu Ala Asp Cys
Gy 1520 1525 1530 Gn Met Gn Gu Gu Leu Asp Leu Thr
He SV Aldhegethoriof clajmp 24,5d®rein the diserir toyls t@hiad Eeleded from

oo Tyr L |, 1550, 1555 .
Crs a8 Rt 0 A P A Tl R BRion
Lys Tybaquipdranggsnt 1€quoion srdchapmic TarspletrejestionAsp H e Tyr

Lys Thr Gy Gu Ala Val Ala Gu 1580 1585 1590 Lys Asp
Ser Gl HAecopmositine comprisings thyrsapéaticallieffeytive FmouAstian aptamer

1595 I SIE Gn Tyr Ley.

e I\%’?Q%t é&@%ég&&@ﬁgl%ig]ﬁ%¥gmfé§%es &Iléc@étgdeé‘e%ue eeacE?rgmg to

Tyr ASR PhdiOsér Phe Arg Tyr He Tyr Pro 1625 1630 1635

Leu Asp Ser Leu Thr Trp He GQu Tyr Trp Pro Arg Asp

Thr ﬂ?ﬁs) 1640ethed 5 1@80g ©FS§ cSepleBent piytsinGlu Adér Plse-olaetiated

Al a . 65 660 1665Asp l.i e, Phe
ﬁﬁ;ﬂ)r E;h@gth% gmi;l;}%lr%gﬁe]%rep 0 a]dmlnlstenng toa pa’aen? in need

Leu

thereof the composition of claim 31.

33)  The method of claim 32, wherein the disorder to be treated is selected from
the group consisting of: myocardial injury relating to CABG surgery, myocardial
injury relating to balloon angioplasty, myocardial injury relating to restenosis,
complement protein mediated complications relating to CABG surgery, complement
protein mediated complications relating to percutaneous coronary intervention,
paroxysomal nocturnal hemoglobinuria, acute transplant rejection, hyperacute

transplant rejection, subacute transplant rejection, and chronic transplant rejection..
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