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DI SORDERS Fna.D OF 'TI P 1, NVENTI ON ]0001] The invention rel ates
generally to the field of nucleic acids and nore particularly to
aptaners capable oi'binding to the C5 protein ol'lhe conpl enent

system uswoOhds/psssst her apeutics in and di agnosti cs PEI/US2006/005215
conpl ement -rel ated cardi ac, inflamatory, and nuto- immune disorders,

i schem ¢ reperfusion injury and/or other diseases or disorder in which
CS nedi ated conpl enent activation has been inplicated. The invention
further retales to materials and nmethods for The adm ni stration of
aptanmers capable of binding to the C5 conpl enent system protein.
BACKGROUND OF ANV BRNWVENTEON-SIGOOL In At [xremsNao eCong i - gk dionol ecul es
havi ng specific binding affinity tbsormskecul es through interactions

ot her than classic Watson-Crick base patting. 100031 Aptaners, |ike
pepti des generated by phage display or nonoclonal antibodies ("MAbs"
), are capabl e of specifical | yFBHHYIHETEVERY ect ed targets and
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aptaners hayg bgan, gane E,%Etﬁg infe A QG e @P QL ﬁrtdﬂr%mloﬂﬁl HOItn[‘g growt h
factors, transcription factors, ‘enzymes, inmmunoglohulins, and
receptors. Amﬂybldécapuhﬁfl}&:ﬁtﬁ,é?pe{flssrom014111)5A|1R/Baot1rehcl|§ﬂ?éor(clgerdg» In which
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series of sKmu@@mmawm@tmdMEs have shown that aptaners are capable of
using the same types of binding interactions (e.g., hydrogen bondi ng,
el ectrostatic conplenmentarity, hydrophobic. contacts, stcric
exclusion) that drive affinity and specificity in antibody- antigen
conpl exes. (0004] Aptaners havecmusnnber:igfendesi rabl e characteristics
for use as therapeutics and diagnostics including high specificity
and af fi nity000Bi ol dgineal areafuflpic aalymolames lexeeshtcdivtbindphalitiniiyac oki ncti ¢
properties. ke Aaddhbish e dhGY oRf HIBE 1RRE M bd Lo RBREDI Ve advant ages
over antibodies and other protein biologics, for exanple: WD 2 1111 6
/ 114HNHH P([MNMISZ&E&&& W&$&ﬁ5m%m&mﬁdm&@&@ﬁkpﬁgmﬁmm@ﬂmandﬂﬁMﬂtr0|.
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the rapid g nerat ion arls.In
vitro seIe@PWﬁhﬁalWﬁwé”vﬁbw§ﬁéWFWP®M$yk@ﬁdmaﬂﬁwhﬁWV”GW“@héA@&ﬂaner to
be tightly GO # 0k edeaithrocdds OMBodiNE BRREEALAOBIiRhuclBRES spulnied udi ng

| eads agai nst both toxr&rand non- i nt nt nogeni tar ets )006[ 2)

Toxi city and®BRRPFE B ¢iF R | R4S dF L ings ‘%t"‘ﬁl[“a étt?é"‘tﬂ' ﬂ?t r at ed
little or royhexinchumygldan iismmirogeni aigpcal abamehr mntw(sr)clncs&r (3g-46f rats

or woodchuc Kl%CIéM'i&eb), lmt(gs,h'ls Ia?g\{ﬁ\l:iﬁ sub-nanomolar affinity, and discriminates against closely
related targeis (e.g., aptamers will typically not bind other proteins from the same geng
family). A series of siructural studies have shown that aptamers are capable of using the
sanie types of binding interactions (e g., hydrogen bonding, electrostatic complementarity,
hydrophobic conlacts, steric exclusion) that drive affinity and specificity in antibody-
antigen complexes.
[0004] Aptaniers have a number of desivable characteristics for use as therapeutics and
diagnostics including high specificity and affinity, biological elficacy, and excellent
pharmacokinetic properties. In addition, they offer specific competitive advantages over

antibodies and other profemn biologics, for example:



of aptamer (10 ng/kg daily for 90 (lays), no toxicity is observed by
any clinical, cellular, or biochem cal neasure. Wereas the efficacy
of many nonocl onal anti bodies can be severely |imted by imune
response to antibodies thenselves, it is extrenely di fficult to
elicit ant | o aptamers nost |ikely because gpt capnot be
present ed b(p%ﬁmﬁﬁV£ via the \4l-1C and the |ntntuﬁglﬁg§%@Hs€ i's
general ly ralned not to recogni ze nucleic acid fragments. 100071 3)
Adm ni st' ation. Wiereas nost currently approved anti body therapeutics
are admnistered by intravenous infusion (typically over 2-4 hours),
aptamers can be adm nistered by subcutaneous injection (aptamer
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may be dellvavgd by injection in a volune of |ess than 0.5 rnL. In
addition, the small size of aptaners allows themto penetrate into
areas of conf@Pftat iZ2bhaicity arkenypogeicins AR 8B B PvAPBRFREL litle

anti bodi es opy la)rlfﬁxlum?dbﬁmfnﬁl Emcﬁ‘ttfslntcﬁroﬂem,@hé atr s orPoe&EeIRId With high@dvel@NOL her

Scarabi 11t ady p?"%frre(ﬁ)%w?‘fﬁrﬂw& RPN T B

synt hesi zed amdmm@dm$WMweNﬂkvwdaﬂﬂbgwméadmhym$caﬁemmabwmeéd@dw@b neet

production d%ﬁﬁ&ﬂw 1r¥mﬁ1r(,¢(a§on=eqs> fufnl)&i'ljcls Eh'uﬁ%hleqnlt §%@t{elmng l[prI(QIqlt’{)C‘tl I:Pn are
cun'ently limting the availability of sonme biologics and the capital

cost of a |af'@iéw%acr@wpwmr%'w'efﬁﬂ'e% iptawmmﬂa?ﬁ““i RO !l V4 184 ngl e
| ar ge- scal e vaid gomaeheokirdensyini-hesiyzancicans preduccpuas dsnefiis. 100
kg/year and requires a relatively nodest initial investnent. The
current cost |®P7Igoddsdhusiapt.vivercis et fesits aatroehatibddly logransseal e i s

estimated at ,$0968q b@ﬂ@@ﬁ@hfﬁu&ﬁh}n@@% obePs-4 Rb N Wi QRE L,z ed
anti bodies. Continuing inprovenents in process devel opnent are

expected to W@Mﬁ@“ﬁ%@”ﬂﬁ§?maﬁ‘@6&8%“”?8” oAby P PUE years. 1 WO
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regain activity 101"l owm ng expo tors such
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terrpfr ature asddoypRhivkii z)edﬂmm(are&m (aTml Gmﬁ@tl]ﬁnantm@y@bﬁm)LOOlOl The
conpl ement syst, : , rane
pr ot ei ns thaﬁcéig%“”)@Pﬂ@?mFﬁNQOWéﬁﬂP’W§ﬁ°%3§685@9g9§?2ﬁ1 Dng ack
extracel | ul anddignse ohll sipatl hogensii¢e.igm, o bactaerinongas oitvefoconplaement
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cl assi cal and alternatlve gﬁt way's I gure i a non-enzynatic

pat hway knowd'd8Hehi!EihP H@mQﬂPﬁé‘“ﬂ&ﬂ%ﬁéymmiﬁﬂfll The tirst
gg%r?tsgga'sg oﬁ&t : C@ﬁ%@ﬁgﬁf@&% Lh&"‘ﬁ@%&; (e cdé’}%sls'ugr%mhl?sa o ‘ﬁﬁ%ybr der
in the pat hm91}suq1lc,|llly can be readily scaled ag needed to meet plOdLlCllOll demand. Whereas

difficulties in scaling production are currently limiting the availability ol some biologics

and the capital cost ol a large-scale proiein production plant is enormous, a single large-

scale oligonucleotide synthesizer can produce upwards of 100 kg/year and requires a

relatively modest initial investment. The current cost of goods for aptamer synthesis al the

kilogram scale is estimated al $500/g, comparable to that for highly oplimized antibodies.

Continuing improvements in process development are expected to Jower the cost of goods

lo < $100/g m Five years,



Initiation of the classical pathway of the conpl enent system occurs
Fol l owi ng binding and activation of the first conplenent cam po rent
(d) by both i mmune and non- inh nm ne activators. C conprises

acal ci um dependent conpl ex of coenponents Clqg, C r and Cs, and is
activat ed whroughssbi ndi ng of the C g conponent. C |kflosateinsssi X
identical subunits and each subunit conprises three chains (the A 13
and C chains). Each chain has a globular head region that is

connected to a collagen-like tail. Binding and activation of Ctqg by
anti gen-anti body conpl exes occurs through the G qgq head group region.
Numer ous non- antibody C 1| q activators, including proteins, |ipids

and nucl ei c [@e9}ds, 5} Ry afidrapatic apgtrers @e copmidaty obigh Taeydirsihiinghiysi t e on
the col |ag al | 4 hen. al yzes
the activat Iq%l}h!eb F)%ég%ﬁl ;ultl% Jﬁ%‘g'aﬁﬁ%—“ﬁg%ggg“ gs&hé?ﬁm! %? de t‘nl;'l QHE?‘&{e CAbC2a
conpl ex whi & Leplagrié for W@tlcésve@dc@l FO VRNt e ‘“EL‘DGi@IE‘“WéP%‘@@énd
enzymatically activated cascade, known as the alternative pathway, 1is
a rapid, antibody-independent route for conpl enent system activation
and anplifi gat c@emediRgsi@l t ernati ve pat hway conpri ses several
conponents, C3. Factor 13, and Factor D (listed by order in the

pat hway) . Adtti¥at i 'On cofpldhe splchernatseve: pdtiragl peoursd whemnC3h, a
proi eol ytic ,ﬁ'{c%@\’lﬁga%t Jyé%[h[?lm ;eg?med'L§SLQQ'<'PQ|&9M@& CQ&RUMN Foﬂﬁl; gurface
agent such as a bacterium (hen bound C3b, ‘and cl eaved
by Factor DPEEPSsét& i ‘é‘“é??:tJi‘WéOI‘éWVWéYS“B‘aI“‘]”F'ﬁ?éWO é‘ﬁ%&?‘rﬁé”f@&“ t hen

cl eaves nor ectﬁ?motaﬁasgﬁﬂema&l&mm{rﬂ q@;mwcmamduetm@rcemtﬁMﬁdﬁ&mﬁ}ﬁ\@t@Sl tion
of (C3b-13a cmryg;)l exes g]rel 1t_hgr_ L Kaqtul \r]lg surface. 3 \\7) 2'(16/1 sxs%
PCITIIS Zfifé YATYEF1 B BB TSI FAEY " Bot h the classical and al ternate

conpl ement F?(ﬂ)tjh\/\’aYﬁmﬁ%rsP&%%n&Fﬁydc%%\é%ﬁst::ﬁ@%ﬁm&nh@lﬁhe§|[-?\sk$1 pflﬁk%or G into
C3a and Cab. i nt convertases further assenble into

0

CS converta§é‘§'“F@&b?k&&?“‘&ﬁ‘&‘“ﬁﬂféﬁl@%f 3 anpdadlisied Grfyfaibge pedquent | y

cl eave conplign@ini ofclerpeietkh&hy df ik eonkiveaarspenediSollde bindiht and

pol ypeptide (9 t e L L ; The Coa

pol ypepti de é)l Ac MhhéiL _C?nl?%gﬁ%#éﬂ#%rlg‘ﬂlgngq}lb]géll]enl% B@ﬁzllmé recept or,

whi ch was emFlnglntm Mwmawbmabzt@bﬂemnﬂwqoe\al@b@fwﬂewamﬁlwsClmcvaHﬁom to

?ﬁ E?, pr eslsadd 9 Rt uadtéﬂaﬂh&%tw Yin@hd Jfﬁﬁ@§cdnﬂ6xlcﬂld cngenepatioeyties sands neur ons
e C5a nol ec

primar taclic.cor human
conmpl enent <% g‘f“é}ﬁ”gw wd‘a)h' 1“"6@%‘?”“ (e 33‘]r“f SV *ﬂﬁ ﬁﬂ@l“(:él“opg"éponses
i ncl uding | elckld@@.,gﬁmehﬂmhemmw;ttog coligodikh afuBiodiee womttivaet piokig by act i vati on
of intracel | ptar anﬁnb&lﬂ@J;n]lﬁer\esao@&&l,u%&gﬂrlmk?% h:V‘@M§up IE’L)‘?&hh ~aRBblswgndot hel i al
adhesi on, cyto Ine and |ipid nmediator rel ease and oxidant formation.
10014] The [EMGEIC '@E}H“’f‘P'ég'i‘ﬁ'“éUE PicE S PIdT At RISt AP Diphand ggtpte %thonent s
of the cum plhﬁl@,hﬁﬂlﬁlnﬁﬁﬁﬁl&dﬂqboﬂz@en l@Z&:G&ua;ﬂdTI%lﬁu@uﬂﬁﬂdﬂtlkhenﬁﬁ&-
g?;?L?ggylatetshac‘aclkhvgt:om¥uumglc{nun com 38%]ctnlls;5|4 énsd%r ltounug: LP 8—%&" a ‘TomP[C\[ \éhé LZ;?GS
and damagi ng"ullePﬂHSs'sﬁGésm'Slmh as nmuscl e, epitheli aI and endot hel i al
cells. In s(il blytic amounts, the MAC can stinm ate upregula.tion of
adhesi on nol'&de es”“F‘r‘f?Wéé‘TyP‘t’t&élll“ ERET BT "rn&'i“é&é‘ia‘h%\H'ﬂ“‘é‘V BN
rel ease. | n iaddpid, koibpdytittepdoidninpa® foMAG pE@RNT system activaiion and amplification.

The alternative pathway comprises several components, C3, Factor B, and Facior D (listed

by order in the pathway). Activation of the alternative pathway occurs when C3b, a
proteolytic cleavage form of C3, is bound to an activating surface agent such as a bacterium.
[Factor 13 is then hound to C3b, and cleaved by Factor D to yield the active enzyme, Ba. The
enzyme Ba (hen cleaves more C3 Lo generate more C3b, producing extensive deposition of

(C3b-Ba complexes on the aclivating surface.



stinmulate cells such as endothelial cells and platelets w thout
causing cell lysis. The non- Ivtic effects of Coa and the C5b-9 MAC
are sonetines quite simlar. 1001 51 Although the conpl enienl system
has an inmportant role in tine maintenance of health, it has due
potenti al ause.or contribute to disease. For exqqph@z e s
conplenent\nggﬁenfhas been inplicated in side effects ré?atlng to
coronary artery bypass grail (''CABC ') surgery; nunerous renal,
t heemat ol ogi cal , neurol ogical, clerniatologlcal. hematol ogical,
vascul ar/ pul nronary, allergy, infectious, and bioconpatibility/shock
di seases and/or conditions. and diabetic retinopathy. The conpl enent
system i s notyecessaridiyud NRuc.ONh i G aKS Sl dhifRSRRE AL S, but it
may be one o} S veﬁzﬁ %%térsglﬁpnlcgh r|§U % ”j] % ﬁogéne5|s 100161
In Fitch el eyergics g2l sioGerI9iBO6 { 2999) Atthﬁ@méft ‘P‘é‘t@%‘oﬁf“‘t‘sﬁ‘éf"&‘ﬁtl -
si ngl e- chai n'lsseﬁamidlhlgdyuclnk Jagm @{nbvqﬁemI@B@um)aﬁlhmomar&leem)sulucnm
g;ggggm( P%gggl%r\]ar énp unc%t énpo{ (SJ 1.n ! \af'o t0|11§%nt als: KI{C Cgﬂ\l\%‘)[)éjcplﬁn‘{gﬁ\lﬁ?)g g?gg‘r v
Pexel i zumab mn(avmmpmnnuwéﬂdbbn@Le&hmhuwumﬂmwewwGSWMpwmbmmﬂbwﬁPB at
? 5t rrg/ ][ L(Ql.)[@ya&gltm @ngh 2asQ“Er94|ukng$mqm mmei,.a mmmgé % gﬁ\é@&ggnd
P?:iﬂe. szﬁ(r)( /C ggg?gi”g? db'gé" !“\é‘ls%gﬂ”cbﬂé‘g ﬁ@%*@%ﬁ a '5.‘f”€‘é?”“5 Thei 2 829 after
initiation ofie ﬂ)ﬁ\ﬂﬂﬂhlengﬂcllaﬁdn&bnﬁl driha I]ﬂﬁdna(?nlplenﬁ,ll[s@ﬂ(dl 144d ciarighedays after
ggp]eﬁderﬁ)?a: ﬁ"ﬁ%g%(‘-?@olo%??m%)ﬁﬁ?{s mﬁud{n,_ leupocrle ?;[m%gl 13% 1r1]o|o (h nu+58c COI]g’ICfUII 14
hours at a dggag@n@ﬁmgchUg%k@hHaﬁd“@h@mgeﬁewawwohmdﬂmﬁnb#M®b®annatoiy
gorrpl grrentdbyﬁ&?@uﬁglﬁ).&@%bﬂ Qeas R ol\@f,.ﬁeogﬁtm&elé |Rh| bited in ? bod
ose- dependent fashion previously nentione owever, anti body
therapeutlcsuhaue dabMame1MﬁmyManmmn&qmﬁmmLKhmé@momdmmgﬁym it would be
benefi ci al t?unb%\l/n% HQY%]L, (l(nil:'} 'Cbaldctr(ﬁ mlEQ@‘?bC&lqp )? it I;llT[ ack c.sfyn%kem for use
as therapeut|c§ nd d diaghostics i n % t reat nent
conpl ement -rél\a’tcea lhdFé'b? Hefogan ‘Bﬁeﬁh Igse e g9esads: 4pd LI‘G'ICNI"G'F”“FT {isE DR AW
iycs 100181 khigtr %ull)uh@: ahdVdainhdibbSd fRbds Qlah gejusad, qngcntahﬁm eldasaiacalis. and
alternative P gure 21is a

n sngé{nc an ums hl\, ' ]f\C cmm‘?mm ale u e quf%%dhgsé?n n&ﬂjfebule

schematic repre Pi'on the 1nvin ion” (SELLXIM
process Fronmmm@wﬂscdhmnanmonm@eqd@woéweiHgahmmmémﬂbd@$wﬂl®®201 Fi gure

3A is an illugfnAl Lmugl Qu%maa &Jh%nmluqé@pwgﬁ ARAE! lq;es.sawe spcondary
stnl cane of an anti-CS SEQ 1), h" the underlined

resi dues are“@Ft%ﬁFo'%?“W4ﬂ%ﬁﬁbﬁﬂﬂh%éeﬁﬁ§FHﬁé§“QW“Q' quoro pyrlntldlne
residues, gqﬂpg]\/g Al{wu;: “?én )zﬂl%nlesl F.Chlehﬂ‘, an ”C]P%l dH rolc mFﬂY mamtt..ndnac NG

resi dues or resi dues, e residues 1ndicated by
an arrow (4)1mﬂbplrhe°slémmqﬂé%induégortcwﬂbu@u@tm@entfapwma'e-zﬂm@lnu@m@ll

nodi fi cati ongystA0RLbeFingtthed 31de tfeciaRinlihd wlsddnatyia@iy B@Rsgliing the

nucl eoti de s%%%%pce and seconda y

Ysurgery, numerous renaly rheumaltological, neurological, dermatological,
hematological, vascular/pulmonary, allergy, infectious, and biocompatibility/shock diseases
and/or conditions, and diabetic retinopathy. The complement syslen is not necessarily the
only cause of a disease state, but it may be one of several factors that contribute

pathogenesis.

10016] In Fitch ef al., Cire. 100:2499-506 (1999), the elfects of the anti-C3 single-chain
antibody [ragment Pexelizumaly on patients undergoing coronary artery bypass graft surgery
with cardiopulmonary bypass (*CPB”) was tested. Individual patients were administered
Pexelizamab in a 10 minute, single-holus dose just prior to CPB at 0.5 mg/kg, 1.0 mg/kg

and 2.0 mg/kg. Blood samples were removed and tested for complement activity at pre -
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structure of'the ARC330 anti-C5 aptnnter (S13Q 1.1) NO 2), in which
the circled residues are 2'-1-1 #&%idues, the pyrinidine residues are
2'-1luoro substituted, and the nujotilv of patine residues are 2'-0Ow
substituted except for the duce 2'-OH Paine residues shown in
outline. gg@@mfhgure 3Cis an illustration deplctpmgm$Manycleotlde
sequence and secondary structure of the ARC 186 anti-CS aphuner (SEQ
ID NO 4) in which all 21 pyrintidine residues have 2'-1luoro

nodi fications and the nmajority of purines (14 residues) have 2'- Ow
nodi fl cari ons, except for the three 2'-014 purine residues shown in
outline. 100" 31 Figure 4 is an illustration of a 40 kD branched PEG
(L 3-bi S(MPh: 420, kDA 205 9Avl 2 e QL AL AE) o B YO 2AAAAE | 1 HUSKS
PCf11 96211110/ 1111 5 gure 51s an Il1luSirnlion of a 40

| <D br anched-PEG®(q’ Q‘JE)P'S“( ﬁlﬁté-hp 2@@0%1]191“»mﬁtyaﬁgnmozﬂ(* v sigjifcaprioons)
attached t o défeichi@ibicbnof @mmeaatt mryl.lc &GQ@S& uEtopnmmem Baily siasagt of 2
|IIustrat|on depi n varl trat S i

mol ecul ar wei'g ém%# Aucl'e Umacﬂﬁmo 88?““mwf36?3 Elgﬁ?e 7Ais a
gr aph conpamﬂﬁ@v B@mwéw@nu@ﬁkunﬁhwbhmmohanMH@nnwygwéhbymel|Gyla|ed
anti - C5_apt apebd, hAROBSSna(SER RN 61) ; ARCE5S (SEQ ID NO. 62); and
ARC, 1 97 (SEQ I'D htz 5)), to a non-PEGyl ated anti-CS apt aner (ARC 186
(SEQ I D NG [004))) ; /Eicgtlﬂﬁgy Td3widbe Bentfahl © hok mﬁ»hﬁnihlﬁn,oﬂ ov Bk tidgpleainl .

Elngﬁgr ?CUISEQ tcmrlcu us?.'as lhe?t %Iﬁtlcsrim L('Jd’m)bﬁ emaletht {%nto‘t honB)llcptlwotlrllg(H)rle E:\rml ySI s
by k' ECIy|aMé@dﬁhtl-C5 aptamers ARCI S7 (SEQ 11) NO 5); ARC 1537 (SF.Q
ID NNO: 65). ARCI 730 (SEQ 10 NGO (66), and ARC 1905 (SEQ I D NO

67); Figure 71) is a table of the I1C a values O Oe aptanti s used
in the henol ysis assay depBotElkstnriogor@sDE8wint00271 Figure Sis a
graph of percent inhibition of henolysis by the anti- CS aptaner,

AR(, ; 65S ( SIBESIf D MDrg & is gt ustrgffop gamésinl fepLpd st e prcenbiies obs us
human ser umcosQiphes®as. [00281 Figure 9 is a graph depicting the

bi nding of ARCIS6 (SEQ ID NO 4) to purified C5 protein at both 37 "C
and room t effeéslat urigrq 28« Cherol leowiengioaollibs imrnutiganimeddoati on. 100291
Figure 10 i %quign"h%'tmg;c ﬁ'gh p&%l%'t plttdoﬂjgec]:t t'rﬁc Q!L,quml@(g.]ngARCI S6 (SEQ I D NO
4) to purified C5 protein at bout C and room |l enperalLille (23 O
fol |l ow ng a |eb2thourrigdrdszuidat 1II]ﬁ)Jﬂ.11103.9@;36ﬂg thd (@I @idd :IL(|L|CSLL, and secondary

%ggﬁ' ::?‘é“ufgut&.é 9.9}.%&[%% .bhmu?]i%%a\td 9)?111 \vlnc§pﬁu T tqm%cFleHEPml e d L"izgnci .
t he formati gnllof Hml@SC WIR@S q ’SBUCcht'pidem@Slallles 213 b@\ed[lf@@%lrﬂlﬁlﬂgu? e 13 is
a graph depinght BeinfNRE 96EFR b NQmidhk Ria0d] NG ik RsiGRes PRLEI BY an VET SUS

protein conponents npstream and dommstreantln t he conpl enent "cascade.
arrow (=2 ) represent residues that must conrain a 2°-fluoro modification,

[0021] Figure 3B is an illustvation depicting the nucleotide sequence and secondary
structure of the ARC330 anti-C3 aptamer (SEQ 1D NO: 2), in which the circled residues are
27-H residues, the pyrimiding residues are 2°-fluoro substituted, and the majority of purine
residues are 2°-OMe substituted, except lor the three 27-0H purine residucs shown in

outline.

(0022] Figure 3C is an illustration depictimg the nueleotide sequence and secondary
structure of the ARCI 86 anti-C5 aplamer (SEQ 1D NO: 4) in which all 21 pyrimidine
residucs have 2°-fluoro modifications and the majority of purines (14 residucs) have 2°-
OMe modifications, except for the three 2°-0H purine residues shown in outline.

10023] Figure 4 1s an illustration of a 40 kD branched PEG (1,3-bis(mPEG-[20 kDa))-

propyi-2-(4* -butamide),



[00331 Figure 14 is a graph depicting the percentage of radiol abel ed .
ARC 186 (SEQ ID NGO 4) that bound CSin (lie presence of unlabel ed
conpelitor ARCI 86 (SEQ ID NO 4), ARC657 (SEQ ID NNO 61), ARC65S
(SEQ ID NGO 62) or ARC 187 (SEQ ID NO 5). 6 WO 2006/ 08RRRN PO ' |
U$?nUG G N2, IS (0034] Figure t5 is a graph depicti nunt of
C5b conpl eﬁ‘éﬂ""‘ﬁ&’gfel n produced in blood sanples |ﬁgu}5@%" ”P(lr)!t 5
hours at 25 C and 37 "C in the presence ol 'varying Concentrations of
the ARCI S6 (SEQ ID NO 4) apianer. 10035 Figure 16 is it graph
depicting percent conplenent inhibition by ARCI1S7 (SEQ ID NG 5) in
the presence of zynobsan |n Undi | ut ed human serum curratcd human whol e
bl ood or cynonol gus.seru 00361 Figure 17 i g ARCES5S
(5201 B oy BB P R e et eBrobe PURP RSO RS, e
tuhing | oop poget-(desanil@ethcha (Ehafiplief 4 {Pam&00371 F| gurel Sis a
graph depicting the dissociation consnuus for Round 10 of the C5

sel ection poP®] DIggeéisati'oR CoSPigie s CK gyleuiisfa sedeihyted by
fitting the gata@it Qeithercaguatd.RRsndgi@cti on RNA hound =
anplitude*Kd/ (Ka+ (C5]). 'A RC520' (SEQ fD NO 70) refers to the naive
unsel ect ed dRAY| podlpu@nd igdpgenph compatingdb catesdeit ithditpn eSlemolesiofy corn

peti tor (0 Pll(r)ng;/drmu !’:&Nﬁ’mcg MI@J m(bL%ﬂhWGﬁPf@lfdﬁ\DM}) IDJ\QQ%‘?) "Fllgur e 19

is It gra gl ctlng | one di ssoei alion 'constant curve
Di ssoci at i onAB Wét((d%& P NQ S e YRS vt ed By (A REFPRY: Ci‘l’i’é\q’ﬁlat ato
the equati ona)); frisae /R ial{thlﬁO@.Lndllues anml: lljtﬁllitﬂlﬁuslﬂ i e Kehotys[s@R1y) 100391

Flgure 20 is pi.ctin 1CsQ ¢C strates the
i nhi bi tory e?eiplctc?m Ophucdﬁ\ l‘n_un,Jslsa g;["llah (.otng}drm? dosc deyelﬁaﬂmﬁ_}lﬁgglﬁ I?atl ons of

tnti-C5 aptatavehsie |v>olﬁ@>m¢@1tscwmoqa Bf\CNO(sutsyD e 5 o¥ReAF BdSEQIDARC] 86

( tSEQ l D NO fﬂsb 6>3<Q\%%oi%mgvnﬁu@led)smaammbbﬂ%mm N@nmqiemc;tﬁmgd t he
stricture oO

D NO  5) .
illustrati on““@éﬁ %‘t ?wg 1t“ﬁé?”§f e s *llleAﬁ@i]g%isl&(&%E@Clcéllwllre 7Y .
10042 Fl ure IS 11 riap [+ 1M n ,JE% la'll]] || e f the
first |sgl atg)g%lp ' 'tsbgg he ?{B }!s'ghugglqhg %?ﬁ LROYRL, ARSh A0

gure 24 is"a graph
compari ng thé‘\b?%é@lﬂ '@ N éél ﬂ‘gfswl“tﬁ’f&”%Sﬁ'é'“lbﬁ"ﬂl?ka\féh‘tbrﬁi'%wlm“b%“““‘pressure in
the left ventdipkhen(LV) ofan isol:ued heart exposed to human pl asma
(A) with (lie LVP pressure tracings of an isolated heart exposed to
the control &ft&nt ércusdliut draph d¢icB)g the FQDEA] AR PG KEDD NG 4} © pgriaph

conparing thes PhEASHLE 3t7“’@%lclr?£1§u &lq,nmmhee(zhffct) FAYGHE S [ GHLAL incRERESUre in
the left ventricle (LV) he 1sol ated hearts exposed to die molar

equi val ent, HoWD 2640 |~. ﬁ&lﬁB@aﬂh depidung th&&O@olML“ﬁQ)J(@ Q iONo: apd 59 _N

apt arer i CS SOL!” acﬁfit )rolégwq)n&l 37 'm (Poe()ﬂwtl(rlﬂ'tuld(?u%égﬁe ollo }|1 ITrat e K, 500
nivl is asslne a i N nonaa ai'f e rrao)l
incubation.

[G030] Figure 11 is graph showing a time course of dissociation of C5+ARC186

complex a1 23 °C,

[0031] Figure 12 is a gwaph showing a time course of equilibralion in the formation of

C3+ARCI186 complex at 23 °C.

[0032] Figure 13 is a graph depicting ARC186 (SEQ ID NO: 4) binding to C3 protein

versus protein components upstream and downstream in the complement cascade.

[0033] Figure 14 is a graph depicting the percentage of radiolabeled ARCIS6 (SEQ 1D
NO: 4) that bound C5 n the presence of unlabeled competitor ARC1I86 (SEQ 1D NO: 4),
ARCGEST (SEQ ID NO: 61), ARC658 (SEQ [D NO: 62) or ARCIE7 (SEQ TD NO: 3).

6



[0045" figure 26 is a graph conparing the heart rare changes in beats
pct mnute (bpm in isolated noude-hearts after exposure to human

pl asma and various plasma/aptanmer solutions. 100461 Figure 27 is a
graph conpu.ring the changes in the heart weight in isolated nouse
hearts befwsenandsafter exposure to human pl asma contraismivegs0s - | N.
molar ratio ARC 186 (SEQ IIl NO 4) (failed hearts). or 10-505C nvol ar
ratio (hearts protected with CS aptaner). 100471 Figure 28 is a graph
conparing the relative Csa production in human plasma, containing
varyi ng aptanmer concentrations, 1,0l ow ng perfusion Ihrouglt isolated
nouse hearts. Relative Cba concentrations are plotted as absorbance
units (Abs) [o0ddler &ifuiet iliéra gapkagicrigshd @folie ot Cvhenpresencen phddidgher Cda

levels. [ Ol)rﬂg(;]hd nq:"tlcr %CL%QK:JJ %l ?‘htgrsalpg @le@ré A9 ;P@c;ﬁ@alﬂ%%n\é sol ubl e

C5b-9 production in 5 contalning varying apta
concenlraloﬁgmdeFWbMN%g“%é QQEQBhNPHWdﬂ@W”lsoIated muse hearts
10049" Fi gur.

Na ) o 8 eyl TR IOE R PEr gt T Eod Mg T R s a
tabl e show migNOh® mumma@hpt% ochemugdivigd Btvab pinmg cresdhugn fvty:rle t he

i sol at ed perblowéggmqg@&e&nﬁalt study. 100511 Figure 32 is a table
showing the nolar"ratio of AR('.65S (SEQ IIl NO 62) necessary, in
human or prijmBie Seguwm? 1¢Q?,l€ﬁbﬁ€ltoe‘&@/\nlt1358h33(ﬂthﬁ@Qﬂ') ﬁf@bmﬁrﬁdi at ed damage.

100521 Fieuto gow ng,a t ut uai ni ng
percent of D 1]1|?femcnl m%ngon %@)T 1 tubn% IOOf)lTﬁCiileéHl (e)anp\am (,altDI on W in both

rat and cynqgBhgussRCA ﬂ)‘\@ﬁ%n%llwicﬁgéﬂmﬂowﬁ)@1(3410!11% 18 of AL

showi ng the experinental _desi har macoki netic study
conduct ed Sﬁ?]%QEIHmP‘) AP h%““él'sél\cﬁ)é’éf&%‘ﬁ‘é'&d PhTERERpIE B 100541
Figure 35 i S:qlauctnabicﬂmﬁm\l\bdﬂ@ﬂ FENnpd &S0 +¢OIL enrCadd aeQab MRGGS7 ( SEQ

l D No 61 )I Cr. 1€ N c M1 Q in (0] 1 nce O O7
versus. time T H Syranne Tt BN ke B 8L RS b B Umon 1 w
215 100551 ‘Filgﬂlﬂb‘il% qls“Eéﬂﬂg@Fhap"nwd@ﬁNz‘t)l ng mean plasma concentration

of ARC657 ( D ; ARC65S I T) NO 62) and ARCH O (SEQ | D
NO. 5) over?%%ﬁs ]dé\l% gg‘ﬂpﬂiﬂ‘ipﬂ%ve Q %ﬁiogf(fﬁfi '6HY6f aptaner in
rats. [0056D:ﬁmcguozecoﬁs7ants$l<ca) \‘tuaabelsmwdﬂcby\r gy hhdrnome epp@nt inténl  at

anal ysi s of e, Gan ﬁml&lé‘i'l\é?( + fus time data depicted in Figures 35
and 36. [00571 Figure 3 Is a tag e showi ng the design for the

phar ma;:ol dnetozg Stlug:lye mfm a Mﬂl@?cuﬁ@&@sl)& Nt El)mnadadlhAIanQﬂc%Oe%re&lSEQ | D

NGO 67) in |ctn ha i netic
profile of ,&R&"ﬁ(’é\?'sqgﬁ‘@ qqllfS‘“ \ m%‘)cmgu"ﬂlpﬂiz&gpém "8 O'I‘eﬁ%‘( 5@@99 in CDI
m ce after a'GirngenipNed b ORGSSSABREDITNI S Ut | on; Figure 38Cis it table

showi ng the nonconpar hnental anal ysis of the concentration versus
time data dé%gtlt ed 'FU ?I'—l’|‘~°g'ljr‘l€'5“a“0“ depicting the structure ol ARCIS7 (SEQ 1D NO: 3).

[0041] Figure 22 1s an tHustration depicting the structure of ARCE90S5 (SEQ [1D NO:
67).

[0042] Figure 23 is a table outlining the experimental design of the first isolated
perfused heatl study.

0043} Figure 24 is a graph comparing the pressure wacmgs for the intvaventricular
pressure m the left ventricle (LV) of an isolated heart exposed to human plasma (A) with
the LV P pressure tracings of an isolated heavt exposed o (he control aptamer solution (B).
[00444] Figure 25 is a graph comparing the 'p‘reésm'e ttacings for the mtraventricular

pressure n the left ventricle (LV) of the isolated hearts exposed to the molar equivalent,

o
v



383. [0058] Figure 39 is a table showing delect'ion of the listed

apl aners in nouse heart tissue follow ng intravenous adm ni stration,
100591 Figure 40 is a table showi ng the experinental design of ani mal
Study 1, described in Exanple 5E. 10060] Figu ra 41 is a table
show ng apl ; uner plasma concentrati:on versus tittle
|ntravenoué“bﬂWﬁ@gﬁﬂninistration of aptamer to cynoﬁB'ghégﬁggghues
10061 Figure 42 is a table listing the pharrnacokinetic paraneters for
ARC657 (SEQ ID NO 61), ARC65S (SEQ ID NO 62) and ARC187 (SEQ I D NO
5) adm nistered intravenously to cyn.onolgns macaque in Stucly 1.
100621 Figures 43(a) and 43(c) are graphs depicting pl asma

concentrati on g‘é@ Co0, over tine. fq n enous
admi ni strati O(I’IR 6]1&! 3?}]&) nm{/( r1on ? hhe: c mm T—’?éé[g)?' p§] émg'le‘b Wl Y 61) -

ARC658 (SEQ hsiNOor &2 )n HOOW'ARUIULCCLW\ lQ SE@ 2D NO 5) to cynorml gus
macaques; ﬁ@res 43(h). and 43(d) are graphs dep |ctug%mpla

concentrati off8*Df JEBIE0 S #AP (BRVEHE (L CYRLBHET BET dll’”“%i‘rr:@i’“‘)cs

apl aners, ARGEShie SoQ@clhidriNDer &h)spre ARCHDS: las(SEQ huduNGrsnB2ptamor ARCL87
(SEQ I D NO Rhitioh 00631 Figure 44 is a table showi ng the experinmental
desi gn of St ud , described in Exanple SF. 101)641 Figure 45 is a

graph show ngrome MRaR Zar]:t'xa-ntrwﬁ&mﬁ%lnﬁ@”ﬁcﬁx@ﬁl&@ﬁﬂﬁd’l@ﬁll\Qaﬂt_]ﬁltn Mk Qdgse time
points follow ng ntra nous adm nistration. o LD NO 62),

or ARCI 87 t“SEtj“i‘i‘) "RE BY Ot ‘“tVﬁBWPSQU§‘)'W‘éB&cPu§g6 molgr W:S @q“ﬁ‘f%/ Il SXSS
PA /U S21) 116/INUD2S 4) (('(Dl(ﬂlﬁliiansﬂagl@rse X461 @ti@htaalb petestiowihty splweert. wo

coni partniental analysis of the eonecntration versus Line data

fol | owi ng i nlW4%endmyerd i pieamsinsddm nive 12 pradagtich i D dymBhoh_us
macaque. lollﬁmmﬁl\@.umgdpuwel to'ﬁwnlh1L|Q|‘aalplm3\\ﬁl%me:¢ﬁsloﬁg1 &ahs8ueoReent rati on

versus ARC 1§L uts §E|QI\ ePSa Loy%n 1[12'115 'uc 1)1%ch6 %qéﬁlg_na%stlmgf Q@Hﬂ\ghz%d%%ncunhm

tioninthe p nOn 71 Fi gure

49 is C. gr ap?hd'empﬁﬂ@ttllflmgyw%a:Od:twtal@eﬁiﬂrlafplﬁon versus ARCI S7 (SEQ CD NGO

5) or ARC65S ((SEQ I D NQ 62) concennation in the gr esence of zynpbsan

i n cynonol gust™§I adidre RaFoeEth Erpie Wgelitive lup 5ok SOt 21THY t he

| ""K- PD st udy pa§iARGHSTIng SkyhiQafdiadk Ncendiond tbwigy gntdsi@kthedph isviafaul as pl us
i nfusi on ad mjmt%mafl on to cynonol gus macaques. .100691 Figure 50 is a
ruble sumM 11 7ing the phar macoki nctic paraneters for ARC 157 (SFOID

NO 5) in cvippagl gusuurmmqlu@@hmt\%lhwr@mm«mrmm ft Ketdyencs 100701
Figure 51 is a g&} p ?I CtJJ ng t he cal cul ated and actual pneastucd pha
r nf unki net i c °[5Fo¥i" '@%""b A< 87 (SEQ U) NO 5) dming and after IV

bol us pl us [0050] Figure 31 1s a table showing the immunohistochemisty staining results lov the
isolated perfused mousc heait study.
[0051) Figure 32 is a table showing the molar ratio of ARCG658 (SEQ 1D NO: 62)
necessary, in human or primate serum, Lo protect the heart from C3b-mediated damage.
[0052] Figure 33 is a graph showing a log-linear plot of remaining percent ol full-length
ARCI86 as a function of incubaiion time in both rat and ¢cynomolgus macaque plasma.
[0053] Figire 34 is a (able showing the experimental design of the pharmacokinetic
study conducted Sprague-Dawley rats as described in Example 5.
0034] Tgure 35 is a table showing mean plasma concentralion of ARC657 (SEQ D
NO: 61), ARCGSS (SEQ ID NO: 62) or ARC1I87 (SEQ 1D NO: 5) versus time in Spraguc-

Dawley rats,

(o]



Sowwn o T EAT T Tt

i nfusi on adm ni stration to cynonol gus nacaques. 100711 Figure .52 is a
graph showi ng the plasma levels of. active ARCI S7 (SEQ ID NO 5)
rcnm n constant during and alter IV ‘bol us pl us infusion admnistration
to cynonol gus nmacaques. 100721 Figure 53 is a able showi ng the

predi cted human dosing requirenents Foranti- CS aptaners i CAI3C
surgery. 10078%0®sgure 54 is a graph depicting ARCI PETUSPI@1E- D NO
5) has relatively noin vitro effect on congulatiion as neasured by
the prothronbin time (PT) and activated partial thnm boplastin Iine
(APTT). 100741 Figure 55 is a table sunm - the in vi/r-0 effeccs of
ARC187 (SRQ ID NO 5) on anti-coagulation activity of heparia, and
procoagul aiion activity of protanrine. (00751 Figure 56 is a graph
showi ng ARC 0059 ( SEQrd1)is NeiphB)pidiagsean phsnefcheetialiqnh@ ARCEV €315alD of
heparin antigp / F:21)1 16
/10 5 2 15 10 ?g]*kg%sgr&é P8y “g‘ A gé%ﬁﬁgﬁgﬁ ok fé'%‘?? ni ne
bot h have ndufeéfcf‘@ét“d‘b'ﬂ‘S‘AR@l‘S7‘P1('SEQfi“D NGO 5) anti-conpl errent function,
measur ed by (50 pl bi 1:| on, of cq e;rept activati i)n lof Oﬁy an. [0077]

Fi gure 5S i 4%%gr dpH aEpt £ET HYCY R pRPEERE T RR BT 8?‘”‘%%‘8%‘ "

eryt hr ocyt e velhemnmeldysipicied ntiarck Blesehice of human Serum as a function
of conuenn-tdion of anti-C5 aptanners ARC 1905 (SEQ I D NO 67) or
ARC672 ( SEQ!#FJI NGB8 25/ ‘D07EIPYigued SoN0r §e ehaghaptredeidéei ng t he
percent i nhlpb!dmoasrgfn) h@mlqycsmcuvﬁb &h@ 1D POETENGROFigurh BB, gigNONDI gus
nonkey and rut. se

). 3 ng s a
tabl e summarf%ihg [hf Hhmxm "”CEL(C%' ﬁ@é{ﬁ&&lﬁ%r i nﬂ% DLf“l"’;)h[ fgg"c(gg fdement
activati on iND:hUMeHD- 1 oyerafiolaguge Fbiwkeydnandranat FigentSthy« ARCIOOBE an

anti-CS apt qmonu)QEuAR]lQlngyslb%nlhé JoEé%|uﬁYé}mexsﬁ’<mn?crIﬁﬁ dﬂm&]hn gdges not bind
C5(negat|ve control). 79] Figure 60 is a graph depicting the ICso

val ue Vol |nr5|]i*b|t|on of radl el abel ed ARCt86 (SEQID NO 4) (verti cal

axis) as a tion, n tion of ] etit.or ARCL905
(5E0 1D no 4, afeaor GELE T Mleftoa ™ AF St ARG 03
conpetition “b’i“ﬁm“h@ma%a’ynom[@‘GIBGFHIDPgure 61 is a gr aph dep| cting the
| Cso val ue f i nhi bition of i ol abel ed ARC I Si D No: 4)
(verti cal i 5” Ao At PBRGY k‘iﬁ&»@ﬁtﬂfﬂéﬂ%ﬂ*"w R i"*Bér &d
conpetitor ARCiI¥805:GBHEQSED NO 67) (horizontal axis) at 37 C and 25'C
in a conmpetition binding assay. 10081] Figure 62 is a graph depicting
standard carlQ¥8l f ofigyr¢ Inf alable (rosigs (PR BEP FoigentreipRoer B nonkey CSa
(hCha cq). [0R32) ift@iE8 LBBs damin@ i dBRb RPGUAIBIYhdEhdlGs hhRqlCs0, | COn and
IC 99 values fin'" inhibition of CS activation in human and cynonol gus
nonkey ser urmdiyl ARGCLQOE if SEQ: lidnN® 187 )nacci@etic parameters for ARCE57 (SEQ D

NO: 61), ARC658 (SEQ LD NO: 62) and ARC187 (SEQ ID NO: 5) administered

intravenously to cynomolgus macaque in Study 1.

{0062) Figures 43(n) and 43(c) are graphs deprcting plasma concentrations ol sC3b-9
and CS5a over time following mnavenous admimstration of the anti-C5 aptamers ARCG37
(SEQ 1D NO: 61), ARCG658 (SEQ 11D NO: 62), or ARCI87 (SEQ [ NO: 5) 19 cynomolgus
macaques; Iigures 43(b) and 43(d) are graphs dcpicring plasma concentrations of sC50b-9
and C5a versus concentration of anti-C5 aplamers, ARCH57 (SEQ 1D NO: 61), ARCG658
(SEQ ID NO: 62), or ARC187 (SEQ 1D NO: 5).

[0063] Figure 44 is a table showing the experimental design of Study 2, described n
Example 57,

10064) Figure 45 is a graph showing the mean aptamer plasma concentration at various
time points following inravenous adminisiration o’ ARCG38 (SEQ ID NO: 62), or ARC187

(SEQ D NO: 5) to cynomolgus macaques.



measured in a zSm osan-i nduced conpl enent activation assay. [00S31
Figure 64 is it graph depiciting the percent inhibition of Cbu
generation as a function of ARC1905 (SEQ I D NO 67) concentration in
human and cynonol gus nonkey sera as neasured in a zynosan-i nduced
conpl ement activation assay. [0084] Figure 65 is a :;ting the
ef fect oi f WARCI'H® (SEQ 11) NO 67) on C3a ~I1 gengﬁgpgggﬁPhphunan or
cynonol gus nonkey serunt as neasured in a zynosau-induced conpl ement
activation assay. it AVO 2ru6/ MO8 |' Cf 1 US2006/1 11152 IS [00851
Figure 66 is a table Sudvnarizing the mean 1Csa, 1% and | Ca val ues for
ARC ] 905 inhibition of conplenent ciutivation (SEQ ID NO (17) in
human serun1f%gc1 omors @as. measurer ina Hubl g 19

conpl enent a4V at T8RS “UT Y BBE ki gars "Br e ey ApW a8pie “%m““liﬂ”

per cent |nhlﬁmmnmmd@mkﬂﬁamamdwCBa 'generatd ominigstia ¥ anehdlon of
concentratiop, 0f, ARC1905, an anti-CS aptancr, or ARC 127, an irrel evam
aptancr whi ch does rot bind CS negative control) in a tthiu | oop
nmodel of hconrpcb(ﬁnentmnaat ik V @b prOd3pictll C56-9 EondentfatiGVersis ART18( i@l@‘ﬂfﬂ ON "
100571 The V r es naterja hads for the
treani ent. p\§evenyidﬁ§gngqgﬁgl?ﬁf%f“mqmmfnm%yuwmbg7?“ ef'at ed di sease.

I n one cnboc$mmvﬁm§phmn apromer conprising a nucleotlde seqguence
according to ARC 186 (SEQ I D 110: 4) conj ugated to a PEG noiety is
provi ded. | n"Hdfti Eigrars easad fentg CDt%*r%m Jlion vpevsAlSe 87 BRAMNY PEON
conj ugat e CoNprABESS SIHSDANT: 62l cbiytetihiensaneprbindbhgmahi inrirtoyrofer  Co
conpl enment protein as an apranmer ccnsisting of the sequence according
to SEQ I hﬁ) but | acking the PEG noiety. Suhstantinlly the same

handi ng aftlmdsy as.gmge@lhh@lt)elmnmman«stm m@pm&omh@mumwinraoZ; to | ed

AL

fold difference, rFferagl no nare‘ han . n to live fold difference
in di ssoci at "GP WOALYE AY PUIRE™ RESS I ENS 9”861“%?%*“&W&PY§13 In sone
enbodi nent di;$506GH Atk 9N £ANs., ‘ . yred . h tition
cl ot bl ot angﬁggls é§9 %gcgﬁb l]ﬁ%lﬁgxaa“ﬁhufng%ﬁ qﬁq Kﬁgggﬁfc

embodi nent s, F éJﬁ@IVéﬁﬁ??%ﬁ%“@PV@@f“ﬁdNéqu6bpr‘§@s a nol ecul ar
wel d greater L0 | . part ecul ar weight cal 20 kDA
nor e pertieWﬁgfe %@mﬁ? ”“éﬁ@1hb'%“gé#¥?@dTa?y“ﬁﬁ"F “'n soni ¢

umhodi nent s, plthecREG D dY of SRCIGDIHFQFatedStdoritshed Hicelcbobf PIARCI S5

( SEQ I D NO 45)11%101! nhn%lq):n1t%n%mpgxlm%nﬁlzﬁ,a&u&e apl anr edPEG_ COﬂ! ugate
conprises a half life, preferably the termnal half life in a two
conpart nent mmdel EméelEh@hﬂedmby;m&ﬁ%nﬁhh@dﬁd&SEAROEﬂ(@N)ENﬁWp|el..E

B(I?leo}[lvel’ ng )a/‘t atun?lm c()?s"{lﬁdbhq&zoﬂna 1lpu R bo[u%flélmfai.mn I%IHIHISIJHIIO] 0C fnonfolns:tqsg '?h

apl amer/ PEG wﬁﬂwugate conprises a half life; preferably the term nal
half life in a tw conmpartnent nodel, of at |east 10; preferably at

| east 15 houl®§4 n 'FétD?ﬁdéﬁﬁﬁ%”@HHBdlH%Wf@m“ﬁﬁﬁmbﬁé“€8ﬁT Bat'dd to the
5" end of ARC PuBes(SEPIsuizeNO 4) is a 10 kDc PEG To particul ar

enbodi nent s the 40 heDa PEG is a branched PEG In sone
0073 Figure 54 is a graph depicting ARCI87 (SEQ 1D NO: 3) has refatively no in

vitro effect on coagulation as measured by the prothrombin time (PT) and activated partial
thromboplastin time (APTT).

(0074 Figure 5518 a table summanzing the rn vitro effects of ARCI187 (SEQ ID NO: 3)
on anti-coagulation activity of hepatin, and procoagulation activily of prolamine.

[hD75] Figure 36 is a graph showing ARC187 (SEQ 1D NQ: 5) does not effect the

reversal of heparin anticoagulation in vive,



endrodi ments the branched 40 IWba PEG is 1. 3-bis(nPEG [ 20

kDa]) - propyl -2-(4'- butam de). |In other enbolinments the branched 00
kDa PEG is 2,3-bis(nlPI7G[20 kDa])- propyl-i-carbanoyl. 12 WO

200a6/ 1188988 PCT/ US20(t6/11115 215 100881 In enbodi nents where Il se
branched 40 kDa PEG is 1, 3-bi s(nPEG[-20 k.Da]) -

propyl - 2- (Wo2bpapmisde) , an aptaner havi ng the structdvesgetistidgrt h
below is provided: O 20 kDa nPEGNHCOO0 HO OCH2CH.CH,-C-N 5
Aptaner 20 kDa mPEG NH-C-,1 Mtre, ."" indicates a linker A ptato
cr = iCMaCc. & COGrG LU Cl UCCMANnI GOl CG f Cf UnGmAnGE UfF CI ti ni G nAnO
tUFULU AICECILIm3@' GG 3T (SEQ I D NO 4) V\/nerei n fC and

1 otner nidrBor i ggs Srerst e oG MRS hu e s a0 feq deo. x
| hyl ni di ne. ARTDINE8Q P NOehbudionmelanstingre ntehgrchbantihéeh 4l capkDat PEG i s
2, 3- b|s(nPEQ%&@@m;V¥%g&mpropyl-I - car banoyl, an aptaner having the
structure set forth'belowis provided: 9H -OC NV -S 3 Aptaner 3
20 W nPEG @0720 ki@@.nd’ﬂ%EG-g@thV\ﬂﬁﬂiQ thé perdeNGinibQRR BSshap kiyimloeyic  Apt amer =
e Ant Ut OFPE Ry Bk e T Syl A T PG and 1 U =

2' -flt on1nuem@gﬁﬁﬂé@OD@h@ﬂﬂﬁﬂéﬁﬂnWRCEE(Smm@DMMeDeot|des and al

other nucleotides are 2'-Of-1 and 3T indicates on inverted deoxy

t hyni di oe. 183801 TH sBAiI't? EBJen RIS hibdoassReY St tie i nveni on
the |inker ipssane @hkiyln, dyhdadkotitus monkey art seaud [graenbiodsrent 8o chhe al kyl

l'i nker Conprl'llktuﬁ%ﬂg ntd(?'b!ﬁ. sumlﬁenmgﬁlg'gnle‘}{ﬁCCEgueg IEOI Tg%”'o'l' ﬂ cor LE]&].EE%{ r eld

enbodi nent s e alk rco onsecuti ve

groups. In 'bla’r“EQ“c’U'I“aWI' yb”}?tﬂéliaktﬂ“?@é’éﬂ’é’ﬁbéfdflméhftf AREHES.ap eyl apagpcer
conpri ses 3 ¢ ArROEIVANSQIMED MRunfel whidh doghRUPR.CS[(RQQLd cdnbaig parti cul ar
enbodi ment en aptanmer, ARCI S7 (SP.Q ID NGO 5). having the srrucntrf,
scr forth bdbow i sFipn'mﬂiideegiaph depicting the ICsp value for inhibition of radiolabeled

ARCLE6 (SEQ 1D NO: 4) (vertical axis) as a funciion of concenwation of unlabeled
competitor ARCH905 (SEQ [T NO 67) ar ARCG72 (SEQ LD NO 63) (horizontal axis), ina

competition binding assay.

[00RD] Figure 61 is a graph depicting the [Csp vatue for inhibition of radiolabeled
ARCIS0 (SEQ 1D NQ: 4) (vertical axis) as a function of concentration of unlabeled
conmpetitor ARCL905 (SEQ 1D NO 67) (horizontal axis) at 37°C and 23°C m a competition
binding assay.

[0081] Figure 62 is a graph depicting standard curves for human C3a (hC3a) and
cynomolgus monkey Ca (hC3a eq).

[0082] Figure 63 is a table summarizing the [Csp, IC9 and 1Cue values for mhibiton of
5 activaton in human and cynomolgus monkey serum by ARC1903 (SEQ IDNO 67), as
measnred in a zymosan-induced complement activation assay.

[0083] Figure 64 1s u graph depiciting the percent inhibition ol C3a generation as a
function of ARCL205 (SEQ 1D NO 67) concentration in human and cynomolgus monkey

sera as measured in a zymosan-induced complenient activaiion assay.

{0084) Figure 63 is a graph depicting the effect of ARCI1905 (SEQ 1D NG 67) on Cla
generation in human or cynomo!gus monkey serum, as measured in a zymosan-induced

complement activation assay.
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13 WO 2liilo/l MBNffi3 PCT/U SNIOA n 15215 0 is 20 kDa rPEG NH GO
OHO OOCCHCHdIi;,--C1J P. O5" Aptaner 3 20 kDa nPEG NH C-O
where Aptaner |' CnaLCI CA ' CTGrUJI UCCI Ul * Cni AnGnC. i | CA ' CNmCni A, md UCCE ~
Ini OMANGE L1131 U AFCFClUra@ ' G nG 3T(SI2'Q ED Nt 0: 4) wherei n IC and N
(laoro nucl eotides, and nG and mA-2'-Q bl e nucl eot| des and u( he:
nucl eel i ucsV@FUP Y and where Y | F indical es an i nWdfS&t ('/'H'ézdav

[l rvm diuc. 100921 I n another enbodi nent anapt am:r, ARC1905

(SEQ DNO 67) , havi ngt he structure set forth belowis provided: 0 0 20
kCa MiPEG O~ 0 OH - P 0-5 Aptanmer 3' 20 kDa nmPEG 0-1 where A pin

mgr =

v'fOTGCICQOTGTGUICU CnvAnGm( Jf CA Ct UnCmAnC_"i | . JICRIInCIrrAlllO

“FIU AIC i ClP%hE GHo58T (a1 e hayeyHendln 1CC SHEES (U = 2- 1 nor o
nucl eot i des, L\and)oaﬁhandn mAumplaan%aumsw@m Ndey i lmndn aklm KDctnhEI’
nucleolriles are? - s and inverted deoxy |hvm

& ; l i ! Y
i di nc. 01119\% mls as :nc%q%l] rhm 111183151 googt) nm% Pl(q complcm ' ‘on provi des

phITT maceul . i QQLFICOWQ§IGH Qin’$lp Jhﬂnc@nﬂ‘?m p@xl&&#?ﬂl%ﬂt)ﬁ&ha aml@b@mm%\ﬂ i cal
conpnsirion conprising a therapeutl cally effective anpunt of A RC P37

(SEQ I D NO "5)"tons! FRE" 805/ SEQ T'h NG 67)*8F" 4 A8 ”r’ fHErR8Y s
provi ded. | ahengphacinmecut bicals CQAPYSHitbiDM aofbitzh@p hnde pitdooplehay
conprise a pharnutceutically acceptable carrier or diluent. In this
aspect, the invention provides a pharmaceutical conposition
conprising a therapeutically effective ampunt of an aptamer that
inhibits C5 coniplentent protél{*&y YaVage it'Yi vu or a salt thereof
and a pharnaceutically acceptable carrier or diluent. In this aspect
of the iit efM"ilon T&arAREINSTior BEG!S DARE!s BY mgpodaARCI9OSMT13Q | D NO
0) phar maceuqmmhmﬁmm@@.b,{]u.ocaral §o@hlc &R rdalibd UR@sd. NedH: TRALInPE @vention or

anmel i oration of disease ur vivo rqvi“de%é\@l ol t\j&::ﬁ aspect of

the inventi o’ HECFE7 Y S Y ﬁ@m%f“&‘““ﬁ nggwggbl bYNO 67) for

t he use in theipnepardtd omnigRapo)itdr htratedtrcohldingowposiREGA are

provided. 14 apltanmer/PEG conjugate comprises substantially the same binding affinity for C5
complement protein as an aptamer consisting of the scquence according to SEQ 1D NQO: 4
but lacking the PEG moiely. Substantially the same binding affinity as used herein means
no more than about a 2 10 ten [old difference, preferably no more than a 2 10 Fve fold
difference in dissociation constants as measured by dot blot analysis. In some embodiments
the dissocialion constanis are measured by competition dot blot analysis as described in
Example [A below. [n some embodiments, the polyethylene glycol moiety comprises a
moleeular weight ureater than 10 KDA, particularly & molecular weight of 20 kDA, more
partictlary 30 kDa and more pariculary 40 kDa. In some embodiments, the PEG moiely is
conjugated to the 3° end of ARCI86 (SEQ 1D NO:4). In some embodiments the
aplamer/PEG conjugate comprises a half life, preferably the terminal half life in a two
compartment madel as determined by the method described in Example SE below, of at
least 15 hours, preferably al least 24 hours, more preferably at least 48 hours in primate. In
some embodiments the aptamer/PEG conjupate comprises a half lite, preferably the
terminal half Iife in a two comparmient model, of at least 10, preferably at least 13 hours in
ral. In some embodiments, the PEG conjugated to the 57 end of ARCISG6 (SEQ 1D NO: 4)
is a 40 kIDa PEG. In particular embodiments the 40 kDa PEG is a branched PEG. In some
embodiments the branched 40 kDa PEG is 1,3-bis(mPEG-[20 kDa]}-propyl-2-(4°-
butamide). In other embodiments the branched 40 kDa PEG is 2,3-bis(mPEG-[20 kDa])-
propyl-I-carbamoyl.
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WD 21114018888 8 PC170%$2006 /11115 2 15 100941 In anot her aspect of
fhe invention, nethods orhreannent® atc provided In one enbodi nent.
the nethod of the invention conprises nearing, preventing or arras
oraling a disease nediated by 05 conpl enent protein, and/or W
derivati vesoGuicassadsd C5b-9, the nethod net tiding achm:missésersrug a
phar maceuti cal conposition conprising ARCSi (S 1Q | D NO 5) or
ARC1905 (SEQ ID NGO 67) or a salt lhereol to a vertebrate. In sone
enbodi nents, the nmethod conprises adm nistering the pharnaceutica
conposition of the invention to a mammal I n sonic enbodi nents, the
mammal 1s a human. 100} 151 In sone enbodi nents, the C5 conpl enent
protein, CSaooasnd/ uh eBsamRelis ah@eline Elinﬁ:ﬁiﬁ&@k]bc()ﬂﬁ&smears@d’Ft;S_'°(BlGM!])e

| Sehem of repert Car o Uy e ST B O SHARARS I SESE4E° (1 nf ect ous
di sease, septlcenla shock acgit e/ hyporucul e hansplant rejection);

chronic inflanunatoryo@ﬁd#g@ﬂ@1 1e- nedi at ed di seases (allergy,
astlinin, rheumatoid arthritis,jand gihei.c mheuﬁmL@hgghgaﬁ di seases,
mul tiple sclerosis appAthes-petrsplogi cal di seases, psoriasis and

ot her dernmatol ogi cal di seases, nryasthenfa gravis. system c |upus
erylhl (SLIE), sukacute/chronic Iranspla it rejection,

glontem onepltritis and other renal cliscases). In sonme entbodin
cuts, the CS conpl edeassaprot ei n, C5a and/or C51>_ 9 medi at ed diseases

to he treated IHEMMIE conpl enent activation associated wt di alysis
or C|rcunstances1{%?ﬁﬁ%;6m$T§£ﬁfT*“ 5§9€H“ﬁ$é%”QHHWHPGFﬁPBBBHL
synthetic tubing and/'or F¢ ial. In sone enbodinments, the C5
conpl enent protein, CB&idh 8= THprgucliouis. alatd 4 Bha3 N Ut r eat ed
is selected fron1the“&WbUB”EHﬁ?FEVﬁhB”dW’ﬁyﬁﬁﬁfﬂi&FWMHTUrV”?@Fatlng to
C. ASC surg ocardial injury relating.t oon_angi opl asiy and
ryocar di al Ty er R gedo P b eh DT s BB A

conpl enment QMQUGHHWMhJ$lM&ﬂmCBhwﬁngdmahedﬂhdm$ﬂbﬂemuh@ube treated is
sel ected fromthe group consisting OR nyocardial injury relating to
CABG surgery, nyocardial injury reﬂhknng to bal | oon angi opl asty,
nyocardial injury relating to reSTenssi$MP¥hPl ement protein nedi at ed
conplications relatif % gP §@] surgery, conplenent protein nediated
conplications rel ati A& pETrEIt aneous coronary intervention,
paroxysonal nocturnal henpgl obinuria, acute transplant rejection,
hyper acut e transplant rejection, subacute Transplant rejection, and
chroni c transpl ant ei&ctk@n. In sonic enbodi nents the CS conpl enent
promin Coa and/ggaffab-9- nediated disease to be treated is

conpl i cati ons r efcationgsites ABGREON ety ICEnamGaashauluacnenolealii nrent ,
t he di sease to b&CKYedHERd T SE@O¥ardi al injury relating to CABO
surgery 100961 |mesonEnmenodnmettdeotid-ad fethosh of .dMi@udiBrentd an

i ncl udes adm ni stterduaigtidehee 2'PHam 3aeeiatds eahveeorpPoshinidon. conpri si ng ARC
S7 (SEQ 03 NO 5) or ARNI905 (SEQ ID 15 WD 2006/ MN RSHN

PC 1N52nn6/ n to achi eve hner asnm c enhut i on
That s abodlBEl ¢ oS R LR o o B0 B GbER S0k T8 el emont
protein. |nlspmauenddddiment s ;nlt'}henl@rmmnmwpn&,ainsccutwe CH» groups. In

preterred embodiments, the alkyl linker comprises 2 w0 12 consecutive CHa groups. In
particularly preferred embodiments the alkyl linker comprises 3 to 6 consecutive CHy
groups.

[0091] In a particular embodiment an aptamer, ARC187 (SEQ ID NQ: 5), having the

structure ser forth below is provided:



AMS7 (SEQI1.1) NGO 5) or ARC 1905 (SEQ 1) NO 67) aprarer
conpositions are admnistered to achieve an apraner plasm
concontottioo that is about .75 to about 5 tinmes, 75 to about 3
rimes, and 1,5 to about 2 tinmes that of the enclore.nous CS
contplenton; n while in other enbodinents th Y .
conp05|t|oﬁozmﬁgﬁﬁ?ﬁnlsteted to achieve. a concentrgfﬁg%ﬂggﬁ?balent to
that of the endogenous contplentcnt protein. In sonic enbodinents,

t he Pharmaceutical conposition of the invention conprising ARC 137
(SGQ 1D NO 5) or ALLC1905 (SEQ ID 140 - 67) is admnistered to

achi eve an apraner plasma concenuation of about 5 pM about 4 pM
about 3 pM; about 2 :M, about 1.5 p.M about I pMor of about 500
uM 100971 Any conbi nation of route, duration, and rate of

adm ni stration may he u8ed that is sutricienL In achieve [ho aptanter
pl asma conceft'PatiP6AsMof ¢ He i nventi@én. | n_sonic, gnl bodintents the
phar maceut i cal conpositQqéjr@cﬁﬁhﬁﬁuﬁspéFéa\fhnnvéHBU§hMm“&@ sone

ent hodi ment s 20 t{thePphaftiracedt i cal conposition is ‘dlm nistered as a
bolts and/or via Continuous infusion. 100931 In particul ar

mbodi t fote el [ ti
embodi ment s of ¢ ?#{@%@m ,nl%\ﬁﬁfﬁﬂlanfe;mﬂ eBElL L 1,1L,leh'nmgc,m,9m?p ations

CABG  surgery, t " he hqvgntlon CO nﬁ Ises a(ﬂthkgsalng t he
n.a 1 I YOTO 1 o 1

phar ceutical CO \# t! B:th(h%LIsq[ “t( :%c w] \ mgfi es g1}?l1\ :ﬂ @g

adnlnlstratlon am“h aa YA T sone crntia enrs ‘about 4S

hours or odi ntents about 72 ul

enbodi meot o LA sr@vglﬁ@e S e S ERE R e

concent r at i osirvofircaliduth btiwe is ptdvides t he endogenous conplenent protein
concentration is achi eved bé adm nistration of an intravenous bol us
of about.75 to 1. 25 pref er b_y\gi\ghgun,P prig of apramer per kg of
the patient Bo reat/6d i advance “of S sismslahaucousl y with or after
i ntravenous in u5|5 ot | ower W& of uplanmer wherein ng does not

i ncl ude the ﬁ%fthEST"QTse conjugated PEG In sone enbodi nents the

| oner dose will Rhe.infused-at a rate selected fromthe range of 0.001

to 0.005 ntg/kg/ nthdrciaengitmendaesdielicditehddende mehaht m@fatihe
conjugated Pl G Ilwcraumpediid-cubmy et hodi ntent, the lower dose will be
infused at a rate of \@Q@Hk WQd QQ'J-?S ﬂLﬂFog(lJﬁgl/clm fhet mG mni |1$?<['l’l l(“)mehtecfuonclea

embodi nents of this aspeetucebidtne 2laveniiany iwhes tdth@ed deoxy

apt ant er/ conj ugatigmidoonpri ses a sufficiently long half life, he
apranmer pharnmaceutical conposition stay be admnistered once or tw ce
daily as an intravenous bolts dose. 16 VA O 2(I1tl6l11N098
PCl7U8211tk/ﬂm1m521h8mmm0Q&ahh&nWanmthMmaﬁpamﬁm&ﬁ<bM@mwnuenbkon

di agnostic met hads ovided. 10 , diagnosti c
met hod conpr.@%é”?&h‘b%”?ﬁ““tﬁ mAﬁ@‘ﬁ“é?“”éé ‘TpﬁﬂkﬁP @“““’ W cloos
(SEQ I D NO. B7}RGST FER '@O\ﬁ)pé)s‘i‘ PREN0S (FEPdRNEY G Bfor mhﬁw@ RO ERY-

conpl emenl pn@thalunwolrb,aC»M@r\nlamsrutghﬁmmﬁ ma@oehp L eedhReuthe presence
g;rbgglsﬁgﬁtesoz (r(].CO)Sl’lb%(,lHl% Flem IP his. dri)(,(.l ‘R'V%.‘i’ti][é)ﬁf“o :(3@5 d phcéilnf(,glﬁlr&é].{ n sone
part|cuIarIycmmwnwwwmamnmgaﬁdnnmh@“m@k@WQUW®n¢WMhmnmnIWh@hpmé§ent

i nvention complement protein cleavage i vive or a salt thereof and a pharmaceutically acceptable
carrier or diluent. In this aspect of the invention an ARC187 (SEQ ID NO: 3) or ARC1905
(SEQ 1D NG: 67) pharmaceutical composition for use in the treatment, prevention or
amelioration of disease i vive is provided. Also, in this aspect of the invention ARCI187
(SEQ ID NO: 3) or ARC1905 (SEQ 1D NO: 67) for the use in the preparation of a

pharmaceulical conposilion are provided.



provi des an ARC157 (SEQ ID NO 5) or ARC 1905 (SEQ ID NO 67)
conposition liar use as an In vitro or in vivo diagnostic. 110100] ha
anot her aspect of the invention, an aptamer conprising a nucl eotide
sequence selected fromrife group consisting of': ARC 130 (SJiEQ ID
NO 2) andwAR@:LE8%1 S9. ARC250, ARC 296-297. ARC38ar/B834innARGA11- 440,
ARCA57-4.59, ARCA7- . A RC522- 525, A RC532, ARC543-544, ARC550-554.
ARC657- 655, ARC672, AltCr706; ARC1537, ARC] 730, (SIsQID NCS: 6 ra
SEQ NO 66) is larovidccl. In another enbodi ment any one of ARC 330
(SEQ'ID NO 2) and ARC 188-189, ARC250, ARC296-297, ARC)]] -334,
ARCA11- 440, ARCA57-459, ARCA73, ARC522-525, AR0532. ARC543-544,
ARC550- 554 [01}&1@065]'11@)5\81, dSMW@gnvAR@?%lhoc@\mﬂe&&zhu 1A$@1?I&Dln c(nSEQ | D
NGS: 6 to SLQbodmwnl 91 }n Lhm[ochmvcanon cCom )P €S lr AT 1(,\’0[111[] or II]R)PUIHI’EBCEU'[I cal
conposi ti on 'S*provi ded t PECT, Ct‘e'-"i’ nEron provides a
phar maceut i cléke l%!@)?ﬁﬁ’@ﬁlbr E@Ppﬂnﬁdymp'nflpsviengua/Ot lheq*l@alp‘éw%l(bahﬂdyﬁﬁbéftﬁcect ive
anount of an, il @ﬂﬁ:ﬁntl mﬁtmslenrﬂ h.!hgnﬁwgﬁll(gﬂqu}lm@] {Uomplrl Eekl&l@bﬁ;ﬁ@age in
vivo or a salt ther @Eﬁéﬁ” rmaceut i cal %acce ta | e carrier or

di luent. (00%YOP1> % "écﬁ%chl Entodfimehiferech e "aptaREr "éYifori si ng a
nucl eot i de setjanee, thacgor dbmgists@dSEkd R tNEharhadksicprovivelechof tha a

t I sing. tid
e e STy AR S SOPIL LR Ml oot e scavence

and SEQ I D NGJys 64 nwonﬁﬁ%@n&@ m@@s sopRROV hdRA; chRnpO TR eMRedLMENt S,
where the aptaner rises. | eoti de sequence sel ected fromt he

group consi SEHG S “"SE‘% 'S BY 1 IR ”“6 iseASEHFPH IO HESO™ SHESSE Q ID NO 64
no SEQ | D N@ch@6e/repeiasiaptjamheniccahprnsg siscasa fisantd ddedsy, strhensame

bi ndi ng affi n(SCLyICLF(QIK)’ QI(,ﬁc%lenﬁn?egﬂonﬁloiqg ﬁébﬂﬂﬁ na?oﬂr Q%Q% “QCOI’ISI sting

of dhe sequence “accor ding t acki ng a PEG noi ety.
1001021 | n SHHECLHEBYF FBADS: ‘\ﬂﬁ@r‘é‘l“ﬁ”‘f"l‘ié“’aw arreriecomprredgicad nucl eoti de
sequence S&]l»ﬁ&tts&dulﬁlﬂ@ﬁktolﬂ@n@l’oOHlp]cﬁﬂlBﬁdnSMcl’k@b oforiSls@nd cNO:. 61, SEQ ID
NO. 62, and qlner conpri ses
a half file, tWo corrpartrrent
nodel as detselnlmlq#écdnmmnmEx'ammueonSEo belll@whnm‘@tloqhea@tﬂ<1551mp)rhe[oerabl y at
17 VA O 2111h8bdkhentsNnPET bk SALA DGIRANGR bRvor L8RS heBeNQUNS i Primate in

sonme enbo.lincu rs wherein the aptarner conprises a uueleotide
sequence sei'EBFEEF PRGN a’fté’é'i‘o“ ERETI ST H‘Q”’WSE“Q“I"B“N@”‘ 81" SEQ I D
NO  62. anCblmﬁElS@lSicdeé\i@uI/cﬁilnftu@h Sk e DLNOandG6 fordidnenagphlometoneonpri ses n
et L PrEELARkY L O o R, Rl Bl tgbh ik SQpAr t rnen!
nodel , of at”léa seven hours in
rat. [0010. ! Pfﬁﬂgbn'ed ‘é?ﬁbﬂiﬂBlﬁW§“sb*l‘gcﬁ wmwa@b@e@ L%&funs Fé-Hyasise b on,

wher ei n t he aptalin@fuy QIR amsm@,@m.k@@mlﬂacﬁﬁgu@nmm‘@h@ct ed Promto
%:E%ulpDcﬁanSI Essltgsllcﬂ%ﬁ; lnéomcglmhodlmuus Q}LOPIH m gamn (16‘}% "néﬁon g.Sb thi(l lch? ?g to
foll ows: 1-hNoeSs bCApt!rahmde@,fed fwm WeBIQIIIJrFOIhSlSU"@énﬂ)’@elsdI‘t‘ gy ickhkene | n
some  enbodi @RI S Jefy/%lowm .Uarm@nngal)mon KRty a8y L RLLIGYS
H7N-(CH,)~-a' Apta

relating to |cstu1051s complcmcnt plob.,m mediated complicabions relating to CABG

de tm?tologcmamscta neyaghen% avis, s)nslernf(. Irpu% uylpemdupus (S

surgery, complement protein mediated complications relating io percutancous coronary
inlervention, paroxysomal nocturnal hemoglobinuria, acuie ransplant cejection, hyperacule
fransplant cejection, subacute transplant rejection, and chronie transplant rejection. In some
embodiments the C5 complement protein CSa and/or C5b-9- mediated disease (o be treated
is complications relating to CABG surgery. In a particular embodiment, the disease (o be

trealed is myocardial imjury relating to CABG surgery

[0090] In some embodiments, the method of the invention includes administering the

phamaceutical composition comprising ARCEST (SEQ D NO: 5) or ARC1905 (SEQ 1D
13



n=2 to | S, preferably n= 2-12; nore preferably n= 3 10 6. nore
preferably n=6, and odterein Aptaner

remOr Lf cA GGG i rei Ul Onr\ nGF CGF CRI nl Gul i And Ut CI UG nAvucf ULL 11U
Arc:(~lUGdCnG3'f (SGQ IDNG 4) wherein CCand |iJ = 2' _flnoro

nucl eoti des and m-A = 2*-OVe nucl eotides angd ,@,L} alher
nucl eot i deé\’oam'"g' &%GE- and whore :3 1 indicates an |r'1vermt"<-:'-'d deoxy thy
niclinc The reselling amne-tnodi |ied aptarner may he conjugated to

a 1l 1--Gnoiety selected Promthe group consisting Chl 10 kDa PEG 20
kDa PEG 30 kDa PEG and 40kDa linear PEG In seine enbodinents, a
phannaccutical composition conprising a therapeutically effective

amount of an 8[)(] ?mc\lluggrmlrghgu A snﬁ‘ld‘;(]\H&l iy Réiil%% 15%?%%']](9%0&@&) g&ﬂqhquf rNOOm 6

t he group conS|s
to SEQ NO 6%, hqrataci e @rcdyppitinoim edie n gmafph@o]nsw'ﬂq iﬁg"‘dfw‘SEQ 11) NO

6t: SECS 1 D;\i\@\/@ﬂ Q) l@ﬁ‘d) SE(QAJR(“D)(NQ‘I b Itl(@ G%EQJJHQ LNQN)S]U@I@ M a salt

t hereof is prOV|de naceut i cal i nvention
my conpri s& R HHEH %B%L&‘”u”c'éf'l‘y"3%‘8@&5{‘8H‘|“é““d'é‘f“ﬁ “"0%” ‘° 8‘?‘1“\[ W 1n his
aspect or thésiontent o antil5prhamraoautthnaﬁ1heo:omgow'~t¢nnmfﬂ@nmuse in the
treatment, py gL\fﬁm:hll O oLy L%U&Ju%&l[’caﬁc 1?“1 é?faonﬂ%%ﬁaﬁﬁ?ﬂnmﬂte\’dd‘{@u,th”pr I sing
an nptaner onprises a nucleo de sequence sel ected front the
group consi stI“ﬁ@“ﬁ‘P“ cogEgeil [ NOP! e caifge SEQUIMEE NG PIBLC 0 "SEENO. 66,
particul arl ycReoment M@ peMpu GO BSH S mg;rm@ denhQ dolap NG A&,’Lmﬁg@gl D NG

anot her emoll ar o SCHREHERTM: Nor e MR SrEY SR BT RRSTor at i ng a

di sease nedi aftne?dmbyn USbhgohpMerrent wyk d‘mellsnu\i sthpn @-)vivldéadi,ﬂ 'OO'MQF‘POSI Ing

adm ni st eri ngyia, oAk FMGRUt i cal conposition conprising an aptaneror a
silt thereof, where the aptarner conprises a nucleolicle sequence

sel ected frorm!zhe QO tipn @A NS o8 ol Guafion, SEQld dDaMusledSlﬂfda)h)S vded at WO
2166108g. S N. P X 16{,205215 | » Na 66,

ar i cubar | yrriact e ol e sk R R S T R b e D o
62, and SEQ $0PuNmcnigihe PW”S*EQ“PD?(WS“ES’B 'Stﬂéblﬂ‘alswéﬁ tebreergy I wmsonme

enbodi Ment's afsdMicss AzPeLhaetict REnjaMENE dudihisiddags MRt ashconpri ses

admi ni steri ng ;hg g[har maceuti cal conposition of the invention to a
mamal , pref ePabi’y 'A"Wilman. 1001051 I n some enbodi nents, the CS

conpl errent pf()@&‘ﬁl n’ln %ﬁcu@\nqél}a[hm%pﬂ%um6%&@(9@1 lll]§/§la|§%]1tj;l: lnbe treated is
acute i schem c di seases ocard infarction, oke

i schem c/ r ep&tlisfion %Wﬁ(*d%)\ﬂw a*b%?tyei"i'%f”l dEeBiip ”é;ﬁ“séé%éo {1 # ecti ous
di sease, Septlllﬁ,e,mhann,lh&mmk;nvaﬁabld@mﬂpﬂ’b)épﬁlfna@bﬁ|ﬁg, e }ﬁﬂﬁlﬂ[@ﬂ(ﬁl I’ ej ection),
;2[ EPTIH_C Ir Rfeluﬁ% IJUS]H)I1£Q()IH(% ‘iLl{L.Ug m(m’ggnnup n-PlllHﬂlaﬁ%l‘lt lg Zr ggs

mul ti pi e scl erpdinsiiarduiof hers amewvrot @tgm'abmth')%éébsns psowriiasi s and
ot her der mat@l-Q@lecak ndi$eASOH inH@S!: hﬁznha.]gnmoaacmwsﬁ &bkt hBPUS
eryt hemat osus SLE) subacut e/ chronic |ran, SFﬁS'é%HLb?J ectjon,

gI omen onephf’“ Ué‘“ﬁ%f“‘d?ﬁecf’m'r) 8HCé1f "8&‘%5&@55“0“ administration of an

intravenous bolus of about .75 (o 1.23, preferably of about I mg of aptamer per kg of the

east %10‘!1‘3 (H'I ‘-(')g'l

paticnt to be weated in advance of, simultancously with or after intravenous infusion of a
lower dose of aplamer wherein mg does not include the weight of the conjugated PEG. In
some embodiments the lower dose will be infused at a rate selected from the range of 0.001
to 0.005 mg/kg/min wherein mg does not include the weight of the conjugared PEG. In a
particular embodiment, the lower dose will be infused at a rate of about 0.0013 mg/leg/min.
In sull other embodiments of this aspect of the invention, where the aplamer/conjugate
comprises a sufficiently long half hife, the aptamer pharmaceutical composition may be

administered once or twice daily as an intravenous bolus dose.

16



enbodi nents, the CS conpl enent protein, C5a and/or |:Sh-9 nedi ated

di seases to be treated include conpl enent activation associated with
dialysis or circnmermccs in which blood is passed over and/or through
synthetic robing and/or foreign material. In sone enbodinents, the C5
conpl ement wph&bk ik Coa and/ or C5b-9- nedi at ed di seas@tubaistikeat ed

is selected hamthe group consisting of nyocardial injury relating to
CA13G surgery, nyocardial injury relating to balloon tmaioplasty and
nyocardial injury relating to restenosis. In sone enbodi nents, CS
conpl ement protein, Coa and/or C549-nedi ated disorder to he treated
is selected fromthe group consisting o[: myocardial injury relating

to CA] 3G SWgary,in r%aﬁlalrs.ld;i:@h thk MGk, Higdhakit PGSR 1R Bkl iaN naRgi opl asty,

nmyocar di al est enosi s, e medi at ed
conpl i cat i oﬁ"gl’?% %ﬁ%lhhaaﬁt'%s“%ﬂﬁ&“{cgu}’ GEFG B ﬁng{“e{gﬁgﬁtqq ”%Ct?é?%
medi at ed comwiJWbaﬂE]@H§Dw@hammmgnmgnmsnammﬂeﬁﬂmmdsmbnﬁmmpkmaﬂ

i nterventi oy Rk Qv EHRAUTRbS, mmﬂ; iRk lt}&@ngln A\MH& oRes cblhEn t Fanspl ant
rejection, hyperacnte transpl ant tejection, Subacute transplant

rej ection, ARSVCHR SR tereah SEpamr e EMErt PORMPIERCI PRGNS BRHBAE ment s t he
C5 Corrp: eI'TEN&leBLIEth]ﬁ:uBuIQsn&ﬁﬂﬁﬁlﬁl &b ho@ pari@ditatedn div I&Q)&S@th@:nhﬁ treated
is complicatio

enbodi ment , HEY e:&ne’\\l{g‘iwqglf(oﬁln Eeqﬁll%%é¥wﬁ€%$&gg ompos |oi) on VK| At ng
to CABG sur g@rﬂy"H{f@@l@@ﬂ?dlmn%m enbodi nents, the net hod of (he

i nvention includes adm nistering the pharmaceutical conposition
conpri si ng &bt B e & H“"dlf Yot WEMLEHURHEE ¢ S ELLSHFF om t he
group consi s¢lécrg o 1heJHQ, EddsiNGg nl2Al@£hGBO$E£@ I YO:NOindG\ RO SSEQ NO. 66,

ticularly,f nS 1D NO O,
nd SE0 1D NG B B LRGP A E&Eb‘é’ﬁ%‘o PR an

apt amer pl as’%hf\ééﬁé’e’hﬁc%.‘ﬁvﬂ)h ARREY- ‘Pé f\IKQGNL 2UH1077: AIXIs ARCTSST,
Pg IbIVSZaueI n@<527zlo5(ls:_,@m@ut>>. (ﬁt,gm ABOULS is hroGadd. nlm._mma{oumu.meons
vbcnour rotein. . ofTE.... di nent s; )
phar maceut i éqg ggﬁéﬁﬁ&&%@hﬁ&'gl %%Eﬁgl‘gr"g&s%dﬁir%gﬁ‘gﬁéﬂa%%gQ’%Hi’ eve an
apt aner pl asyre4ClehoemMTAT-HONARDER. ARCSABBGT ARTB2 AR ALY, MRAISires. . 75
to about 3 Iskimgc.ands 1\]&'@6'77” ARBRIL A e A TRRCIARY %ﬂiﬁuﬂi‘@% gnedget ous G -

conpl enent protein W in other cntbodintents t apt anmer conposition
i s achni ni st™éF 88 frgsedt A eieaien of g pieemrepbie! W]!’éﬁ‘tﬂ”vsaﬂ“ér'ﬁ“’ ipdit hat of

t he endogenaksc:ampleaniptovipésQtptiracelidal S@Mjosi @bassHR ﬁtlﬁmpcﬁlhﬁl]v

pharmaceuticgl . tion of ft. admi ni s to achi eve
an apt amer p Lat,g}{ﬁrmrrplgo!‘aHt;lPtg{uil816}155?1)1(3g\ébonfplegacuttpmmn ubud\;%b mdu Ma about 3

LuM ahout 2alphesplughobtrmdceBicNly agebisabte chrigipddibentof  about 500 mvl

1001071 Any conbination of nmute, duration, and rate of admi nistration
may be used WHE Traryliepr TR G AR H B AP s HEF RS Ss nl a
concentr at i eas:dof; «d I8 IDMNE Nt pedvided. h S@AGL lare beithare at Sahleomprising

phar maceut | 6300 BASLLLAN. S, RRDULIISLRE o0 sLots guanousl o b Some

cut bodi nt ent rmaceuti ca osition | m ni st as a
bol us andl orﬁz\i'i“éSL%W@ A SUEG RN POk prodidg. 108 e ppbogiatents. alibra e
enbodi ment s ,@fimdi t&ALRY nudoGMGRIubHEse REEHN 1 BOBbIpQREALHRD [ SEQ 1D

NO: 61, SEQ ID NO: 62, and SEQ 1D NO: 64 to SEQ 1D NO: 66, the aptamer comprises
substantially the same binding atfinity for C5 complement profein as an aptamer consisting

of the sequence according io SEQ 1D NO: 4 but lacking 4 PEG moiety.

[00102)  [n some embodiments wherein the aptamer comprises a nacleolide sequence
selected from the group consisting of SEQ 1D NO: 61, SEQ ID NQ: 62, and SEQ 1D NO:
64 to SEQ 1D NO: 66, the aptamer comprises a half life, preferably the terminal half life in

a two compartment mode! as deternmined in Example 5E below, of at least 13, preferably at
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conplications related to CAl 3G surgery, particularly nryocardi al
injury related to CA 13G surgery, the nmethod of the invention
conprises adm nistering the pharnmaceutical conposition prior to
surgery and continuing admnistration at |least. 24 hour's; in sone

ent bodi ntents about 43 hours or in sonic enbodlnent§ qﬁognw]% hours

In a parti ¢ &*&Hbodi ment of this aspect of the invention

desired aptaner pLnsma concentration, e.g. too tines the endogenous
conpl enent protein concentration i'n sone enbodinents, is achieved by
adm nistration of ,in intravenous bolus to the patient to be reared in
advance of. simult’ aneously with, or after intravenous infusion or n
| ower cl ose of aﬂ In still other entbﬁdlntents of this aspect
of the invonfi*bif, “‘\}wH‘é’H'”é“tPné"“éﬁ”t SPHEAE SR UYRE ¥ EEhEPEEE" a suf
ticicndy | ongchallf sdyidhe; seithel leptiamen: phanmacEd IOa0: 60ipadh tiCoft. may he
adm ni st er ed’]ll(lQﬁ@?D Rb; &4 %@ﬁQ q@}\by&)a{ﬁo 'ﬁjnm'c r&)lﬁ\@l%@ﬁﬂ\‘dﬁIlmc?efggﬁ)ethe 10111091
I n anot her aspect or To invéntion diagnostic methods are provided. In
une enbodi nPEH! FHUP AGHOSEPETREITIEG CEB P duks %Br&’t%%%bi"n"g"*ﬂ
conposi ti on gsuspeat gdwof conprising, C5 conplenent protein or a
variant thereof wth an aptanmer conprising a nucleotide sequence

sel ect ed hamifHe| gitoupe eomsirsti pighiorsp@EQ!NE DvNGen, 2hand 1I8BOND NO 6 to
SEQ NO 66. p@aﬁﬁahé‘ok” WJeMm@@( ﬂenl%h@lcc%QMP] &Q’%E&tﬂ'\ 8Ghe Qf%l%ﬁ@\k{pdl\lo 61,
SEQ [ D NG nd SEQ U.) NO . d detecting the
presence or %ﬁ%%ﬁﬁ%(ofm¢5r UDQNﬁ”?Hﬁi@&U 8@§“V@W“iIT%TUﬁ(“VHm15215

conpl ernenr prgtRido@ivsathrart anpatder eofed N seik.erbadi-"eaLe the
conpl enent protein or variant is vertebrqgﬁ waerg: gmepgy mammal i an,

and nore par tTedihars Ve hikrehan dge gt estebieys: T nvent POrovi dbseian

apt aner conpesi i 0 pcRAVKRG2aN RRIHAEEL G §, Sior&gal@cd’bll&m—eoirkldﬂiuun
sequence sel ected fromthe group consisting of: SLQIII NGO 2 and SEQ
IDNO 6 to gﬁ@"“NO 66 for use as an in vitro or or t~rno diagnostic.

in the present i RMRMICORMGRHENBRURTRIGHGRITOLGSARGURRRGH SR
sequence sel ect edidworidhe-grouwpneonsi sting of . SEQ ID NO 2 and SEQ

TONQ 6 to oRQ;, ,aWQTDEE l%l'l L coHl@ Rh AL ALK AR %u% &%ﬂ&@‘%ﬁﬁ\{“ cal

conposition is provi | n anot her aspect the 1 nvention,
an aptaner cORPISTOHYS &< P We@rPHé‘ée‘Béﬁeem‘%%%ﬁﬂﬁmeMﬁW%d@ﬁtlcaI to
any one of tnanseqmenees.n&e.lpefﬁz.em faar@mutdkw l@nmﬂpu&@n&le&m fgn 8¢ SEQ 1D

NGS: 75 to Q1s||nu oi 1 1() ﬁ ) PI’%nq} I\?EQI LlJl_QO BlCﬁ (n']l ék q8u\||§ ﬁl’ OVI ded.

In some errb‘o'au‘“’0 s Ag” a uénce t hat
i's SO%)identwoakmUGHWhe uummquewmegmwwuohamy%mneU@ﬁvmov@equences

|S§)| ﬁgtsedsfsr ?m\& hle)f ol ﬁ%HRuQQﬂ%Jm%%rh ﬂﬁ:lé&&dc%ﬁ@nu Jdcu&mm?lﬁc élgu)%mlmq@nd SEQ

n
conpri sing a“nﬂé?eoW$de$§eHUeﬁcé”*Wé%”%?jéd@%(ﬂﬁﬂﬂ#dﬁﬂmf “dﬁy”h%e
oftlte sequeneesm&eheoﬂedonﬁNomntﬁﬂ)@r&mpzmmne&sﬁnmgoohm$@ledD NOS

75 tO S l rrsg%lip !606 10@9 ﬁgnglﬂlﬂ‘ )CC!.NQ]-[L&( JOST[tHQI OQ@I l'I%CI'Igd }{lgded l na

partl cul Odl nment npri si nucl eot | equence
that s 90%% FUBHEIRCHITHEEHS ‘Emi“éiue ”r“e‘gi‘ 6'hmejf 0 Sy it B P HEosEqUences
sel ect ed Fr opnatai€eutical composition for use in the treaiment, prevention or amelioration ol disease

i vive, comprising an aplamer which comprises a nucleatide scquence selected from the

group consisting of: SEQ IDNQ: 2 and SEQ ID NO: 6 to SEQ NO: 66, particularly from

the growp consisting of SEQ 1D NC: 61, SEQ 1D NO: 62, and SEQ [T NO: 64 to SEQ 1D

NO: 66 is provided.

[00104]  Inanother embodiment, a method of ireating, preventing or ameliorating a
disease mediated by C3 complement protein is provided, comprising administering a
pharmacestical composition comprising an apiamer or a salt thercof, where the aptamer

camprises a nucleotide sequence selected from the group consisting of: SEQ 11D NO: 2 and
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group consisting of SEQ TD NOS: 75 to S |1 and SEQII) NOS: 88 to 98 is
provided. In yet another enbodi neht’ an aptamer conprising a

nucl eoti de sequence of 40 cellrlguons nucl eotides identical to 40
conti guous nucl eotides included in any one of the sequences selected
from the gheupestisi sting of SEQ ID NOS: 75 to SI andi/GEQ«@B3:21N0S: BE
to 9S is provided. In another enbodi nent, an aptaner conpri sing

a. nucl eoti de. sequence of 30 contiguous nucleotides identical to 30
contiguous nucl eotides included in any one of the sequences sel ected
fromthe group consisting of SEQID NOCS: 75 to 8/, SEQID NGO 83 and
SEQID NOCS: 88 to 9S is provided In yet another enbodi naent, an

apt aner t hatebimds: o@peghtiaabJMMh0>ﬁﬁum@gpb&m&nhmpﬂeEQMMNooﬂprising a
nucl eoti de e ,of S | eot i de ntical to 10

cont i guous Eﬁ@ﬁgg |de§d%P%I g &“ﬁ é%wpﬁﬁe?o?]fﬁam'%q"EwEES sel ect ed
fromthe groupdosnspShi ng%b*ﬂSE@\tlDON@@ mefhed ctO@]l)SiwddSE@fd'@’ MO 83 and
SEQ I D phaﬁ&cmcﬁ@on&p%mm QY ind&Cknid o 2mth&h %Uf@@l_\,eﬂhf%dd ment ap
aptamer conprising a nucleotide sequence according to any one of flit
ngcl eoti de $mquenae&n&ehaﬁmﬁﬂmﬁmankbh@ugmqu@mnQnmakmicmgomamMSEQ | D

NOS: 75 to iy 99, is
provi ded 21§%%%)§%5Q%%i g@&Nﬁﬁfntﬁftﬁgg%%ﬁghE%ﬁémm ﬁﬁil 11 In sone
embodi ment s jscliche/regytfesmengurpf achhindlaagpiar tiseofes tifetipriviernsd emidescr i bed

i mredi at el y sboVE /B YerdcHE L«hﬁflm@Qﬂgroh)sﬁucﬁmqm%mngl@l) ADeidhGat i on
sel ect ed bout the group. consi sting m cal substitution at a

sugar posi t MEHAeHIE ﬁ@ﬁﬂ&éﬁ %UBéWFEHF?%H“ﬁPSHMUBWdQ%ﬂéW@@bBS|t|on and
a chem cal suhsknmmmhamuaﬁsadb@eeumn@whmmnmaﬁnmhasumumkelc acid
sequence. 1. £ C D% LI ected from

t he gr oup Cgerz]??lg%)rl nnPch!cm?ﬁm%BE N sm%gl AHI c léJQSaE \glﬁql %lgﬁiﬂ coticle: 3
cappi ng; comﬁﬂ@&ﬁﬁ@ﬁﬁﬁﬁﬁﬁthqﬁCﬁU%@@uWﬁmmMEMUhPmﬂ“ﬁbhhﬁﬁﬂﬁh@@@ﬁlc
conmpound: cemmg@tﬂq aR (taqoapllam@lo&ls\t.h I(Ga SRIFPOIHI cdaind «Rdistd e at l on of

t he phosphat e one, 1001121 In 1r§hP%{§d enbodlnents q

buc
aspect ol t h&*'HV¥ E“E‘? %H‘PI“P’E'&"%ﬁUi‘)H@FO“WB §"° SR TURETT B ‘bf“i&‘
conpl ement phot iepnascdpveaandgr ihagh syhierieobing dnd/opiarctz, oulearl| Yy omef er r ed

embodi ment s mmw?lﬁmﬁtpt %rbo’ﬂpgl]&)& |§r§luﬁ‘(f13 Uﬂ@/H 8. ‘JDlm%l&lQiﬁpllq WBE‘& Rl Ot ein
or a variant thereof erab In vivo, nore preferably in vivo in

humans. | n oyiee ‘éeﬁﬁ@&‘lr\“r%h'i’ “‘ﬁ‘F'SLt”HP%”Ué?éb‘é@f”ﬂb? relatingdo CAVRMEEBSGN, the
function nDdUl)@fd&dl,ﬂjUQh@!fﬂ&fﬁ&hJlyooln hdpiatiedy nJ@'yc afdn@inapt @B b S C5

COITp| ement pJ L%Eo%q n somc em ma,n} éldmnuacmenpnm 0, 53 Em%; bq;e&mef‘sdm(?efd anrrther
aspect, the’invention es’ d ph 'cal »

conpri sing dm@hémap@uﬁwbaﬁkyméﬁﬁe@UMmmcaﬁ®Mproﬁanmapmanﬁphm@at bl ocks

CS conpl emeiiz; sy Qg%mlmmﬁ%mnn SHallQnQF i@h@ftlntyosdh@ruﬁmi and a
pharntaceutlcafl% acceptable carrier or %uen 141 I n sane

enbodi nent s 4% a‘isﬁ‘é‘lfﬁd‘ﬂ“ﬁl P“"bHHLfiBE‘Fcl]?‘%'ﬁO‘EEJHﬁPP“s’ gjrede CABG
t herapeut i cabibdyy. efif @etehiper@nduinted ofmBitniaptranag weonpircais bgoanucl eot i de

0, 0,
sequence 80 @lu\cqldmt b t(n:f?\!tysx;ﬁl]df nle{n%i!%gt?c!b%h] uria /& ltgﬁpltsl!l%%elcg l%n%y&lrl(&llneo'[ i de
sequence selected fF

trangplant rejeclion, Subdulie tr. msp].ml rejection, and chronie transplant rejechion,  In

some embadiments the C5 complement prorein C5u and/or C3b-9- mediared disease 1o be
treated is complications relaung o CABG surgery. Ina particular embodimeni, the disease

to be treated is myocardial injury relating to CABG surpery.

[00106]  [n some embodiments, the method of the mvention includes administcring the

pharmaceutical composition comprising an apiamer having a nucleotide sequence selected

from the group consisling af: SEQ ID NO: 2 'ﬂl-](l SEQ [D NO: 6 fo SEQ NO: 66,

particularly from the proup consisting of SEQ I NO: 61, SEQ 1D NO: 62, and SEQ [D

NO: 64 10 SEQ D NO: 66, to a patient 1o achieve an aptamer plasma concentration thal is
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consisting of SLQ IJI NOT 75 Le 81, SEQ ID NO 83 and SEQ ID NOS: SS
to 9S or a salt thereof is provided. In sone entbodi ntenes, a
ph~unnst ceutical conposition conprising a therapeutically efieuive
antotmt of an aptaner conprising a nucleotide sequence 80% identi cal
to, preferably 90%identical to the unique region ofa nucleotide
sequence sselogetatissst om t he group consi sing of SLQ | BERER"M#Es s1,
SEQID NGO 83 and SEQID NOS: SR to 98 or a salt thereof' is

provi ded. In other enbodinents, a pharnaceutical conposition
conprising a therapetrtically effective amount of an aptanmer having
40, 30 or 10 contiguous nucleotides identical to 40, 30 run

nucl eot i des, respectlvely, to it nucleotide sequence selected from
the group coteistP A o ISECH o BhNOLeTs: ¢ rospleP P NO"3 and SEQ
11 NCS: 88mMﬁm&5n49mpmekdad aplhe: phatameetd diealsieanpasitd.on of the
Idln?/ﬁg'lt’]![ on m{)ﬁﬁmcn@ﬁqnm urinc en]UHi“h[]m 1ﬁ?;gh!['/qOanytltsgmwoLaQ\l lrg&?@%é&e\]ﬂm or

PC171 | 82u06/ nNO&2NE! 2 1 pharradduridadioséiposiiticonden phisvi ded for use in

the treat rrenémhoa}rn@,welm IO mBERLh QR HiQRed BhctdhSLAS& Mot &lemer e
t he pharutaceutlca np05|t|on conpri ses an aptaner having

nucl eoti de s@dﬁéﬁgécg@ﬁﬁé?éﬂ“W?Bﬁﬂ“‘ﬁ%'@ﬁﬁﬁﬁmE%H§W§t¢h@mHF“8Ed 4) NOS:
3 to 4, SEQ J:olapnN@Sofiﬁﬁlulteﬁtl(ﬁhdnn%@bdﬁ D aN@ve BHpamer BEQ dindeniNGEi 0f88 t 0 98

ora At there RSN o] e ARt ansr  hav) i
seqguence selgg?g mﬁf%h?'ﬂz g?%ﬁ wcgn§|5|r§gm2fL§E%> Lh&%ﬁlgpto A SEQ
11) NOs: 75 tgng |, SEQ 10 NO 83 and SE Q[1) NCs: 88 to 98 for use
in the preparatlon or harnaceqtlcal conp rfﬁsmlon IS rOV|$F In
this aspect, "'Hé! i AVET %ﬂ“mﬁFBVFdégmé PR 8@UWFEBT”E HpBET Pton
conpri sing aistiteriapeutticalit ypuefct @eth vecdunount’ tofnvalibe. inptamer t hat
inhibits CS Cgmllm%q?ﬂ& plﬂFnPE ah%ln L%VH%QE !hnlllqlktgﬁ)nllg(\ml%téalfl]gaorﬂher eof and
a pharnaceutlca y accep abl'e carrier or (1T uent I's aspect of
the 1001151 §HPogigwes: éﬁﬁib@ilﬁé‘ﬁ'ﬁéC‘J“Elh%“%*f@@%fcmh‘t"oﬂﬂm‘t(‘é}‘ 2 C9o and/ or
C5b- 9- nedi at eflindisSEas®. to be treated is acute ischem c di seases
(nmyocardial infarction, stroke, ischem c/reperfusion injury); acute
i nt| anmat or ylvdl8easesar(dvirf ediliown svdms@asenwg@mhh@enm@mmﬂ@mock
acut e/ hyper a&H{pﬁLﬂ &éﬂw&!@‘(ﬂ@f\é@hﬁé‘eh [Qﬂ)culmmﬁ)%@ltL(!:Idllnﬁj Qﬂ[[@h%%(@”d/ or
i nunune- nedi ated di seases (alle , .ast hnsg; rheuni at oi r | arthritis,
and ot her I|éUFHhmfBQP%b{@aP““ﬁ?§@Q§é§“”ﬁﬂﬁﬁiﬁﬂé‘@%WéWﬁ%?b and oi | ier
neurolog|caludmseas@smup&Qﬁwa&MsmandLmmh&mnmmhemﬂanmbmgmuahcd|seases
gg:g[}?g} 2h?8| mdlmcntmbomelmutma oll'IRLé%mfm.nMJuchmgﬁ Boulll%r I(ortluewpl% 1pnm.uln and ot her
r enal d|seasegyﬂmmmgbweaweﬂbeMWEmwslmvhem¢53wwnﬁhenempmpwomswn C5a
and/ or C5b- 9. Re.a% el SRASHS bt b@mmtcs,%@,tu«a@hn inGhederRemps egent
activation associated Wth dialysis or circunstances in §Q|ch bl ood
1 Ic

i s passed ovEPEHAY B HPOUGhTEDREHEET P WA K& SR WY B 6T B gH 8t eri al .
In sonme enbodimentdy vilhe «@5 oo rphemgntor pfobedr dos€sapamdl orstiCANs

medi at ed d'SﬁﬁﬁﬁméﬂsﬁﬁniEﬁ@uﬁ%LMéMQIlﬁ&éﬁgnﬁﬁﬂbuhﬁLﬂhQHBmgpﬂs'St'ng
of nyocardial injury relating to CAl 30 surgery, nyocardial injury

relating to b%FWB@HméH@V6&“5%%9”&dﬁ“ﬁy665?dP&P“iﬂPUWVCW@Pﬁﬂfhb to
once or twice datly as an inteavenous bolus dose.
[(00109]  In another aspect of the invention diagnostic methods are provided. In one
embodiment, the diagnostic method comprises contacting a composition suspected of
comprising C5 complement protein ov a variant thercof with an aptamer comprising a
mucleotide sequence selected from the group consisting of: SEQ 1D NO: 2 and SEQ 1D NO:
6 10 SEQ NO 66, particularly from the group consisting of SEQ 1D NO: 61, SEQ (D NO:
62, and SEQ ) NCG: 64 to SEQ 1D NO: 66, and delecting the presence or absence of C5
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reslenosis. In sonic enbodi nents, C5 conpl enent protein, C5a and/or
Cob 9-nedi ated disorder to be treated is selected fromthe group
consisting of: myocardial injury relating to CAt3G surgery,

nyocardial injury relating to balloon angioplasty, nyocardial injury
rel ating taoneshemasi s, conpl enent protein nedi at edpepiRhiseatbisons
relating to CA 130 surgery, conplenent protein nediated conplications
relating to percutaneous coronary intervention, paroaysonm nocturnal
hcnogl obi nuria, acute transplant rejection, hyperucuie transplant.
rejection, subacute transplant rejection, and chronic nntsplant
rejection. In sone enbodinents the C5 conplenent protein C5a aal/or

C5b- 9- nedi alfbenthSeasortaQaie: (NSIF @fjsogg’m\(@(i%@g?{ha-&)}ﬁ%&&%LP@Lcm or

rit1S2006AMb215 s conp I|ct|ons relating E(E i ﬁ}é Ti

particul ar &8 Wé‘h‘t““e PHEVE ]’é‘é%{g‘%““t”b“lﬁ'é"o‘et‘i"éé’f ”%“"hﬁ eRFYYal | nj rn,
rel ating to iGABGh purigeryapub@QbdAkitibnhasioge predompntig » ntdreidret hod o
 he Inventi Qélmémi Hees AU o itcg.{sfs gk ngi@t\warmggﬁgug%z £QRER0S! fiun

corrprl sing an t anmer aV| ng nucl € sequenc ecte romthe
group consi @%qtn’)g‘mdﬁmspn@va iNGIS: digngsgc Jl““‘SE@elPlD“’F\I@@‘ apPpgt S |, SEQ

I Dt NG $i3 abBGpr mg’Qulc%)mdb'%ucn{aﬁcI%@cdgxgm tﬂti)c%lc?p p(ﬂltzttﬁl@t)t i@? ﬁ?got@vﬁid ant hat
apt aner a r a I'S abou 0 a I MeSs a
o the ehdodendisCes B Ed S ot B Phee g BB R ¢ he

phannaceul ' ipgaidecapt auner conpositions are adninistered to achieve an
api auner plasnma concentration that is about 75 to about 5 Lines. 75 to
about .) ti me&1Undn pnathet HreaRdihe MCIHPHESIPE RS COMPTistEE NeaBlSrIgtSe (1 5
conpl ement POk €14 iddhick & dnPRNAE seqRAROG 0BNE SN mmgo@pmrmm; of SEQ

cotnposltio I ncentrat.i uivalent to
that of ru q')éﬁ)éodé?]gts%trgéﬁgﬁocgnélwg §Y§t[\§s S%m% b'm“kqnln StglcTArun it the

phar maceut i cabodicorpogptingponofrisitgrenveimydniciienccadm 88% epedll itibe achi eve

an aptamer F&ln@ﬁﬂ@w &1%%@%@%1";1{8QL(Qinm@Q&HE [I§mQWQ;FOLI@‘QWQH;UHAOEGSMQ lgbOUt 3
pal . about AH or of about 00 nil.

1001. 171 Any\cggof‘l 1B ha‘f‘ SBR 'BFOFG%MS 'ﬂﬁ?%ﬂ JhARAEiBengtn aptamer
adm ni st r at iconpriFay a belcose Geqhid@te th: n&GS%fcfunmuedmtnytoo: dohisevecdshe:capt amer

pl asmna COﬂanF” %ng%m%slu% OFSIJ(ﬂﬁ%Hd 9’”[0 8,é§r O §3t HQ‘P&)@}{B@ \IShe

phar maceut i ca 1S adm ni St er £ ravend
enbodi nent s, 0 tfiepplidadnne eyt eadmbebrpo s et ‘Fos;waﬁ'm MIUS‘F%F“E@H@@“a bol us

and/ or via l@d@ﬁb‘)%\lﬁﬁlﬁdl|l(nf1éJL§1|1qQQL|Lglg1OLQJﬂme bih l.t«.li]cew%uﬂmﬂl cH rrgnt s of
treating, preventing a Joratin ications related to
CARD sur ger y°,O“béi“f‘f"gﬁf’{ﬁ@ﬁy\%@gﬁdﬁﬂ i ﬁ?@l”?/‘\'ggl et 1 YOEABC YSur gery,
t he met hod @ﬁmhdnenlmnmemt1n@m'utmnqamm$e§ludlmudt sti@nieng4d doetiguous

pharrnaceut i ﬁé}éolui&@m%'d AoQBnt@LduQEucFBE?tmx?HE:fr‘ﬁ%é’ mé}ﬂﬂonQQﬂEd S@HIICJR

adnl i ui st ion at toast , In so diments agout 4%
| ncurs min sﬁéih*émé'ﬁﬁd'cﬁWHE@S‘%%‘ESL@ZDW&& & ﬁh’“ﬁ “b@l“? NOE1 840 98 is

crmhodi nenr gfovidhd., $n aslp@emmdafmctuh& ,q;lnM@raM]Qiglmgx hlmedlmswqe&hccamo uner
pl asma concenfra enous conpl enent

1] uou nucleofides illenlidal to 8 on u u TL1C wuecs mc ot m an neo |
lig’ rq!iﬁ Ielll l tl al 9{ éa

protein concén
adm ni strat |serrqmt9fqaﬁlethtirtoewlemmuscdwhusoftS@Qtl_ﬁéJ%ah teﬁt qt@ ”béOt feated in

advance of, ,uq SEQ IDNOS: 88 10 98 is provided, In yer another embodiment, an aptamer that binds
specifically to C3 complement protein comprising a nucleoticde sequence of 10 contiguous
nucleotides identical to 10 contiguaus nucleotides included n any one of the sequences
seleeted from the group consisting of SEQ IDNOS: 75 ro 81, SEQ [D NO: §3 and SEQ 1D
NOS: 88 to 98 is provided. In a preferred embodiment un a-\pl;m'm' comprising a nucleofide
sequence according to any one of the t]l}ClCt\l‘i(]C'SCF[(IGL’lQC'S selected trom the group
consisting of: SEQ 1D NOS: 75 Ito $1. SEQ ID NO: 83 and SEQ 1D NOS: 88 10 98, is

provided.
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si nudt ancously with or after intravenous infusion ola |ower dose of
aptanmer. Instill When enbodinents of this aspect of Hi e invention,
where t he aptanmedoonj agate conprises a sufficiently lone half |it,

t he aptamer pharmaceutical conposition may be adninistered once or
tw ce dally 2“'gn‘{intravenous_bolus dose. oa WO 2110§}R§§ﬁ§kﬂH:CTI us
200611t 521 [ 87191 I n anot her enmbodi ment, a dlagnostlc et hod is
provi ded, the nethod conprising contacting a conposition suspected of
conprising C5 conplenment protein or a variant thereof w sh an apl aner
conprising a nucl eotide sequence selected fromthe group consisting
of -SEQ ID NOS: 75 to 81, SEQ LD NO 93 and SGQ fD NOS: 88 to 98 and
detectlng th sence or absence of C5 co rote

vari ant &é'f' %Pﬂgbﬁ”Mﬂmgﬁbq“ﬂW@Hﬁ%ﬁ%}f‘”ESEEW% ?ﬁm”debf%Wn or

vari ant is vemmebmamemmp@y®n®u¢amlywm@bmnhamﬂamwnamdwdﬁmn@ewmm

part icularl ycchymm ‘of a 91%1119“@@%5}11“0!1 E‘t‘é‘%ﬂk! ,%E‘imm QM!LQL%$I sfﬂ?\@m%]arm er

conposi tion havin- an aptmmer conprising a nucl eotide sequence

sel ected frofHPEMEe BEGED "OTETSEY HgstBrion SESF BysiROB 7508l SEQ HD
NG 83 a_nd Skachd2. Nﬁﬁ.m S5Dotlioe QA8 ﬂﬁdlﬂitSlQ)n&t&,clatﬂccl|[h)tn tNd i@ c@i’msduﬁl 0V| Va
ﬁluglggg'[s;[ :jg Sl:iligo(%;lhlza Ul 0| modnficg nnLH,JQUCP 3 nipI)lll? f:on;u(%f_a{%n ?om%Hh 11 utrgc)tdal wsgg uence
selected fr omnt”hemglg@upowwsd sclznmmgm@fﬂ ﬂ$E®hI1iDcd>&l®mnﬁiSmdamd1r 690 &

provi cad. Inm§9g§mquggbggnts an api amer conprising a nucl eotide
sequence consisting oia nucleotide sequence selected fromthe group
consi sting omSEG)IEhmmhuﬂmbmmandHGka&o@t@%kdﬁdmmhmm&QMBuaﬂbmdunents

or this aspeg Jbhessinyentitm IS , d LN a
di agnost i o rre%uhac?ldl Stf‘b comyj Tn ey ;1 Iﬁlégéé %Jldv% &Brlr?‘?{utlcg% A i lgf{ﬂ-l ON 100121
The details %j‘ﬁboé'ﬂ’é“‘?)#hcnﬁf“eﬂl e%tbﬁwlwehwsﬂ ef Ut“h)émlbﬁ\}"éﬁlﬂll oR vype teepl.f ort h

in the accom;ra.nmg Yo BN [Tt ,slm.m)nmbm QWumALtlh@hlg,hm@cnbﬁun'@ftth(?é:!;ﬁenaﬂd
materials sim|a ui va nt to t a&rlbed herei n can be used

in the practW&@“ﬁPmtgéfﬂﬁﬁ”HP Cﬁé'b?ﬂ% anmF BREFEH % preferred

net hods and mabencabstardranngsy descri bed. Ot her features, objects. and
advant ages of the invention will be apparent front the descrlptlon In
| | se speci fi WAtiPbn n sotpem iy e e ndtest trsecaths evien ieddes hahapiasustal unl ess

the context ehgadilof L@Ihmmag eamsqichamweaam Mﬁln&ﬁﬁdndﬁlfuhﬂ@ldtlQ(ECJﬁﬁ(rW se, all
techni cal and iCc tens. used ng as

¢ )ﬁ,mud |JBlcm (,l(,mabtic l6r11d0 ar A a.’ﬁt lgckslof:fnq ﬂﬁhaflh')cculm{lﬁ accej q}l Ch this

commonl y undér one i nag
i nvention b@h@ng@HMWH the arse ofconflct t he present SpeC|f|cat|on
will control. The SELEX1" Method [Ql)lZZl.A suitable nethod IN
gener ating al"Hpt afieime 8RN R EN P GEEEY CBHPT ISP 8y &t emat i C
Evol ution of mlui.;gamdm thrquoxpmmemtinaalpwEm rc,inmhmam nue(eorSEgudnd 8ot ")
gener al | y dﬁg)nlu. I?o nelemF %"l ﬁ 1 10 1 c? E 4, S l@r Oce?-sc e%i’rc?n ﬁ] ”gt hod for
Phe 1 n vl trocBuet a PRt 8 Gon T rulge T ) Bedbbl 11101 215
consisting 01: SEQ IDNOS: 75 te 81, SEQ [D NO: b'i and SEQ 1D NOS: 8S to 93 or a sali
thereol is provided. In some embodiments, a pharmaceulical composition comprising a
therapeutically effective amount of an aplamer comprising a nucleotide scquence §0%
identical to, preferably 90% identical to the unique region of a nucleotide sequence selected
{rom the group congisting of SEQ ID NQS: 75 {o 81, SEQ 1D NO: 83 and SEQ 1D NOS: 88
to 98 or a salt thereol is provided. Tn other embodiments, a pharmaceutical compaosition
comprising a therapeutically effective amount of an aptamer having 40, 30 or 10 contiguous
nuclcotides identical to 40, 30 or 10 nucleotides, respectively, to a nucleotide sequence
selected fram the group consisting of SEQ 1D NOS: 75 to §1, SEQ 1D NO: 83 and SEQ 1D
NOS: 88 to 95 is provided. The pharmaceutical composition of the invention may comprise

a pharmaceutically acceplable carrier or diluent. In this aspect of the invention a

22



nucl eic acid nolecules withirighlyfspcciric bindingro target nol ecul es
and is described in, eg., US. Ilatent applicauon Scr_ NO7076361% .
filed Jun. 11, 1990, now abandoned, U.S. Pat. No. 5475,096 entitled
Nucl eic Acid Ligands", and U.S. pal. No. 5,270,163 (see also WC

91/ 19813) entandckedss ' Nucl eic Acid |,igands". Each SEcDu®b&widentified
nucleic acid liesnd, i.e., each aptaner, is a specific ligand 9 1

gi ven target conpound or nolecule. The S I,LX "r process is based on
[lia unique ursirTht dial nucleic acids have sufficiemcapacity for
funning a variety of two- and Three-dirneusionnl structures and
sufficient chemcal versatility available within their nononers to an
as |igands ([ihﬁ:rnm(,culfc@lrcﬂhp‘(ﬁfh&hiE‘.bﬁwbHdmﬁIuFbgn lhp&iafn&)u mtghn(mmr Inwab lu)bnany
chemi cal COITJ.?CLS 'm. iy Vo, whcxethgqmmmc u!nwl c\{)Vmposzl 1p n hEr By g- any

si ze or conpositioh"ca Ve“as tar, ee iﬁﬁ iﬁ@i'@&LﬁX"b Telies as
a draping puwts'uqmp@mtaﬂqdyﬁdccnqdtﬁplartly @rlp tp@omhnmf S EOS £ rah 81D

ol i uol wel eotyGless GRMAYH tﬁbﬁk@) Vsﬁﬁ@l@ﬁb ﬁedo%@mwmlm@ol in iy aspect
oligonuclentitles can be nodifi Annuui i f ied
DNA/ RNA hybrP’d%"‘mqrﬁ““§8d€"‘é§?&?fﬁf%‘$““ ieﬁé‘efo‘b%‘} fhwwwr‘:iowgﬂtﬁc%@%@andom or
partially ranufoonol BOMUEDEOLIESSE q 1 1D: 183 @t semajtrpmsss b Prefopaoin
e AL PRLLLALL YL ANGOIOLE00DE ] QL ELGS, COMAN NI N0 2
randoni zed gequéhtéﬂmwﬁﬂwﬁwémp@wahﬁm@sﬂM%h@ﬂmawkmbéﬁpﬁﬂﬁé@mﬂﬂandon1or
partially ranﬁs;nm[mlnngfam@iL%ﬁapmd@sp.&gna@lvmbng,@to.L@ﬂ&aﬂmm@d;ﬁl xed andl or
conserved !ﬁguence its " end which may conprise a

a

sequence sh d”ﬁymﬂi'¥H¥“WﬁT@ V&g“”'P'?hBW%\'ﬂﬁnucleotlde pool .

Fi xed sequengggsar g SGAUQRES; §m§ HE Bs A%, JE%Q.EI ARk, Pﬂd/&'ésﬁ%% MH ed PCR
priners, pronnter sequences fases (e.q. 3, and
SP6), rest ryiEts orpedpiteds: ‘LGF‘SH’GHde%’P@yk'h@F i“éﬂlyéfqﬂ@hcé?% such as pol y
A or poly f |Ed11aﬁnt:/ﬁ_puﬁl@1t3|ainﬂlt)i) Q\unl&lﬂtﬂﬂﬁwuoﬁhltis@aiuf(ﬁlrwtﬁiﬂl @&hieepdngdi ng to
avpni ty col unﬂc?i acul /P )cmcm rt:'m ﬂuepcﬁqg) ﬁ 1ﬁ1m[ L& clel'll CI %ﬂ.'nng and! or
sequenci ng of “KrCBF YSAUE BOPI HEIEF OV S LM UL Eie Y8Guences are
sequences, omhbmm@hamhLWe@pmﬂwmoushywd@smﬂbbEGMWXGGHBGQMﬂnbes shar ed
by a nunber @JeaseéapltlﬂFlggée &E%i cm{cplgtultOQ('ILJ.'QI\e%&gn%acﬁlrg@;nd Ol'ilr(—QOl 241 Thu o
| i gonucl coticles ol referably include a randon zed sequence

portion as Wéﬂmﬁﬂﬁq'%%ﬁ“sﬁﬁﬁ‘ﬁ%@%wﬁé%é§kﬁﬁvwPéWméF?FHPHHt
anpl|f|cat!ombuiwﬂhmahLmﬂmhﬁqmmhigmmumhemddesmoﬁmﬁkhﬂds@amlm@@n$ool
oo on of 10 067pefhReZ kPRI R OHTREST AL 6l AR 88 | Ges can
be.  producerdycd mcleﬁena'nmienenbfww@wmm@#dudihrqlglyelhemrwﬁwwhwN@vshs nod
si ze sel eci oaoﬁ%ﬂmJ@@.d@m,ym&loﬁ%mcm%..klalkml gl 8l @se Sequence
variation in test nucleic acids can al so ntroduced or increased

by nIttragoﬁ@§”§m8é$5T b?m’“ﬁWﬁQM¥H€“§@‘%§W]%HF&H%%?T“T‘%%HT%ﬁ I
ler’a dolts.is 26c00/0n200 (4Q8BhdHtibset nfy@BHAB] uTheaimarndomcequence portion
of the oligo 8oti-de £an 8815 - ls , can . conprise
rlbouucleotlgggha% y‘?“ﬂ@ @?F %Hﬂa%ﬂ ﬁﬂ%@gwgﬂ ﬂ'ggp i de nodified
or non- natu@é?mﬂ%EV@B%VH@@m@FbﬁﬂéW@BPPdémaﬁa¢Hg§WmS§é9“@dQWd U. S.

Pat ent No. 5, 858169k trdukeSis sBPatc@ Abm the group consisting of: myocardial injury relating 1o

CABG surgery, myocardial injury relating 10 balloon angioplasty, myacardial injury
relating 1o restenosis, complement protein mediated complications relating 10 CAIBG
surgery, complement protein mediated complications relating {o percutaneous coronary
intervention, paroxysomal nocturnal hemoglobinuria, acute wansplant rejection, hyperacuie
transplant rejection, subacute transplant rejection, and chironic ransplant rejection.  In some

embodiments the C5 complement protein C3a and/or C5b-9- mediated disease (o be weated



No. 5, 660,955; U. S. Parent No. 5,955,691; U S. Pal entNo. 5,698, 687.

U S. PalmNo. 5,817,635, U S. Patent No. 5,672,695, and PCT
Publ i cation WD 92/ 07065, Random allgonucleondos can be synthesi zed

f rom phosphodi ester-1inked nucl eotides using solid phase

el i gonucl eotide synthesis techniques well known in the art e.g.;
F oeh]er ewoalmisssmuct. Acid Res. ] 1.5399-5467 (199%)’“%&‘1“6""#3? Sehl er c/
al" -1"et. Lett. 27:5575-5578 (1986). Random ol i gonucl eotictes can
al so be synthesized using solution phase nethods such as triester
synt hesi s nethods. See, e.g.; Sood at al., Nucl. Acid Res. 4:2557
(1977) and Hrosc e/ al., Tet. Lett., 28:2449 (1978): Typi cal

synt heses carried out on autonmated .DNA synthesis equi prent. yield
1014- 1016 | AtiUPEiE"s FBIecuFaES sfieshinbericyar e a Urgheapgpe

SEl ., EX''" experii mpnrisial iguf tdchentlaypdsarge regi ons ol ' random sequence
in the sequence design increases the lilcelihood that each

synt hesi zed iffdll @culieoriesnpdiadg. tomeleqirédemtenaenumilgleerdmgsguenoe.
[001261 The siahdhRg cbi lnm,amymmfummglaggﬁum mo.t,g,@J;L@&olmaybq%ccg@@&nat ed by
aut omated chem cal synt

randoni zed §éﬂU@ﬁ%%@°mﬁ?W¥ﬂPe§QdPN9W ?dd#QHmRQ%é{Pﬁéé}éﬂ@“&bded at
each r ueIedundemaUdPKFDMSEOEWndunmm@wﬁhﬁusymMMQ$Msnpmmma&smu&hlomnng

for random i nﬁ)qg %q %stn}n% l|9k,< lan lﬁeothh gﬁ%us &SLOI 1 lg 159 ﬁvﬁ 's:m!(,n one
enbodi nent, random ol i gonucleou a sk e random
sequences; HoRedes, ¢hWbWHéW“@hWé@rﬁéﬁﬁémmﬁwFéuPWhﬁmémﬂdUﬁH@1eotldes

can congpri s @un)gtlﬁh@sccquuagmanslsa.rnvwo amri fndds! ¥5 % alndpmm@ am;uences
Partially rqngoq) quenﬁ anlbe cre ated] g addlnq the1

nucl eoti des in° "G T SRR ChDF YFOFAYT b2 AP R EHNEHH‘Yfgﬁ“gkep 1001271
The st art i ngnbpdenatsyheaplaptricgantcdreoidnotims:dnaachibe agpichertidn\AduiafenDNA. | n
those 'nStQQEQQJW@ﬁhﬁgﬁﬂsBN%mhkh %&¥1h§wﬁ9m9%dH§ﬁgu%%h Hﬁaﬁ&ﬂrt'ng
library it is typically generated by ntmscrib g DNA |1 brary in
vitro using “"lv’“RN}ﬂP‘ﬁBI“Vh‘ﬁ'P&S‘@”6%‘“%’1181“"”FIec“d""f‘?“ AHOPCRTRYA9Es and
purified. TheoRNAVIOLoODNAM, i@ aout hen, apdux el but hel drarget under
condi tions ﬂﬁyo&able br binding and subjected to step-wi se iterations
of bi ndi ng, partltlonlng and anp.lifoation, using the sane general

sel ection sghamg, AQ BERLANEo Mt KoY m(a.n.x”pl@ﬁn.mqmﬁrnh; G s Q0
binding affinity and selectivity, ttMte specifically, startlng wth a

m xt ure contaWHth‘Thé“&tﬁY?VWdPHSBPmHFmHH Péf‘“ﬁ&?ﬂ@ " SHEC SELEXTM
met hod |ncIudﬁamsmﬁpmqmﬁmmﬁayn@mnMQomnn@mmhmxmmmmumamwnmbmmhe t ar get

under condit Im%?c%nmnﬂzvﬁg ]ﬁl nngccuﬁ al ctélmng!.lil qump)mmlgﬂq 3 lobiliO ﬂh’ /i 1unb0und

nucl ei ¢ acids fromthose nuclelc I'ch have bound speC|f|caIIy
27 WO 211116118888 N C /1§ S21 61111 21 to large) nolecules; Ic)

di ssoci atin atlcltac acid-t et conpl exe nplifying the
nucl ei ¢ a0|3g(gﬂssbd?&?@ﬂ“ﬁ%%@“?ﬁQEHg s e Gﬁﬂuhﬁwggﬁd@bnplexes to

yield it | i gumoicerons elhedo CaiBktsurey.oftupely eyeceael dery rdmel 1 ) BG

reiterating {16 SiERE Qb i mimngw,ﬂﬁc&mmmln}gmcq!l.( sRel@hing  and
anplifying through as many cycles as desired t eld highly specific;

ie
hi gh af fi ni tY"PHURT BiEC S8y Pg%ﬁﬂgw“ﬁ“fﬁ%m€%W¢é °ﬁBWécﬂ ® I'n those
i nstances whemhedikNA sapt &ens odh @mebebaignesehiect @ dou ¥ SBHicEXT" ' et hod

further conmp n!h§(ﬁ|§un§ t}QIH‘-SF\&Q§DfQYL'H]V((nll))n Fh@\ﬁ@ﬂ&ﬁpmﬁw@@ﬁ%& cta‘:&l,glmuon e,

two times the endogenous complement protein concentration in some embodiments, is
achieved by administration of an inlravenous bolus to the patient to be reated in advance of,
simultancously with or after intravenous infusion of a lower dose of aptamer. In still other
embodiments of this aspect of the invention, where the aptamet/conjugale comprises a
sufficiently fong half life, the aptamer pharmaceutical composition may be adiministered

once or twice daily as an intravenous bolus dose.
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the nucleic acids dissociated Cron; the nucleic acid-target conpl exes
before anpl fication in step f(l): and (ii) transcri bi ngdhe anplified
nucl eic acids fromstep (d) before restarting the process. 101) 1251
"Thin a nucleic acid m xture containing a | arge nunther of possible
sequences warmlisgessgct ures, More is a wi de range of birnclkngmahfi nities
for a given larger. A nucleic acid mxture conprising. for exanple, a
20 nucl eotide random zed segnment can have d' candidate possibilities.
Those whi ch have the higher afTmty constants for the target are nost
likely to bind to the target. After partitioning, dissociation and
antplil heation. a second nucleic acid mxture is goner ied. enriched
or the high@mtbﬂndhn@m&ﬁh%mmh%tGanﬁbdaMQ&odmﬁﬂdh&ummahmmoumd&ngl
sel ection pro ressrve(%“mlsuswttraoi ulting

t.on

nucl ei ¢ aci §°™ chLn{g D CQMpox e U AR pysubgo(m)c mécdnc.nf pIOlC.ll] or a vﬁmnbr a few

sequences. ?he@ewoanmwmhenmmemmdomedmwseuﬁeneé@weﬁ@ﬂWn@wm1dualIy
tested for b, n@tngratétmt»y 7@% AUER) 11 eRRE$1a0q (BRIOINBYNS9s ;h§01291
Cycl es of sel ecti"on and ng fication are repented until a desired
goal is acHPEHEIEReFIe PHECHSS GuBPBEMet B! CstTELt ("Bt anePIa | i cal i on
is oontinuedmuﬁmmﬁmmetﬁmgnmﬁmmantmvtmpmouenemipﬂmmbﬂﬁﬂmngnstnemgth IS
2;2;)|e\elegpgp(g{?|m uuilarR'itwtim tI pef1¥cs<¥rtqm\entloncqlo\'nEG an ai)ldnér umllyog‘rorﬁta\ r¥ usegel O
used lu sanpmeM&SMWHwy%agméwouvﬂmgms&ﬁrtﬁemeﬁtunuopememadﬁﬁiéﬁe0|es
General Iy, Rl ®16saQES D RoPhaRRSE®R SR ES 000, f€hemtied s & s to 20
cycle procedure I n one enbodi nent, heterogeneity is introduced only
in the initi"4F°8%t ection stages and does not occur throughout t he
replicating (R'rl%iesﬁ somc%%\b d,lmcn anqqﬂmbgom )n n cr 1m191 oléEl’Dg (.or t‘:un

sel ection p oce el 1 Nt a e nucl e ¢ acid

| i gands t hatssspitiply %gtc'eglt#@ﬁgq"yv SF'GLIQ“'H@“‘%EI ee%*t)é?j‘“ﬁlatgget' Q "Ph\z'ﬁ 0bnl y one
cycle of sehemti ;Q@«lcﬁﬂdn @rrptrhtddrr@tms Qnuit»sntr ks e nuedNaaR ek ci enl

sel ection ma rocess

romat ag
wherein the ébV"V”rﬂmtkﬁﬁbfévb @P&S“P%“mégbbrﬁr m§§&ﬁ@ éxgﬁfglo th
K9S PCT/ USyuthPu{)rn@lmﬂ In sk ntcdingets 81 thoung! @thcanveokune «ppenates in
such a manngl , Lhat, df.DRsklm is sufficiently able to allow
separation and i sol aflon of the highest uff|n|ty nucl ei c acid |igands.

100131 I n many cases, #f FP %e%eﬁoargn ﬁ%.fable to performthe
iterative stops of SELEA A AL TR ‘Png e ucP8i ¢ acid ligand is
identil lcd. The target-specific. nucleic acid |igand solution may

i nclude a fafi'ty o'f““Hﬁfb'Isé‘i%“‘&d‘P% SPUREGTR AT GrerBt 1T €t PR “Have a
nunber of oaﬁeemyegm&eﬁuemaes amdu@mnpmhmmsoﬂnmeequenme& whi ch can be

subst it utad cguw af0 qo goso‘(’jﬁ%{bc {chem Le us%c |n% ¥u%tc£[ nglrr{ Q;J 1hc {)r %Tﬂf inity of

t he nucl ei c “acr'd
SELEX-1' - 11Hpeoee§§pﬁﬁweﬁm@bmeoﬁphevﬂUWHwNUhesmﬁoguwb%eu%omﬂeternine

the sequenggy Qfan (Qlémcer'uve@ﬁon@ln&e\'bﬁlmgf frdn@e MUG |pﬁfdnc Ilﬂﬁé geuﬂog%nd
sol wi on fhlnll 1601321 A varlety of nucl ei ¢ acid primry, secondary

and tertiar 3}‘C§F]F‘ﬁ3t“ﬁ'r" RUSOARB IR HDHNA 1 oo o8t THEY LRI TR EE nr ot i fs
ifiat have hees dhewnthapsd altedmpnlayd tienrdbie termueddhedinihmenioRame
meanmg as commonly understood by one of ordinary skill in the art 10 which this invention

belongs. In the case of conflict, the present Specification will control,

The SELEN™ Method

[00122] A suirable method for gencrating an aptamer is with the process eniitled
“Systematic Evolution of Ligands by Exponential Barichment™ (“SELEX™") generally
depicted in Figure 2. The SELEX ™ process is a method for the in virro evolution of
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Watson-Crick type interactions are.referred to as hairpin | oops,
symmetric and asymmetric bul ges, pseudoknots and nyriad conbi nations
of the same. Al nost all known cases of such norn Cs suggest that they
can he fornmed in a nucleic acid sequence of no nore than 30

nucl eoti deg w),mﬁgwghls reason, it is often preferredhat, cELEX "
proeec' ures W th contiguous randonlzed segnents be |n|t|ated wth
nucl ei ¢ aci d sequences containing a random zed segnment of between
about 20 to about 50 nucleotides and in sortie enbodi nents of about 30
to about 40 nucleotides. In one' exanple, the 5 -1ixed:random 3' - Used
sequence conprises a random sequence of about 30 to about 50

ggﬁ: g\?tel ge?‘un%pu(t).jié r:!ﬁrleI(,gtés ])\ 1(?11 ifgh VF]II_)!:T:?%F l"”"QEFL‘EU gel n%la,cuRr clnra 1 n}%§| IT ‘]ﬂe'”

5, 707, 796 desgrl. benslunthleﬁ'uslen of "SEI7TEXG.125: filgd ’U(l:dhjIGWC‘I"]“UYQM\AW'M el

el ectrophor egj Syt plﬁ@b@muaaumm@.@,\&ﬂl Qnml lﬁ&quelsn %th/sm@ bd hiGo
sauchtral characteristics 5 763, 177

descri bes SEPR- i 'BHCEEd Hﬁﬁﬁﬁﬁ§”ﬁ%ﬂjséﬁé%Wﬂﬁ@' WEF@f%mﬁﬁFd“ fi gands
cont ai ni ng phebqr.eaeth.anveergr owpsiicdapabl £gioh trpi adi>ngd and/@nle. The

phot ocrossliaf,angqt Q. .95 Phot.Ql @%QL a.karaet ul.e

D O ot & 1‘%‘1 E cgﬂggg lopg h 4 INQM R%L%&SE Q lnméqu%

based net hod%” WHi"tw vagy Pftlévénfhli"gwl'y'c'éfomlélvémcs p@lwli'*ﬁlw‘)ﬁiewgﬂbet ween

ol i gonucl eot«cd@mumwmg \\huugh,banldml.\@wuacfc as Mbdnds (,,Iqs.masp@carcg%mmvl ecul e.
U S. Patent No. , escnlbes Hhods for obt(% k

nucl ei ¢ a0|&”Wﬁ‘3Wd§mé\Fé% FRE SRR VIR RBEE R AEPBEEHS b ﬁfned

U. S. Patent Mbnyﬂ&%053®%n®esmnubssnm@hhods for eovalently |inking a
ligand to its target. 100131 SELExr"' can also be used to obtain

nucl ei ¢ aC|dWPF6bné§[¥ﬁaﬂ'Bﬁﬁd5%%“%%?@“Pﬁah%eBH@V§UF@“%ﬁ“¥ﬁ%“¥%ﬁget
nol ecul e, andigh@celiiad Bmpuek eh@natt tkold gantds otuhuamumnm tdec nenrducl ei c
gge\é\lbf ?éog??g%ﬁ%\f‘ [PCI:D\/ U%H %Qgﬁﬁ_:_y bucﬁC'lndson% (5\91'11 H]D@EJ}L wmpn%l)?at i ve
and |dent|fyﬂwgnmu@hen@“@@v@ﬂbwgandgkmhkehnUhndewhaﬁypeﬂvwmvnnahle
target, inclygiocnd: LAkAe ran@nthigiBLikoilds 08 AL GO E80ns BEH 1ABorAMEL&liC

aci d-bi nding prnleins and proteins not knoomto bind nucleic, acids as

part of thei#"Hi ‘i‘il“&?@il’ﬁ‘é‘rd‘I’UHb‘t’“u“'(:}‘r‘i"%t‘s“ Wers AT AR SrE BAEOBIHET snal |
nol ecul es. FﬁhMﬁMﬁﬁﬂhﬁvuhﬂﬁumBamtamﬂmbbwmﬁn55ﬁp78@|dM$®M@$aSunMC|eIC

aci d Sequem%ﬁucnéﬂ:ﬁﬂ“ dd%ﬁj em OHN ? ﬁ?eﬁgc' 4 5¢ 9(‘481119*\”%(@\;9 P@P&Tunmd

or bi ndi ng wi |n| to caf | osely re

anal og, t hco@h“ﬁcyﬂleq"n\éwl'(1t0ml35'1wb<wrﬂrt6éar U‘SE‘I“ELW*'@] ﬂahﬁwlhwn filgy for

i nprovi ng t hecispegdd pehéy: saﬁluiam&;%\o\ .s%mn@ iseh chzarrdsm o, adlsagyger

nol ecul e by elimnating nucleic acid g sequences. Wi th cross-
reacuvit ro ’8?1‘6”“8? “‘Pm?e‘°t“é"°'”L“r%'c“’ei‘"“““ “‘e&‘ufé?o yéo AP PSR T i s
con | S-cc] oﬁhe\ngﬂepguﬁﬂﬂ@wwnpr@parpngmaﬂoamdvdameuﬁHUN@mo¢ nucl ei ¢

acids; (b) CQQL@C[N/QQC(EQ%unpéfr!@oﬁjg%ﬁ&lcmmc)éﬁ HEQsWhd e b 8eqti @b Q8te, Wherein
nuclelc aci ds having an increased to the target relative to

the eandi dau® 't GNe" Ty “BEV AP '%Hgbedf*ﬁﬂ’id“f\h%““f“éw 'WEBY °bf t he
candi dat e mpcirs@lial (i@) o pakdictd@ni ng the increased affniry nucleic
acids Gorn the remai nder of the candidate m xture; fcl) dissociative
V& i ncr eased!PaF! nitbyoliseiereqigesgEhaRoof bt IHdude ar@é@mwé)‘scq“c"cc

portion as well as fixed sequences necessary for efficient amplification. Typically the
oligenucleotides of the starting pool contain fised 5° and 37 terminal sequences which flank
an internal region of 30-30 random nueleotides. The randomized nucleotides can be
jproduced in a humber of ways including chemical synthesis and size selection from
rancomly cleaved cellular nucleic acids. Sequence variation in test nucleic acids can also be
incroduced or increased by mutagenesis before or during the seleetion/amplification

Herations.
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contacting the increased affinity nucleic acids with one or noe
non- nr cget nol ecul es such that nucleic acid |igands with Specific al
wy |Ibr the non -target nolecule(s) Inc renoved; and If anplifying
the nucleic acids with specific affinity only to the target nol ecul e
Al tyield womivaukesof nucleic acids enriched for nuetwisenaoisds
sequences with a relatively higher affinity and specificity for
binding to the target nolecule. As described above for SELI:\r"",
cycles otselection and anplification are repeated as necessary until a
desired goal is achieved, [001361 One potential problem encountered
in the use of nucleic acids as therapeutics and vaccines is that i

Il rgonr cl eotjiydes inleth&inx seﬁmﬂcﬁﬁm%ﬁ &alteerl,oﬁignmdawl Rer Gt mimmdegr aded
in body Ifuids bé ti ul ar g $sttac I%Iar epi mes. suc
endonueleasé@“ﬁﬁ‘”eé‘ﬁﬁﬁm”%§§%‘“ FBPOPRE R IHAY] FRYC R PR %”Wﬁnlfest
The SELEX t erumbtubiedidéshus:cencionplss s, .t heSitdemtNoRs. £38¢h1; U.S. Patent

ef hi gh-af finj.t y50998d, 8iC pRGH o lslogagdlsy. w%@w;ﬂgs fmdufg mnn%cl eoti des
coulerrutg |nproved characteristics on q¥ such as i nproved in

vivo stabi | i*ty7.6%: ”fhb?@b@ﬂDééq¢QéP$”%WdPHEW@ QPVEWOS Beadept es of such
nmodi ficati ora;sgdnrmdouaiecﬁmemnmadmd S(th]fﬂb!,p‘h&tﬁds@l!qlﬁill\atnutIh@hlh‘?%hlb%tﬁli(&ﬂd/ or

phosphate and/ or,. | ' , g i ed Iql acid
| i gands cont® gish? rjfcmu F%lPlF synt wsrl]s l%cih‘é%%g \aee kncé\}nem Iéé”gr%“bed’ FIOL u Ef (Sh L1 S

Pat ent No. Tﬁmﬁﬁq@Bﬁ PMﬁP%ﬁ%a@§%$wbéSEM@wgduueHemP7dé§:QGHMéﬁhlng

nucl eoti de qs&b%@ﬁh%@ﬁuﬁhﬁ@hﬁ@hb%wmﬂ?guﬁkﬁdw%ﬂmhﬁﬁm%meR§h%q@n of
ri bose. 5 position_ of quﬁl di nes. and s posit of pon ies, 30 S \VO

21106/ 088888"PE Pripespygs 1%1%%1(1@5‘20%“%’ '\'U‘ $\°'d¢éf érrt’>7|\ﬁ6°7715"“}’§603703

whi ch descrmbﬁs1@HkgonunL%@nmdasm&oamammzngnwanbmu&mamamwdlf|ed

Pyt | m di nes wr%hn‘gls eqmp nm? %rlb I\E)r. ing WI§IJ8IP!TIO7§(.Z]LS !nunh) gg)ﬁﬁ!’c{n Ssmohll ghl y
speci fic nucl el d ands contal ning one or nore nucl eot i des

nodi fi ed wi t¥l @?\‘“'awcwom(l? %ﬂwmh’)l g regfdnpefrnd iR seugye in B ghipnce2’ - ON- Oc
(2'-Owve) subgfijlinenics ine QAR IhaMaghishineatch OR&cd is LG HHGLLMG Bigid

| i gands contenplated in this invention include, but are not Iimted
to, W whi cH*P%Vi de other chemical groups that incorporate additional
cltur gc, p0| @théabille sPaMmL MQ{ 919)“ lqu;éOL(}éS nQMQ Q%‘?Ed%?rl% MQU chemical
electrostatlc I nt eracti on, UX|ona| he nucleic acid

| i gand base?w&ﬁﬂﬁﬁ‘i%ﬁAﬁUHP%%b @éWHmPﬁqaﬁﬁma§SWWUWﬁOWéW“*NbHﬂ$?catlons
t 0 gener at e Qi @Gon UE,L]&QH htd&hfil@.ﬂﬁvbll(&tall(ﬁlﬂﬁ swhmlhg At §mihesd psdeantaidvany
P:J?]Lg‘gzgs gﬂ"?lé;l]_légn [mmPomLmn o[l I}Llcgl(;oelld sbé§%1§eq HLS(%VC, 1) (n%}glgodln?%lﬁrsdn ocnler622:¢ de
Such nndiflcammmw@“wﬁSWMWehﬂwubhammlﬂmFML$hww%d ingther2mbplosintsi on sugar

nodi fi cati ongwomoRBsdclb@Rs QY Ednfrith sR8HIBH, i Gadh 8NSmiaB-RASLT T on patine
nmodi fi cati ons, nodifications at exocyclic am nes, substitution of

4-rhioul i di ﬁéq“°‘§%éf'i'f'ﬂt B BB 41 61 A IGY S s T e 4Fs "backbone
nodi fi cati onsfiergphosphuicot kicoatd@ionsicpal | ryl  phosphat e nodi fi cati ons,

mei hyl ati ons, and unusual base-pairing conbi nati ons such as the

i sobases |sd@y?ﬂd|h@ﬂﬁhww“P@d@édﬂﬁ&ﬂﬁéﬂmww%d¢@@aﬂ@@nsD@én“&h@@ i ncl ude
3" and 5 nmOghohics dhdrOHSUEURrAS 1ch@IQQl| RGhe sk A LBRY iliny0ney prbedi ment

ol'i gonucl eOtbl) (Ellemssul ing dg)r\g\vllibgl?)’ in wrr]m u<;mg Jt, R_K& poly vmuazu or 910(?"]@% IJ'/%{NA
polymerases and purified. The RNA or DNA hbrary is then mixed with the wrgetl under
conditions favorable for binding and subjected (o step-wise iterations of binding,
partitioning and amplification, using,the same gencral sclection scheme, to achicve virtually
any desived critevion of binding affinity and selectivity. More specifically, starting with a
mixture containing the starting pool of nucleic 'aqicls, ihc_SELEXTM method includes steps
oft (a} contacting the mixture with the target under conditions favorable-for binding; (b)
partitioning unbound nucleic acids from those niteleic acids which have bound specifically
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replaced by P(OS ("t hi oare") P(S)S ("dirhioate"), P(O NT22

("am date'), P(O)R, P(IOOR, 3COor ("fornteal") ur -am ne wherein
each Ror R is independently H or substituted or unsubstituted

al kyl . Linkage groups can he attached to adjacent nucleotides through
an -0-, : i nkage. Not all |inkages in the, eoticle
are reqU|re Bmmggmidentlcal As used.herein, the t ICQR§QQQDQH
phosphor ot hi oate enconpasses ouc-:or nore non- hrldglng oxygen atons in
a phosphodi esrcr bond replaced by one or nore sul fur atons. [001391
In further enbodi nents, the oligonucl eotides conprise nodilicd sugar
groups, for exanple, one or note of the hydroxyl groups is replaced
with haIogenonakhphabmtugmaupgmﬂv@rWﬁumoﬂWQQHNHWEG%aQwemWemsm@r

am nes. |n one.enedigenty nuhm%w.caqm] lllg@nompnele@mfywcﬁn%m mﬁ@éd due is
substituted by an al or halo

yl.
gr oup. thHBH§“6¥W§§HFH@%W§(ﬁf“?mmWﬂHﬁFPéﬁxéﬁﬁaP%MQP%v8@§ETWEed in
Sprout, of ahdmNUthtﬂﬁMﬁdbﬁﬁﬁ m%@Sm?@Sm@lQ@&ﬁpwEbUm@hnmnor at ,

: Nucl . Acid Rel%l 01 ;_vam 2\@( (mu(i 10 cm)ld by t|nlgSL, mqhnm, \\hCI.C Ri { mmels('\)Chem St ry
12:5 135-514% iﬁ%@) oehet F'Cat] ons "ars known to one of ordinary
skill in théwamfdwsm@h9Wba\F'@éwﬂ6w§'ﬁnyMBéﬂpﬁ@msEﬁJEXJ%lup@@n@gs

nodi fi cati onge QkicPASds d3docVl 24 M@lmid\{s. .@Qr)lnsjﬂmsb@@@mmw s

SLLEXT "1 process modi fic trons q ca: I on of pr evi ousl dentified
unnodi | i ed H‘gféﬂd@)‘(“)ai*“wy*“% e B V'Ci“ﬁ% bB‘r“&i’fW”Wht“&“‘fh@“‘FEW
process. 100140%. Pre- SELLN process nodifications or those nade by
incorporation into |Ile SELEX process yield nucleic acid ligands WIIi
bot h speci fi PRyl f BFMPREITCISENEXHICTAMGer 2 esndm peRpirmovel sstalsty i ty;
C, Q. in Vivguastdhick ile.is :Rola& ﬁ%ﬁ)@h& .mlm@«,a&s. JeMi-f.cac RNsic mde to
nuclelc acid |i r y rove

I

es 0 vh' o
Srabil ty i EROOEO SRRt ¢ Sbr PR e u R LS F of "t he
nucl ei c aciduM&@ﬁnd&mﬂ@&14B%tme@mSEnEXHe'ﬁ@t%gﬂmemtmﬂpa@geswconblnlng

sel ected ol i QONHG,@OLiHAE S Wr kD \JQHHQ’GM%@' ﬁ&B&QMMQQE\HEh%Q' 9!:%&1 and
non- ollgonucleotlée functlonal units as describ U. S. Patent No.

5,637, 459 antlc¥s G PatErt LRy ed ggished gy the ket SEY.'B)Q‘I"M”Wt”H'dﬁCSf urt her
enconpasses mmnbhmungm&ek&ahedmgu@hegQuﬂ@hdw&mg&ndanwuthmhmpophl lie

g:: ?ﬁgl’ ;Bgldtlnglg%dut?nfn\nxeq‘, plUlP]TIH]lHIV cnm]wqulghgnlycogcm 1Lfflzl\\ssscql]§ncc§' 'ﬂ]lwae nnOStGI, 81

1,020, US. Patentlong, %GWG5¢“69§“mbﬁﬁl%th'PubmwéhvlGWHWWb“MEWY811
8480. These paheRts and applications teach the conbi nation of a broad
array of shapes and other properties: with the efficient

anplificati onoand tgﬁkmcammonnmhmpmkmuﬁsm@#umﬂmh@@nuchemMnﬂes and

with the delegth eln%%%@ bheBFe qQ{ Is&g{]!) fqm lBGH s%§nn ﬂeg%dr%c% Tt

i dentilicalion of nucleic acid o sna exi b eptides via
the SELEX tinerysd ihhigdisg se efdetth %wéPbF%d“mEhﬂFPcbe¢WPU@§dﬁave
flexible stru@tmmaﬁdanﬂmﬂaﬁua{hmc@xms&ﬂmﬁuﬁﬁkumm@nmmabamm@qumhlbrium

of nul ti pl € I%Q{:lupcns nm))/ abo|uL IB q§'8'°'b nV\Lﬁmc 1cxra spem]ps Egne Iy mlflt] 1(:[act hat

bi ndi ng affifi or mat it'r opy | ost
upon  bi ndi ngtraref hdeil e ‘}ﬁ@jiftfi ites mH@miﬁwqmdh@ 'fleaﬂsﬂntbPCIlwy of
identifying glglRigs Rebdhcddo@@NASe hi@ul selection siages and does not occur throughout

the replicating process.

[00130]  In onc embodiment of SELEX™, the selection process is so cfficient at isolating
those nucleic acid lhgands that bind most sthrongly to the selected target, that only one cycle
ol seleclion and amplification is required, Such an ellicient seleclion may occur, for

example, in a chromatographic-tvpe process wherein the ability of nucleic acids to associate



smal | peptides in solution was depgonstrated in U S. patent No,
5,648,214. In this patent, high aff nity RNA nucleic acid ligands to
substance P. an | | amno acid peptide, were ideniifled (00143 The
aplanmers with specifeity and binding affinity to the target(s) of the
present iwyenthensare typically selected by the SEWEXS:lhoq@rDEESS as
descri bed herein. As part of the SELEXT\t process, the sequences
selected to bind to the target are then optionally mnimzed to
determ ne the m ninmal sequence having the desired binding afiinita The
sel ect ed sequences and/or the m nim zed sequences are optionally
optim zed by perform ng random or directed nutagenesis of the
\?\EQUﬁnce to \uriitmﬁrgQ@S@!HLbdnﬂdjomgmaiﬁdcﬂ.tdgiilts)n'Ll'anmaillct ﬂ\m][n&tcbmahée sufti@e@l@t er m ne
ich positigns jn the se ssen or nding activity. 32
WO 2(i|ki/ti§%@$ ﬁ%ﬁVUgﬁgﬂ %g é < fig ﬁdlﬁkg”mifwlu dlé(gtlons can be
per f or med “MEUn?eqy%ﬂ8%§méﬂ%Q%HQ&,Eh@gmﬁﬁﬂhﬁhﬂqm1ﬂv@$ﬁQ$1Q§§rt0
stabilize the qftanternolecules agal nst degradation uji viva. 204 odi

fled SDLLX PhtF} 00144 eFyard MP" B Heife Qs e B K YAHIE for use
as it theramguakﬁmmhmnn&J@m@hsmabhmdmtnﬁwpamsumemBMS&ymhhe&mm&; sal e

and stabl e Iopcon CIV(,d su uuw. m El)nun%[élfa\ol chuen cs \\'h LP an b% su%af?uluel or '1d¥pc’ cal ly not
stable in vi'vo because ? hel'r suscep T f adation by

nucl eases. “ReSI sanalmlélytakbfcwmhfe@ifsm elfetyvriadat Mﬁwalﬁlwb@ tyeealy y

increased by hiiink e QEIRQALIHORAs .Qfor ed, ﬂ)l&n}ﬁ\ NG QEAURS c@dmhb@e 2' - poshi on.
[ 00 4451 Fluoro and am no groups have been successfully | ncor porated

into oI|g0hﬂ%?@dﬁdwﬁmrlﬁﬂép*%§° me%ﬁ%EW'ﬁﬁ@ﬁﬂﬂwg HaVe been
S Ubsequent ! éec¥ }eqi of LHQIWYC%’ [51?1]'1¥V $§o‘?~ul lrrr)pfnh terts 1%34 '.lc(?un,s\ ;sgrl(g(?ttrldx

i ncrease th CS IS aptarn
i ntroduce s&%lélvlté‘(jﬁ@@ﬁﬁs“qf'ﬁ %lrwwebcera@e\s“ ‘b@b@u@@'ﬂw Ltcheulp@lswwr | hty

that the modwa‘lsbﬁadmknmI”mtct.a@sm&%dgmmbehaﬁ.ﬁquqed,mlnm“@ aQstnnlNA by
degr adation of thelqndltled onuclgqudes\ igbsequent u; e of
the nucl eor PHES BE YIRS FAPEY ‘1‘06‘ "R SYRERES RIS ROHTAS TR K

That contalmmﬂhﬁﬁﬁﬁt@ﬂzhycm%é%wmumhewmmdeaﬂwasmppomrdmdhmmosone

enbodi ment s nh&oﬁm PURKEQIE: B pRke b NES 8 aWhACKS s uNgRnyGseot i des
comahning 2'- nucl eoti des are nucl ease-resistant and |nexpenS|ve to

synt hesi ze, ‘%F"E'Piéfd@%“?‘““ TN QU e SETEs GHTTE GrE PREYDi ol ogi cal
systens, natsifidhe op@Jl\meaﬁeS todIGOLnﬁﬂ nualC(ﬂle@t\inn e bﬁ'BI)LhydnerRSulaS

ig;gg?:}g‘[ eg\l/(ggnglte[]%ﬂ;‘c}eéoudc (?lgé!l’l% (,} lﬁ]p%%%tat |I|de|sxg1(_c)im esh\lecij]t?uglele}{mr(%m%%h\ss a!rﬂ‘rey

SELEX"' nedroddenseduche 01g?eméﬁa‘t“étth”ﬂlnlnlwflfi¢%| ed aptanters is descri bed,
e.g., in US PrOV|S|ona PIM Application Serial No. 601430, 761,
filed Decemd®?¥, Yeewe Sk ww.'@% bsramodBist IRENAB P PTesE F N  ERr i al

No. 60/ 4874 ddjediivise dordsmple15.S. IREGONo. 103,79 Rravibsivenal of RALROH inAppl i cat i on

Serial Nto. vV P
Appl i cati on LR@LQ l?oé %g%?glé&m )|}%Q§‘HU§) 9@%&% dud?gglg’c’élggﬁﬁ %;wgﬁgljnlémm
Pat ent Appl heht feishistiNG suc O/ET DNBG U3 PhedNe.dred. o7 despmss SELENTY passd " Met hod

for in vitronedhehaststinndfucidic addMasald Bl kla R NaGleictpAGibl- 8¢ each of
binding and/or photecrossiinldng to and/or plmrc’)inﬂctivnting a target molecule. LS, Pateni
No. 5,367,588 and U.S. Patent No. 3,861,254 describe SELEX™ based methods which
achieve highly cfficient partitioming berwveen vligonucleotides having high and low 1 ffiniry
for a target molecule. U.S. Patent No. 5,496,938 describes methods for obtaining improved
nucleic acid ligands alter the SELEX™ process has been performed. U.3. Paiem No.
3,705,337 describes methods tor covalenily linking a ligand to its target.
[00134]  SELEX™ can also be used to obtain nueleie acid ligands that bind to more than
one site on the target molecule, and to obtain nucleic acid ligands that include non-nucleic
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which is herein incorporated by reference in its enlirery. [001471 The
present invention includes aplaners that bind to and nodul ate (he
function of conplenment protein C5 which contain nmelted nucl eotides
(e.g., nucleotides which have a nDdlflcatlon at the 2' position) to
make the o ti dc mumstable than the unnDdlf
oI|gonucleg%?ggyﬁgggnzynatlc and cheni.cal degradatloﬁ!gg“W%WT“és
thermal and 33 W 2'" k /Il 88 HI'C f/li52un6=215 pt ysieal
deyrndation. Althotigit There.ire several exanples oF2' -Owe containing
apiane.rs inthe liters we (see, e.a., Geen at al., Current Biology
2, 683-695, 1995) these were. vitro selection of libraries of nodified
httnscrlpts acid spebichit binelo@esibi bileg I thgeper aitled by odics kicre §ir dolesizwer e

2-1"luuro (znulldznllwtg%tul Utcﬁldw@nd\\ltlhﬁj Al@%dug’muﬁ%lgqcé 1W¢Jd%5%m OH. Once
functional sequences were identified then each A and G residue was

tested for 191 &pdREECtee s 20k o WSuBret i AUBIPEH S AKP ¢HE "4PPPHHEr was
rc-synthe3|zed.MQM¢nghahhnmLandmmhhasmduﬁ&smhlﬂhmumm+enamedmal O Vle
pl ani er's ooRGruFedoT Rme LSy RS el bidioof PO B ERRRET D1 o
with 2'- ¢ wé%h@ﬂé@mwhhl$ﬁ6heh¢hMBﬁWQM@fb'@Wﬂ&b@m@%ﬂuﬂnwéMVNEGQI,, (10
not . Cbnseqqgﬂphmymggﬁ@mﬁﬁamggnﬂ%@ted using this ncdiod tend to
conrein hone two to four -2-01=1 residues. and slabilily and cost of
synt hesi s anansﬂnpt@nksédta@wawnE$u1b1mBmwhﬂmomm@W®$bhgdﬁndmd|ed
nucl eoti des o€ ey mb r Yo Gact: VI GR. erale
stabilized n pé@HdEl&é“ﬁ'@Q% mQEhH mfpggntgggﬁtqu' $ﬁqis st orm whi ch
aptaners are® @é*@éV@GOHWﬁv@WﬂF%héﬂuhyﬂ(SEMPB)MAXTTahﬁWb%“EWWy of its
variations aswam ,ﬁ,\{ﬁnﬁntmdmml\um d19uciRQSEs; dﬁs(c]r]uhedmsamh@) the
met hods of the entlo ellglnate t or stab|I|Z|ng

s

nt in
t he selectedméb‘ q rﬁ*f“’ﬂ%&WéSFdﬂﬁ"“”ﬁm ““”“%VEmVé%VﬁPH§S|Z|ng t he
nptanerol|gcﬂuckeahﬁsgﬁanmuwndmfmedmnmc¢@mmmdewwnmlwomﬁﬁthm one
e”bOd'”Ent,.%bﬁmﬁiﬁﬁﬁﬂkmhﬂ%ﬁmhhgﬁ @%QM%QQ§MQE%QH%R$UQHHH ok &k N9
conbi nati ons of 2 dco eyb nodi fi cati ons of
the ATP, CTpm@FP““\um P") “é’ﬁ)d”UFl‘—“‘“riU&i ét&ﬁﬂ'a@smcl? h“&‘lﬁét"ﬁé‘}“éﬁ‘bém nent,
t he present<mnmmu¢m@nupﬁﬂmmdesmmapmamnm&o&ﬂﬂpmusmmgncuanubhmai|ous of
7 - -2 A TRy I r the’ il l“l. C \’L,( y
UOdI ficati onLE” mf( 'g{b ﬁugﬁgaﬁdsx h% f&ﬁn?ﬂ% It 1131 U.I.l]h,(,pl (n) nc n,mi 1 In
anot her enbodhwembﬁmghenwweselt“aneﬁbnﬁmﬂmmWVp@e@hapvéwwpyywm

conpr i Si ng 51611 |Q191m%‘ MQ-UCQ@@: :,Qlfmhczl for nqglt u—laudac ucm,gs wngi@]qayuvcly hlﬂlgvE 2' - NH2,
and 2' - net hoxyet |catlons of the CTP, TTP, and U

1-P nucleotlﬂégvm% de@@ ?“mWﬂdFFVEH“ﬂﬁPQH%? %?“PﬁEmPﬁJéntlon are
creased u3|ﬁ@LﬁbdihmedMthymema&eswbn@ng¢maam¢dmemeayumdidgohynle ase.
having it rafg of LJgorpotatien of n'wdified nucleotides having bulky
substltuents U T furanuse 2 position that is higher than

thatoi ' wil d-ypg ped ;M&Bﬁa&ﬁﬂﬁen%u@%ﬁ@hn&bc use (smngdlce.urdutsam apdufics
Eggyggéﬁsgh(alg]igéq LITC)“. 15 llnll Mdllllflg?jlincs tn NICI] ]310?[)?0\.[&[;(?18”0”11 mae\'ép!_ &LIIBQS(ICEl'I(%r? 6320_
and 2' I'IuowothdewebvNdeﬂer@h0§wh&§e§mﬁmmSP§ySa§m§d§é%ﬂ&tes and has

been w dely eyonucleases before the desired effect is manifest. The SELEX™ methad thus eNCOMpasses

the identification of high-atfinity nucleie acid ligands containing maodified nucleotides
conferving improved characleristics on the ligand, such as improved i vive stability or
improved delivery characteristics. Fxamples of such modifications include chemnical
substitutions at the ribose and/or phosphate and/or base positions. SELEX™-identified
nuclzic acid ligands containing modified nucleotides are described, e.g.. in U.S. Patent No.
5,660,985, which describes oligonucleotides containing nucleotide derivatives chemically

modified ai the 27 position of ribose. 3 position of pyrimidines. and 8 position of purines.
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used Lo synthesize nodified R NAs for a variety of applications.
However, this mutant-r7 polynerase ‘reportedly can not readily utilize
(i.e., incorporate) NTPs' vith bul ky 2'- substinments such as 2 -Owe or
2'-azido (2'-N3) substitueufs. For incorporation of bulky 2' 34 1VO
21106JUx* 880 p@Tyssdy). S2un0l ull 5215 substituenis, it PAGUPenIF7s

pol yneri se nmutant (Y639F/ H784A) having the histidine at position 784
changed to an alanine residue in addition to the Y639F nmutation has
been described and has been used in Imuited circunstances to
incorporate nodified pyrimdine NIPs. Sec Padilla, R and Sousa, R
Nucl ei ¢ Acids Res., 2002, 30(2-1): 138. A single mutant T7

pol ynt et ase (4. d:SAAD. haahmgwﬁ@aoQMﬁi&@&meuaﬂﬁpaﬁhmhgmuaﬁmrﬁmﬁnged to
an al anine residue bee S Nucl ei c
Aci ds Reseaw'ﬂmdﬁﬁbﬁ]%%b§“T§§O% @)%ﬁ8§ﬁhQh”m?%§gkaLi§§¢%mﬂ%ﬂble

mut ant and me@wmngmmgbemwwpammmwmhpGWVWéwwéé-mvhé? BlharRgeuao2a
snmal | er am ng .aphd -begiduMSYERiRRs al nnine allows for the
incorporation of bulkier nucleotide substrates, e.g., 2'-0 nethyl
substituted [ml_IE‘J]eOfk'Ilud&Slenls Gﬁhelrﬁaj:u. Gengmaik l(yn,unpltucdl‘lﬂ$lwble€:ﬁl1(fn(ilktl’ﬂldt t hat
under the c | I [ 6 i t can
be used for qt ﬂﬂle r]onlérgl}u, OIJ %u%é\ﬁmgf)muﬁﬁ orl§| Ll] i\ C'11Y|U ?g [I] ﬂnpcgd e’ll\elf%'(!igﬁ(a’lnl ept
GIP and the c%%@l&wlbﬂmmddwuwmev et broging. blectwgéa “ﬂmc“@lh@d

i ncor por athn\.@niqn.@hdj lhu2{101‘6%(1ﬁ%b@lﬁl%ﬁtsbht(@d]cNlullelclwma lignehuding GLIP. It is
expected that gwgé possesses gropert es Simlar

to the Y639ﬁ"‘é‘t‘H&“tt"H%‘“&‘B@ér9}‘ %A”ﬁﬂ%“é‘d‘t‘ MghEh Y PHRYEFS Y'he
concti tinns attb schdsedoheneiubstink0ddmbkdid ) inkrpdiafiirethughs, gorubdsendi cl es
may be synt hgﬁ% i nsqmié]o[ %ué’l 9&]1[@%]% l’l(ﬁl L b[hU,Fe' n%pﬁnh gg?o 2’ quOqll\Mntohdll t
subset of no nucl eot i d fications can he Saute or
di fferent. ¢“ﬁﬂb$%éf%d@éPWﬂVdB%mWHFWFFiéﬂ%“éﬁﬁma¥PwﬁﬁV“%6nta|n t he
same nodi fi ceaddifeitiondt kxomﬂu@%ﬁﬁb&isdﬂl&mﬁmyf bﬁlomﬂief:juﬁbdmu@iﬂf sGebal n

di fferent nndlqlcatl e

wdo-uracy| m&%gfc mogn ikt Ul]b[phngFOI?AﬁO]lB or nlk pPos na mognlu,an s Same

base may have oné od es contai ni ng
ot her bases rmay! nh(avem(ﬂwfuﬁteﬂewﬂﬂtlIysp@smm#nor'ﬁtsomasthe&tle ey sokidlingrat | ne

nucl eoti des 155@b/mhﬁ\¥ew|9m%<m0n§yﬂ%lsQEMQBhRQE*qu’@hlchfonQ%% H@ﬂ]ﬁnql: fied),
while all pyrimdine nucleon des have ,utothar, different type of

I nod ifcatiqmiggr ahemwnmmmﬁﬁﬂbmgdykmmﬂvmhhﬁmwam\wmﬁansumoghﬁphor

pool s of t ra)l‘gg((b\,r}%@;ﬁ uu?mgceﬁﬁ S%ﬁgﬁhnoal rﬂ‘gl)anuc umm[l)J P?H)lgr?’ (%b_ ),

modi | i eul i ons, In eorldé
deoxyr|bonudﬂé@ﬁﬂbeémvzmmbbeevaMWZHL¢H”Jéﬂdﬂzhﬂcﬂdélﬂdc%eot|des A

transcripti qmemn?{&uy a opéﬂﬂstnﬁlllcﬂ'ongsﬁstm@dwtkylcfﬁﬂﬂﬂc 'glo@ﬂq“alc'ngcheld A and C.
isrelcrred to 3 égﬁyw ﬁﬁ%?e g% If]§electe t herefrom
are refereedMF6“5§°“? POugh BTl 5 O 'mk%ad§%f BERShHI Xt ur e

cont ai ni ng déasycldridgvk (G ardtho B MORLI. @s WedhdeiCriiesenmefi@pivechidio is a
"dRmY" m xt %l&:]%%qysgpgcg%[e%o§g cﬁﬁt 8‘; reTh%rngfn ﬂ)%sm?odrug %él{d-q%l\?%&i&?SC and

"dRn, Y' aptaners. A transcription xture cont ai ni ng
U, and 2' - O @ 'i% ylFePred to as a "rGm -1 " nlxture and aptaners

sel ect epl ! hﬁﬁ(ﬁgglon}nqﬁnﬁ]cn cnnbncfn%%gs %08%01}11c|wum5 LO]EPIlatdﬂ%krrlcd'&uﬂ’]lélollu and G

transcri pti im xt
and 2'-CAAe1AcxwumaﬁwOOﬂmanﬁh@Bﬁﬁw@@p@%heﬂmwwbdmwwoas aapihed fre@pnat i ng
m xture' and; aptRABES o 8h&CH 8 int NG Ak LARYIRN She 27-position of the furanose

residue is substituted by any of an OMe, O-ulkyl, O-ullyl, S-alkyl, S-allyl, or halo group.

Methods of synthesis of 2°-modified sugars are g!esérihcd, ., In Sproay, ef af., Nucl. Acid

Res. 19:733-738 (1991); Cotten, er al., Nucl. Acid Res. 19:2629-2635 (1991); and Habbs, e/

al., Biochemistry 12:5138-5145 (1973).: Other iﬁodil‘lcnl‘i‘q'ns are known to one of ordinary

skill in the arl. Such medifications may be pre-SELEXT process modifications or post-
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35. \VO 211116/0888R8 - PCT11]52nn'c/uns215 referred to as-altern;
:tfing mxture aprvliucrs. A transcription nixture containing 2-Ove A
U, C, and G vvhere tip to 10%of the Cs are ribonucleotides is
referred to as a “rm@n IT nixture and no amcc sel ected there front
are referrg,ngno as. L‘rl mCi-1" aplanmers. A transcri ption m xture
containine 2**GE"K 3. and C and 2'-F Gis ref errécf'flé"%ig””“““
"fGril-1" Ini,ci.ure and aptanctls selected therefromarc referred to
as "fGQrml" apmmers A transcription m xture containing 27-0Me A U
and C, and dcoxy Gis referred to as a "CdIIl I-1" mxture and
aptanets selected therefromare referred to as' danH' aptanets. A
transcri pti oSELENTY lxbcmsfsumoccﬁn:tlansmnngticdamx)yp[é\aiouamd}eﬁfﬁe&n,nioeiﬁ@;lig@wdahd Uis
referred to S’I%m{?‘m o “‘W” mpom.lé.F U8y 3RMk: aﬁ)g nets selected therefrominc
rreferred to as’ tancti s, and 1 transcrlptlon m..tLrrc

contai ni ng a4 - ﬂ‘lslﬁUﬁi @@Edsdﬁ&hﬂc&.nﬁﬂfl %&e]d,ds K ibSrpBraiidn ifio MeXt Ure and
apl anrer:s ssj&g referr Rry"

aptanets. A “71i PKIFSF Vf]ﬁ “”Ci‘b‘t‘”éhé' N ‘8&‘8‘“&%&'? &}yr{?ﬁl\{ “§|‘3sz““ 86,7

nucl eoti des @ dhirsedigabdliy, yederwwednltwrfaudﬁm“twlprocm ingofuagdre abdede by
post - SELEX rlﬁlpl équhgﬁnﬁ’:m% Lnl lp%ﬁwﬁ!\m S%hlll f ‘?OJYW% stawjxc\;\ﬁlllg\ﬂttulﬂfc@uly

Gs. 1001521 A preferrte odi ment i ncl udes any conbination ,
2' -deo. xy anti*gins "o ihuePst ?fd'és‘“d% fr"rtﬁh"é“”ﬁr ef erred crrbodhnent

i ncl udes are_conbin n . of ) ,

i nure pref erlpgldllenﬁ@ L?T‘é’ﬁt nlm,slho% ctmﬁnm nsm comILrbw nhé&tieicled O'bf‘”‘ﬁﬁo“das ! |)é1 and

2' -G Me nucl et betkesd vimowqiu@lhlcctahempywnmlcttdnil@étsnamel u¥is@s Mscr{bsioh  as

dRmv, R ok i %6311@99&%4 NERE. @%gaastahomq,h@w,ﬁ el ng! eot i des
into the aptanmets of the invention is acconplished before (pre-) the

sel ecti on pl’ﬁt(ég%“ft’é on@jblnlaD ﬁFé‘C(gEf‘_lEX“md In_ﬁn 'béé'é%l’“ﬁlﬁkf qr I”‘l"b'a“‘tflb‘f‘ﬁ)"“
Optional |y, @gt:an®nis: afight fvenpbvgnt tiomoditomidphicagifded daualeali des

have been '?%Psr PR n‘?"t\ ml?Y%aEHEXSrE!aFN' - os1 RSOGE ZETJ Wﬁlq.m(m%%'\% calnt he

further nodified rocess no
post - SELEXT ?S/Ip}ﬁ“@céé‘SCWibt‘l“b’@l"l%ih’"‘dh@‘l" “‘acopt'J@ﬂl'f‘SEL‘E)('l’Ha”ﬁ‘t}dlﬁlfﬂ)%at| on).

Prc-SEl ., 1 Xl Mhgne aa& mmh n&a&a ARG YhBlach lmdg.lfohﬁdmm@l)el c acid
ligancls w thI speci icit qu 1 % SPLEX&' targ nd al so i nproved in
vivo stabili ™ ﬁ&"é‘fﬁs ‘?ﬁl‘_‘f’:‘ % Ao RPGPERE RS U 28F Sis, Cc. nodification

(e 9 Lruncablion. Ehethan, SARALLAR QRO ATl LL mhbsmﬁﬁl eot i de

modi fi cati ons previously avi ng nucl eoti des

neor por ot ed B-FprengEIEeTHO bpn ey el Iﬂrlé'ét 'i“éh‘)“%’&ﬁ“‘l‘%%‘iﬁl“'ﬂha further
| mpr ovenent @;fnll\ieﬂqlw MRu&tiab dqmwmw&l h@]UlBlc asharsehy vakfeat gt he
Iblngglr Bgr gf'ggt(ﬁgmm thal b]g?!ﬁ]@?{\lll(ﬁ m; n hc(fllll el bﬁ%g c?nfounahoncﬂgntg)g\(‘:{?\%%;[)r;ndes

2111) 6/1i 8%@1\I€Cﬂc?ﬁbl§®lJBQC1l MJL\IGII 8@ fﬂl‘fﬂ)llﬂf 00dBdyinToicgened tiedspool s of

-nodi fi ed (l]ﬁllge )fl]L]t,% ln :QNE\)D Wi 5 BNA o @NEE R lpi 5atbﬂ\9%ﬂﬁ$,§l‘40ﬂﬁlnbQ‘{U%l er which
a pol ynerase accepts -nmodi fied NTPs the preferred pol ynerase is the

Y6931- 41734A'”E‘b\%1”é]‘Mt"dﬂf"“ i 't s g ePsice &‘“Hdl YP KRR e r

pol yner ases, idpafitd cul arly
(00143} The aptamers with specificity and binding atfinity to the targei(s) of the present
invention are typically selected by the SELEXTM process as described herein. As part of the
SELEX™ process, the sequences selected o bind to the targel are then optionally
minimized Lo determine the miimal sequence havine the desired binding affity. The
sclected sequences and/or the minimized sequences are optionally eptimized by performing
random or directed mutagencsis of the sequence to increase binding aflinity or altermatively

to derermine which positions in the sequence are essential for binding activity.

L
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those that exhibit a high tolerance for bulky 2'-substituents, may

al so he used in the present invention. Such pol ynerases can be
screened for his capability by assaying their ability to incorporate
nodi f | ed nucl eotides under the transcription conditions disclosed
herein. 1001551 A nunber of factors have been determ ned to be

i nportant M@r2otchgssdsanscri pti on conditions uselid i nctrhenwetdhods

di scl osed herein. Foresanple, increases in the yields of nodified
transcri pt arc observed when a | eader sequence is incorporated into
the 5 end of a fixed sequence at the 5 end of the DNA transcription
tcnplate, such that at |east about the first 6 residues of the

[ obt ar ni ng e raneb it P bty St e hearr i eua BB ges is the
presence orﬂ@dwe@ﬁmﬁa@FeﬂWD@FNUO%m$M@m?m“WEEW@éWthW@n can be divided
into two phases: the first phase is initiation, during which an NTP is
added to the 3'- hydroxyl end of GIP (or another substituted
guanosi ne) tovyifeldeExdi'nucl eotidc which is then extended by about
10- 12 nucl eoti des; the second phase is elongation, during Wfich
transcrlpt|d%“bﬁoc@ed@1Eéy@HdW¥WétaddﬂQ®Uﬁeeﬁ”Wh@UWFrgiwﬁbéﬁx 10- 12

nucl eot i des.inckfenfi@so BEGRIze fAURA sbhat, »SHBlv|id-SHORMIA FudaiN 24 e e GTP
added to a tran crlﬁtlon m Xture containjn xcess of2' -ONl e GIP

nra suff|0|éﬁvdbdwé'QBV%WFH%’%ﬁP&W@?%ﬁ@“*ﬁgfﬁ?ﬁﬁ T@“WP&H%E?lptlon
using 2'-0XRedsuBiPp nbubhscapgelaiaanse pegtyiigraenbensintdygr@bosigat i on phase
the red aceqmgk%&é%ﬁg QQ;bo&ﬁ%ﬁftmeen 2'-0OMB and 2'-O -1 GYP. and the

excess o01l: 2 GIE' allows the incorporation of
principally ﬁohe:]Z' T@/\6Gﬁﬁailu.llla@m&m\A&Qtsh%qmmmutlanmf[ﬂﬁt or in the

i ncorporatio ﬁﬁtlgused nuclﬁgtldes into trqnﬁc&L.ts i's
the use of B %‘1’1‘“%‘?“\} i1l Ht'“s BrEi" arm Bt ey SHBER 1" THE"t YRS i pti on
m xture, Di fifieerentificatonbdiady inonse 0f cosofigentsisat ihonsuliof spragnesd um
chloride andmmngémsb%nceﬁ@kncgem&meéwm@ ,)L&'ﬂn@!, lmm@fmﬁﬁtd yi el ds of

2' -Oh4dc’ transcrlp optimum concentration he nagne5|un1and
manganese cHMOFTIERE C%@“ﬁ@*ﬂéﬁéﬁﬂﬁﬁﬂmﬁhmﬂﬁé“Ebﬁb%HPFﬁﬂPﬁh in the
transcri pti @ngdead@tided mdrixiqEtu@bNIPscwiiehs aedmpl.ex: DNy afn@atis met al
ions. To obtain the greatest yields of maximally 2' substituted Owe
transcri pts 10014@. | AgdvhersAhat @nagridOMe ARAOBB O utclcod@%npbroGledilchowot | des)

CONCENt I at | QRS RRBEAX RSS! m.&m%mgm% L{mog.hlt@J;udgl&o@mlmlo 5 mm
manganese chl oride are preferred when each Pis present n

concent rat i GATGHCIEGES SHNEC VTS HLE SR e PPQP“U gt AR RIPTE S 1. 0
mVl concent natledns aefkibigppiox binmgiel ysiGuSnandd pdMper2ekb6dibidRS:-0S PC 17U

S211116 /11 n:llbﬁ ?\||1|§ 1» hno\ﬁs lmr;l?\%olqglﬁbon fu%nd%ﬂ’]d %lhqmwk'\#%g}lﬁgese

chloride are preferre tration o
mtL r. onreﬁﬁv&&oﬁsdﬁiNép@ﬁ@NW#ﬁﬂ@FWWQOBUHﬁNUhm@@hé5|Mﬂﬁmhﬁﬂd¥lde and

2.9 m11 rrargg@m&e“fahharipmelarsaesm@a‘n ergr ﬁ\dls |inﬁ1iab/@ﬁ(5§u '\ﬁJh@ﬂ@ﬁ cums from
t hese concentr |Cant anount s

[
of nDdlfled<¥P5h éﬁpﬂ{g 'qgﬁ%c éTqPﬁﬁ LH@ PW&ﬂgikiﬂf @ WPt YWY or
guanosi ne i Noab@4s7 rlmprnlrccl antis, 20, & sebhagdnal lesulppScaficneimid Ne. specificity
of the polyngrasao drFPJd I\tobgnﬂcm Bé(ﬁtLJQ%Q.H(E\'p,ﬁQ‘; Ioﬁﬁm 1678779% 1%% gnt, the o

-term nal nucleoti % ranscrip ener at ed ashion is
likely to bdPegentdy 32003, 1nd U P]tcntApp]lcmow 0. 10/873,856, l!l(,(i hm(,?i 2004,
entitled “Method lor in vitro Selection of 2°-OMe Substitured Nugleic Acids”, each of

which 1s herein incorporated by reference in its entirery,

[00147]  The present invention mcludes aptamers that bind to and modulate the [unction

of complement protein C5 which contain modified nucleotides (e.g., nucleotides which have

a modilication at the 2’position) to make the oligonucleotide more stable than the

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



The preferred concenl:raiion orGviP (or guutosine) is 0.5 nbl and
even nore preferably I mA4- [t has al so been iwnd That includi ng PEG
preferably PEG 5000, in the transcription reaction is usefid to

maxi m ze incorporation of nodified nucleotides. 1001591 For maxi mum
|ncorporat| on of 2'-ONlé Al'? (1000/() UTP (100%, CTP(10004,) and
GTl' (--90%° "YMBL-f') into transcripts the foll O\Aﬁ(h/g‘%’t‘fr‘lm-ﬂ ons are
prefencel | I'1FPFS Lu ffcr 200 M. UTT 40 nNl, spenpidine 2 mA4,
P1-0-8000 10% Triton X- 100 O C PA (wWvVv), MyCz 5 niN1 0.5 nN1 where

t he concentration of cacti 2°'-Ov NNPis 1.0nM, NNnCO1.5 M4 (2.0

ni Nl whct theconcenlration otecach 2 -O4eNTP is 1.0 mvl). 2'-ONle NI P
(evlch) 500 irM (mere preferably, I-00nM, 2 -OH GIP?0 pN1, 2 -O-1

G 14P 50011. phdsicalldbeddafios A lYGQIikre. 1u?$=4¢\xITYﬂnRNAofFZo{Cwmprasenul@awmxt s/im,

i nor gani ¢ nx[.@mhgﬁ.maleasae L,iew ] s/un&m eloﬁgpa 3 @45 mwrmt&% eader
sequence of at |east 8 nucleotid use erein, one unit. of
the Y639. F/ FETSYA bte&nt Prlemacs ‘bb‘l‘Vr?g’l"%‘g‘épd(“éfm‘dﬁy” dtiRete Caltthnt T7
RNA pol yrer as&iuspesd { inacko lrerphuninics odahd nad cassidubevanpum. mkenzyme
E“egu:’ r ﬁ:jGTf ?J_mlmﬂgptr\u&m?cetbwcslc‘: lgmalmd Ilobnadchq\/Ed Nleqldtlc Wi Hcs%&?i%?l%ﬁﬁ%c?,thniugder
pyrophes| hat@ag@ldsgbsdefioned lhaspwm“asrmwmtmmfml @wmyrﬁaf\tnhkﬁ resijinep \\Imll
liberate I t, ml.g:0hvi DOLAARI & 206LDRRARS PRt & uRQ\V u]ﬂhﬂb’&cﬁu@& pl-1 72
and 25 C. 1001601 Por nmsilnum i ncorporation 0% -Ove ATP, UTP
and Cf P ("r ORI peneafy t”r”é‘h‘é&r‘i‘ibf‘%“"d H(é“ P B lﬁg“"ébﬂél) '\’f°| t?ﬁ%’“sar e
preferred: |«dd&RRESH bufﬂfceﬁppmm M 208 Eb not4Qonserinily, s pen e gintr@e@isingl vi |

PAG- 5000 10%{1& chtY%d Lcnd t

L 0901 '--W/VH 2. nuM (96rr1\/|

where the concentrati on uq'f"n fohy ke Vi N%Bmi%f'ﬁ’.\%gﬁﬁ/ﬂ'd nO2 1.5 niM
n Mot CoONOmt et oM. BY Heaoiig: waiisd NFROdI:2in iy

(2.9 n\4 wheresth it FOR. BY ieaontiog u@iEd NERoddep @u IN) ., 2

-ONl e NTP (eagh) )iﬁ)QO(‘actjonl-\-Ml(ﬁQ&ﬂu thmc/@ir(ﬁb'In)nquoadQu{n}“ oligdnhdidotids 5;
"(639F T7 RNA Pﬁ Hérr\]?r ase 15 units/m, ino osphat ase 5

G
units/m, antf°4 '“bU’H”hb“ Aegegty! ¢ %Jédﬁ‘é‘ﬁ(@g‘%&f“ 214 (X‘é'é’ét‘”@ "Wucl eot i des
| ong. 10016bridtiokomd IMBXd B nnﬂl@mx'@mroatdumnbe(d]aeﬂ% thefretBds GNBepréHd and

CTP ("r11m ef erred:
HEPE(S buf f EI)’é J]f‘m‘?n dlﬁ][ﬂ%@ﬁ rucptéxlyrbhgmf QIC &ﬂcpﬂjl@%p&“ﬁgthu &fi%{@?glilG/ 11052

|5 spermdi fh@nlzurfmm‘w ‘PEGJ 8'@190'%0%(W'v1)(’c1'w Plttﬁw*cw 100 0.01% (\v/ V),

MC12 5 mM (9, € qntrat on of ach 2'-Ove NTP is 2.0
rnM), MaC | 2[%(1{4%]% Q 1§L1§bcndlnﬂ Wﬁc IESCNL fNjy um%ndhm €33 Jmfnlu(gﬁomf”gm%ch 2 _ONl e
NTP is 2.0 nMﬂbin@muGiR/bON”I 'IFZ(leanh)rlEmlrmod(!mmes of preflér@i §Tr.2-0

ITM, pl [ 7. 5I’P Yﬁ:ﬁﬂ{ﬁ/ngﬂJo?(%éplnI?OllB,\bAhl\%)@’nﬁllmll;(,%&cnl§\d'rllnLl)1t]§é\ﬂitcé I'norgani c

pyrophosphatase 5 units/tnl an _all -purine | eader sequence of al

| east S nucl é’b‘t“ic'dé@“ﬂ"6’%“"““”1‘66‘1”6"2% %r- ﬁﬂXl‘Jﬁ'ﬁJihzl AXsrpoTatoh (1009
of deosy ATP antbx@Hyi manicha@ins DN TILJTF, cand TERR (TichikRbOy) b anb@er

t ts t Fo ff 200
mr\lﬁnsgl'l'l'p48 n&%dnmﬁﬂ 19&.. |J1u:<91ém Lq (lngm 1%5 a{lﬁ]gQr(%lpl i Sgééj élggta g.(";}o (te[ dV)

Triton X- 100G @11%(!(% \,2) ngzd\xm gncg~ sl hL)\\MI-]ﬂp'nOd@(. Qo o ATOEPNY f 3
(each) 2.0 ndNm, 1P lindtsB nucl¥BdQF -f7 RNA Pol ynerase 15 units/nm,
i norgani ¢ pyrophosphatase 5 units/111l, and an all- purine | eader
sequence ol' @b 14Pleasdtmalimdoiteotsivcfes infega are created using modified polymerases,
e.g. . o modificd T7 polymerase, having 4 rate of incorporation of modtfied nucleotides
having bulky substituents at the furanuse 2° position that is higher than that of wild-type
polymerases. For example, a single mutant T7 polymerase (Y639F) 11 which the tyrosine
residue &t position 639 has been chal]ggd to phenylalanine readily utilizes 2'deoxy,
2 amino-, and 2’ fluore- nucleotide triphosphates (N'TPs) as substrates and has been widely
used to synthesize modified RNAs for a variety of applications. However, this mutant 7
polymerase reportedly can not readily utilize (7.2, incorporate) NTPs with bulky 2°-
substituents such as 2°-OMe or 2% -azido (27-Na} substituents. For incerporation of bully 2°

34



[ 001631 For nmaxi mumincorporation (10096) oft'-Ove ATP, t' IT and CTIP
and 2'-F GIP into transcripts the follow ng conditions are preferred,
HUES buffo 200 unM U1740 mM speim dine 2 nnM P13G 8000 10% w V),
Triton X-[00 0.01% (wv); NgCl, 9.6 M MICL 2.9 nM 2'-OVe NTP
(each) 2. OwaMsphssdk 7.5, Y639F T7 RNA Pol ynmerase 15cH0éti&/igh s
i norgani ¢ pyrophosphaase 5 units/m, and an all-purine | eader
sequence of at |east 8 nucleotides |ong. 1001641 For maxi mum
i ncorporation (100% of deoxv ATP and 2'-Owe U TT, GIP and CITP
("dAnt13") into transcripts the follow ng conditions arc preferred.
1-[ 6PES buffer 200 mM D 171'40 nM spermdine 2 nt MM PEG s000 10%
(2W/ \é)_, _ Tr :\I:[rgrﬂ)sl?ﬁ 1ch@Q dbid- Iﬁoly(]MVll%)mnamW@'b}/] 198—'6\)|ITM1nbl\vfﬁGhsuch& 2 MV 15
'-OLvi e , rase
units/ntl, i"?‘i“g'r‘)&z%%q"c’ed ‘Bp aé‘R‘" ?;§é”‘75] UN‘P&V%P’ AN ”'3” L ' pur i ne
| eader sequdended of! l1a>tbu¢reacslt!n Blllmdcnmmlmd@&) mﬂmibgue[@@&@@r\'lﬁmnmteach of
the above (@pL r@@ﬁﬁ,urlrpw%um r?\ruew&@;\atﬁ Yes PRIOD. Q%%dn@t alshglt €MPEr @
lure of fromabout 20 C to about C. pref erab i rons a%out 30 "C
to 45 C, and“i'd Po'ﬁ‘i't‘@f'sér“é@f“y "é‘t“’gdb“duﬁt“"%?‘”@"f‘tﬁ?ﬁé’l& AP BYU© dT“lﬂaﬂt”e(cast
two hours amngid(dijs 5&-1)3@11QﬁbuanOIPadﬂhdQumtﬁlelc&hﬁaﬂlﬂeﬂ:hm& 3@'tanseri ption
Eile\r/ne)l‘ 2;[ ieVI ?g%gﬁ% N)%%)Qﬂﬂnt{i\gi[ougle mutant aldf I%ﬁydﬁ]gf 111|.|l%{1(r?]'112?olv11remscs tlle;];:r e?ﬁsg f or
subsequent clrmomelsswﬁiprlomomtld afelélcyudb'@e tldvine allolyd 10 tfdlldcmxrtmrwuoff_ an
optim zed PER:tEAGL @ ub4SENM,, ﬁ@]ﬁ’élﬂy | QBsSindeseddoped herein, is used).
The preferred DNA transcription tenpl'ates are described bel ow (where
ARC254 and ARC2H6 Gd‘laHS,CI‘Iub(Bqu[Hdﬁflh"alnhdcﬂh&(ﬂ\@ﬂ(ﬁhﬁ)ﬁidﬂd&dd&ﬂﬁmaﬁd 39 \VO
rzjlé]mms{::):’ A’[S\]A?ﬁ{r)ﬁl? ng LAH&é,ng‘]&é]g /471 1&801%@@ on oﬁﬁgzgﬁflctsubaslnragcrf{ Hﬁs under
5- CATCGA' |’ @Eﬁlll-ﬁ”'A@T@ ‘G"WE’V‘/J&A“BMTF@@ ONTETINIINRNISNNIINAINIG ora o] of NN |
NNNNNNNNCGA%GSU bhtieed ‘QIQn@lludl@ d} 1 [C@(EFAE&te@QI@%GT T8 ki Ao’ ARC255
(S1--,QID NO i00): 5'-CATGCA ] CTAOOOONNNNNNNNNNXl AN
NNNNNNN' NlNRN&eSNNNIOWrﬁNN@I‘“ r(\ % mfl.ll]e.hé. &lﬁ&j\ pujeats @é“ @setl umdell A
AGT( _i A( dTCBEATIRAL disciBseRE2Sh. (SLQ | D NO 101) :
5" - GATCG \ TCGATCGATCGAC AGCGNNNNNNI | 1 g NNNNTNNNNNNNNNNNt
NNNTNNNNG 111 BENACE e teTe et ATAGPRAGTEGPATTAC Bnodiftd01661 Under
rtN transchigioli@f € Qmdi Lub@ng medifidahec1fE@Ss e nlcdMEMbAsRM beliR8ame or
E :: Iaglsfglsghgﬁgisucb A%g;niuu g}lldrlé]éﬁlt!)l be: nt?qli?ié‘)slfu:%lzﬁ%tﬂ}zl nn?lgﬁ-lhe sﬁ'lmteﬂoods[(([jﬁy f\% OR
cytidinc h: |npil€too®:phlai esn(lO, 'b)lcmawdfhQucnﬂ)llnetmurrludnb re- tlhpktdsphat es
(UTP). The npdjifil A £hi ROUE!HERLLAES RLAHHGRS, YSlNidhgs Eduining
I msctiptl ot m xtures of the present |nvention conprise

suhsl ant i al Perdpfes payheye tl'ffefe"é@i@ﬂe)w%'é‘c“?“ BTG ARB B b oy -
cvlidine, amge 2t mddHhctifoh (hr me unnhdditiad)prielt el fyeichicaFhodiof @R tia v finothlN,

transcripti %.’h 1c,nlnypc oﬁmoc’mgauoq {or arc unmodified). In this way, ranscripts, or pools of
transcripts are generated using any combinacion of modifications, including for cxample,
ribonucleotides {2°-0H), deoxyribonucleotides (2°-deoxy), 2°-F, and 2°-OMe nucleotides.
A rranscription mixeure containing 27-OMce C and U and 2°-OH A and G is relerred o as a
IRmY?” mixture and apramers selected therefrom are referred to as “rRimY™ aptaimers. A
transcription mixture containing deoxy A and G and 2°-OMe U and C is veferred to as a
“dRmY™ muixture and aptamers selected therefromvare réferred fo as “dRmY” aptamers. A
transcription mixture containing 2’-OMc 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 coniaining 2'-OMe A, C, U and Gand 2°-OMe A, HYand C

and 2°-I* G is referred fo as a “‘alternating mixture’” and aptamers sclected theretrom are
3s.



nodi fi ed ol i gonucl coti des conprise a sequence where at |east S0% of at
| adenosine nucleotides are 2'-OFl adenosine, at (cast 3090 of al

guanosi ne nucl eotides are 001-1. huanosin, at least SO I, of al
cytidinc nucleotides arc 201-1 cytidi'nc, and at |casr 8010 of all
uridine nucleotides are 2'-0OH uriliinc. Ina nore preferred emhoditnent

airN irauS&PBrER the resulting nodified ollgonuéngW”dezbf t he
present invention conprise a sequence where at |east 90% or al
adenosi ne nucl eotides are 2'-0O. 1-1 adenosine, at cast 90/ of al
guanosi ne nucl eotides are 2'-0OH guanosine, at |east 90% of al

cytidinc nucleotides are 2'-0OH cylidine, and at |east 9051 ofal
uridine nucleotides are 2'-OFl uricline. In a nost preferred

enbodi ment oF TN 1@ FANEERIET YW PREC DI EEni Y1 TiIgei AE1eBtE ae8of t he
present inventicomd compfd' .s@o a)»saquenﬁqec Mb«amou’heﬁ%mmalb las adenosi ne
g,uclcje_l()tglugﬁzsﬁﬁgnn%hdbb/mb ang \t)illg(\:/l% ?C?Flthdélpud%m are i%(glcrerlloog m(zm pel(\(%;[u!sdes ate
cytidinc, anﬂn1@@@@muh¢whﬁwﬁwwe7n@éhéotlmég‘mﬁé -I0G GHefgraddi me. 40 VA' O
21 111( 11183H&%ﬁ’@(&&@%&%@ﬁmﬁ?&% lhcr%@gl:l-ﬁz;]el"eu'@p@ra: FtBﬂﬁYdM@&SW i ption

conditions of the present invention, the transcription Teaction

m xture conﬁf?§@§m2““%fc*mﬁﬂéhos?HéAt4‘HHB§HH§P i 1 pleriefe ay¢ anosi ne

Oi phosphat es dGm2" nGuee m'Mtlpld11d’l*6%ltact"ttdplh&&pihake&,lm&l’i}dax 201GV el Ke

tri phosphat e%’msu |h%n Il'Il‘nglL u‘;%gm%lv L Q m( ?ld q’.eé Ooanqg"“!s iu%lruﬁb t he. !
rav transcr|pt|oh m xtures or "t he’ presen I Aivent i on rise

SUb_St ant i all ylf\a||B| NP fEy e s lhcg‘ﬁmglmlchgwéf@@ycH\enB zpmlmm P!
cytidine and, lal'nScrifMEanlnEiL(ﬂﬂmn.l- Ay a-cpr ebesiueds .@n‘n@db renty hik@chkesul ting
modi fi ed cdi gonucl eo es_conprise ere at east 80% of

ti uenc
al | adenosi n&"“RHCEf% %Fﬁg@'nﬁﬂﬂ ﬁ”ﬁTO“ﬁ'%q% ﬁ%fﬁ@mmaf e85t 80% of al
guanosi ne nuwhembsdeSmaﬂ@mzm“CPAWnQUammsmnaunaﬂy&ea3Um80&&mLﬂlI
cytidine nu&’m%f? chlgsb\at%g \%l L, iaC L}{IEI q\ h@x?p Q’QIQC %Fun ea@H (;N(\n Qf(’)\‘;‘?‘l |
uridi ne nucledtldes are - uridine "hi Tt more preferred
enmbodi nent, %he resultlng nDdlfled ollgonucleotldes conprise a
sequence mhegm le (qu 90/ u of ni| adenosjne nq& 8ﬂt4dps,are 2'-011
adenosi ne, at Ié&ast'? %@&F&PFm“ﬂ§ﬁ8§fﬁ%‘ﬁU TRET 9 dfes at ¢ M1
guanosi ne, a@“beasbmgﬂgﬁmﬁab¢ﬂcymmﬁwhewlmumkemtL@@Bﬂ@@EﬂzchGCMh®

cytidine andy afud 8a8HiaQ0%n 0fcn Hoke pHEdHl AR NHE! S H A8 S0 RN iBn orGNb
uridine In a nost preferred enbodi nent, the resulti nodi f i

cI|gonucleoI?ﬂ@sméoﬁﬁW%%ék%““%édhéHEéW%ﬁﬁﬁﬁslﬁbfﬁ”hﬁgéﬁ‘mdﬂen05|ne

nucl eoti des arey 2 d@fnNadenosi ne, 100% of all guanosi ne nucl eoti des

are 2'-OH guanosine, 100/0 ofall cytidine nucleotides are 2'-Q0Owe

cyti di ne andi0G0% bforadritiogef Widied mupidot s arecr 2 iOkenyol di ne.

Eth01?8l UndeIcuﬁﬂRmﬁucﬁ&@cﬂ@@hl)m%kQ&u&QﬂQL&LQ;“%pEéES]Ji hengﬁ&@@nt I nventi on,
e transcri

ct nosi ne
trlphosphateEMMQ“mﬂéo m@ﬁhﬂ%é“ﬁ”ﬂ%fP“gﬁ% 5H§%@§09§3“é3 ‘ﬁhyp“cytldine
t ri phosphat elsen ifgpdroRited Oy prets Nt piodissreodificpyph ol &néersnodififhie poodi f i ed

ol i gonucl eot udeaup.rlgguq]%@lmuqﬁlbmgeth,%slctlu,@iw dhdeB0R64ik alm.pnc. lq)ﬂdl tions
oFt he present inycnlion co substantjally a

al |
adenosi ne, Bi I&é' Ayocbld:dw P SI Ié;\ "‘b)_loctr.rﬁtn}?f)llﬁcwylfs ytﬁlddéocluréﬁﬂmbu 1@& net hyl
uridine. In apmﬁehesmedm@mhodbnmhT”umhemﬁ@sumwkmgu“wmd:hmedpml

Iolaiag?nggl%e()t IQ?Q“O&O ﬂ%nﬂﬁ@ﬁl‘%m L, ., m 1((13’&0[ (9”:, golmt <m§|? d?[m%?qlld)%ﬂ l?onWher e at

additional nucleotide modifications of previously identified ligands having nucleotides
incorporated by pre-SELEX™ process modification) can result in a further improvement of
in vive stability without adversely affecting the binding capacity of the nucletc acid ligand

having nucleotides incorporated by pre-SELEX™ process madification.
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of all adenosine nucl eotides are 2'-deosy adenosine, at |east 80% of
al |l guanosine nucleotides are 2'-deosy guanosi ne, at |east 80G ofall
cytidine nucleotides unit 2'-Oniethyl cytidine, and at |east
S0%of al |l wuridine nuclcotides aare.2'-0-nwthyl uridine. In a nore
preferred wopodisseyst, the resulting Mdified ciigonucl/egnicdesisof the
present invention conprise It sequence where at |cast 90% or all
adenosi ne nucl eotides are 2'-deosy adeuusiue, at |least 90 % of all
guanosi ne nucl eotides are 2?' -deosy guanosi ne, at |east 90" % of all
cyridine nucl eotides are 21-0-nethyl cytidine, and at |east 90% ()fail
uridine nucleotides are 2'-0-nmethyl uridine In a nost preferred
errbodi ment , (&1 r esuderdrangpod!s oMOMRA IS SN A CT/SFI St 2rdifiag, I

11" 1G215  mogic bech gloh&@.mseqﬂc&gsbmn@é N’ﬁhemq,ms@molJn&w@m tven corrprl se

a sequence. nucl es are 2

adenosi ne, I\ggﬁ %66’?‘ d%l‘b'IC " “m@'lféﬂlf)gf’%g“ﬁ”f'L"“‘r“ﬁoﬁﬁﬁé’gl)ﬁi‘é“?‘)“l't"’L'gLfb 0oXYy
guanosi ne, 1@6: %@ colib!talhlghm\ldrfl=Lcd‘pnrimll<macdxnmlthndESnczﬁ4l$o bR ved melhchpydsenel  Me,
and 100% OF ;. Al fo, UE i oL BUG L EQL b ARR.RE Shnidd On TR ki M Sli Dy ] 001 (91
Under rGm - Im\t rlg?lsc“rdl E{SI gﬁg%cc)n e onsd of ]mhpl lﬂgjé/ent)”:irgvcent ]ﬁgrll Sc
transcri pti oHoPPREEPTIBH 'W’f'%l‘ e%émbblhi)w@égnozmtm'mnsgluaﬁ%% b%@

e e A e S R T W
ol i gonucl eottpldlesmpﬁ@duncledmc,tmrlngscﬂdﬁ@ he@ini FbrkxiamBnmérpbds ouhasiddslof es of

the present ljvent anf\pu aﬁQﬂRRh&@héHh{ﬁ@e@m bl ls)’mébldo. afed ..Q'lh&ynilcﬂﬁmt' e,
2-OM e cytidine, 2'-Qvie uridine, and éC]VE adenosi ne.

preferred e%ﬁmeﬁéﬁf at Uyeppg @& i Pf"ﬁg"“ﬁﬁdi“?'l @Rt YOt K BT “Eﬂé‘%"“corrpr i se

a sequence f e reid@t o N 1SOenokanalip sguapeside nucl eotides are 2'-0 3

guanosi ne, at lcasl 80/, of all cytidine nucleotides arc 2'-0v

cytidi ne, atl0lig@st A@0%pMmadrlandiadinpgianie eetrird esorapreling 2lodiOe ur i di ne.
,and ar | eaS{ch&qg/Q&Qflhe%lluSul\@g@@Q§&[ﬂ§|OHHM [l dxﬂeSnﬁLc%plgm uq\{qé dR@ENosi ne.

Ln a |nom pref erred eutbodi ne.nl. the resuhiug nodifi

ol i gonucl eot'!'de¥’ PEYpIF B "éi“séé'dij‘élr’iti"éf'“'WaéP‘é“‘é‘ P é%té‘f’“d%% of all

guanosi ne nuglreot ¢ndescTl @ domékhibguanoshidene) a)tdeI(B&SItuclgtﬁmu ofichidll
cytidine nug| , ALE AL E &Y . di I : %81 411l uridine
nucl eot i des(iI| '}%Q %2{39%@50‘?&& 18'9:3 St l]&qccg(?(i ph@s 96%1 E“ %2 nédg%%m ne

nucl eot i des “psgigon Wﬁchéé’ﬁw’sti‘%’éshUq"njfdw ﬁﬁé”tbf’“‘ﬁ)@ -¢f erlkedcendedicttent ; t he

resul ting mogisfiedmal jnﬂﬁﬂb'@ﬂ?e-@tlli(dlﬁ?’sld&@mrliaﬁs@ri]ﬁ]oﬁﬁhﬁum%ﬁmmeh’ne 100% of

: 11 2nanosi ne nucle s ar -011 osine. 100% of a tidine
nucl eot i des “*%F" 0(]:% C?W?@ &li“%IﬂCH’é“ ““1'6%)3 BY Y4 G ”ch "“]Sﬁrd’éf)'é%%{]i”des arc
2'-01\11C urd @i IHETP, lanchcd 00%¢ripfionghibrs thadernasin _mkmsqmuctuet@tcl resmarien 2’ - OVe
adenosi ne, . 1QQ4Z0bMNAer Oil FEThagule L ARBEIARE &AM EON L d-aNg0f be
present invention, the ‘transcription reaction mxture conprises
2' One adend FrE"PPYS %Wb%‘b‘ﬁ‘ﬁ%‘lé““eﬁ OETNI'é cyI i di ne tr| phosphat e,

COHVI guang@ﬁﬁ I lnfr%?otr]{gl|ll 1blHn ‘%‘OTH llk mcowfn |L|0n Og%mrlﬁ‘ tf&ll nucﬁ nucdﬁlleljdéi?'ggt i des
pr oduced usiimgugipis lsnlw@m ¢tbpth ﬂlaﬂcsmwgow'ownﬂnﬂ)(lwwlreeﬂsm def Hnlh@lppcrnesent
i nvention CQﬁm[u'cS@nt%lle!k}%&]ﬁln]uu@ls oVwﬁLglmaZons%gmﬁ@l@ﬁ@@h&%d Rargese

cytidine,’ OMe guanosine, n . ' 1 wherei n he pop pul ation
of guanosi ne“ﬁ'lﬁ?l 86t f‘d?e(%“”ﬂ%% & H‘é&si C?‘rurﬁ%?—'%ﬂ&ﬁ’Slbo}’d’?m“'b“of“i Yianosi ne.
In a of the magnesiinm and manganese chloride being dependent on the concenuation in ithe

transeription reaction mixture of NTPs which complex divaleni metal ions. To obiain the
greatest yields of maximally 2 substituted OMe transeripts (i.e., all A, C, and U and about
90% of G nucleotides), concc;,nu'utions -ot’appl'oxima'te]"y 5 mM magnesium chloride and 1.5
mM manganese chloride are preferred when each NTP is preseii al a conceniration of 0.5

mM. When e concentration of each NTP is 1.0 mM, concentrations of approximately 6.5
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preferred enbodi nent, the resultlng NENInDdlfled ol i gonucl eoti des OF
t he present |nvent|on conpri se a sequence where at |eas) 80% of al
acl enosi ne nucl eotides are 2'-0Me -acl enosi ne, at |east SO% of al
cytidine nuclcolides are 2'-Owe cytidine, at |east 80% of aII 42 NO
2066/ 088888 1l C T/ U52006/0052.1S guanosi ne nucl eoti des ﬁh?a - ODde
guanosi ne, “4t 24588 809% of al | uridine nucl eotides are 2" ’éN'L
uridine, and no nore Than about 1(1% of all guanosine nucl eotide, are
21-01-1 guanosine. Ina nore preferred enbodi nent, the resulting
nodi | i ed ol i gonucl eotides conprise a sequence where at |east 90% of
al | adenosi ne nucl eotides are 2'-0Me adenosi ne, at [cast 90% of al
cytidine nUCAImQIOm! g(fq%m%nlgmwﬁl)/%quﬁ zﬂew Q‘Ehiér%ggg @Q%(wawq@. Jhe guanosi ne
nucl eciicles are uanosi ne, ['east uridi ne

nucl eot i des ey atmu (D‘I‘VEC“ 1Pk He. o d“lh‘éJ‘WF@P'loﬁéﬂn“‘aﬁém\’] TOYEH al |
guanosi ne nugh®t me@ nﬂ\ﬂ em@mcalhﬂ;ma,n,oﬁdfmdI]Hamacam&pa.@rcef.@ﬁ med
enbodi nent', the

ise a
sequence mh%??”Tﬁﬁ&F%mEF “’%@ﬁ%g‘“”' ”@ e%??ﬂ“0ﬁ1§§—§”m £>adenosi ne:

1006U of " al Ioopsx[lqh iR uw&ip@aumﬁvua& ua%ml.Qm%l.ﬁ;sh i Aer@Q% of al |
guanosi ne nucl eotides are 2"-0Me guanoSine, and % of all wuridine

nucl eoti des & How I miseiliv'y af Hebo Risessfer ‘h‘blr"élatt”ﬁé%“ﬁ‘ﬁjbuf“ 199 tdfe al |
guanosi ne nushaﬁhmdeﬁu@memznv@&iug@amm&unems@Bﬂ%?&iupmdew Dﬁmi 1

transcripti Onl t,Ci)(?Lr}QIIL umauxlmuo p!}}e\ﬂ)b{m ||nosme) m mIll and Lvu um]c n. Ely tl On
reaction thUI’ ‘2 6 denssine” h h{t g

uridine trlpmbsﬂﬁatégbumzmM¢N@-@yﬂwdfhewmﬁm@hd§§HWWéylmanUmem

guan05| ne tr !LQLUQ$Rh§§lﬁ§) nn'\rh]%cmé%@ HIQQOQ%JLIQQDHQJL@QJH des pr OdUCEd[ usi ng
the FGnhili rramscriptiun conditions of the present invention conprise
substantlallymlyﬂl12;mﬁhﬁmadﬁnﬁsnmeﬁ“QDW£KMEumnmdwnanmﬁ@(EN%me%}|Q|ne
and 2’ -| guani(%sll’Qe‘}(r\Bu:)Pt,m(Jpﬁie) b (1 Qm Wﬂ‘%%fé‘%{n onchti?nsgggu' & Iupg modi TI ed

ol i gonucl eot i d wher ea add osine
nucleol|cIes”aP@”%“UGW@mHH@hb§hn@ waﬂuheéyﬂ4l@@@@%¥maHW”mﬂwwvﬁe

nucl eoti des ago@ Rui-(OVR \um din@c.5ahM \\fﬁagthc &Ql%.mt.oalmm@mt odichar is
nucl eoti des | east si ne

nucl eoti des é’?é]%&:!\/lb(ggb |ﬁegm(|hwhuc%r 8n(.b|}né|lﬂoé1 of %qah r?t%%j“ﬂgan e

resul ting nndhﬂjbdmﬂrfgmwwOFﬁdrﬂdestmonhMTH@eaﬂsEqUEGt@aneﬂeOat | east

90% \al | ade&@ﬁ"s@@uﬂ ﬁlﬁ@tvl(dﬁﬁlﬂsfen721&0%\..&%9%%%| %uﬁ;@st 90% of
all undi ne nucl eoti des are -014e di nc, | east 90%f al

cyti di ne nucP¥pt'pPaEisyf gityml, E‘Nb‘” ‘%V‘t'l"dl“?f@' %%%ﬁk‘.}t’t"&“I‘%“éét‘“c%'@}%“b'f)“gal |
guanosi ne nuaka@mmﬂ@soam@uaumﬁwgmﬁnﬂﬂnnammhhmmauﬁnsﬁnunmaﬁﬁ&mﬁd

embodi ment, muledm”l?g{g‘l poBgl rnl),dﬂl)t, mu 1uunggq9fu ] qs(?huémounlnlen}émcaveucq

sequence vvhe enosli n nucl eot |
adenosi ne, 100@pu©ﬂmdmw0bviﬁﬁh@ﬁu@$@@ﬂﬂd@&nmaﬂ@H@Imtmﬁﬂwmh@mﬂeh 100%

OF all cyti dl:n@hrﬂé'h@ |oﬁc0ltnltgﬂ50 She p?mph@p‘v&ﬂsgbérdé[dﬂ::(ﬂﬁ:[h«.@ﬂdunﬂ-&@n?{)flﬁ-u nf a[l
guanosi ne nucl eot sine. [001721 Und%[

e
transcrlptloﬁ”H§ At %3ﬁg %Pm ﬂ%’bf@gﬁhvm”ﬁVEﬂW?Hﬁ”7rH% tr&nscrlptlon

reaction m Xjuig Caphi \ﬁm @co.lgﬁﬁw&@i QPﬁ'oNR Al @h%h ki (A &@su~ 2" - G(c
cyricline 13 VA "0 21 /1JS21 106/I11
into trauscripts lhe tollou ing conditions are preferred: HEPES bu{fer 700 mM, IXIT 40

mM, spermidine 2 mM, PEG-8000 10% (w/v), Triton X-100 0.01% (w/v), MgCl 5 mM
{9.6 mM where the concentration of each 27-OMe NTP is 2.0 mM), MnCly 1.5 mM (2.9
mM where the concentration of each 27-OMe NTP is 2.0 ml), 2'-OMe NTP {each) 500
LM (more preferably, 2.0 mM), pH 7.3, Y639F T7 RNA Polymerase |5 units/ml, inorganic
pyrophosphatase § units/ml, and an all-purine leader sequence of at least & nucleotides long.

[00161]  For maximum incorporation (100%) of 2-OMe TP and CTP (“+RmY™) inlo
transcripts the following conditions are preferred: HEPES buffer 200 mM, DTT 40 mM,
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uri phosphates, 2'-Owve guanosinc rriphosphatcs, and 2'-0Owe uridine

tri phosphates. The nodified olignnucl eutides produced nsinn the
cl'AnB transcription m xw.-es of the present invention conprise
substantially all 2'-deoxy adenosine, 2'-Qkcylidine, 2'-0 VLe

guanosi nc, wartthé@s+B1\' I e uridine. In a preferred enbodusmnigs2i:l i e
resulting nodified oligonucleotides conprise n sequence Wre at | east
80% MR adenosi ne nucl eotides are 20eoxy adenosine, at |east 80% of
all cytidine nucleotides vie 2'-Ove cytidine, at |east 80% of all
guanosi nc nucl eotides are 2'-Uwe guanosinc, and at |east S0% of all
uricline nuclcotides are 2'-OM uridine. In a mate preferred

enbodi ment, bGidhes M, pmsmdouo \ad) mm @Q@lmdle(gtvrv@l%cmmwmna
sequence whore at | east gq % enosi ne nu
85t 908

2' -t1 eoxy ad@RBSFHYFpIY '“36\{"1 Pa’ﬁzl0 B M ﬁié > h‘h”éﬁe)o‘fﬁd‘gge are 2' -0
l e cytidinetheabncouiationd0ifh 2’ afvle N TH is Juan)SF-D6enUt (@t Pdesi @re 2' a Me
guanosi nc, %n:qa ﬁ'ﬁv ; @glﬁ) )%07%) \’93%{)/?1'7!34#\%'[7' 1{%{1 ulvnQng(J, 1%911}1?1s%¢13|11@r1;§% -Qtvle
uridine. In'a nost ref rred odi nment € resul

nl i gonucl cotW'd@@‘Rfiﬁ‘"%Hé”‘ﬁf*‘és“éﬁ'ﬂ“ af g e ‘@mseﬁwq sideug | %‘é‘dﬁ?é%@“%er e

100" x6 of al en05| ne nucleotid oXYy .ag 00% NO
cytidi ne nué+0é%q &% “‘é‘t\r“%}“‘?“‘Cﬁ?é‘"'(?'yﬁ?%%ﬁgdwwl )(T’lf}{(()’?gd SQ{'&H&%l nc
nucl eoti des aa¢ @TIQ(“ dIOMVE") gueinosiimche fitalinkG09G ohs W&t préfodd n@rPLhtbcﬂceot i des

tiro 2'-Owe 296 inﬁvll bﬁ"f" 40 111%0%31213112 nﬂfl %}?eﬁﬂclﬁél&ﬁh& Flh‘? 8606 E}*('% RPN
products can be used br ar process to

dent 1) apllﬁ%?‘s/a%‘d‘ﬂd\““(tlb) (d‘é?"e}”h‘r'n@) %i'\%or%f\é‘?ﬁé'd “ﬁfbhqm%'fl"é?aiquences
t hat have bwmdwmg; mceedmmdqé y5 uﬁ]ﬁ)s/rﬂl @b YR pfapiogBluse stnikenireseldi ng
sequences are 1 read qbl 78 " ?1 r |nat|ng this step fromthe
process to r“rrme e"(ertsu'“e“wn% 17284 4P afer“sequence and giving a nore

Iughl y stabiphdighd ARh@TRm o8 {..ewbé %) OA@QW@Rua@Mamd&g@ Q4 2 tihe
-OMe :SELEX 'r process is that fie resul |n sequences are |ikely

to have F.evel” (ZOMETLIA© Hifsy @Bt"i%‘?—ﬂ-@“”“hé‘lffﬁﬁ“? BATPH L’ﬂrﬁ‘é“ééﬂilléh' & possi bl y
none. To t henextiaMy nd,Glerhidnuz heQPEGE®O0 N &mai/m). Tiheyx-ca@r. (be&(wrvermved by
perform ng pest. o4 ; dg ] 5 Tyl eserdn el ow,

| ower but stlgfs“ & ﬁ" Mm %dﬁl ofdl‘tqlrsr%%g%ﬁm%}ﬁﬁ‘pa %gnég?gogatl ng 2'
substi t ut ed ﬁqlmlﬂéwtlpd@@ n&alw'%@c b:bfwéwsn@dﬂqmd'é? mt@rﬁdntﬂli ‘pHige gtdier t han

the Optim z,g(g.u;z@am kﬁsomﬁlcg@g&nb,@ed above, For exanple. variations to
t he above transcription conditions include. 1001751 The -1LPLS buffer

concentrati dmiédn Famgemfim dworfordtion Ul 00%) oT rexpABs@ne -OMauEnti@andal so
cont errpl at e%ﬁlﬂ%f\‘dﬁﬁ) IQL](O tIQIth'%[b llQLl}%L ogrnli, n&d%g%qﬁ)fd&\g rl]gi?l Sablﬁ)iKﬁ?OB)et V\Bzz S

and 10 incl ud ) ris r ox nm nont ethane
W zaucnl ssX‘kf‘é fPid‘ Wrﬁ‘P'\éiWMUﬁL PN, PR3 @7)8)‘09%8"@" o AgHER Mt (W&t on can

range item Qui, 94@91\mrl\ﬂm 1T’nemme£ mﬂleS\]fo(e{ch)@mm’IQﬂBﬂt vicsrantrnon al so
provi de for u . , ents includi f exanpl e,
ner capt eet haéfpf“e’ %géipﬁ%l’fhm ““c 2 m i h‘éﬁghﬂdvibl?’ 6F ?‘rl?ﬁ%]"%gmrcml acration
can range f rseneBe pligt @@fﬁhdlcmd%@mml The PEG 5000 concentration can
range Sol O to 50 % (W v The net hods of

0165  For cach of the above (a) transeription i3 prelerably perlormed at a wmperature
of from about 20 °C io about 30 *C, preferably from abouw 30 *C o 43 °C, and more
preferably at about 37 °C for a period of at least two hours and (b} 50-300 nM of a double
stranded DNA nwansenption template is used (200 nM template is used in round 1 (o
increase diversity (300 nM template is used in dRmY wanscriptions)), and for subsequent
rounds approximately 50 nM, a 1/10 dilution’ of an optiniized PCR reaction, using
condilions described herein, is used). Fhe preferred DNA transeription templates are

described below (where ARC234 and ARC256 l'rﬁns_crib_e under all 2:-OMe condilions and
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t he present invention also provide for thé use of other hydrophilic
pol ymer ineludiag, for exanple, other nolecular weight PEG or other
pol yal kyl ene gl ycol s.- 1001. 791 The Triton X-100 concentration can
range fromoO to 0.1 % (wv). The -nethods of die present invention

al so provide for the use of’ other non-ionic clerergenis incl g, for
exanpl e, ot'hef"U&¥8t gents. including other "triton- xcdéﬁé'ﬁ”“"

[ 001801 The \4gCh concentration can range fromO0.5 mMMto 50 m\NL. 'the
MO . concentration can range from0.15 nMto 15 ni M Bot h MyCl and
AlnCac niustbe present' wthin:the ranges described and in a
preferred enmbodinent are present in about a 10 to about 3 ratio of
MyC: Wv i Clc, preferably, the who is about 30A, nore prefenbly, the
ratio is abok iéanmmwm?”mﬁagi“\‘wﬁé~2 OVe NTP concern uion (each NTP)
can range from5 1nMto 5 W lon t821 The 2'-QLli GIP coneenh' ati on
can range fromO iN to 300 uPl1 1001831 The 2'-OH GRIP conctnu' arion
can range || &RCOt(BEGHNND: 9PD01841 The pl-1 can range from pl-1 6 to pH
9. The net hods o£¢£he pnﬁggq%aénveqéggQIFH NW\%&# gtgfed\mt

pl -1 range oract / oSt ‘é "ﬁwﬁﬁ

nucl eot i des. HHW%NthU@H Aﬁgt chéﬂcf CHREERNO T ’?dn

provi de for tIne optional use of chelaring agents in the trnscriphon
reacti on condREI(MLUNEINMiIIKG, for exanple, BDTA;, LGTA, and DITT.
1001851 The sel ected aptaners having the highest affinity and specific
bi ndi ng as denpn s@?Hf o Lﬁ#dpéﬁﬂga(“d§§% YV§§\H%%EW“%éHNNh“Fhe
exanpl es bel ow areNSOMNEBIE A AL R (aﬁéﬁfﬂtétgbV“%Yﬂﬁﬁf gocdhtitions in
whi ch the C5 conplenent protein is involved ill pathogenesis. 45 WO 2
0116 /0 88XXXREX;, dd Q@511 Apianmgrs vvitlt 13ind.ils~~
Athrtity 1~ 11 enme t ENStCﬁ\ l of cin CS 1001861 Al t hough t he conpl enent
system hi s an i mpof i antat@ adontbAgcRBEGlrenanteneiivkeahkRnikivhas t he
potential to causenamnNe@NiGARUGETE o dicFeasecT NG G AlctrcssaTesizrabl e to
develop inhibitors of the conplenent systen1for therapeutlc use It

I'S partl CU| a@b%ﬁpeﬂﬂ Ib\ ?flllellJllO%%Ol] ll'lDIpS of nh %ﬁinl I]'W%'HI'IOP thQLrIPQCTllnIOI]

protein C5 because assi ca
alternative pahhmmy@woﬁmm@ﬁﬁl@#@ﬁwoa@hmﬁwahmaﬂ\@a§cédesmé$wht|s and

Rol | i ns (1995))!1«)5Mﬁ&9(&|’%%[@E)nlﬁmclt( ﬁl)osﬁcii‘?ﬁgs (@4}%) andl M]Qﬂlqlup:gm%nsph ﬂhl bi tion

of C5 can prevent conpl ent. nt-" nodi at cd e caused

pat hway. Song''¢onipr anifit! Yget emfifys B’t"@l“ﬁ‘s“s“‘é e i %@“@P‘I“‘”d”’éﬁﬁs C@“ are

i ntparant i npitee.lam,in@slragal,onqm@ms,amfmchaﬁbsurrawag@l Nt fwhiekieQpgami sms and
in the clearance of Eygne uonmpuneulLa and cl anuged ti.ssue; however, C5

is tclatlvelﬁ“dUhlﬁbo ﬁTdeP PRHESH crBsflpbHaN TR ionede FEERi on can
be i nhi bi tedmfwd)ﬁuiS)th’ntch@srldck ongrisepeéduatdswinde -ﬂlcﬁﬁ%m tfhouden@oBEPr om si ng

the prol'ecliv pf _ yst her apeuti c
C5 i nhi bitor micgaol S'm, O]I'ldClB)ISIgL E)telbélﬁa.E@e Ia?] 1|'b10<tuu, nuclfcolgicas.{}lé”gbot cS

prevonts themganepatmonﬁ%$ﬂmbummnemﬂmahﬁymdaﬁﬁgwﬁgw@0W@menﬁ@hb

activities. !ﬁ! er%tne nLilcil’l‘,Iaéi(QL %!: 1 uridine. In a more preferred embadiment of 1N
transcription, the resulting modified oligonucleotides ol the present invention comprise a
sequence where at least 90% of all adenosine nucleotides are 2’-OF adenosine, at lcast 90%
of all guanosine nucleotides are 2'-OH guanasine, at least 90% of all cytidine nucleotides
are 2-0H cytidine, and at least 90% ol all uridine nucleotides are 2'-O1 uridine. In a mosi
preferred embodiment of N transcriphion, the modified oligonucleotides of the present
inveation comprise a sequence where 100% ol all adenosine nucleotides are 2'-0FH
adenosing, 100% of all guanosine nucleotides are 2°-OH guanosine, 100% of all ¢vtidine

nucleotides are 2'-OH cytidine, and 100% of all uridine nucleotides are 2'-OH uridine.



the general ion Ul ,C51 Armthe Cowan of C5 elimnates the major

conpl enent chenotactic until vasuaelivc activity. Second, inhibiting
the generation of CSh fromidle cleavage o) CS bl ocks assenbly of the
cytolytic C549 nmunbranc attack conplex ("MAC '). Inhibition of CS

cl eavage bl ocks both the C5a and the CSh elf ets on | eukocytes and on
ti ssue suckvoasucemdat helial cells (Ward (1996) Anti PRat/bhohsnd4Q: 1079) .
1001381 Both CSa and the MAC have been inplicated in acute and chronic
i nflanuttaci on associaled with human di sease, and their rote in

di sease states has been confirnmed in aninm nodels. C5a is required
for cmmpl eni entand ueutruphil dependent |ung vascular injury (Ward
(1997) J. Lab. din. Med. 129:400; Miulligan at at, (1998) .I1. (A n.

| nvest. 98: §0837] land riig8Y assopiidnaediitvhd df tagutenoplehdonahdrapicapieh et

act HVTB') ON 14BN RGL AR DU dg]%fnlrrgtﬁ,}.@s%gﬂwagSH SonBiine ifibER1L, Shock
nyast heni a @r@Vi si(iBi eslwekers. add’ QUnemmﬂﬁgﬁgwhm¢ Themadnef . 142: 2654),
organ r Ej ectvfxggnudcghclm ,5@:\‘1@&'@!’!}@4 IRy tﬁwﬁ‘&ll]ﬁg\/hlﬂlﬁcs 0@1‘1@ pleqé ;]tggé)non
Transplantatlon 9: 797; Brauer el at, (1995) | ant ati on 59283;

| ' akahashi e@mhwﬁum@mggyy”%ﬁﬁbﬁ@WNMRuéﬂlaﬁm@mgylOa )y eward i njury i~
aur oi nunune o@leq.nmncuhm lelrddtelnﬁod( Jue?al @15 ee@kla{, n{oa@&ﬂmm&mc@gms Medise
39:1719; Nangaku 19972 Ki dney 1570) . Both Cba and the MAC are
i npl i cated PRFIAVERECTH %3“@ﬁ&ﬁ”'§%ﬁ@ﬂfﬁﬂam€ TP SOSN8 chesi
(1994) Annu,so%?emn bl?had‘nfé&e@tl:omc-[&)élzc@ﬂl guaddind, 4) leasob @ al( d3e@hd nar rs  al .,

(1997) J. nd chron CNIS injyry () an (1997)
o5 . AR Py A g fess T b b tar b Bk A Eaagonet
14: 19), Ieuho@yieuacmtMamnmmndmmmmguex$ma@mmmmaaﬂw@muauwakmmnm(Sun e/

al. ( 1995)1 S(ngllc el'h%lc o e g§)0890§ all ¢ %ﬁléogumsgt)tluégy are e,r O?lngcnwgegﬁlm (1995)

hi f ushi onsr A&T™ ransf usi onsned I'n tissue 1hjury
associ at ed Wﬂ%hfduvmhnmum@mﬂms@agééﬂsmm@hudﬂﬁgﬂwﬁﬂﬁnﬂvwgnand | upus

(Vang at al, mclc%lltﬁ?ﬁ)Z (W&ghchamd %3’(1&5@'/3)){ 11]1&931;011%91201@ J?‘i‘@"ﬁﬂt

activation has also been I'nplicate di abetic retlnopat y, and can
conpound or Uiitd Natr@srerdrRarmivdsen] b dinae! {(Tabherg &p idr comp(i£002)

Di abet es 51:3489) whele: 108Wor hQYSbsiCANSlidebdid Yy ICQRRE IR, &GHI vation
normal [y occurs in the non-diabetic eye, evidd teed by the presence

of MAC and EGHPIEREHCIReyRR A HRY Bt Bhy 2 B ”FﬁéméV@§“b?“%6ﬁ“dlabetlc
rats. indi caliddngaldhady: campharanticadsRRGUOAE L@meoccurs in diabetic
patients (Sohn or A, (2000) LOVS 11:3492). in addition, CSb ~9
deposi ti on hiogcsheanmddeRedt@cciignetondibdns vieggedsait inkanom, di: adedcipgonhuman

donoi s wher ¢ u?rBﬁﬁ.rUimeo %0’9 dgd\gp%aég(fu hﬁ%lﬁralﬂkﬂ?noﬁﬁxuw.'%@ﬂcg et al.),

reduced expression o in diabetic retinas
(Y%hang et awwm@WGWb@lQGWWEUJGDBQHMGwpm@seﬁﬂ(Pmcuﬂmn@nﬁmdmmmwabetlc

patients, Du, M&ﬂhu@Ql’LoBdc@QﬁH&?pl@cﬁ\EM%E]F.rsme cﬁtﬁpﬂ%ﬁ.é&nmonQE.mlmo,(s%Q{RZ) PNAS
97, 5450-5455). Additionally, the conplenment and vasoular systemis

known to be PEET iptiion comprbgmbsamtighy Ahredy «Gggineg georHaashe: TFOK. el
nl., Diabet @gyl @cannl Aad 0~ d—ﬁ%ﬁiy](ua@%)ln a |¢é@neﬁ@ﬂi1i)6(iﬂfﬁeﬂ§Lh@fb@t@llhhel [ al cells
V|a|nteract| enment sse e.g.,

Al brecht. EM QI?J“}OI%?“”Cl%“dﬁngg_% |H(6Qf,nl m\ L,nuirbcﬁmp%ﬁg S(é{gtg'lbt( élbtfllj lcasl 80‘ o

of all adenosine nucleotides are 2°-deoxy adunoxmu at least 80% of all guanosine
nucleotides are 2°-deoxy guanosine, at lcast 80% ot all cytidine nucleotides are 2'-O-methyl
cytiding, and at least 80% of all uridine nucleotides are 27-O-methyl uridime. [Ina more
preterred embodiment, the resulting modified oligonucleotides ol the present invention
comprise 4 sequence where at teast 90% of all adenosine nucleotides are 2'-deoxy
adenusine, at Icast 90 % of all gua'l.u)sine nucleotides are 2’-deoxy guanosing, ar leagl 90%
of alt cytidine nucleatides are 2°-C-methyl cytidine, and al least 90% of all uridine
nucleotides are 2°-O-methyl uridine. Ina most preferred embodiment, the resulting
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The vascul ar systemis activated in ocul ar di seases including diabetic

retinopathy. See, e g. Geri, V.B. at ni.. Invest Opthahnol Ali Sci,
43: 1104-1 | OS (2002). The corrpl enent system is also activated in
di abetic retlnopat hy. Sec, Soo,"e',. Gel L, V.R ei of Invest

Opt hal nol Sci, 43: 004-1108. (2002) and Badoui n.

Opt | t nl nol “%*5‘"‘@%* 388 (19SS). 1.OUL901 In scare eﬁﬁé’éfu Hbﬂ’m"ﬂ" & the
materials of the present invention.conprise a series of nucleic acid
apt ai ners of about 15 to about 60 nucleotides in |Iength which bind
specifically to conplenent protein C5 and which functionally

nodul ate, e.g" block, the activity of conplenent protein CSin in
vivo and/or cell-based assays. JUO.1911 Aptaners that are capabl e of
speci fi cal | y™tii ﬂrfduohsgm%%hdmﬁwulrba‘m YOI e RRiaE @ Septettaith e €8¢ set
forth herei nddu‘[,ta.egs.am;a@mgrrws AR5 QW ple.na LhEOVGa0 XiaGdstny puckoates araprd

Vari ety of cOfpl SHERCS Aol A i CusRua ?Eﬁeﬁlﬁer iRy |
exanpl e, conplekdnbucicselateld-Cheal mdiusor der s (e.,S., nyocardial
injury;, CS nediated conpl ement conplications rel at| ng to coronary
artery bypab8itgbt Under (OB sinfgepydiigich hasepasteupariat e ibicaedi ng,
systeni ¢ neutf @B wRRGnp QUKL B0 @GT MBS 1R, 2! omercﬁamqumsguk\m

of myocsrditl inf rorion, and increased cogni tive 47 W'

21111r J11908888MC 17e Uipkoonht g E1 85 11"3~'Sd\&§flw*é‘ldf°bnl“br"tﬂg”d &hosis: and
CS nedi at ed mmmi]emeqtpl@lmhancgamd.Qﬁmnr.%lma{uhangntu&s mp&rlﬁutlan@ansn i al
coronary interventio e si 0o i nj. ial iu
Foreton, ot Foeegstardisn TET SRS BRE: pichio i D S AR

di sorder (c. gkglosastlhrrraiefcnaircmhodlmmﬁ; Lhes@psigsyoddindolizejuelettidesvomptisg n or gan
transpl ant at l\CL]lrQu,L e 1g atqqmlo WQF l[(I%Llﬁ‘ I%ﬁ‘COlqpr'“ @UBH 9 SIJ);% cli%Q{_ﬁO” e. g
nryas; henia gravis, systemc %’Js crvt hematosus  ( SLE

i ndi cations fiof! cyuding hickStidenii bt(ll\ﬂ@wtldmedegw 80p ef < 1i1m0tlhurdeclwfué¢s agxanpl e,
lung nflar ”W%\h@ﬂ;d(n%lnl 11980 @) oﬁ'lladu&%%ﬁ)clﬁncﬁp‘l B di\nva%g‘:omneg‘rfn §031
exh' acor poreal conplenent activalion (.R A (19

| nvest. 96: 156'41”0&11?4 PHdajioredicarsel icpiylce Pﬂmﬂrwc%ﬁ apApy %h ch“cncc

( liieseclcergherddh 16(1319(5/9NHllgunnxl)smcnhln;gl:du ;42@5é‘n)mmlgl QMNO%Q@Qh“ tis
and other renal diseases, jocular indications such as CS nedjated
‘ocul ar ti ssubddneloide W 2 Gesatding ot et PYoHal idre naetdra s éxy%}.‘]ht al
noct urnal honmglcoht AU @Y% omlqsaloalmtlmamr.&cs cmy @ﬂnsmbmmusxed moétN
(l'iagnos tics §00|19é23gl These agl ers r mm |n[c ﬁ e nodificati ons as
descri bed hePé& HL( BH1 undeinh 1€ u,éu |ng maody (Sh? &| c% es, L811'l| s%b%ﬂuc’ <ic w1balg, hi gh
nol ecul ar V\Bll(@bﬂ(ﬂGld)ﬂp@lﬂmd&lb(taldgh a,w PREGmeor potatl honyridific walegidnt i ng

moi ety., incorp I dwdi f §9t.i.des nd, qodi f yiens to the
phosphat e h?a[(czk oneQPC OE) idﬁﬂ“gﬁém z% Aof:if'?r% (f\rc Lf“rm Ic K% ﬁ)@éﬁ?pgn an

i sol at ed, nomkrrramamalehtyltmhﬂ\iumgwawarrer that binds to the CS

conpl errenl protein is provided. In sone enbodi nents, the isol at ed

non- nat ur al | 9"'b7(9bur“r“f'°r‘ld”‘§b‘f BTN coxdipee 8 Gh EFBHVEUNS ANt (1 K, 1)
for CS conpl ememptifrat@inmigire t@ssised 1'10Mdlie\dRNprokp@ss 2t-hmacdidindM | ess
: E:E :Sggpllil/[M f“l@&]:gﬁhn 1%89’?1:31%%1?&%3110? E%IC TI%AHS FM(%E)}’T% mJl,arle M to

guanosing lnphosplmte The resulting modified olwonucl ofides produced using the
v/mGmH tanscripiion mixtures of the present invention comprise substantially all 2-OMe
adenosine, 2"-OMc cytidine, 2'-OMe guanosine, and 2"-OMe uridine, whercin the
population of guanosine nucleotides has a maximum of about 0% 2°-Q} guanosine. na
preferred embodiment, the resulting /mGmiH modified oligonucleatides ol the present
invention camprise a sequence wheee at least 80% of all adenosine nucleotides are 2°-OMe

adenosine, at least 80% of all cytidine nucleotides are 2'-OMe cytidine, at least 80% of all
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enborlincnts of the invention. the.disociation constant is determ ned
by dot blot tih"ation as described in Exanple | below. X001941 In
anot her enbodi ntenl, the aptanmer of the invention nodulates a function
arse CS conplenent protein. |u another enbodi nent. the aptanmer of the
invention inhibits a CS function while in another cnbocfinent the

apt aner st mwouwh@besssa function oFCS. A C5  conpl enenpcpughimk:sar i ant
as used herein enconpasses variants that performessentially the

saute function as a CS contplenleul protein function. A CS conpl enent
protein variant preferably conprises substantially the saute
structure and in sone enbodlnents conprises 40% sequence identity,
nore preferably 90 A sequen |dent|t X refe 9p%
Sequeﬁce I dé?i’f‘%/‘f y ny (])eotl g ua 11;0&111%>é/tdﬁzéln /éngzrl[ W lﬁlm I&%{Ua[b] SyET Shent
protein comimcsiritige, hlhlelotﬂlﬁlc\ﬂ@n219@110@?/'0;3983‘11IRGIKT vk le SR ?/@111 52 15

T e A AR i e e e

i 1 gktwgge qeywvissapkiond rygagdns 9Q7/ooi di d\Wg*ywesﬂwdf&F s £ KeYpade@ine,
dkkf syssgh Vht §§)@ﬂ]|%f(g1 ﬁ@hé ntu [&Blﬁs 1I BQQQIE‘E’)\G%”&/ ML@MW%K‘»hﬂEﬁklﬁglﬂml - 121.
ydncf ifi.ht dkpvvtpd gs vkvrvysl nd d. | kpakrecv 1t Eid pe se vdnveei c' hi
181 gl|sfpdﬁwwmﬂgﬁﬁrvdWﬂﬁMF%@M?R@ﬁ*%m%Lb@hy@@vww@9W¢%Wﬁsﬁ%“ﬁepeynflgy
211 KnEknf e yfidihe, kany hyrkwy 1%@&@%)6H1f@qdo§ &dlukmg& ARIOHANTOEine. In

. ngi agvt 301 fdset ewkel yi avt vi estggfseea

s
er ngi . kyvl & "SR AT 58 KTT%%&%%Y%“fRV@WEH?FH“&IW ¥ ptgnee
naq: i cvnge m&dbthsMSMMEﬁMdegmaa&usAzﬂovkammb@ﬁgmbyolﬂmmmkmdap

pvr ki Tryn S Lg gy el B ape Qi £

| vyyi vt geq MaEWVSdsmanMneaehmgaumxzgmhmh&mdadnaysﬁwghv@mlmam{@ndsmN
601 al aavdsa) \kkpl .er fl eks dl gcgacggl nnanvfhlag |tElrnanad
661 dsgendep’\(ﬁéosCli “kéfmekQ%ggfggwc khsvvkkccy dgacvnndet ce_|l raari sl

721 gprci . kagoi) eqy.maqelumam@smah&, Jowluﬁls el ptie-m{hkhllclnp% ik k&gl p
e '~i.wev'nly 731 prrkgl gfal prIsILemel gvgi sntgi.c vadtvkakvf

kdvfl.emni . pe"gfw\/‘&w@?oawmi ql‘ﬁé‘g]é?/\?ﬁw t‘P‘@@’Hﬁ Pl “é*f}‘éy“'i)'&f‘tslé‘é‘és
avacl hgccks 2S(KKZIVE‘QIKMEQI|)h(§]SI‘hhA ¥ndl2! FgM,”os&@ﬂth@p}hab ‘Thehohifigh i nfsleLwfc' k

Ele: \I:II’(It : ;x\é gﬁg\)udcn‘ugépx ?ngcdl-nélin$m? ml?t 'H“PB'I?” uééélmglo 1%/()/|bv¥l<|m}31|ig|?\]/_pl ¢
vf hy] ecynh mmnmhsdphmnﬂkgktkwklMmegnazuhnwmmnady@y@vmmmggsaslcvmﬁta
1081 falrvl %%\j/jgsimlgy 161{311'? im, c,mbor}% 1€ I%bulny mﬁcggcg%fnl%ﬁmal-@ ﬁgygﬂh)m

uLl pveercn dICO

pagsef t| ai sawak@“gmkﬂhiﬂﬁﬂﬁ hbghwnggwhwk¢ﬁ@¥hﬁ@km@pwym1Mkdﬂ

nl ohkdssvp @@QB?‘II!W@,IM ﬁwﬁMﬁLs 1;652 éi\gc llllC?TIZBG:JT lc!a %b"}’o @MNI“?VdnLKWI&Q&Qr y
gggfystgdc ieaiegltey sllvkeclrls :ndid 3? yki ntd
knfl grpvev RieRdaMe vmdmg.fﬂg%fgﬂem o e w'v%kle smu eg@éw%? ﬂnow na

more preferred embodiment, the resulting modified oligonucicondus comprise a sequence

where at Jeast 90% of all adenosine nucleatides are 2°-0OMe adenosine, ar least 90% of all
uricine nucleotides are 2'-OMe undineg, at least 90% of all cytidine nucleotides are 2°-OMe
eytiding, and at least 90% of all guanosine nucleotides uve 2°-F guanosine. In a most
preferred embodiment, the resulting modified oligonucleotides comprise a sequence where
100% of all adenosine nucleotides are 2'-OMe adenosine, 100% of all uridine nucleotides
are 2"-OMe uriding, 100% of all cytidme nucleotides are 2-OMe cytiding, and 100% of all

wanosine nucleotides are 2°-F puanosiie.
g g

[00172]  Under damB l‘rmscriplion conditions of the present invenrion, the transcriplion

reaction mixrre comprises 2’-deoxy adenosine lriphasphates, 2'-OMe cyridine
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1281 idtgdi eash vrgygnsdyk rivacasykp sreesssgss havndi slpt gi saneedl k
. 1441 al vegvdgl tdygi kdghv ilglnsipss dflcv-fr.if el fevgflsp
arftvye-yhr 1501 pdkgetnfys teniicigkvc egaackcvea cl eggngeel d |ri
saetr' kg tackpei aya 1561 ykvsitsity envfvkykat |Idiykcgea vnekdseitf

i kkvrccnae | vk |im 162= gkeal gnkyn fsfryiypld slew e r..
dceesscgaf‘begV%%Phed i fingc =49-\V() 2111161 IRAN%@”“S%WRM”"

| ' CT/ US211 16/i 1115215 1001..95 | nsont enbedi nouh of the i wenti:'n

the sequence identity of target variants is  determnm ned using BLAST as
descri bed bel ow. The terns "sequence dentity in the context of Iwo or
nore nucleic acid or protein seggcnc.es, refer to two or nore
sequences or subsequences that arc the same or have a specified

per cent age ofiplamiines, AcPide siegis dueg camatcsnand Le@YE debnetiiapsopre. Thw sane. .
when conpar elqncﬁ‘ﬂq oﬁ*lu'ngn:%ghet QBUUUHMILIHMHB & lf @%R%pt%ngﬁmuaﬁ the W%@c%“r ed
usi ng one of the follow ng sequence conparlson algorlthns or by visual
i nspecti on. 6%“%@ﬁﬂ@ﬁéé“86Wﬁéﬂﬁ§dﬁm“ﬂVﬁP%§l4&“ﬁﬁémgéquéﬂEb nets as a

reference segueRee b2 -OMY Glind a8t pra@r@ael%m&usmar B CQMPanedichen Jag a
sequence co al’l son. al gorlthm | est and ref erence sequenc S are |nput

into a conpu éPmdgﬂH& HRATE & 58 GBa HA €S AP S CHE S REEY Y S A essar y,
and sequence2ahgohmm&mkpmagmana@amammh@nsmamandesogmaMQMw Wh&msequence
conpari son ahgp Qn1then !Fyla t he perc | 2]? dentlty for
the test sequéh%égsjm”?%Pﬁilﬁé R ‘%H]é §éq &, "548ed on the
desi gna(ed pm@@mamap@ganmmaﬂﬁc Qb bEpkferral dngyndieeat, Uefessleguenices O
g?nn}[)ﬁr: tso\r;\afﬂlgonuclen%\os clé!m%[\i)qc sc'vacg% \\gy CAQ(“qul 9? h lhq%%mwﬂxcihorr%ng Lhm of
al i gnnent aIénmwmhﬁmm%kﬁkédﬁ%Hﬁﬂa@mwﬂngehkmmwwm2 ORkGWﬂmn8ﬁh4ﬂ3
(1970), by the, SeALEhot QoS hasidy. Lg%gad oty BRSO o ikl PTRN.
roc. Nul'l. Aca Sei . 2444 y conmputeri ze
inplenentatlmﬁbmoﬁb¢hb§@kawgm¢Uhm?O%@$@0w898¢FW$lUFASTMNWHNGWﬁ FAST A
in the Wsconghn.Ganetdeas ,oeht M\@I tfon E’(ﬁaﬁ?pkl%%equ@ﬁ[‘% € R0SQITPHLEILsitF oup,
575 Science ., Mad |son \V %D vi sual insp ectlong%see
general |y, AUSERErs %> &H“>“FHPW&Y O“TebfgﬁT“Eﬁé“%&%ﬁp¥é”6”w negl wri di m
that is suit abberbiotupehenRicRidag Peedi:Galnbinshquancsa aiidaptity is the
al gorithmused in the_basic | ocal alignnent search tool (hereinafter
"BIAS.). seelUcEolyes N%é@ﬂdi“d‘éf aI 3 1 Mot. Bl ot 215: 403- 410 (1990)
and Al tschul I f

Sof mvare for bgi;?l}gr rlﬁi &ﬁu,h @cl_Fsm CIp 1on 10(flictsg cail l? 1bx, & egas lh‘“q%lm((';{\b] Z)Lt hr ough

t he Nati onal St énloxfe@?lo chst'ﬁewhln@wgigw te nﬂclelnuamw@ﬁu(ch'ewoefwaffcmew

"NC131'"). The hg\eefbﬂidln% s;ﬁﬁﬂ@m er.@n usqeld n@,cﬂ.ﬂﬁ L RLR G SRAMUENce
identity usin t war e

NCBI (f
nucl eoti de s%‘a‘déh‘ g T'“éﬂ%i”‘BE‘ﬂ B M?“éirﬁ B ”b‘cfi“&i"'/@g‘dﬁ‘éﬂdﬁg‘i”‘br e
descri bed i naNgG@ngningredlighflsiabiNked hle:lncﬂ Acirdsit. Reethgr a8RntadaR0 hWL/-28e ( 2004) .

1001971 I n ag@thes p,%m@sqgnmm afiithe .wygemk@lpm Hal e @NLABBLNAS i dcs
substantially the sane % npl enent protein as that

of an aptane%mébﬁbﬁm‘FH@“aﬁV$6Kém8f“%%K?ﬁﬂﬁzQWU§CFm2““BﬂW”m?5“8T 83 or
55-95 i s proxindedhy pditoanal herscerbeddinaninsof the invention, the
apraner has substantially the sane structure and ability to bind CS
conpl ement pl6t7dl n Agdescribed helow, lower but still useful yields of wanscripts fully

incorporating 2° substiruted nucleotides can be obtained under conditions other than the

optimized conditions described above, For example, variations to the above transuription
conditions include:

[00175]  The HEPES buffer concentration can range from 0 to 1 M. The present
invention also contemplates the use of other buffering agents having a pKa between 3 and

10 including, for cxample, Tris(hydroxymethyl)aminomethane.
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that of an aplaner conprising any one of. SEQ ID NOCS 1-2, 5-67, 75-81,;
83 or 88-98. In another enbodinent, the aptaners of the invention
have a sequence, including any chem cal 50 WD 2i Hi 61 | | ASKRf i
PCT/UC?at | (i/W}i2li. nnodifications, according to any one of SEQ ID
NOCS: 2, 5-67, 75-81, 33 or RR-98. in another enbodi nent, the aptaners
of the inventiwmssise used as and active ingredient po/upPharsaceuti ca
conpositions- In another enbodi ment, the al,namers or conpositions
conprising the aptaners of the invention are used to treat a variety
of conplenment-related diseases or disorder's including any one

sel ected fromthe group consisting of contplenent- related heart

di sorders (e.g., nVoca" lial injury; C5 nmediated conpl enment
conplicationan7merabmngchaua@mmmaﬁmganIeoyanmasahgmaﬁ&heﬁm$K» such as
ggflt nglegra{t Ip;l/c%%lt lll]\fCﬂg(a'ln\i'Sb%)ll?\'IX? lt01 Llu, usc ofdﬁle 1ecP|E)1 1%1%11& mc,lucglhgd%l h\é?”eased
cogni tive dysfuricdhaon; resten03|s and C S medi at ed conpl enent
conplication, cclalLing per cut aneotu coronary intervention),

i scheni a- rod@P7ﬂusP8ﬁWT%FUFym@%“”mm““W?ﬁEéFHF&P”%FH?EP&Ywﬁﬁ‘ st r oke,

fa; ?ﬁf_ Ib![ ;[ g) ’ S[@EZ@LGH%EEG Qg!)(f’eitogc%m! 1[]1%‘1' t.g.l'lr IQII?ﬁt_ éﬁlr@%{o 9)' /Su \'/g) l?ft Iglﬁl'l s O[as'éhma
conplenent-ﬂéﬂaﬁ@dmwauwnﬂﬁmuwéewl@@WﬁewﬁwﬂydgwuWnybsmheﬂwbmgwav|s
system ¢ | upusnfr Yihd eloRahsesneBE @ oihek G Kyl wil-@UNat i on,

extracor poreal conplenent activation, antlgody nmedi at ed conplenent
activation amn7mcuhannumdlamtmmnmmguehnm&mmmeMEWU%mﬂdlaﬂedmmmular

ti ssue danmagg,s enfl Sl 191 : -

embodi ment | Q)?H Hl%tama}i?\&tgﬁ qaghEQCIe f& tl‘cqg)%‘ff‘%)lﬂé\;rg%g‘lgoilr?cﬁle1’5 (,H)Elq&mf
2'-1luoru nﬁﬁwmﬁ%ﬁh%dﬁﬁéﬁﬁlH@§WW2WUCNF@‘Wﬁ&ﬂﬁWéd nucleotldes

("2'-OFle'") ' - ine residues A_d scrl ri

Sequence ( SHERRR TPeesOn Bitbaahol St Frufs 2T FobE e REE T S shown
bel ow i n Tableediatiarrd tahg fehrouctniM @ | & Vis o akd Pgu@lem&Abc pifie vast
mejority of puf m%mg&c@ngm%a1.]%\&@.@%@0(1@&“ fiL 88AiOn B0 QW eschul ing
only two O residues r emal n -OR (residues shown in outline).
The C|rcled‘W%é?dﬂ%%FV@%¥@§@th§“m%d%§éP‘ﬁW”b9PNHWPHPhéEbbH%P“@an be
si nwW i aneousk yotodifi ed to 2011 MAW subsWITIlIly altering the anli-C5
activity of the aptaner (see ARC330 in W | below (SEQ ID NO 2,

Fi gure 313))i09¥He UrdePMendd coesiudise saghbiimcanmnky Wiw 2u8A Fepr esent

pyri ridice residues that can contain either a 27-11uoro or a 21-1-]
nmodi fi cati on(BUt At @”<@K4ETU“MHWF@“WH@“@@QGH“OP%@ﬂﬂues represent
pyrim di ne residue contain citrer a 2' or a 2-011C

modi i cati on"{'Btlt ﬁﬁrZD”CWI?TmTH@mwﬁﬁPHUéémWﬁHFéﬁ?%d with an arrow (5)
gust contai o 'lal MB}H I%ﬁlmg-'cf Iloﬁ;l%h qu [ éNlthp 1911]10(@ 01211( }t L‘xlffllg mQu lgé J}I cation
at the residues indi an arr V/ , Fesul ting hemo

activity o' foepheicpdsithi ff pigr %Phw*éwwpém@uw@mn'quamltywd@elfne@ﬁ@eri I n a
preferred eﬁthhWﬁﬂhmd&ﬁmﬁmEMugﬁs&ﬂ&ﬂﬂﬁhtmﬁnhﬂ@uhﬂﬂﬁnmkﬂﬂmﬁﬂﬂﬁrlSeS a

Pug /eg[slzgﬁfslsﬁgg,ﬁplgeel r,nila:.cn(%%e umsglphon r(.\(.t n L(‘Il%dllt\llgl lm,luchng for emm]lll:H)qj lo H1$

EGTA, and IDTT,

xt ure of

[00185]  The selected aptamers having the highest affimty and specific binding as
demonstrated by biological assays as described in the examples below are suiiahle
therapeutics for weating conditions in which the C3 complenient protein is involved in

pathogenesis.



1001991 An exanple of an dnti-CS apranza oc girding to the invention
is ARCl SG (SLQ TD 'O 4) which Is shown in Figure 3C ;it.. described
in US. Pat. Ser. No. 6.395.988 which is herein incorporated by
reference inits entirety. All 21 pyrimidinc residues of AltCI86 have
2 --fluoro nodifications. The mworlty of purines (14 rjes dues) have
2' - OV nwdPPiZeultts. except, for three 21-Cl1 patin CHES"EUES " (shown
inoutline in Figure 3C). 't'he .anti-C5 apr.nters of the i nvention
can also include different m xtures oft'-liuoro and 2'-1-1
niudilications. For exanple; anotheranti-CS apluiuer of the invention
is the ARC330 (SEQ ID NO" 2) shown. in Fi gure 313 ARC330 S1,Q 11.) NGO
2) contains seven 2'-1 | nodifications ircled residues in Pigtire.
313), 14 pyrﬂﬂlwm#l@éﬁﬂé@é@wmw @—%@ﬁl eatlons, 14 purine
Egﬁl()\?mue?nwohp? l%He !\\/PholL_L{;] u u,om Plisn lbragbdimt&o%nuolc nﬁe 111})1{1[@1119&2 n[':;eSI dues

apt oner s containi ng ta Jm:lwtllw eugfor @i fibuotodiseap didhs: it satignsto dvelopP4e

nodi ficati Orkﬁhlblgl qgf lhc chﬂw'luninrsﬁ@n%Q%'lpangusgOnﬁs'-[')gr@gtll ngd&sndlncole
i mmunogeni ¢, high nol ecul ar wei ght nmpounds (e of varylng

si ze, each of" ‘Wﬁ’i U ORel EMaBf \?é‘d“"‘f’rcéﬁf%‘ﬁ@t”8’60‘(”§E@‘ @OM Hjsicalr e
descri bed i mndabletidc pbmm\mrthemhcmv;enwtal@n:m@ctan@mmse@ Rapha(MEXss as

descri bed i n\’a-[?‘bku(tmmbl?ﬁ(%% 84 EP%C&O;(IH%RCIQIQHH 1 o?@S gw%&%één?&%w%pmﬁmr S as

descri bed bel'ow
deoxyt hyni di hiee!iaedgym: ‘éaﬁ'd%éﬁy e apBTy. Peiel C@aﬂﬂé@umrﬂ@wn@tﬂm GBWPEi sing a

3" cap (e g. clglanver, Er%dn@nnnm&fx%m.1&1&:&135&1@911111&59 de@hdl ﬁﬁi‘uﬁ%ﬁrﬂ%as 002011
Unl ess i ndi cated ot herw se, the nuclcggtl d ences_jin Tabl e | bel ow

are listed THEEETEEMEeEgRR g™ "P‘"‘%“gé‘ﬁ“ YR Fhari Ela
sequences i nuilgltent for dabde ABCE@VErhPUE:D frectionsan pyyinhibigek! dirlieriwpohd f enuonsam

i ndi cated by, of fine \mh@&@%ngm& iREnE [%L(%qgn@gtInegcomwsak ﬁguuqe al |
2'-fluoro ryr| m dine nodilicalions arc indicated by an’ precedi ng

the corresppndiing ALIILLer&ﬂL[d&llnbad] s AllblHdd’k&lc&ﬁmﬁwrdlllﬂldl, Elanﬁi.@(b)(()h

m)dlflcatlons are . indica p a pece gthe corres ong ng,
C\ nis lhc geners nmn 0 n\u 0LENT ni{ a4 mg LOH cnenl dLll\lLlUi mh 1|Jll| (S,

nucl eoti de; 'and a any~purine or I'ITo appea nt

or ~d" pr ecew*j-r sryectve offfe e wtihedbayagrdil éétlesr\ @«BTC n@q' mwihcbere Fauber i t

“31" i ndi cat gsmakLik MMEF, t»&%@l A@ﬁxxly Sy i ng.g u;'blﬂtﬁwk.admaﬁ; ﬁén e
hesvl am nc | | nker. UNI - di cates a Xﬁ/ untine ter

group. ' ' PLG ‘g Priatbsk “a‘“bb‘P])‘/'é't‘Hyﬂ"é’HéL Eﬂ[ 'B‘fmbg?’bdb“"‘h‘é’{}‘l"'ﬁb Mre)
i ndi cat ed rmilne'aiutnacn Qbeleghde, bicakkholl: uliCo4 and 'the Qsmﬂeclab»esutamcapmcanrer havi ng

bi otin conj U%E\R%ﬁ“l”%%gm%ﬂ "‘N%m“@%?@qﬂzy\@%@q TIUS2006 1115215

1002021 -!'a Xr , X7\ nx9xrr X, | CX: X

| ~XI X, ; X 16X008XI @XROXa dnd Mhe 2 Shald IBINIAM N A qéﬁmﬁd ¥idbnic inffarfinSaimhor e
X1=fC or W

associated with human discase, and their role in disease states has been confirmed in animal
models. C3ais required for complement and neutrophtl dependent lung vascular injury
(Ward (1997) 1. Lab. Clin. Med. 129:400; Mulligan f al., (1998) ). Clin. Invest. 98:503).
and 15 associated with neutrophil and platelet activation in shock and in burn imury (Schmid
et al, (1997) Shock §:119). The MAC mediates muscle njury in acute auloimmunc
myasthenia gravis (Biesecker and Gomez (1989) 1. Immunol. [42:2654), organ rejection in
transplantation (Baldwin ef af., (1995) Transplantation 59:797; Brauer e/ al., (1995)
Transplantation 539:288; Takahashi er «l., (1997) Immunol. Res. 16:273), and renal injuiy in
autoimmune glomerulonephritis (Biesecker (1981 1. Exp. Med. 39:1779; Nangaku (1997)
Kidney Int. 52:1570). Both C3a and the MAC are tmplicated in acute myocardial ischemia
(Fomeister and Lucchesi (1994) Annu. Rev. Pharmacol. Toxicol. 34:17), acute (Bednar er

al., (1997) ). Neurosurg. 86:139) and chrenic CNS mjury (Morgan (1997) Exp. Clin,
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Xi=zrGorgy Xr Gor nC WE or nG X~ fCor dC .X6=fU or dT X =1C
ordC Xs=rAor M XrrGor nC X =r&or nG X'=fCor dC Q-W=IC or
MC X*=RJ or noLl Q"Gor nG X -,Aor mA X t'rGor nG \"=1U or dT
Q-Tor dC X 9=fU or dT xnmerGor m-'1 X ,=rAor mA Kk"=rGor nG A
Rl or dT X2,==r.Aor mMA no Wor dC X ,;--1L"'. or dC .X =U or di

X, e=r G or wpjpuue/@@5or nG ARC330 (SEQ I D NGO 2) PCT/USAMGMNSL IS
UnGEMDOOMGEUdCTdCmANnt GnCdCG

| Cl UnG, oAnC- f dCf mGmAm@ ' U(Lff LI AfCl Cl UnGWb) G ARC 185 (SEQ I D NO 3)
GAf CGAf UGFCGE 11( CRII - CAf UG CGRIf CCAQL) GF UGAGUUUA f CF CRJfUME Ul C ARCI
SG (SEQii) NO 4) FCmO MEG For Con G UfCt U CmAm Gm G MG

Kf UG nAmnGUfCtUinta in AnGfUfU U A fC fC rl hnGEm G 3T ARC 37 (SEQ
D NO 5) 40kDasPEG419NIdikocyte activation during extracorporeal circulation (Sun e al.,

lFJrcT':nGGCI'(T:'If G C'E@EMUQH'C QCHWQWMNM%&k HQ@SI‘) QFﬁﬂnﬁxHUf 1JAfCrC.

Transfusionsmed. 22:36) and n tissue injury associated with autoimmune diseascs

including arthsitis and lupus (Wang ef a/., (1996) Immunology 93:8363).

|00189]  Complement activation has also been implicated in diabetc retinopathy, and can
compound or initiate retinal vascular damage (Zhang et of., (2002) Diabeies 51 :3499). Low
level constitutive complement activation normally occurs in the non-diabetic eve, evidénced
by the presence of MAC and complement l'eg.ulurory proteins in the eyes of non-diabeuc
rats. indicating that complement dysregulation occurs in diabetic patients (Sohn et al,,
{2000) 1OVS 41:3492). [n acddition, C'5b-9 deposition has been detected m retinal vessels
from dizbetic human donors where absent from non-diabeiic human donors (Zhang er al.),
reduced expression of CDS5 and CD5Y 1s shown in diabetic retinas (Zhang er al.), and
glycated CID39 1s present in urine from diabetic patients, but nor non-diabetic patienrs
(Acosta et al., (2002) PNAS 97, 5450-5453). Additionally, the complement and vascular
sysiem is known 10 be activated in type | diabetes. See, e.g. Hansen, T.K. e/ al., Diabetes.
53: 1570-1576 (2004). CSa activates endothehal cells via interaction with the immune and
complement systems. Sce, e.g., Albreeht, B.A. ¢ al., Am J Pathology, 104: 349-839 (2004).
The vascular system 1s activated in ocular diseases including diabetic retinopathy. See, e.g.
Gert, V.B. er al.. Invest Opthalmo! Vis Sai, 43: 1104-1 108 (2002). The complement system
i1s also activated in dinbetic retinopathy. See, S¢e, e.g. Gert, V.B. er af, Invest Opthalmol

Vis Sci, 43: 1104-1108 (2002) and Badouin, C ef ¢/l., Am 1 Opthalmel, 105:383-388 (1988).

[00190]  Insome embodiments, the materials of the present invention comprise a series of
nucleic acid aptamers ol"aboul 15 to about 60 nucleotides in length which bind specifically
to complement protein C5 and which functionally modulate, 2.g., block, the activity of
complement proiein C3 in iz vive and/or cell-based assays.
[00191]  Aptamers that are capable of specifically binding and modulating complement
protein C5 arc set forth herein. These aptiomers provide a low-oxicity, safe, and etfective

)
modality of treating, ameliorating and/or preventing a variety of complement-related
diseases or disorders including, for example, complement-related heart disorders (eg.,
myocardial injury; C5 mediated complement complications relating (o coronary arlery
bypass graflt (CABG) surgery such as posl-opermf\'e hleeding, systemic neutropht! and

leukocyle activation, increased risk of myocardial mfaretion, and increased cognitive
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G 3'f Whore the branched 40 kDa PEGis , 3-bis(nmPGG [ 20

lcD:Q-Propyl-2-(d' -binnmde) ARC-1 SS (SEQ ID NO 6)

- AGCAI ' CGAUG CGGUf Ct LI f CAI UGF CAE UI-T; GAGUCE UGAGNI Ur uLvf cf CR! Ui CCUf C 53

WO 201161118&88 Il ' CTlI US 21111(5111152 1 RC 1S9 (SEEQ ID NO 7)

AG Cl NG Cf Q\, @/‘ CT)éf :

f* ~f Uf CmAnp na L1 nGPLIf WUGE nAnGl U | BICUAPY' @0 oG

A RC - DO(SU) [1) NO 8) CCfC.GI_ cfcgcoexuUlICIli I1CACIG ICo1C
LAt W IGAGIUIIUfUAI CcrUG 1 CG ARC?9(lI (SEQI1) NO 9)

FOnGICr( G ' CnGG@d( . Audl ul (1dC G 4RJ rtf3mA n&3F dC | -m Cmm

GRfU |I' UAAC dCIIhquCrrG -.I ARC29; (SEQ ID NO 10

I nCrnG@ nC( C@Qm HQIQOQQ]AI (@a%?ﬂﬂ@ﬁ:@ﬁkﬂ@mu}h h;o)is rél!llggtono in Aintl R

R flu A dcdCUni dnC m7 - 31 (SEQ ID N 11) dOn G dCf CG (;

| nCnCl UdC: IPHG‘SAL(WVM @‘I“@( cin@ ‘ﬁ“‘ﬁﬁ‘hﬂhﬂ Gcrd.‘emjmy (e.g.. myocardial

TGMATGNF | fulﬂ%t@ﬂ.,w{&m(ﬂbm‘; cui@biennREBBRin (IBERQid Y idN@ers12Y., agt@na,

"niG A Ol o AT O T RS0 +5 ) gy 1g)

icn(.ldC t" @i Esopieds (2. nECENY @AY SH§lemic Tupus er vlhumlosu: (SLE}).
| Gat G i CA CRAGH (ki iR el i Sk AN IL‘JB&JA’FQ]C-I[@EJWICQHMUHA RU334 (Sl FQ

11.) NO: I,1) fCanG Cf cOi CoGni G | Ud(71-4C 111, A mOnGCG 1Al | i nGmA
G 1 4C 1 GV GRORY ST OACY C1 (DO G ARED1S PP P S 15 H'15) T im
GCl'Ca C n@‘r@HIOUdlﬁhdcmN {195} 1. COCHCedt. U6 nGrAambGlyAC dluted Fd@mntEll | Q |
L1 A | C 1&\”%‘11 l\L(%?L[ Q de)q Tmn;ln%olf §§t2%34$ QONQ’LI'O!‘IC])FA}US mg dhhef I 1 _G
cnic naU(1 - ol i 1'("nt an A

| GfUIIi U“A‘(‘(‘““CS} @“'wmﬁeﬁmw ‘“ARGI‘““I‘?“ ?CSEQ'SFLD‘*NGBCI?) “@?F(F | ¢ CO
FGhCnCl OAl Qlfﬁﬁiﬁ]ﬁﬂﬂﬁﬂﬁud%nﬁl@o@jlnﬁumu)glbﬂ)lhm1@T[T]Gsd'h|pAm: ©Gmbyidd vk nsda Al L

FC. fUTC-Cm G ARCAL4 (SOQ 1i) NO |I'S) nOnGiClrG( rén0i A, |
nGrCdCCi | C i—%r\”@h ATGTdCTNCmANG FU 11 JTUA FC IC flimaC In C ARCAIS
(SEQ I D NC. I&])l‘)ll These aptumers may include modilications as described herein including, e g,

=]

conjugation to tipophilic or high molecular weight compounds {e.g., PEG), incorporation of
a capping moiety, incorparation of modified nucleotides, and modifications lo the phosphate

hack bone.

[00193] I one embodiment af the invention an isolated, non-naturally occurring aptamer
that binds to the C5 compiement protein is provided. {n some embodiments, the 1solated,
non-naturally eccurring aptamer has a dissociation constant (K™} for C3 complement
protein of less than 100 wM, less than 1 uM, less than 300 niM, less than 100 oM, less than
S0 0, less than | nM, less than 300pM, less than 100 pM, less than 50 pM. [n some
embaodiments of the ivention, the dissociation constant is determined by dot blot titration

as described in Example | below.

[00194]  In another embodiment, the aptamer of the invention modulates a function of the
C5 complement protcin. In another embodiment, the aptamer of the invention inhibits a C5
function while in another embodiment the aptamer stimulates o function of C5. A €3
complement protein variant as used herein encompasses variants that perform essentially the
same function as a C5 complement protein function. A C5 complement protein variant
preferably comprises substantially the same structure and in soime embodiments conprises
80% sequence identity, more preferably 90% sequence identity, and maore preferably 95%

sequence identity to the amino acid scquence of the C5 complement protein comprising the
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Whd Q Cd Cnen, GRldCTanv\nOnCJCOICIum( mA Il 11T Ain OiJU (JA

| CICRING | CnlG  ARCA410 (SEQ I'1) NC?* 20) !Cnl GCC:. I C&GCnGm G U 4CTJCnA
nGnGdCA Cl UmGmMANG fdC 11nGnvinG [Ufu TUA TCCUME@ Cni C AK: 117 (SEQ ID
NO 21) 'Cnl(i ' CCdCm G IUICI'"dCm A mG Il GICGCl Un GrA m
GTdCTGn\ | n@l2w6fudsdssf U A | C fC. 1UnGR ri G ARCA | S ( SPEQU$:D6NG21522) f Cn
| C1"C C | CnGrGRIACTdCmAn GradCGd(. fUnGnt Air

A 'dC I ner Anf Ul URJAI CfcfuncfCnG ARG | 19 (NEC) 11) NO 23) I'Cnii
|FG CCfCneni G Ud CTdCmAli, Gn CAdCGCrm Gl Anc rdCTm G n Al 11GNI UcuA
1CFCl UG KCnG 54 WD 21106/ OKKRK8 PCTI US211116/1P1152 15 ARC420 (S[-Q
ID NO 211) FCll1id Ciicc | dCmANGrodcl i dCl noni And) |'dC
|' mGm Ani t a ”‘Nt“t?Jr‘UA“@f“Effeﬁih‘@VC@%(ibRﬁbﬁa“(“@Gd*i“ti“kaﬁ“ 5PN CG
AOnCf Lel Cliard IQ4pNB23EdCE Cf Ui i I TTANC | cl A ' n1Gi1Anl1GTr Uf UA

FCFCl UG CnG  ARC422 (Slip ID NO 26)

f CniF €l CECC PG UdC TdCl nAnGnGel C&F Cf UnG nANGTACTnC: nAnC! | J

| RIAFCI ] | InOF I . 3 i oy

{ r G CROGFOTGGLJ U O éni?'r&}?&d%&" BT CT IR

f OF Cf UnGFGi r C' Wé?ﬁh SEOTTY "R 2% e Er cﬂtﬁébﬁé‘“r P

JdCTdCi nAnCEHCEREIEXE. ‘@TYA?F@I'CICFHX% NPT FAFIECMDMABIHCUt C
ARC425 ( SEQ 1) 9iN€Ip02@)PSﬁ@m®‘-vai@@P@4ﬁrG%Ud@ﬂk' oG iavEtereyntiay

Gel CE Cf Unr Gavil mac@ fe dHClkaniBadsAn AR Lk FUAROR G i hdSatsnt ARG426v( SEQ | L)
NG 30) fQTG;m‘_QQ@\ -ﬂz@’ga_}gélalllnn deﬂJv&&E&dﬂ@ree& eipgikyvls pyklnlvatp

C& A | Jnr (] r@Aﬂ{r@nm rf%&%ﬁﬁ L, LA Crl MolthEdeoéstR% L{SEQ I'D NO

31) 10 @ Gm
22 U 9t A B AT e QQ‘LR(%@? §E§"‘”l e ”ézfq’f’hgné”iu ot G
GO 1 dC | dcfmA‘lﬁd%’ﬁ dci%‘r |Uﬁ?ﬁ#l gd‘;l‘ol i€ % A FEOFT GUEUR“CcFC( Uni G

Cm G ARC429SIISEQ’1”IB'J%G“B’S?“KHG‘F‘Cg?fb@"ﬁlsefaﬁ@rm‘dt"'“‘I"“(“F"@rﬁ A m CEE
0dCG FC RInt *GreAr<S Y $PCRFE! G AT TG figFgagdol fognvAnie LI WG fCm G
ARCA30 (SEQ kB N@endddy 4:iOmSFCh BE <Gk inBlstkE&didEdd UdCiLiAm@sﬂi &dCa 11c¢Cf
JnmOmMAN1GE Ud CRuNd oAk bk G fAldfsbifr AL s vGhlENNER @ ¢ 1 THS skpeirsyfp eswiwevhly

781 vadtvkakvf

B41

o0l

951
1021
1081
1143
1201
1261
1321
1381
1441
1501
1561

1521

prrkeglafal
lkagtvynyrt
Ipleiglhni
yripldlvpk
vifhvletgnh
Ealrvlggvn
slylraftvi
thpgfirsivs
lkdinyvnpv
galhnykmtd
idtqgdieash
alvegvdagl s
pdkqgeimfys
ykvsitsitwv

gkealgikyn

pdslttweig
sgmafovkng
nislecwfgk
teikrilsvk
wnifhsdpli
kyvegngnsi
girkatdicp
alkrezalvkg
ikwlseeqry
knflgrpvev
yrgygnsdyk
tdygikdghv
tsaikigkve
envivkykat

fofryiypld

gvgisntgic
avagictses
eilvktlervy
gllvgeilsa
ekgklkkklk
cnsllwlven
lvkidtalik
nppiyrfukd
gggyfystgde
1llnddlivst
rivacasykp
ilglnsipss
egaackavea
lldiyktgea

sltwieyuwpr

pvidhgoeks
pDegvkresys
vlsgeginil
egmlsimsyr
ygldngsfke
adnfllenci
nlghkdssvp
inaiegltey
gigsglatvh
Sreesssoss
aflevrivif
deggmgeeld
vaekdseitf

duiesscgaf

kdvflemnip
skavrgkveg
gvildprygiy

thlpkgsaea
nadysysvwic
nsgygpiklyg
pagstfrlai
ncgtarmvek
sllivkglyls
vetvvhkist
havmdislpt
elfevgflap
leigaetxkq
ikkvoetnae

lanldefaed

ysvvrgeqiq
geshlvifuv
ctigrrhafp
elmsvvpvEy
agsasicwlia
atlpvearen
sayalsigdk
tayalltsln
mdidvsykhk
seevesfylk
gisaneedlk
atftvyevhr
tackpeiaya
1vkgrgylim

iflngc



ARC431 (SEQ ID NO 35) I1Cm&FG Cd ' C: nG e | JdACNdCmAnGckOdl ¢;

m i mGni AnG FUACI LI nG nAnMO | J TUTUA ICFQUnCIC ARG 432 (SGQ I D NGO 36)
| Cm@ Cl CG | G nCi NG UdCYUdCnAl nGrGdCGrCnnC mAil nGE JdCl UnC; rminG f U
fl1JfL. AfC10 CUMGF CnG ARC433 (SGQ11) NO 37) ICnt fClCA CnGnG

fUdCl ' dCm A ) CG | Cf UnGm AnFd CTnt Gnt Ant ALCIC

I lm ("E i Cmggg’%ﬁ&m (SGQ I D NO' 38) I'CnGFCI CG Cn'(giélsy’"m"ﬁ"

f UdoTdecmAnGGel CGref U Inc in . Ant--GTd CTniGmA\nG PlJm | Ji JA

PCU UG Cm G ARC435 (SEQ !'D NGO - 39) CnrGA C CG Kni G nl G FUICTdCmA
MG rCdCGFCIUnGmAnr(.I1'"tiCf mGmAmGI! IUn UAfCEF(fInEC nt G
55 WO 2006/ 0% 8 88H PCT/ US2UI 1 6/i-* 1} 215 ARC435 (SEQ U NG 4U

G CCA GnGRACft] Cut.dnC i ndCC fi ; AnCl | dCf NG mAnnGm
U 1 | nUAF C f&)ﬂf Ea“ nél womu epb émAm téu-im‘r-( S(EQ R TW‘L&:‘_ cnl‘jU,n‘,t‘lu L yarianis 1s

Cf CE C. nr GnGlad ahBkd tiIsG@\JBVAE\CI%rﬂeQUbfﬁ@@\C“‘ 1 Jeinn GehrnArdeGity' dﬂﬁnt@m\lA nG

I LI | LI A I
Cf c qlm‘ lm(lﬁu’dt,’u 'mtg;m pAlt Cngisnc(}sﬁ@l lo[aﬁ{\g’;noac b% ue &L&?]r om

An| C( | r EMI)FC‘EDPL’QIF({JHTH@H@]WHIHG) Amgg C(SEQLFID’]M anwg))aud residues or

| Gh(( C mu@“d&dmia}em\é\nﬂﬁﬂw&ﬂi@d{ﬁJd@c“ﬁbt@fﬂﬁ\ﬁﬁﬁdmﬂﬁe%m&ﬂeMSf U

1 dom fi[nH R PO AR TR A R BN SRR TC
roCUnaf Gn  GHARSASs 1Fof sc@E@qcDmN@sath)'p]th epmE@nEd dc €@ a reference sequence to

I CnOnd UdCTQl@wéhQ u&@‘é‘n@ &%Mﬂt\vﬁ:ﬂ\ﬂ/\uﬂﬁe quSETE@U:AoN%oH IH IL, ind
iCfClUniAfC ntGni C ARCA5S (SEQ | D NO, ém

G LGP. : nCnnCH I Udes SHHerres 4§ i CEPEPURiS @?ﬁﬁ@“‘f B’a"“"ﬁlﬁhit\h‘t%r SPORYA
| C f CLUTMCC nicaGirAlhdCOS@nd: DEith-Dpded m dafgmeters are designaled. The sequence

comparison atgorithm then ealculates the percent sequence identity for the test sequence(s)
refalive to the reference sequence, based on the designaled program parameters. Optimal
alignment of sequences for comparison can be conducted, e.g., by the local homology
algorithim of Smith & Waterman, Adv. Appl. Math. 2: 482 (1981), by the homology
alipnment algorithm of Needleman & Wunsch, 1 Mol. Biol. 48: 443 (1970), by the search
For similarity method of Pearson & Lipman, roc. Nut'l. Acad. Sci. USA 83: 2444 (1988),
by computerized implementations of these algorithms (GAP. BESTFIT, FASTA, and
TFASTA 1n the Wisconsin Genetics Software Package, Genetics Computer Group, 573

Science Dr., Madison, Wis.), or by visual inspection (see generally, Ausubel et al,, inlra).

{00196]  Onc cxample of an algorithm that is suitable [or determining percent sequence
identily is the algorithm used 1n the basic local alignment search tool (hereinafler
“BLAST™), sce, e.g. Altschul etal,, I Mol. Biol. 215: 403-410 (1920} and Altschul ef a/,,
Nucleie Acids 130338923402 (1997). Software for performing BLAST analyses s
publicly available through the Nationa! Center for Biotechnotogy Information (hereinaller
“NCBEY. The default parameters used in c-ietermin.ing sequence identity using the software
avatlable from NCBI, ¢.g., BLASTN (for nucleotide sequences) and BLASTP (for amino

acid sequences) are described in McGinnis ef af., Nucleic Acids Res., 32: W20-W25 (2004).

[00197]  In another embodimeni of the invention, the aptamer has substantially the same
ability to bind C5 complement protein as that of an aptamer comprising any one of: SEQ ID
NOS 1-2. 5-67, 75-81, 83 or 33-98 is provided. b another embodiment of the invention, the
aptamer has substantially the same structure and ability to bind C5 complement prolein as
that of an aptamer comprising any one of: SEQ 1D NOS 1-2, 5-67, 75-81, 83 or 88-98. In

another embodiment, the aptamers of the invention have a sequence, including any chemical
<
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muf G nG& G CG 1 G nGrCdUdC, TdCmA nCnn GACA Cf | . Ji n( ni AnGTdCTnGni A
inCU UtLA ICIC(UniCIC nGn' C ARCA73 (SEO I D NO  45) nGrGmAl Cm

G Cl CCICnt GM3pJ1T; a. | f Cnt AnGm

GCAC UMM uGUCEUniGn: AmG U UFUAICI'C TUnC IChnG IU fCRi -3T
ARC522 ( SEQohcMNss49) n Am G 1COC CG |' Cn- Gir G e tdad@k/ind21€ nA uO
NiGdCOnt CmUinGniAnCI'dC I mQur Ant GIRI (UA |1 CdCl nr
GPCrCr,rCrC ARC523 (SEQ I1) NO 50) nrdni Cm C nl( -

f CFCCl ' G nG nC UWdCTdCnr A nGni GdCCnt Cut U nC mA ni GId Cl ' nCi nA
NGTTT. AdCd CT 1,G dCm G n CnG A RC524 (SEQ I D NO 51)

nMCGnC. nGdCdCGICnGnGTdC f dCnt A nCnGd CGCnUnGnv AnGTci CTnG

mANGT™ | " Tm \n%gﬁl'g[]omn:e@dl@ tQQ’}' oge ofld /hb N@bl’fsa-@fs}?g@l YR OLN 52)
111Gnl Gl n&dCd CGreni nGrArrGrrU NGMANG 1 |

I"inA dC Colt @feﬁlmi“cpﬂmesg@h% S0 IS RS B3y el
AGQ CnX ClI CApGrmBada@lchllcordykitifn€l In AnaBienenBoniGE | tisf ok 6w\ cnmtss B Ci

|7 8 SS?_ Ilé\g{l\?i{l Il |15 g’i gﬁ‘u Aﬁgg %%eggzhle in %Ngés Lgé Vgﬂﬁ%rga%qg g}ﬁc%ﬁggmgq cla[wi

r UdC' | d CrmAnfdiseeal Grautenniidng sy OFnic Gt U B AR T € sl C@I'I@'iGWCnC
ARC. 544 ( §[ 13|Q,c| l@'! [\mnrctéﬁXe d aQDicU [nﬁhﬁb%ﬁ(m bk hdh & plidations 0
n

nCi nANGNGn, A nO.U

o it bk el M e T ok ks e e e s

| CmAr nCi NG 1"GEDL!IA aokh le@rot\te arBialidd G5 EASA(rivAoimGlotfi dia) fribmAof O @CledselCl C
nG 31" ARCSQ%Hn(lﬁL E\QﬁmgaoNg'(esléZ%q L@F@cng&g QWEMW:JL ng;h WULancl‘mn%LoYr

mATGNG Z' CnCniJ

ARC552 ( SEQ PEI &PV SEEPIpyCREL ¢y @Qaf le ety ‘@rﬁvm f s Ul g
A3 U f C | InmZamitod, sBET(dslblid)] cobitimdnGiefalch mBhdomd(idry disdders (e.g., asthm,

arthritis, sepsis, and rejection alter ovgan transplantation), and complemeni-relaied
awtoimmune disorders (e.g., myasthenia gravis, systemic lupus erythematosus (SLE), lung
infiammarion, extracorporeal complement activation, antibody-mediated complement
activation and ocular indications such complement medialed ocular tissue damage such as

diabetic retinopathy.

[00198]  In one embodiment, the anii-C3 aptamers ol the invention include a mixture of
*-Nuore modified nucleotides, 2°-OMe maditfied nucicotides (72°-OMe™) and 2°-QH
purine residues. A descnipuve generic sequence (SEQ 1D NO: 1) for a modified anti-C35
aptamer s shown below in Table 1, and the structure is shown in Figure 3A. The vast
majority of purines (A and G) have been modified 10 2°-OMe, excluding only wo G
residues which remain 2°-0OF (residues shown in outline). The circled residues represent a
subset of pyrimidines that can be simultaneously modified 1o 2°-H without substantially
altering the anti-C35 activity of the aptamer (see ARC330 in Table | below (SEQ ID NO: 2,
Figere 3B)). The underlined residues shown in Figure 3A represent pyrimidine residues
that can contain either a 2°-fluoro or a 2°-H modification (bul not 2°-0OMe), while the baxed
residues represent pyrimidine residues that can contain either a 2°-fluoro ora 2-OMc
modilication (but not 2°-H).The residues indicated with an arrow (=) must contain a 2°-
fluoro modification. Without a 2°-fluoro modification ai ihe residues indicaied by an arrow
(=), resulting hemolytic activity of the resulling aptamer is substantially decreased. Ina
preferred embadiment, an anti-C3 aptamer of the invention comprises a nucleotide sequence

according to SEGQ ID NO: 1.



. AR(-553 (SLQ ID NO 50) |

| OMGOCFOG OnG@ Ul Cf UF GR ANGTGF GOl nGmAnCE UI Lt |
mGMATG | f 1Al JMAF( . K fUnCLl' = OnG-3'f AL2C554 (SEQ ID NO. 60)

i TG C: | CG | OmGTE UF Ol VI O AnG nGF (: Gnt CUnCmACl UL OF Uni G nATGTFU

| IMAF Cf O UnpG, (mmﬁ\ T ARC 657 (S EQ 11) NO ' 61) 20 kDa PEG N -1
Il
| A i

f o &t Cg Cf Uf Cm AnGnG WK1, f7;fLi nG I n. i "§HEYAESM

TI Gau\ 11110 1. 1. CIL:fL'nG FC:m 0-3T ARC 658 (SEQI ONO 62) 30
kDa PEGNI | fCn@ Cf CGF QnGnGF U[ CF UF Gh A nGF CGF C( UnGnt AnG U f C . | UnCm
\mX FUUAIGCRINGCm G3'r ARC672 (SLQ 11.) NO 63) N 1-12

f QUG Cf C& C: nCnCl U f CIJUI CmAnGOf CCF U UrrGrAlnGR]foUranArrG‘UN

f UAFf Cf Cf U G- 3T ARC/706
[ ot 0 Oy T A B AR R e o i et e B uae con
& Cm G 3T TBFX Yyhidisshavarm Kzt & il SR inths 2at6Ser. ARC@@Q?%(@@@ | U NO.

65) 40k Da H ]Ic@'nNthrtnCﬁc@g1@%@@@%1&4 f/-@l“' )glmbdmé\mmlgh%
nGMANG Uf C HJm oMM 11 113 R rVI.CEC £ ind Cm . 0 7341) (SJ Q

ID NO, 66) ¥ ZEMSSORIN I £ 'éFrt‘y”E‘j” “C%{éﬁlﬁ Ut“@ ""ugﬁkmrc | CCl CFI
i MCmATOUI C ﬁummwmmﬁ QHLANG: le€iduicnishoGn Nld4 REGZ@K < 3CARGLI05

(SEQ l D NO anii- anta 5 Q Gl-n (1o Ca il SO T inde ¢ NNTTres 'f l cl[(”{ 7I'T'G
ot~ R nom lE. g .ué%K P Nﬁ Wﬁf%?ﬁ%ﬁm C&Iﬁ@fwe(ol RV afg 'i TSR

| ha hr anc hedP'UZi(D‘L ng@ pg_u a@mﬁ)]e I’Oth&'r‘ﬂ”S(M”Pi”“‘V“ thZIOt‘.l'U-Om]ll)L Aﬁ%ﬂ@ﬁy[J (Q
| - car banmupl IDAIK)C?)ZJ&)\\ n(nSE@lD}]NQl{CGBO SECHTD NQ: 2) contains seven 2°-i

modificauions (circled residues in Figure 313,14 pyrimidine residues with 2°-fluoro
maodifications, 14 puring residues wilh 2 . OMe madifications, and three 2°-OH purine

residues (shown in outhine in Figure 3B).

|00200]  Other combinations of aptamcers containing a mixture of 2°-fluoro
modifications, 27-OMe modifications, 2°-OM puring residues, and conjugation to non-
immunogenic, high mo.lecnlm- weight compounds {(e.g., PEG) of varving size, each of which
were derived from ARCIS6 (SEQ D NO: 4), are described in Table | below, The invention
comprises aptamers as deseribed in Table | below. The invention alse comprises aptamers
as described below but lacking the indicated 3° cap(e.g., inverled deoxythymidine cup)
and/or aptamers indicated below but comprising a 3° cap (e.g., inverted d1° where a 3° cap

is novindicated.

00201 Unless indicated otherwise, the nucleotide sequences in Table | below are fisted
inthe 37 1o 37 direction. For each of the individual sequences in Table 1, all 2°-OMe purine
or pyrimidine modifications are indicated by an “m” preeeding the comesponding,
nucleotide; all 2°-fluaro pyrimidine moditications arc indicated by an “F* preceding the
corresponding nucicotide; all purine or pyﬁrnidinu deoxy modifications are indicaied by a
“ preceding the corresponding nucleotide; and any purine or pyrimidine appearing
withoul an “my””, “f, or “d” preceding the nucleotide indicates a 2°-OH residue. Further a
“3T indicates an inverted deoxy thymidine, “NH” indicates a hexylaminc linker, “NH,”
indicates a hexylamiue terminal group, “PEG” indicates a polycthylenc glyeol group having
the indicated molecular weight, and “biotin™ indicates an aptamer having biotin conjugaied

to the 37 end,

wn
1~



CCi ct Al Ul UA 1 Cl UCGOA | cGGAI' Cl UL001u. A rUCI U G ACF CI LI CAGA

| CGAICQII CA Cfi 7 ARC244 (SEQ i D NO "69) Gdcrl)lUL: 1 LCAAAGAI L4AUA

UUI UFCCI f cGAI UCPJGAAI CFUI CI O ACAICI CI CI C 1 UU2031 O her apfal necs of
the invention that bind conplenent protein C5 are described belowin
Exanpl e 3. "WDO®04F4 n somaam bot h nl ents apl amar Lhectpsutinesisof the
present invention have great affinity and specilieity to their
targets while reducing the deleterious side effects from nou-

naui rul ly occurring nucl eotide substitutions if the a,tnner

t herapeutics break down in the body of patients or subjects. In sone
enbndi nenls; the therapeutlc conpositions cot iainhig the aptaner
Ihentpeulle§mdflto“HFésent invention are free of or have a reduced
anount of fluoripated nucl eotides. 10021151 The atplaners of the

pr esent |nve I on can be synthesized using any oligontlcleotidc

synt hesi s t%@ﬂﬁ?dﬂé§‘%h6ﬁmﬁ$ﬁmih%‘arb“rh@ﬂﬁdNPg\§b®PH“bh&§e\ ok

ol i gonucl eotidc synthesis techniques well known in the art (sec. e.g,
Eroehl er ei wvat; NLICI. Acid Res. 14:5399-5467 (1956) and Prechter of
al., To. Lea|K27m%575 5578 (19861) and sol ution phase nmethods such as
nester synt eﬁi et hods (sec, e.g., Seed wal,. Nuel. Acid Res.

4: 2557 (197K-mandcl-llrose of cd., Tot. Lett, 25: 2449 (1975)) .
PharwaceutlO&MHCﬁnpOS|t|ons [002061 The invention also incl udes
pharnaceutlQaﬂ“ﬁﬁhp05|t|ons contemmi ng aptanmer nolecules that hind to
conpl enent Qp@L@hn C5. In sone enbodi nents, the conpositions are 5S
NO 2016, 1088H85-#Cl 7U 5200611052 | S suitable At infernal use and

i ncl ude an Qﬁrﬁéﬁﬁve anount of n pharmacol ogically active conmpound of
t he |nvent|qhﬂ(gk@ne or in conbination, wth one or nore
pharnaceutloahbynmacceptable carriers The conpounds are.especially
useful in thaﬁcwhéy have very low, if any toxicity. [002071
Conp05|t|ongﬁdg$ﬁhe invention can be used to treat or prevent a

pat hol ogy, suieheosas a di sease or disorder or alleviate the synptons of
such dlseaséwﬂrmd¢sorder in a patient. For exanple, conpositions of

t he present W] 0Htlon can he used to treat or prevent a pathol ogy
associ ated Wt or(;anlemsnt-related heart disorders (e.g., mnyocardi al
injury; C5 xmedhated conpl ement conplications relating to corollary
artery bypaﬁs gﬁjt (CA13G surgery such as post-operative bl eeding,
systenic neqtgsdh | and | eukocyte activation, increased risk

nf myocar di alx.#méaccti on and i ncreased cognitive dysfunction;

wst enosi s; anﬁUmd*S medi at ed conpllcatlons relating to percutaneous
coronary |ntéL §Ehlon) schem a- reperl'usion injury (e.g., mnyocardi al
i nl nr(uon, stroke frostbite); contptenent-related i nflaannrttory

di sorders (erguq sastohnmay arthritis, sepsis, and rejection after organ
tinnspl anta ctncm)c cafMboRonplammatcareel.te doab fu ARBE niiGat QS

nyast heni a gqr.n QlDNxstemc | upus crytbernatosus (SUL, or |upus);

[
lung infl am@ Qt‘iur(ﬁ@ﬁlfc}nﬂ@AQud?QéfG@hcrwmc AGRUTUTUA FCICIURICGIUIG
ARCIS6 (SEQ (D NO: 4) '
{CGICICGICmOmGIUICIUICmAMSmGICCICIUmGim A mGIUTCIUmGmAmGfUTUTUATCICUMG I Cm
G-3T

ARCIST (SEQ ID NO: 5)

40kDa PEG-- NH-
FCmGiCICGmeGmGfLFlC[Uann\mCJmGlCGfoUmeAmeUf( fUmGmAmGIUIUJATCICIUMGICm
G-AT .

Where the branched 40 kDa PEG is ,J-bIS(mPEG-[-O kDaly-propyl-2-(d*-bimamide)

ARCI8S (SBEQ ID NO: )
AGGAICGATUGICGGIUCIUICAIUGICGIUICGAGRUGTL ’GAGﬂJﬂJFUr\lULﬂ. FUICGUIC
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conpl ement activation; antibody-nedi ated conpl enent activation; and
ocul ar indications such as diabetic retinopathy. Conpositions ol the
invention are useful for administration to a subject sn ffering from
or predisposed to, a disease or disorder which is related to or
derived Fr nt protein G to which the apra

i nvention gg%gwgﬁmﬁpfy Blnd [ 00208] Cbnp05|t|on§ ogp# 5MWHUQﬁt|on
can be used in it nethod for treating it patient or subject having a
pat hol ogy. The nethods orthe invention involve adm nistering to the
patient or subject an aptamer or a conposition conprising aptaners
that bind to conplenent protein C5, so thatbindingoftheaptancr to
conpl enent pRotqln Cf. alters its biological function, thereby

treat I ng t he b@ﬁ](@féb%ﬂhklgpgg}gjimln L’pﬂa!£ mU (§nutb}l \%GFUIUh@/\lL ngl'_‘F

pat hol ogy, i Cf he patient or subject eat e B he nmethods of this
i nvattion can Qe a ve(tebrate mat e partlcularly a ncnnmal , or nore
parucul arly, ¢ ﬁﬁ#ﬁéﬁﬂrt,, A0k BB G 1, BRLERICT S of L hel ¢
pharnaceutlca accep tab snit are dm ni stéred i n amounts whi ch
wll be suffhuwemﬁon@\@xert thelr de5|red bi ol ogi cal activity, 59 1VO
210106/ 0889 QBOENGFWFW@‘G‘%9”1[QVmG“é“@mANQMﬁwﬁWfTﬂ@mﬂﬁéﬂbWﬁliﬁg of
the aptaner I'lit-gel, Wts receptor, prevcnti ii cleavage ola itrgel
pot ei n. 10021mivﬁhena&paqt of the invention conprises an aptanier
conposi ti on ot 4fHEGmGvERLS g AonCE6WDBIaat T@OHC o hm @t ek dGdE@acty nont s
for CS nedlaﬁédrconplenent di sorders. The aptmmer conposition of the
i nvention mae:@oni@imyo.fior exanpl e, nore than one aptanter. In sone
exanpl es, andaptantiercrcoRposh ti0FafCithenAentGeniLeemar-minagone or
nor e conpounﬂs of the invention. is admnistered in counhu tion with
anot her usef yl.c:¢0iposid.ii9n such as an anti-inll~unmator)v agent.. an
innnunosuppre&sanﬂﬂnanuah¢Mvhnahna@&mmwm@momh&mhhhe&wEMWmhemmnme t he

conmpounds  of Hhe Lﬂ%?ﬁ%ﬂ?n may be adm nistered in conbination with a

eytot oxi e. cyl oStk GmoRhcGRENRL, B&nﬁmﬂmm\go ﬁgﬁwmm\ﬁ@@hnﬁ@o@rUm@Lkd" ating
agent, anti - net abol |te ntirotic inhibitor or Cy otosic antibioti C,

as descrlbedﬁﬁbeV@Q”{Wﬂ eneral , the currentl avai | abl e dosage f or s
of the known HEIESEGEFE dgant s ¢or (a8 ‘“i\‘h“‘é‘ée‘ﬁ“"’é6%”%{9“6%%‘"” f91 be
sui tahate. 1002121 "Conbi nation therapy" (or "co-therapy") includes
the adnti || Seati$iann €:an  uptanter conposition of the invention and
at least a sé@&ﬁﬂ‘%@éﬁ?ﬂﬁ%‘%Q?T“%Wuéggﬁé‘V?ﬁ%‘mm?@éfﬁﬂHﬁrF%@iﬁﬁ
i ntended to provide the beneficial d iect fromthe co-action of these
therapeutic agertiso Tie beneficial effect of the conbination includes,
bill is not PiAed To7gHartaeoki teitet T pharntdettyidnt e
cu-action resultlng fromthe conbination of therapeutic agents,
Adm ni sl rati nrcsofiseohese 1) t er apeutic agents in contbinatiou typically
is carried gbtteverm gt Retm e Perivac(GSu@ny i Hut €8 mSkour s,
clays or weeks depending upon (he conthinalion selected).
ARC414 (SEQ ID NO: 18) ’
mCGmCICGICmGmGUdCTdCmAMGmGACGICUMGMAMGTACTMGmAMGIUMHUACTCIUmGmC

mo

ARCHS (SEQ ID NO: 19)
CGICICGICMGmGIECTACmAMGMGACGICTUmGmAMGTICTmGOmAmMGIUMITUAICICIUMGTICinG

ARCH Lo (SEQ 1D NQ: 20)
fCmGICICGACMCmGIUACTACmA mGmGdCGICTUmGmAMGTACTMCmAMGIUTUTUA [CICIUmGICmG

ARCA17(SEQID NO: 21)
FCo1GICACGACm GmGCIUACTACmAMGmGACGICUmGmAMGTAC TmGmAMGIUTUIUAICICTUmGICmG

ARCH S (SEQ ID NO: 22)
fCmGrerc UmeFmGfUdCTdC,mAmCJmGdC(JdC fUmLer\mGIdClmef-\mebiU FUATCICIUmGICInG

ARCAEY (SEQ D NO: 23)
[CmGICICGICmOmGIUICTICmAMGmGdCGICTMSmAMGTACTm GmAmGIUAUNUA ICICRUMmGICIG

hE!



[ 00213 "Conbi nation therapy"” may, but generally is not, intended to
enconpass the wudmnisl'ration of two or nore of these therapeutic

agents as part of separate nionotherapy reginens that incidentally
and arbitrarily result in the conbinations of the present invention.

" Cont hi nat vonntsherapy' ' 1s intended to enbrace adm nestfatiemsof these
therapeutic agents in a sequcnt.ial manner, that is, wherein each
t herapeutic agent is admnistered at a different |ine, as well as

adm ni stration of these therapeutic agents, or at |east hvo or the
therapeutic agents, in a substantially sinmultaneous manner.
Substantially sinultaneous adm nistration can he acconplished, for
exanple, by administering to the subject a single capsul e having a
fixed | TS of*ReHDHEQ ReLapeut i c agent or ill nu Y | e capsul es
[ or each OFOH%%C“fH%TégE”“Tmehgﬁeﬁf@‘WBUPV%“ mOmT%fFP“N% me

P(MJ. 52M UHL22L5s:d @314y Sequential or substantially simnultaneous
admi ni st r at iforsfOEcreslt BN eI idgeht nCoan e mef f de ttEdunyCrany
appropriate y%wggﬂﬁMq; : but not limted to, topical routes, oral
routes, i nt rx@\/(ﬁ(ﬂ @md’nMLl@ﬁJCm}um{nIGnm I‘TH!I IInQf‘(@ﬂ&@@\mh@n@/\mi(n"@!%C|n(‘
absorptlon t hrough nucous nenbrane tissues. The thcrapeutic agents
can he adm nﬁ"ét?é@é@j”)w The e ro ! r

exanpl e, a fTP¥“¢hay *ﬁP?emaaéH?”%?m?%eﬁﬁgHﬁ%ﬁgﬁF8HA“§Wé%¥%& nay be
admi ni st er edirbyes ishg @Gioi @ whil e to other therapeutic agents of the
conbi nat i on PEyCHeCn@difETEher@ddtGpicalAngTCTIRRPSTTAId @y riatidvel y, for
exanpl e, ail, the gﬂgﬁq%Lg agents may be administered topically or al

therapeuti ¢ BEERESIABErRUR Rt @Bk Dyhct i e&ti-euilhecspmtence
in"vhich the therapeutlc agents are adm nistered is not narrowy

critical unl’ &ﬁ - comh can
ermbr ace t he @1111 rjéiub%F nCmUdCI(! n Am HGdCPhi m(.:mAmLfrlda'nnomAm%rU(B}{)AdCngUm(?mebed
above in further conblnatlon mnth et her blologlcally active

i ngredi ents. Qm}he“conblnatlon therapy further conprises a
non-drug tr Q%{ffréﬁfm emhqncbqrmego&a@ﬁmnmdm.npec,emqktc@ﬂe;.%rat any
suitable time so Long as enefi ci al fect fromthe co-action of

t he conbi nati on of th%:gherapeutlc agents and non-drug treatnent is
aChI eved Pq"t'm é&g’h& m n("f'Ud(ﬂd(,ap\m(“mBr(“'(ﬁﬁ'hﬁwﬁm%nbeﬁt Ethm%naGi[@J Aicq:dﬂamGl(Ef tect Is
still achlcaed e non-drug treatnent t enpor al | removed from
the adm nistration or the therapeutic agents per haps by days or even

weeks. (OOZIQEVIEE%% %uglc or pharnacol ogi cal conpositions of the

present inventd& 1.mcn9.e-nem| $ ) ERPDN ¢S AR 6L {8 E VB A RRMBc,Of the
active conponent (s) of the therapy, dissolved or dispersed in a

pharnaceutlcallf aceéftable medi um Phmnteuti eafly acceptabl e nedi a

or carriers fehd d@m.@mlgméc%veﬂ,fnéﬂ,\mféhﬁaenélm\%ﬂm{)ac.cmae ngs,
antihacterinis and antifungal agents, Isotonic and absorption del aying

agents and the Ilke _The use Much nedia and agents for phannaceuti eal

active. SUbS}%ﬁg ICm OCJV[\E'{!\,J.U(I mrl\m nnCrC [ manna\mhﬁJd("iﬁ mp\m m?:'% IQ’E%}ngt I ye

i ngr edi ents SLan € I ncorporare I nt I C conposli tions
of the present |nvent|on

ARC432 (SEQ 1D NO: 36)

FCGFCICGICmCmGIUECTUdCmAMGmGICGmCmUmGmAGfUICIUmGmA mG IUTLITUA FCICRUMGT

CmG

ARC433 (SEQID NO: 3T) '
fCmGICICGICMGmG UCTICm A mGmGACGICfUMGmAM S TACTmCmAMGSmUTUTUA ICIC U mGiCm
G

ARC434 (SEQ ID NO: 38)
fCmGICICG rCmeG(‘UdCTclOnNnC‘mGd( (JfClUmGanG TdCTMGmAMGRAUmUFUAFCICIUmGICm
G

ARC4H35 (SEQ ID NO: 3%
fCi11C|foCGmeG|:1CiUdC‘TdeAmOledCCJ CfUm(_;m \m(.”[ ACTMGmMAMGIUTUmUA FCICIUMG Cm
G
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(002171 The preparation of pharmaceutical or pharnmacol ogi cal
conpositions will be known to those of SAMthe all in light of the
present diselo.sure. Typically, such -conpositions nay be prepared as
injectables, either as liquid solutions or Suspensions; solid |oons
sui tabl e for sol utlon in, or suspension in, liquid prior Vvlnrection;
as tablets OF “OYR&Y™ solids for oral adnministration: &\ 18l ease
capsules; or in any other formcurrentiy used, including eye drops,
creans, |otions, salves,-inhalanrs-and‘the'like. The use of sterile 61
WO 21ML6111I N UA - |'CY/t. $2tInGlnn: 21a . formul ations, such as
sal i ne- based washes, bl surgeons, physicians or health carp workers
to rreal a particular area in.the operating:tlald my al so be
particularly pse H%”)gpqp03|t|ons -may al so he delivered via

mi cr odevi ce, [(GEhGRak: L1b@;h@cl@rr\|15;9@(@@@1klrn(“luQrQ(ZlJl-Bl]m(:upr%nlln\anM{ &fu.aR;
therapeuticsm || be adm nistered in a manner conpatible wth the

dosage fonnulalrogou)wahn such animal as i.s phal alacol ogi cally

effective. &%er( #&Q:f(rnfl: naﬁ ll(QQCSH A ﬂ( rﬁ@r&"ljnyr ma’rqmd@ﬂn'I%F ﬁrr@gruhﬂr(@( n\(ﬁﬂ( '(’grt y
Menge forns, csuch as the type of injeetahlc solutions described

above. but dru releasedcapsules and the |ike can also be enployed.
100219] I n tRis GHHrek mgmﬁ AL 08, AELIN R NOReAL Rk VOl ume
of oonposrtian Lobe ad nlnlstere depends on th he 'host " ani nal be
treat ed. Precrée anDunts of active conpound required for

adm ni strati Qﬁl(lﬁ#%&éﬁr%m Jd( (rm/\mlf ggﬂ 1. \n'r.tGhr%Tlpé %FCJIJIUFB.K‘[%II’ 11(.: mar e
peculiar to Qeach i ndi'vi dua 0 m ni ma #
conposition requrred to di sperse the actlve conpounds is typically

utilized. S“KE IU LBS for adm nistration are al so vari abl s but

woul d be typii Jmmcmwr] @ Y RETCRALRERLd DGR GOMRAMP ARG,
nmoni | : ori ug bhe resu ts and then giving .further controll'ed doses at

further intervals. 00221 | For instance. for oral admnistration in
t he f orm Of # %(épji) LJ dntr lul%%!‘{me-\mgm %dgGR fUme,g% FQ(tTlmemQr%thJQ)CTCﬂBnh\ C act i ve
drug conponentn€an be conbi ned an oral non-t

pharnaceutlcally aeﬁegﬁable |nert carrier such as ethanol gl ycerol,
D

K
wat er and t h ms.nm nOTCGICm mb ﬁEn‘x Al G.m%&%l‘(ql?%mr\mgl(Igrl1101nqlri(.el§'ﬁﬁ[r ‘){C”F(,l%rlﬁl nELabl e

bi nders, |ubrtcants, disintegrating agents and oring agents can
al so be incorporated into the nl eruro. Suitable binders |nclude
r =} H
starch. naeﬁ% m?fcﬁ% C,ll\?irm1ﬂHrl( T ( m \m . -('ﬁ(‘df l%m?n'\n FE(,q\mE A (gl?f{i%tf:\k)( HUMGHC
met hyl cel | ul Q§g; r hnx "o nd/ o
pol yvi nvl pyrrol i done, natural sugars such as glucose or bcta- tactose,
corn sweet eneﬁ%h {f’!(é)t:_‘uflwé‘(‘::) 14 CILITC C ICI \ Gl aSl a('“Ca\'C i% U\ICngacant h
or sodium af mﬁ§1 ol mtﬁ'1enemﬁwyéb ' "'%5 Hivd e Re
Lubri cants use In these dosage forns |nclude sodlunloleate sodi um

sl earate:. nagresEygiy 3¢:ddr a sodi um benzoat dium_acetate,
sodi um Chl or i('r 1 (rlC%ﬁnCF(C(al n(u)ﬂ(é'lrldé,dmm\rgqrngd?ffnt@mg&(lma\n'lbl(tCémﬁﬁ\dﬁJégl {j\ﬁqu‘.m

mGm
caIC|unlsaIt\aﬁdhgknnpohuethyleneglycol and the like. Disinlegrators

i ncl ude Wt h\@utﬁm('|n1("mfct("aftn]C@ﬁr’Ucl(?sT’ﬁ('arp‘@ﬁm(](rﬁém(hy‘lmGm@eq}i]dgl|n@31e| 1GT3@&.}CdCTmU
hentonite, s&nt‘Wif“gun stanltes, agar, alginic acid or its sodium
salt, or el fiersvgseantomxtures. and the |ike. Diluents, include,

e.g., | act os@Qm@@)(nt(‘_?p(@g@tpnngru@Tﬂ@‘g@uAmGmGdCGmCmUmGm,‘\mGTcICTmGnlAmGT'l"Fm:»\dCdCT
mGdCmGmm<

ARCS23 (SEQ 1D NO: 32)
mOmGMCMGACACGICMGMGTICmUMCmAMGMGACCMCMUMGmAMGmUmCmUmGmAmGT T TmA
dCICTMGACMOmCmC

ARC332(SEQ ID NO: 33)

Riotin-

AGFCmGICICGICMmGmGILECANCmAMOGmGICGICRUMGmAMG fFUICTUmGmAmGIUTURUA FCICIUmGT
CmG
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mauni tol - sorbitol, cellulose and/or glycine. 62 WO 2'116/11SRRRR

NCl '/ Li R211116/ uui 215 [002221 | njectabl e conpositions are preferably
aqueous isotonic solutions or suspensions; and suppositories are
advant ageously prepared from Fatty enul sions or suspensions The
conposi ti ons xmybessst erili zed and/ or contai n adj uvantfus:5u4GHk &S
preserving, stabilizing, wetting or enu |Isilying agents. solution
pronoters, salts for regulating the osnotic pressure and/or butters.
Tn addition, hey may al so contain other dictapeutieally valuable
substances. The conpositions are prepared according to conventional

m xi ng, granul ating or coating nethods, respectively, and typically
contain abouts.Qsd; bRo/a% preferably about Ito 50% of the active

I ngr e_d' ent. 11[0919%%%% C-E%OSQ 'Mgﬁl(lrg(gdcglIa%n1b|QI\I‘|’FCH'¥I(l)'[Q1e11LQz%UI%]IU§\QT."C%11 i
adnlnlsteredmmmmﬁuch Ural dosage Forns as tined release and sustai ned
rel ease tablets or capsules, pills, powders, granules, elixirs,
tinctures, gHéagqa%BQ%”ﬁ§yrups and enul si o] 1s, 1002241 Li quid,
particularly rnléc_ bl'eé "cont posi | i cros can, for‘exangle, be Erepared
by dissol vi%@ﬁ‘\%ﬁﬂ%ﬁﬁ%ﬁoﬁﬁmm T THE Qe -ie e OpYhE- TS aPs8dtVed in
or mxed with a pﬁafnaceutically pure sol vent such as, for exanple,
wat er, saline, aqueous dextrose, glycerol. ethanol, and the like, to
t her eby for Mm-HREEMPEEtAbl e sol uti on or suspension. Additionally,
solid forns isuiftratteinkordivssohtimgdramd-irgaivd rpcirenétionmjecti@h can be
fornw at ed. "f002251 The conpounds of thepresent invention can be

adm nistered in intravenous (both bolus and infusion),

i ntraperi | oneals) ssuipewt aneous or intranuscular form all using forns
wel I known t:8,dihesen&fcr@F dichRnd YoidkKichlmda bR PR BRERUd Euabcar t s.

I nj eei abl es wgaam be prepared in conventional forns, either as liquid
sol utions or suspensions. 1002261 Parentetal injectable adm nistration

i s general |y, Wsed - FlanoSypcut aneous, intranuscular or intravenous
I n eCt 1 ons -aTagGf&1‘8‘?:['Fl%k!‘in?(‘ﬂk?l‘ﬁl&égg:In(ltunl'l(,uc[)n(_iafh(%f'ithdnn\%p%l'C‘aI.‘lB]Q_]rm?\%%pq.lIflé(r':\)fr(".lr)ﬂm :H‘C%%l eral
adm ni strati gn enploys Ipllantation of a sI'owrelease or

sust ai ned-rel eased systens, which assures that a constant |evel of
dosage is mai ntained, according to U.S. Pat. No. 3,710, 795,

i ncor por at ed*"hier EFH'"BY ¥ef er ence. 100227 Furthernore, preferred
conpounds GFHHEC B @BV [CrdefrGiemCoart e SRR GTirg P e dliéh A Mg UG

i ntranasal f8Fm vi a topi cal use of m nable intranasal vehicles,

i nhal ants, or via [tansdcrmal routes, using those forns of

t annsder mal wkisn (patcheshwel | known to those of orilinaMskill in
that art. Tochecadm qistreweshtnddmchordaiinanofrandiaansdennalcndeld very
system thewddsage ndm nishation will, of course, be continuous
mnter than intermttent throughout the dosage regi nen.

O herprelerred topical preparations include creans, ointnents, 63 RC
21111fi / uf t SRS 7[SEEITWISPO000I1 5215 | otions, aerosol sprays and gels,

wher eni . t he fzéb[ﬁg@(jﬁiﬁ@tdngf,‘rumn A @@nﬂd r(\/ﬁ(rln&glﬁ%g m%mm‘flbg! fUfuA i"Ci'CfUmG.me

G-37

ARC 658 (SEQ 1D NO: 62)

30 kDa PEG-NIH-

FCGICICGICmGmGFUTCRUFCM AMGIMGICGICIUMGmAmGIUTCIUmGmAamGHUTUIUATCICUmGICm
G-3T

ARC 672 (SEQ I NO: 63)

N2~ g

FCmGICICGICMGmGIUICIUTCmAMGmGICGITT UMGmMAMGIUCUMGIA mGfUMUFUA FCICUMGICm
G-37T

ARC706 (SEQ ID NO: 64)

10 kDa PEG-NH- : . )
{CMGFCICGICMGmGRUICAUICmAMGmGICG f'Ci’Um.Gm AmGIUFCAUmMGmAmGIUMUTUAICTCIUMGICm
G-3T :
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typically range from0.01 % to | ; a/a, wwor Nov, 1002281 For solid
conpo. silions, excigicals include pharnmaceutical grades of mannitol,

| act osq starch. |uagncsi am srearnl.e, sodium sccharin, talcum

cel lul ose, glucose, sucrose. nmagnesium carbonate, and the lilac nmaybe
used. The Qp;huemﬁgﬁpound defined abovg may he al sq, fREﬁL%mHIBd as
supposi tori e€s usi for ex ntple, polyalkylene gl ycol's, npl e,
propyl ene gl ycol ., as the carrier. in sonic enbodlnents supp05|tor|es
are advant ageously prepared fromfatty emul sions or suspentiion5.
1002291 The conpounds of the present invention can al so be
admnistered in the Formof |iposone delivery systens, such as smal
unil arnell arvesicles. large unilenellar vesicles and nmltilancllar
vesicles. Lippsglngs, ganspe formed froma variety of phospholi pids,
cont ai ni ng chﬂh@ﬁierol st caryl am ueor phosphatidyl cholines. In sone
enbodi nent s emﬁrrﬁwm@rovrpﬂa\c@ww@nen@@mwgﬂhvum@meﬁmmwvhceﬁma@ueous
solwiorr of Yflug to a formlipid |ayer encapsulatlng t he drug, as
descri bed i nydligaroMudNgy 5, 262. 5G4, Fot' e sanple, the aptancr

nol ecul es descrukbed herern can be provided as a conmplex with a

l'i pophi li c cEMPeUYRG BN UGS nhntHogENt o CRifgh motmee iy Et Cheing it
conpound condt Y UErEy usi ng nmet hods known in the art. An exanple of
nucl ei c- aci daassogi@bhed. ¢onpl exes is provided in U S. Patent No. 6,01
1.020. 10(1280%ccTHe- conpounds of the present invention may also be
coupl ed Wthfcwmbr@w%f%e ST R et an i EC IRy A Y HEF S UEheh

pol yners can’i nclyusle,.palyviony) oY £ Olidinr BN 0. RY BN CRRP! YyITET

pol yhydr oxypr opyl - met hacryl om de- phenol, pol

yhyclro..yel hy Iasganunldcphcnol or polyethyleneoxidepolydysine

SUbStI tut ed UEF\( 9?’]3,1h?rw G(J\I(Sufgq(..l At Cvf'l_,(_u\(;tl} L A(u \?U“\TT%?C& prOUﬂdS Of
the present invention % d"t% i 0 egradable

pol ynmers useruhwhnxachoemrng controlled reIease of a drug, for

exanpl e, pol yFaeMevactFdH Yo NEBSHoREEapY oV att oie““fol yhydr o. xy
butyric acid, polyorthoesters, polyacelals, polydihydropyrans,
poIycyanoaclwDaBESCmmdmmn@ssﬁmdmkmﬁmdmﬂmmwphwpa@lwﬂ@nﬁbeemacmpelyners
of hydrogelshd&ppgg%$, | desired, the pharmaceutical conposition to be
adm ni stered may al so contarn m nor anounts of non-toxic auxiliary
subst ances swomfis lmtntflrﬁl@\tmfunleﬁ]ilInl«_hﬁémpLMk:ﬂ(gll@@)&@dnﬁrm\eﬂmn nalufdieri ng

agents, antl , gubstgq es such odi.um acet ate, and
T ot hanol ant THE (&) SRt (DDAt g SeeE Bl Ehr i KA RhBa e
[ 002321 The dmsd@ewmeggwehmwrmwmzwngthemahmrmenEMGHw@kgehecﬂed in

accordance Wdaho@auddhl &h¥e@fin { AL LAk RNE ikdicNGediy PR 0SRACT €S, age,
wei ght. ses and. nedi cal ndition_of the pained; the severlty of the

condi tion t o“BE"tEES(Y ﬂ“”ﬁﬁepWﬂﬁPQWdP“aﬂﬁ‘H?@t?%?%dﬁm‘ﬂve 54l and
hepati c funcimonofudinecdpaticcents; and the particul ar aptarner or sal!
t hereof enployed. An ordinarily stalled physician or veterinarian can
readi |y detelfi'fie ahrrgreser hpecseneverteet pyenhaimsunt: 8% the chug
required to pPrevMeBiidc COURLEEELAuakEesh ilhe iprogs 8sspiak diwugond tion.
synthesis techniques well known in the art (eee, e.g., Froehler er al., Nucl. Acid Res.
14:5399-3467 (1986) and Froehler @i af., Tel. Lett. 27:53575-5578 (1986)) and solution

phase methods such as rigster synthesis methods (see, e.g., Sood er af.. Nucl. Acid Res.

4:2557 (1977) and Hirose ef al., Tet. Lelt., 28:2449 (1978)).

Pharmaceutical Composilions

[00206]  The invenlion also includes pharmaceutical compositions conlaining aptamer
molecules that bind 1o complement protein C5. In some embodiments, the compositions are
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100233 Oral dosages of the present invenrint, when used for the
indicated effects, will range between about 0.05 to 7500 nop/clay
orally. The conpositions are preferably provided in the form ofscored
tablets containing 0.5, 1.0,2.5, 5.0, 10.0, 15.0, 25.0, 50.0, 100.0,
250. 0, 500.0 and 10000 ng of active ingredient. Conpounds of the
present i n¥@nticostsiray be administered in a single del’liygrdoses or the
total daily dosage nay be administered in divided doses of two, I|hrce
or four tines daily. 1002341 Infused dosages, intranasal dosages and
transdernul dosages will range between 0.05 to 7500 ng/day.

Subcut aneous, intravenous and inlrapernre.ul dosages will range

bet ween 0.05 to 3800 ng/dav. 1002351 Efl eeerive plasma | evels of the
conpounds Oﬁmhﬁ@kﬁhﬁ&@h&chﬂﬁ@ﬂﬁémmh&ﬂngﬁwﬁﬁﬁﬂhmﬂnﬂﬂﬂvWghnhwctO 50

nmg/ mL. N ochtl at i y Lok . and. hi ol Li-on, of

apt ar ner the?ESBEﬁgég”hgbg Tq 'wgm?mnﬁg \W OQO]15§kﬁmpﬁébgﬁ%oklnetlc
properties ﬁGFWdﬂqHO%HQBWFP@NWéédmdﬂﬁﬂWas@d”MﬂHéWaﬁEUPF@ ow,jifrjey udi ng
aptamers, beyydyred to match the desired pharmaceutical application.
VWil e apl aners directed agai nst extracellular targets do not sullen
from diffiquiz0llesCagsowinatied ineitn taner aeeb il arprdeltiaypehyosfaschi s t he
case with a i s must
stilt be abInlEeI] & %%1 @Qﬁl(l‘lIﬁmlngddtplﬁgsggp%lgtg&gll&ggnshbatﬁd‘sa%ﬁgsﬂ’g&%ne

remain in tHe fbem}g)e CUNRB T plabp Prer ingenprarchivle vetl (¢ FHEPTEENEE Stent with
the desired |»LlM1@5hlng(JJle@| \nﬁraam.h&%ammmlimsmsoﬁ-dm (L es@Bidiinyantdson

provi des naterial s ag i tolalleer t he @arnaeq kng} cs of

apt ar ner codbSéFQVHW°m°ﬁﬁﬂm"m“mﬁéT RN (S SRR AR une

apt ar ner phatwua@kwnehmesunmhedmmabwmunwmoﬂn(magm¢wwh@nabm1|ty to

nodul at e) aﬁ&ﬂﬁ&dﬂﬂﬂﬁﬁ?&Q%hﬂﬁhkﬁé1m&ﬁu@%ﬂk&%ﬁﬁe&hﬂﬂHQh £oNnL49aL on of
nodi fyi ng noi eties (e .? PEG pol yners) to the aptarner and/or the

|ncorporatldﬁ‘ﬁﬁahﬁﬁww‘éPT“HU@P%%PFE@@“(@“@m“YEMJ$PUH?6“§W”2' Owe) to
after the Ghﬁﬂh&ﬁhuﬁpwgosw&mmmlmhmhMeqﬁuﬁh@um@a@mmmtheﬂaM|I|ty to
}!gFJ?nggnéxl { (ﬂ@8”5hgﬁg$ﬁ§'Ma“%dvgp)g%hﬁg§%§ ﬁ%ﬁﬁThe rapeuric
cpnlicafionéHﬂmhth@)P%WPW@@yﬂlmhwﬁh@mﬂﬂewé$%¢WEﬂg raspheve 24ver apeut i ¢
apt licatw sysidmic hifus @XRER]Bus (50, SOURsE NRS @REILLS; caRRIl&at | ons, er,

in antl-necplastlc or acute care settings where rapjd écra clearance

or  LUr e- of fORBY HEHEST Bl op el dledeedFARY &t 6‘”’(‘:IéE‘P‘éé A

resi dence tummgammmaptawems Compchigonsof thiuteatdnorm.usdil @ rmaitiswebyrp i n

other ille rq%F?lﬁéél sulr€ nnﬁg{? ! o‘?ﬂ%h% 2 10§ uQsL;m'JHA 2 ﬁ’\gﬂ&ﬁs ltghf%! E’;Pl es where

system c circulation o eew r, desire be desirable
to i ncrease WhHe! NPa &P pRbmes PfqGEs’ ‘61“‘”a'p‘ﬂ‘ar?ér‘é"|"h“‘%:'i“r“¢‘tj‘l’”a?t"t“dh‘“Yll) 02381
I n addition,sifche ru iability otapraner pharnratcolcinetics is used to
nodi fy the biodistrihution of an apraner.therapeutic in a subject.

For exanpl e,{012p8]s obinerodln@s elfleeutiietsion appb sc@bic orgied-fot wyrane dpeticdesunhl e t o

?Iter the blbggmltdrvsnb?LJM&E%DHQ%tm&rs@nﬁr.mtch@,néag@mJuﬁa“a.{k AR f fort to
L P e e A B er el o

complement protein C5, so that bmdmg ol the aptumer to complement protein C5 alters 1ts
brologicul functinn, thereby treating the pathology.

[00209]  The patient or subjecthaviﬁg a pathology, i.e., the patient or subjecl treated by
the methods of this invention can be a vertebrate, more particularly a mammal, or more
particularly, a human. - A

(00210} In practice, the aptamers or their pharmacentically acceptable saits, are

administered in amounts which will be sufficient to exert their desired biological activity,



appliealiens, the apramer therapeutic. preferentially accunulates in a
specific tissue or organ(s). tn other thoagacutic applications. it
may be desirable to target tissues displaying a cellular marker or a
synptom associ ated wilt a given disease. cellular injury or other
nhnorinal patlw,.Qgy, such that the apraner therapeutkqﬂggﬁaﬁ @ntlally
accunul ates 1h the aftoctcd tissue. For exwnple, as describ

ecpendi ng provisional application Unlted States Serial No. 60/550790,
filed on March 3, 2004, :and entitled "Cow al ed Mddul ation of the

| " harni acol cinetics and G odislribution of Aptttnet Therapeutics) .
PEGVI ation of an apraner therapeutic (ey., PEGylation with a 20 kDa
PEG polymer) is used to targ i nfl anmed tlssues such]that t he

tEGyl at ed aprardf Tt Bafiiursrerarahid BPIvyT ARCHHM T Hss ofon
inflamed ti ssge.pok@112391 Tu deternine the pharmacohi netic and

bi odi stribution profiles oCaptaner therapeutics (es'., apraner

conj ugat es ol"dpt aRer rdieyigalivererisherPeriices s SUch hagvenodi f i ed
nucl eot | des).nao.Mﬁrll,@wmtha,manat e.rss 1@&%&@(’3’]11}11&&&[@11\&4&@ palap Gheters
() The VoS B i Ly ProGYT R Tou s THE i g B end o
concentrationmhMQem@ummec@ﬁMﬁMwuﬁﬂumwuumlgmsewwedASGWWWpommphaSWB
concentrati OllﬂL x(vca’n)mn gq mFx t\ermm?aﬂmﬁ%%‘i@ﬂ%ﬁmk H@ﬁl(t%”l}gﬂ}m ch any apt i nnet
conposi tion, used herein term refers to tic area under
the plot of 1“Hé”‘b|”<‘§ﬂs‘ﬁﬁ “EFh EBITBRSHITERN AN Hfdh Otbidi*apeut i ¢ ver sus
the tinme at r[Qfl]1aﬁ1516n&fdol11ﬂ(m1ﬂlo$ﬂ1é al-din0sh malhea G tad il @onibiatidased 4t 0
g;ﬁgggﬁetagsdghoﬁxg atlon)
anti/or totaWﬂ@*eaW&m@eﬂfﬁmkFﬂ@wMQ as depdnigedrafieve. @mmm%hm@hmvhé'apraner

t herapeuti ¢ }.gi.hRMRYE& Dy il ONA: 1Gh & EUEAlehi@Mdenor BseTh MENHBEAMEKi be

t herapeutic. . The volume of distribution relates the plasma
concentrati oh'¥¥® an apl aner therapeutic to the 6 6 1VO 211116/ 0" 888
:Dg[:‘l-;e[pstzﬁlé6< 9"’]19;521% lnb‘?lméi'wrmat‘:(agrapgggﬁcg{_@[m\p)rlgczﬁlg)tlhéoﬂaméngIIBQ yﬂ#h-erh[eﬂ asma
(i.e., the rrm*'é]bé@lﬂrﬂa‘*}@satli“dh‘)‘““01@'63'214@3*1 THeHrEgFenearichygntiiion provi des
material s an@kqm&tllh&dsentl@c,nndu |>|atl@~, tid RneicialGABd @ ke do-RBRN@Tinest he
pharntacokln?tlc of sta

and (0)
conposi ti ons' Tﬁmmfﬁgmﬁy é ﬁ“ ﬁétﬂﬁbfQMC35P5W§?m?HF§bH6HU|%PCﬂﬁ’noiety
such as a sn@ltm: :uqtmluenuhleump@pbmd(em agifon pol Iyggontteraampigdtiogploup, O Y

i ncot por ai i ng. hmdifi&d r\ulginﬁpak,ldashrkcnkcol.)u@l@a@pé m&h@ncﬂ.omppmgr' bed
her ein, conjugatlon OF “H% nol et /[or altering

nucl eot i de( sy EREHIEAR <'%rfbw§n‘f| vy éwkf:uﬁahﬁééh? arceisdpuety of
apt amer resigengecdniti@iidineledly.cul ation and distribution to tissues.
1002411 In addition in clearance by nucl euses,, oligonucteotide

t her apeut i csl08F8l sibjredrtiangherael wiynat soom Iy isror exraledfd dnemapisdl.  As
such, a nucl Qlaﬁﬁqmro%l ﬁ&)@ﬂﬁmn@l\ﬂtﬂ,@d’hﬂ&i&Qﬁ,la@ﬂlshkq{lnbmcﬁﬁ ﬁ‘cﬂﬁﬂmlhcnpy
hrrravenou S '

unl ess flr’ ﬁ¥wb%“85mmﬁxmﬁbwggb$ﬂ”‘Tﬁm'”ﬁéﬁmﬁg”ﬁéé%ﬁﬁﬁﬁ“ﬁ @V”WV elther
facilitating'Grhibmugn theiagt nd ibetdeOn cobrtee edmiGhetidn df fed thesprugwmentnino

t:sggez or by RGELAS AT NeRRAALENheIFRiE Gih@l . oW &ty . of i iy of 1 gonu
el epbtl de

Eommc (fi cFanc)(lm'lllfumtiLcm su@l}; %ngﬂ}]ﬁgmﬁé&%‘u“ ’meeld?ol?

lime, as well as administration of these therapeutic agents, ar at least two of the therapentic
agents, in a substantiatly simultaneous manner. "Substantially simultancous administration
can be accomphished, for example, by administering Lo the subject a single capsule having a
fixed ratio of each therapeutic agent ar i multiple, single capsutes for each of the

therapeutic agents.
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above the effective size carol i for the gl omerulus, Conjugation of
smal | therapeutics to a PEG polyner (PIE Gylation), described bel ow,
can dramatically | engthen residence Lilacs of apianmers in
circulation. thereby decreasi ng dosi ng Frequency and enhanci ng

ef f ecti venesmncaessmgai usl vascul ar targets. 1002421 pApusneriss2Gan be
conjugated to a variety of nodifying noieties, such as high nolecular
wei ght polyners, e.g., PEG peplidcs, e.g., Tat (a 13-am no -acid
fragment of the 1-ilV fat protein (Vives, el at (1997), J. Biol.
Chem 272(25): 15010-7)), Ant (a 16-amino acid sequence derived from
the third helix of the Drosophila at | ennapetlia hontotie protein

( Pietersz, él”ft()"ﬁﬁ S(L%QQIL) or sMﬁﬁ&l n)emq—tgl(u:llt%uslx%)nnlql:]"%%?olﬂegcrﬂ)ll)ua@ﬂl@'c ﬁ%lﬁ ( a

short. p05|t|vel har ged | I -permeati ng peptides conposed
pol yar gi ni néan(bﬁlcéctc ed PR&P’HE’&WH‘"G ?t"ed‘f‘h““(‘@b'ﬁﬁyr lumlf\rbLP lORiga aut\,s6C(wll
1253- 7; Rot hdaas,dytrakeneds idMdes,(i2B0RgcylarJoutdd, lﬁddncmemptldaﬁﬂ?ﬂx.hfﬁﬁlﬂuﬂﬂ 3)); and
ts[]n;l La?})loﬁcs:%t%ﬁimqﬁgmegh%}l@gcmm J?‘]HFSQm%lﬁlcﬂmﬁlslag&[tbv(gc mll‘%gg)lellr@%t zr ol . Among
of apuuner s dri&real e borryst epr iofdundivye g V“OU@WﬁP@méghféﬁmmmekP
groups. For .@xaRBlvy GRaRh @m%tllhcbmuﬂﬁu@umXQ@I\bl*'—[h\?d@ﬁllblaalmﬂﬁh)ebe nodi fl ed
apt amer thegh Eytk H@#hg it 20 1:Da PEG poﬁyner hi nders renal
filtration o] aptancr distribution to both healthy and
i nflamed tig A AR A R R kRl
conj ugat e provgﬁ ﬁg%ii" ﬂ 1e%%%w§' “LKggllE |)‘P%(]; ) d%@C HE
preventing roeﬁbtlmlfprtr'l‘:uﬂwvaﬁvbsrltlawrﬁwébvs'lllvaI1| Hhestiaenss *Péd:‘t“h te
PEGy| ati on |ll&1a@ﬂlliaﬂ,ﬁ:ﬁﬁ'ﬂ5 icﬁgmé(}&dzpllmﬁrbu I$§$$§! leln'bl&saﬂ{l\l&c(/ nuS21S
cl earance; t, [| cd sys' L g posur IL r presence of
the 20 klla '“ewymh Aty Téﬁ?q?ﬁﬁf Cﬁwﬁvyﬂﬁﬂf %6?35?5 e fd rissue;
particul ar| ylethisgebost intiirghicympaiiof wdetcorgams!hamndve itdogesatithe site
of inllam ”@HQUme.ThG‘n ﬁQF,@Wm%Q.nE Pub% nEE@uPP&JW%Qﬁ[ mGPLNcH%%Eﬁm@Hn rects
aptanmer distribt:tiono the sit inl'l anmmt aLi on7 such El'i ot the
P13Gyhded aﬂﬁéﬁi%?m”ﬁ?éﬁ@ﬁﬁﬁ?FéWFﬁ”aée%ﬁHUPhEéthﬁmWﬁFPaﬁﬁﬁ“Pﬁssue I'n
sonme InStanm&&mn&hﬁoﬁﬁUﬁm@&pﬁﬁﬁyiﬂhﬁdnmﬂﬂhﬁnﬁ@ﬁmﬁﬂﬂbﬁgaﬂﬁ1bﬁmﬂb|e to
igggsiSEheO‘/gl?%S{om?&b mscs %m Ihcnef'ugcltec (S ;11}5] 18110\«?(\?1]2 lht.. Hon erqd){l{n: nt h
dlstrlbut|dwwHP@du@@deﬁmﬂMnemmmﬁhe@uﬂ& HMEWQWP%WwﬁP¢WPﬁUdWUWEtIeS,
i ncludi ng chalhestigrol and cell-perneating peptides are |ess
pronounced than those produced as a resultof PLGylation or
nodi | i cat i oyon2of] nudieapduiide $h(eacgiogi@ncoaipbseoech foherkahvee@rpasi tion) .
ml(): :S?g: O: %'rrgglﬂa ew“l%slgglé‘%gg\upﬂlﬁlEIY(_\)/{A!ﬁbngqr Yom mlﬁ(,ln! BSJs'Fb‘%g%’R'%”& Q
post ul at ed tddiEEHrn i phapee@itiahy ecefable h‘éd%ml Pl@@ﬁs@l@&hftu@atﬂé medir e
precl uded i R tRespaNdat QUL RT all 610 eXdebn hhe:, apt n@ﬁﬁuﬁ{ﬂ) nleaﬁ ero

| uded &R l I tseXdper@bn hd i &h@l d |
conj ugat e folqed structure, ate to pqq q |Ip0phI|IC
o ur oor ¢ R TG sl gr Sl n i Bt SR e Mo ibfigt bf Ta Tat
pepticle taglprometredorpheanancd «ofv: aptransis wekonmtine: bl.ood stream
wi th conpar %tl,slwcmalyhagbm},l@mks%qmso bmwl,%%hem@mpm Lk b ALdshiGski dneys
at 45 hrs. Qther peptides ' (e.g.. Ant, Arg#that have been reported in
the art to ﬁéﬁ?&f%mﬁa§§ﬁbe of nacronolecules across cellul ar nmenbranes

inrim, do i(ﬂ)qh apH)% pre 11'9109“?) harm: lCLlath%l 1rnnac:'1(|,o oag;{calr%glg;)crsﬁlgm\\cl! [;‘LCU| ation.
1- | owevec, he

I\nown 10 1hose of skill in the art in ight of the present disclosure. Typically, such
compaositians may be prepared as injectables, eithér as liquid selutons or suspensions; solid
forms suitable for solution n, or suspension in, liquid prior w0 injccrihn; as tableis or other
solids for aral administration; :»IS. time release capsules; or in any other [orm currently used,

including eye drops, creams, lotions, salves, inhalants and the hike. The use of sterile
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Ant conjugate significantly accunulates iu the kidneys relative to

ot heraptanmers. While nor:Intending robe bound by theory, it is
possi bl e that unfavorable piese,ntatipn of the Ant and Arg, peptide
nodi fying noieties in the context. of three dinensionally fol ded
aptancrs in vivo inpairs the ability olthese peptldes to influence
apt aner nph&p8tt™8Stoperti es. 100214] Modifi ed nucIéS{fﬁmgmgéH al so be
used to nodul ate the plasnma cl earance of - apramers. For exanple. an
unconi ugat ed aptamer which'incorporates both 2'-1" and 2'-Owe
stabilizing chainisu'ics, which is typical of current generation
aptantors as it exhibits a high ‘degr'ee of nUC|ease stability in vitro
and in vivo, displays rapid-loss fron1p|asna .e., rapid plasm

cl ear ance) afrfidm@tmplépﬁuei‘ o BT Pt T ans: PNt s, uesmswr w‘fgwq yorkast o t he

| ddney, when, (¢QAPAL&H: {:Q mmacéhfmnad'daqm A B partiRhacky uberPecdmdosiiged
Nucl ei ¢ Aci ds 198%4@% As descri ped above, derivatization of nucleic
aci ds with hiP"GH B ST Sr VR GHY ™ ASH RHEUNSEEAT ¢ pol ymers has t he
potential toualiker e ANANE AGOKINEL] G, A« BNRL TRGALARLALE
properties of nucleic acids nmaking themnore effective thera eutlc 6S
wo 21)i 6/ 08*8Y {PolomysRITUB01 1152 FICh HEEhts i PhiravePeBl s c diiarig ds

activity canfl nmmh,uﬂamumx a&sané]uneslaslummot @,c d)agbr aqum&nvﬁaw

nucl eases, decnqq %tﬂ ,l ?th t he ] ¥§l Eag

exposure TO tHe" ?htﬂﬁé“““* ”“C LYy éF%éF@H“ﬁ‘% ri bt FPo t he

t herapeutic @hﬁough t he body 1002461 The aptaner conpositions of the
invention may be Jeri vat ized with polya | ky!cue glycol ("'PAG")
noi eties. ExBAPPes opis pRE EEF W ALY Yat Ve rErs gePyge arampstat e bh
United Stal esiRatr@nipeAnpl iieabs @ﬂn.xS&th Newed 1Bk '1inpt$3:3),f ddllid @du)(ﬁmd
glﬁ;/?pg?;/ 2$y1§9t9m1’! fobjc{!nymnﬂsnnhlcpuad on the ]Hﬁmmﬁ{}éﬁ plmnpym md dcpml ledl 1|on Irs
poly(ethylenem@WV@é¢d ("PEG), also known as polyethylene oxide.) ('
PEO') and poly ropy ene gl col (|nclud|n poly. isopropyl ene. glycol).
Addi ti onal | y!"t?8hdémrigimabie Eko'68BHPVH%%§”U¥“&I?W%Néﬁﬁ”aPWVP%‘% oxi des
(e.g., ethyl emsemmgllud&canﬁxnlmﬂopylhaen@ 1d])(|hdlﬁ1)mrcadﬂalhean'U&Elﬂlll Mmicnany
applicati OI’]S[\ 1|I 85 Jﬁm”%tmn%ﬂmmp e 24 ound IFI)CPI‘] 1(?% K% NGy, Igs IXC?E(RK:H’LI\%PC as
PEG is a hear ﬁ her Ternlna ted at eac th h “groups:
HO- CH7CPI , W(@H%@“W“Hé@CHQ@UT?“@NP“ Phi s polyner alpha

omega, O, 1V gl POLLLEL RN EnE ShEU Ly R ThEelE I PRERETL

represents thatin bh\bldp}rthq’ngll\stclnlggqﬂuapa:hn cg g combined with an oral, non-toxic

-C'1, CT-204 In!m l%ol)l acee hlgmul kﬂnc\(\’gll%lelb Llhm}){)plgﬁfgé élym'[c@rlg%% ]ill:r om about 4
to about 10, 5 shown, the PEG nolecule is di-functional

and is sonet‘ﬁé@“f&ﬁ“ﬁﬁ“éﬂmﬂwxa§v“WﬁEGhBW61m““TNé“P@FHﬂWéﬁgﬁﬁﬁWions
of t he PEG ﬁDLﬁﬁML@;ﬁK&nh@ﬁﬁLm%&memﬂﬂﬂﬁaaﬂﬁdVﬁuhMyMﬁBKykmmﬂ#ﬁ%IeS t he

- OH groups, th(git'amn umu L CtICI’] isle, ge methylcellu uil tional
Hogroups, . Ll T 9"%3 '%%FEEP;E R Y%JSN&H& NG

noi eti es, fbr'a er conpouhas at reactive
sites on thet tl@rmwm? 'u Osuwwma@tyr 'W;ireye'd'“F’EG“@I“?&I*%JHI*W’F‘i:h‘(*PPTC@d“CE 10
herein as bi.aekicvatsek: cJR&Gsa Luﬁrnn(ﬁs) RXAIPA- sudiR acadi® Eriabbdl omahleﬁm es of
PEG di ol have teen fun lized as active c rbonat e est er
ginale; polyethy c,ne, gh vw . waxes and The Lubricants used 10 (hese dosage lorms

include sodium oleate, sodium sicarate. magnesiuin stearate, sodium henzoate, sodium

acetale, sodium chioride, stlica, talcum, stearic acid, its magnesium or catcinn salt and/or

polvethyleneglycol and the like. Disinlegrators include, without limitation, starch, melhyl

cellulose, mpar, bentonite, xanthan gim starches, agar, alginie acid or its sodium salt, or

effervescent mixtures. and the like, Diluents, include, e.g., lactose, dexurose, sucrose,

maunitol, sorbitol, cellulose and/or glycine.



selective reaction with am no noieties by substitution of the

rel atively nom eactive hydroxyl noieties, -0l-1. with succ:inimnm dyl
active ester noieties from N hydroxy succinimde 1002451 In many
applications, it is desirable to cap the PEG nol ecule on one end with
an essent wal2ingossens- reacti ve noi ety so that the PEGravlieeule:?iss

nono- functional (or nono- activated). In the case of protein

t herapeutics Wiich generally display nultiple reaction sites for
activated PEGS, hi-functional activated PEGS | ead to extensive
cross-linking, vyielding poorly functional aggregates. To generate
nono- aeti vat ed PEGS one hydroxyl noiety on the term nus of the Pl Ea

di ol ol ecul gykypi Glﬁ:l,hl){céo'ﬁ]p&ug%tJrgdﬂéf§qng1 J&usﬂ@ﬂnﬁc@@l@lﬁdnyﬁ nmet hoxy end
noi ety, -OCHr. 'foe other, Ton- cﬁpp term nus of PEG nol ecul e
G RN

typical |y 6FSPERAENS 1 PHIEANIRIE 8% 0 'YB'C%“‘I'ﬂS"“éi‘i" THiES 15 s
convcrtcd t cuacrseac tlihy eonpatidohs mayibe swiltfiahd/canmibeadobiiy atceas i cr

at t achment Le , o Lok l.& such as a
roteim 1005901 B v 2%‘%%5& R R S0 LA RENYE She
propertles d@9§6Pm%?WP@yHP%“mﬁW ?”HﬁﬂqTﬁﬁmhﬁh%wbﬁghﬁvﬁ@@ﬁwv@hts | ack
of loxrenv, lﬂd’lﬂ)dn@ﬁkfv@lfmbﬂc'sl’l:fﬂelﬂ@gcﬂﬂk &lnﬁﬁs{»moﬁkﬁ?e ,waofm?msml S to
oovalently attach t i nsch

oot ting [ CREE i St Rl A SSaIB SR eR A RBFEY S hi s been
shown t hat tdbeuiatie’:%d, psibtabiphl@udi @)%, opaciciteaneddiennen coupl ed to PGG
becones water-solublc. Geenwald, et al.. J. Og Chem, 00:331-336 (|
995). PAG eofifhdlat ek carervpfsobiie mgféaonr?efta*iemsylnt*w“@rfh'aﬁ@émgkﬂow lity and
stabilir bUthﬁllaSl@llrt‘th 1@61@& cﬂﬂl@slhﬂn&ﬁc]bh's@tﬁldct@d: el ganodatbb,whies, of

nt ol ecul es. %002 anlK{ GO nqounds of die invention are
typically bet e B nt @5“Sﬁw“wsm§€?b iGWwever any size can be

used. ' the Ch@hﬁﬁld@H@BqﬁﬂEMQD1$&Em@9%%Wﬁﬁm@ﬂqt@Qthﬁﬁkqﬂﬂmbdglher FAG
conpounds of the invention are between in size. ‘Still

ot her PAG cORpUE ey hd f‘r\)é'rr?f“i”k?f}‘i"‘é‘ﬁ @Sﬁhf%éénmw “ihd 60 heI | in
si ze. For em&nmhawmamﬁAGsop@hymmk maymhﬁ,amuleaﬁtumambaﬁmmao 40, . 50,
j60| nagoﬁgr ;ET1§LP10§ mr)l cmld%w th Mﬂm% §mm ﬁlt. mHLcFl)lc :.U|L?IH]1 .n%sng{s.?lggheﬁulcf)glzgl
acid ther ap@mlweélyap@ fplylpls‘ctabliz yn céhelwm @éﬂhlh\hngym'he%lplwd b r ont
activated nuptomer nucl eotides. PEG nucleic acid conjuaabis may be
prepared by incorporating the PEGusing |ie scone. iterative nononers
nt hesi s. Foroexanpire; coR@Bsdsat the patcachvhyiot @nVesdinofneddn intravenous

phosphor anuc’q{b&ﬁb&lt@s a ‘ﬁﬁlt;\mg'%m'r HQQ{nE):Q ﬂ)tu(?tqm’nnqu it QALIIS qTaPhﬁﬁq 1l using

ol i gt num coi ¥ esl s- ternal |ve1 , ouuéTeotldc synt hesi s
can be conpl @& elliFEhNgt hese S'pé‘b'l“ﬂi“&‘” "hféblr'wrﬂaaw H@hvef Incgapesiteve PEG
attachment SiéRred MaStveRRRATRIY cithbi § ih@soheRR.AcHeRPL. shed by addition
of a free primary amne at die 5-termnus (inc'orporated using a
nodi fi ed pho®pii6r aifreliidre injentablt fignili@sdon cauephdly red 8t epeckswb,i d phase
synt hesi S) M§‘Innlgcu?ﬂh&%nlﬂpcm&g%Jamn@'n{]¢ﬁi?s§on¥el d'c:ﬁgh 1(1? ﬁe ré)hm&ﬂ%rvm' chis

activated so th It react and forma on is
conbi ned mnthmmfHé”ﬂﬂ?*?W@deP$66UU8¥%%WFﬂé“aﬁdﬂ%ﬁé“éﬁUﬁFFﬁ@“%bact|011
is carried ogkehfwsied ddduked hat al cns@@NEvEl of @REd @Chhantiert, £deliRad ysans arc

branched PECNQ%,QII%Q,'il?c%:‘pmlat@d ge]r:eit%ynt%lu%gb()dl ment S the

[00227]  Furthermore, prcfen'ed- compou ncls for the present Invention can be administered
in intranasal form via topical use of suitable intranasal vehicles, inhalants, or via
transdermal routes, using those forms of trnnsdénﬁ al ski'n_ patches well known (o those of
ordinary skill m thatart. To be administered in the form o‘[" a transdermal delivery system,
the dosage adminisiration will, of course, be continuous rather than intermitient throughout
the dosage regimen. Other preferved l'opiéal prep.nrations include ereams, ointments,
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pol yluers are 40 kDn branched |1'CG  see, e.g. (I, 3-his(nPEG420

kDan- propyl -2-(d butantide) depicted i.n Figure 4. In sonme enbodi nents
(lie 40 kD branched PBG (I, 3- bis(nmPLG [ 20

| cDa] ) - propyl 2-(4' -butantide) is attached to the 5 end of the

apt aner as din Figure 5. 70 "s WD 2110 610 I

f/ Us2a116/ 11 ii%%@%{ 00252 | '.the. ability of PEG cogjlﬁég't'(?ﬂgr% to alter
the Itiodistribution Of3 therapeutlc is related to it nunber of
factors including the apparent size (e.t,., as neasured in term of

hydrodynam c radius) O tile, conjugate. Larger conjugates (>16kDa)
are known to nore effectively block filtration via the kidney and to
consequently increase the serumhalf-life of snmall macronol ecul es
peptides, anti¥engescoirgotitelestydesy conthe gt ity B PES 't onj ugat es
to bl ock fil&piall engdras deen: shawn. tawi.ncrease with PEG size up to
approximately 50 IiDs (fill N el increases have m oi null benefici al
ef fect as haltp2Zpi f €orbelglomesosderfsi tnédimbynhmaelr\omhageﬂ gredsk platoacio!,

met abol i sm r gt Aeratchamalshms0ali, Qmm\m Bech®, Llﬂhﬁiun@é{ﬁb)w H00&5R305e,
Production OF high nol ecul ar wei g PEGs (>10 kOn) can be difficult,

i nefficient, "4At EXPRALT v ”‘,E\é”"‘t”‘r BHite 't%\;\ié‘rago“wé“‘ SYREHRES™BF i nh
nol ecul ar V\E!bcglht)f(ﬂE@llLd’lUGilPﬁ(ﬁﬁﬂl)lacllﬂdn:(ﬁtﬁﬂj lugatlﬁsmlkpae\gl\musfowardﬁplhas been
focused towards, the. ariun,or h e cul.ar . weight activated
PEGS. One ‘Eﬁp bi %ﬁ' %Feﬁ['arqa? I'ng ) s’ﬁ]chlguﬁllngéitgjr?lé)g( | lrllgoll\elggg'n s l%’or mat i on
of a br ancheldblat'?f‘i‘l?latf“éiojHPE@‘l*ﬂ' WhEEsit wo or nore PEGS are attached to
a central c%re carrying the actlvated roup 1T e term pprtlons of
t hese hi gherI hofecdlar” 'i”iquﬂi’tr““ﬂ%”‘ri’i)‘ CUR FAg!so pe adiministey é“ PePat flvel y
non-react i velifogdrcoxkry EysGRy, smbinetia@ syilaoalhr eiclac taige atipapllar esiceonver t ed
to fnructi Onﬁ?hlcl ﬂm’l ﬁkllf"ﬁ%@mj Qr.,u‘?t&ﬁ""?pmmom‘? d fANG \Qm ﬁos Ioh h‘e PEGS to
ot her corrpounds at reactive sites on the conp oun Br anc d acti vated
PEGS wi | | hatstaipte ehorgierot ey s of @i@ﬁﬁhﬁldslda)hem W spas@odifetes [Wo or
mor e tonni ni omamemb@aausacmytn\ma ed 11151L!|Qhu% qamtamsactl@dohnghap.d nod.ecul ar

ml gghepggsgcgllt %(ElHtU%(?ih?Flsu r']‘aeccxulll’md m g(g lﬂleqﬁlgi,] Q‘S iy l )léeﬁ Zgé‘l:%{;g}megl VZ'I[ES(?
'l cases wher@icadpyer wUmteelrcm lmplcofduawblczamddw \\FHE@hmheemn@omler
activated, syah.REG.IR! ReuLaS: AN Geignf (%fng&,n@lema@a.qma RGbd:\AGd, PEGS.

I n sonic cases where only one termnus in a branch PEG nolecule is

activated, SUEH"PECHH! ‘e‘ElJ‘i'cé%” Y assPRRErrRYE Y BV HRIMbY dciffid%ed As an
exanpl e oI t hos.nappr oach, activated PEG prepared by the attacl uncnr of
| wo nonontl hoxy PECIs to a |ysine core which is subsequently
activated fol¥Eactihorrhasddddn piciergeritreday {0Pg priplsd gith wtuble Nat ur e,

vol . 21 214- 22)51nc008)getabiOAL2DA) i ENSLR L ES R coh RVIBRLLOALREONIE@ES anot her
cost effective rune to the s%/)nth sis of high nolecular weight

PEG nucl ei ¢ BE"GOUHFEE 8P HBI Y P BBt S HEYY oW GY4at es i ncluding multiply
PEGyl at ed nuedlebgoachdspiimeidphesentrobandhtionaldoinentsnmasses

PEG | i nked jmpdddi BRLLS lﬁJuleg&ﬂanﬁ]L eRfobeesar u@%ﬁéscndh\m\%a ufe§ G &Qﬂ%@ﬂ?r S.
The present. |nvent ion also relates to .hig ecul ar " wei g

conposi ti ons® WHEP 4 asiells ebreis 2Ry it etvg C‘?“é“‘”a“' 'S 2 i é‘h

exampie, polylactic acid, polyepsiion caprolactone, polyhydroxy butyric acid,
polyorthoesters, polyacetals, polydihydropyrans, polycyanoacrylaies and cross-finked or

amphipathic block copolymers of hydrogels.

1002311 [f desired, the pharmmaceutical composition to be administered may also contain
miner amounts of non-loxic auxiliary substances such as wetling or emulsifying agents, pH
buffering agents, and other substances such as for example, sodium acetate, and

tricthanolamine oleate.



separates different portions of an aptaner, e.g., the PEGib
conjugated within a single aptaner sequence, such that file

| i neai -. arreneeni ent of the high nolecular weight aptamer 71 WO
211116/ asavax PCT/ |1 S2nu6/ullS215 conposition is, c.,r,.. nuclttic.
acid - PEGwo nugkidke. acid (-- PRO -- nucleic aC|d)jwwpg%ﬁmnﬂ'\
greaten' Lhan or equal 10O 100255 Ni gh nol ecul ar melghtcnn osi I'i ons of
the invention include those having a nol ecular weight of at east 10
kD. Conpositions typically have a nol ecul ar weight between 10 and 80
kD n An Hi gh nol ecul ar wei ght conpositions of the invention are m

| east 10, 20. 30, dO, 50. 60, or 80 kD in size. (00256 A stabilizing
noi ety is aOﬁﬁkbcdﬁﬁm*wﬁmﬁﬁFfW@W”b@eﬂ’Wﬁhé@ﬁPé‘“%ﬁf@ﬁmﬁﬂuﬁﬁoves

phar nntok: i n@tuyeﬂadms phmrgagiactyd&amqgc PEGPELtan@Bie 0t e h]ng)hlhérm ecul ar
wei ght apta
stabilizing h brings
two or noremaphumewgoimcwapvam@wcdowmwm$mmwmt0“pm0xﬁwwbyw én provides
decreased oygfali sidiRl agg anad: v&&m@tqmnq sl MRl gefhnma%mh@erefwg ht
aptanmer conpositions of the invention. A stabi | i zing am de can be a
podya IIcyI@H@“@VQ&BWEWQ§56WF&”“bdﬂ?éfﬂyl@h@cﬁPwﬁbP““MﬁWHW”can be

lS![ gglalrl Zi ng[ ﬁ”{}?re?{mégmaneb ?Htld‘,éjrescn nvmuon \glljaghsb m Rm u%{hn!gccr cirecqx éi C aci ds
(PNA). Qi gmsdetveatibed @85 teawoms@ <bé yst! EbJOWIJ%I“n@ ﬂmwéftwhésn ovgigé h

ol i gonuel eot, r@%@ G el REIK 660 RAIST | @d snUCh @Ot b deso st ey, modi | i ed
| i nkages, such as phospliorothioates, A stabilizing npiety can he at

i nt egral pa?%”)ﬂmﬁﬁ“%. %ﬁ@?O%BH%ﬁﬁgﬁ?Wdﬁmumﬁ“ﬁ”FP“F@‘%6V%W6Hfly
bonded to thﬁmm&ﬂhhﬂﬁﬁﬂmﬁﬁ@Z@%&%GﬂMﬁmﬁﬂHh@ﬂ&u@ﬂm@héuhﬁmemmhmn i ncl ude
hi gh i nol edel%t.d. Llosm gln\\fo qlpu UrrPOLH tlmu OSI tions in which twn or mare
nucleic acid noieties are coval ca f ‘conjugated to at |east one

pol yal kyl enﬁ)ogﬁycq.hub@@pa&lvxs mThﬁbf,p@La\g@ql akw.ﬁ&@mgl a/)qgtg MPL-RLd R&SLT VE as
stabilizing pmoieties. In nP05|t|ons where a polyal kyl ene gl ycol

moicly is c%gﬁpeﬁglvﬂbbdﬁﬂmﬁ‘cﬁ?Pﬁéfmméﬂﬁ”Wémfﬁﬁh%¥éﬁbv““§%bh That the
ponaIkylenexghyco$mp&wmammhe nucleic acid noieties together ill one
mol ecul e, the polyal kyl ene glycol is said to be a linking noicly. In
such conpoéW%?bné'L@W%Nﬁﬁw%ﬁ'y”§r#wwwwr@06WH¥%@"6@Vﬂ@éwnﬁﬁﬁhecule

i ncl udes t hggda hgar o sahfgangenent nucl ei ¢ aci d- PAG nucleic acid. One
c.canple is a conposition having the primry structure nucleic

aci d-PEG nucleic acid. Another exanple is a linear arrangement oP
nucl ei ¢ aci gloflulPEGol phﬂHQco%‘ &lCSal(l:Ih giochs(ﬂﬁﬁm of r\klg‘lleﬂhgl uﬁgllu.q 1002581 To
produce the nuclTeic. acid-PhGnuclerc acid conjugate, the nucleic acid
is origi nalok)yz(symftlheﬁoblmdhﬁueIph ltrha&lmictu |b@ﬁﬁ13:: fr ﬁlinﬂ@ﬂn&ld’o&c&ﬂlﬁicve site ,
: tS Iafl glr)nngo 1(e:1tclkgzuucs 111(%1}_(!61& apmnd,l %u li“ orc[l %Cm%tﬁ] the. dbeugﬁﬂnmnccddasi r gﬁcg} \ée site
nmodi | | ed hmmpﬁbwaﬁﬂdthMaﬁt@h@ﬁhagbugb@§h¢mmsgbﬂ@mphﬁgémwsynthesis of

die 72 1VO letﬂteﬁésQ&%éﬁﬁ&l with intracellular delivery (as is the case with antisense and RNAI-

based therapeutics), such aptamers must still be able to be disiributed to target ovgans and

pdnl.b}l L?eysm%ul} ohhe fondlp?n Lo DL rredl LYﬁF mng ol %dlnnmsﬁmtlonulfc Iblv\hﬂnd

tissues, and remain in the body (unmodified) for a period of lime consistent with the desired

dosing regimen.

[00237]  Thus, the present invention provides maierials and methods 10 atfect the
pharmacokinelics of apltamer compasitions, and, in particular, the abibity 10 (une aptamer
pharmacokinetcs. The nmability of {7 e., the ability 1o'modulaie) aptamer pharmacokinetics
is achieved through conjugation of madifying moieties (¢.g., PEG polymers) to the aptamer
anc/or the mecorporation of modified nucleotides (e.g., 2'-flucro or 2°-OMe) to alier the

chemical composition of the nucleic acid. The ability to tune apuamer phormacokinetics is
65



PC 1-1 US211Ud fill 215 otigonudlcollie. Follow ng deprotectiou and
purifier Lion of the nodified olil-onuclcoride, it is reconstituted
at high concentration in a solution that mninzes spontaneous
hydrolysis of the activated 11EG |n a preferred enbodi nent, the
concentration ofollgonuclcollde isl mMand the reconstitute

sol ution cOMHINESHO0 ni- vl Nal -1003-buffet, pH 5.3' gyﬁ?%egzé of the
conjugate is initiated by slow, step-w se addi tion of hi ghly purified

hi -functional PEG In a preferred einbodintent. the PEGdit | is
activated at both ends (bi-activated) by cler'ivatizalion with
suecm | li idyl propionate. Follow ng reaction, (he PEG nucleic acid

conjugate is purified by. gel elecn' ophoresis or liquid

ohr ot n: nogr aphyin the iypreepar aftegisduglieyipguic patiduiiak. loyswemaively imtheonj ugat ed
speC| es- M-Iclltlltg)tn%nt A \\nBcQnggllcjlrg:ﬁu |Clqncﬁ‘n gplﬁ‘lli Eqn go%kﬂhumé%c random or
bl ock copol yners) or snmi hai ns can be 11 nked to achieve
vari ous Ienﬂ?%@m{bﬁvnﬁJ@CUP&&”M@W@WV@%S“N&ﬁ“PﬂGﬂWFWk%ﬂg“@&ﬁ“be used
henveen PAG lﬁhaifﬂ'lﬁw@é clcnl\kﬂl’lyth ﬂlgu’lbﬁntgchh@asr (]:LQQJZIB(QI&C lﬁh@o@lpmﬂ:(bllﬂlac

2' -fluoro an&i qtnh r A n‘\ [y I ¢ ﬁ' IL an 1l "1 iTDg CalmnpsnnStl bilize the
apt anet agai nst' ntci eases” ”d‘ﬁnéf §§§ PESURET S MPEN TR VIS The

37-3' -ell. cepralson aerleases heeonncheas @ nresi Stiahlc & n@ae, e, g. ,
Q'S. Palems ByffAA55: BAG5, 2Rdiif 207,516 and  6,229.002, each
ot'which is incorporated by reference hereln inits entirory.

PAG- deri vimi z@bizen ofman@eacmhmennuohemﬁpmctdmiamzaﬁm&mmghmwmhecular
vel ght FAG gl 6lic, ack d- PAG, conlugal es, gan e, Brspared, b, feact i on
ora nono-fiuictionaldettVated PES Wt A A hudl &' “‘”&T“ t'%51'ni ng nore
t han one reaquv@s$mn@hc¢wv©he)énbbdwﬂﬁm®vah@mnﬂwh%ﬂcma@h@mn@
hi-reactive, . Dy E@mlmhea«'ﬁat Ok oAl o GARLAL ASant VR LEAEKLY & (Rist €S: a
i'-amno group and a 3'-am no group intoduced inn,

t he
ol i gonucl col “Pip%Fé“‘t”hr“Bti@‘h‘“CdHﬁ\/‘é‘ﬁt’ ‘Bﬁar““b‘ﬁo‘éﬂﬁ‘dl“&? 'ﬁ."aw'éc Ebthesis, for
csa upl c: 3S- &pmdi. -In bih&EG¢latutiomppisLidnk. iiugl badesiehbic my dirb@ tgsees@isplhying a

al ternative Hﬁﬂ Q\'lrﬂl\( {J\:gqlk)§1l|310111e"§ v)%nl\é?\\nm atﬁ\su SI?KQSLbC%HUIII nldmg l‘!x(t\'l%d at

i nternal positions, exanpl e. 0s

i timdines, ﬂh@m@lﬂbdgwtwdﬁh@ﬂ“pmwwn@§ﬂméwl%%@“@““ﬁ@@ﬁﬂ?@ﬁ“d%'nbose as
snt?as for ag mahmﬁmk ad: Lp\mprmram\am(nmammi“r& lﬁmhnemoam.mml@d the -
nucl ei ¢ aci ave sey te sai
to be null ‘y““aé:t"i N&t“é"d’(%l‘—‘@l“l' @we 5\’ '%éizn?%’e’él é”“éﬁclj\éf’i"t‘fl%‘i '\"T“&Qi ‘?“on t he
nmodi fi ed cINg@hﬁmhamhndemmsHc@wbhmaWﬂWWhhcmhenmnmm}aaﬂyMamedeEG
udder conch Lhﬂﬂﬁm&ﬂ@&mQFPWEF?nmﬁﬁhﬁqdeﬂrﬁ%ﬁﬁBhQQmW&hhnﬁgﬁ

ol i gonucl eoride reactive Sit l e niinintizine spontaneous
hydrol ysis. PHMRESHserdr %Efc é’rfﬂc&mdﬁéwtw IEBEh e e aY e
activated w fmhamesu&ed. ni m dyl propi onale and the coupled reaction is
caii ied out at pl-1 5.3. To drive 73 W 2nn67n%RNKS PC f 7US2un61
t15215 synt HesPs @f detieinbile glubweikielied! Podg bt oidhisofwetei ¢
excesssPEG i ﬁﬂcrgrdm('%g%d”l]glﬁlu,atdn}(l 1dsQr 1,>newm\l.[@qnu&dcﬁm.sud@ sudr@k | oWl ng
reaction, the P73G nucleic acid conjugat

is
eIecrrophoremgfgﬂdwﬁpwgdﬂdméﬁFBhﬁﬁﬁﬁﬂaﬁﬂ]ng“c é?ﬁ?él$hVTV“““”

partially-, endplunctoof]ilgad.ed plepedii@sc (Cl), the volume of disttibution (Vss), the
arca under the concentration-lime curve (AUC), maximum observed serum or plasma
concentiation (Cony), and ll?e mean residence time (MRT) of an aptamer composition. As
used herein, the term *AUC” refers to the area under the plot of the plasma concenwration of
an apiamer therapewtic versus the ime after aptamer administraion. The AUC value is
used o estimafe the bioavailability (i.e., the percentage of administered aptamer therapeutic
in ihe cireulatian after aptamer administration) and/or lotal elearance (C1) (i.¢., the rate at
which the aptamer l.lwmpeﬁ uc is removed.from circulation) of a given aptamer therapeutic.

The volume ot distribution refates the plasma concentration of an aptamer therapeutic to the
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100261 The |inki ng domai ns can al so have one or nore polyal kyl ene
glycol noieties attached thereto. Such PAGs am be of varying |engths
and may be used in appropriate conbinations to achieve the desired
nol ecul ar wei ght ofthe conposition. 1002621 The effect of a particular
| i nker can“e"of8¥¥aenced by both its chenmical conposivsivemnand

|l ength. A linker that is too |long, too short, or fornms unfavorable
steric andloi ionic interactions nrilh lie target. will preclude the
formati on of conpl ex between aptmer and targer. A linker. Mach is

| onger than necessary to span the distance between nucleic acids; my

reduce bi nd?nﬁlﬂm%t! fa;wc; .Elysum«, [ﬁL LR Ao M\essqﬁb ,#&Ltcn dgm.qm%mlratl on of

. the Iiganx ten accessary to optim ze |inker
conposi ti on%“‘%f‘r‘i&f‘lh‘“elﬁg“t“hé’ i H‘%‘Ptﬁé?‘“dt"é““oﬁhm nm ze the affinity, nfan
2?: Zrdrellj]e::’ gl qu 1\; )lCSLﬂQIn\’%nUaﬂ J'HO\Ingb Rdll l% S 'ln(Plf]e%thq to l‘lBQH %nﬁn gggﬁrrg:]::rs]

publicati onumholkd@mmmpr t‘ht Pl\myb@p@@l& fuldcballdisylbtandoiibhi@lllmddmahqly i ndi cat ed

to be incorpanahieds NeREh L RYghEl GLENES o «Fddhdn@ hoRfy sRURL } 6341 ons and
patent docunents is not intended as an adm ssiontltal an

is
pertinent pWPIE)‘r“'“a‘F‘t“‘d"’rPd)P”'HB“éé‘ ipal 2ieEh it l?’\iW%‘”%&W“’éP&W%‘%’I“E)‘ s Y to
content s oratateeofis tihaeibsamein, a_d‘l\ﬁwIllﬂh/ﬁ‘ﬁtnloﬂlﬂ'iynlfgatﬁlld’ﬂgmﬂz@\/\lﬂllmb&en desctil ed

by way of wt lch t%@(e)qg 19“! poﬁwlpg{:t’lon iﬁndq 'lGﬂ?llfd\&u,lk op a )ttchw%: |%‘xqc§uné’éﬁmm fn

recogni ze t hat ed 1n a variet
enbodi nent sClézh'eI“GE‘H‘é&‘“Tfﬁ@“ff”d? ggetng descrl ption and exanpl es bel ow arc
for purpose tratlon aitd not limtation of the clains that

b o Exar 1 OB D Bl R Gl Seacy o et e RS B Band
Al t er nat i veel@umti iplhemewt IRatchwayscl, Exalphk-gskilui olischetmolidesiisiAssay .

[ 1102641 Thﬁmgjﬁq\.l)f S‘vﬁ; all%@rﬁ}x‘& %ﬁm ﬁuhfﬁmﬂth'se drid N GRORL.SHAGAL. Systemin

a serumtest sanple l'yse 50% of I1's in a standardized suspen5| on
of anti body!edat é‘d'bsh‘é’éﬁ“mél?ly'l?‘i‘irbbi’}ﬂ}‘tfé@‘”N“%tﬂl"dt‘i*b‘ﬁ“lw TroHtniPdser um
was m xed Witehn almtkhle@l:ybcmatazedg sqba@pummltbnRML.UﬁloméLéI@RRRmdPCI

::)l [11%3:15(/ g([)]bS tﬁmfpm iC Sl?r},Q(ill;lr g1slhct,+?3mu rujus, a‘onhuwmonWq11b1m1elrléunt|(fs l\]/-g?I I(;Iuts
anti-CS apt aliﬁerfévanWé(ralst@ay degerded 'un*p“awdlﬂdnrngl!>tlgvfthhleww€tlw upreotfocol in

veronpl - buf ﬁ.ﬁfr.m iS@lchiNRn GRRLANRI ARG Gad: G endWhd HeSEUM AR L% gel atin
(’C;\/13a- onpl errent buffer) and i ncubated for 30 m nutes at 37 T.

APt er i ncubéﬁ“i"aﬁ'“‘tﬁé“%é“npl es were centrifuged to pellet intact
eryt | u- ocyt R)%Z-IZITIheégRE gff#be gﬁrgllédy%?‘tdnct ot 19&\%%&!2[ eBQ Ll]t]nqu]

super nat ant  was ease I'e henbgl obi n,
whi ch is propertr srel Pct‘b"““t: he lé%(t aptidepfechéndt \Psinano(ar Saginegl of g
(1995) ChemuBiol p10121116‘8136595}r/ (13_917)\Janolf%e,hhﬁb(”l';)hﬁ’)m(&m amem $( m,m:ked (O

activati on, c%s uenc UD %f n th UIE | it 6}]’! !V\%I‘ el ancan (?'ll m )1 )L ]
18 S L

presence of “CEAVEHE “TEELEHYC BT EAT G g SRR %Iél’ Ydhn
D ego, CA; Chgerszler &1 (FAK), t\’MBE)lSBi oBei @fes)) a8aye:Oi elgo POy oI | ow ng
the ELISA kuk.bptreen mlﬂ%mo (QQQ&;L%JIQ@OQQM & luqn( 90 libnfen Rl Qth@t ed
anti-CS apta A 5’61) D NO

Nar. i\l(,d o6(11): 1753 1 Rothbﬂrd T(f.r al. (700“} \'iuc[ Chem. 43(17): 3612-8)); and

small molecules, e.g., lipaphilic compounds such as cholesterol. Among the various

conjugaies described hevein, in vivo properues of aptamers are altered most profoundly by

complexation with PEG groups. For example, complexation of a:mixed 2°F and 2°-OMe

modified aptamer therapeutic with a0 20 kDa PEG polymer hinders renal filiration and

p.romol'es aptamér distribution to both healthy and inflamed tissues. Furthermore, the 20

kDa PEG poIyn‘ler-ap'tzfmer conjugate proves nearly as effective as a 40 kDa PEG polymer

in preventing renal filtration of aptamers. While one effect of PEGylation is on aptamer
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the reaction illisture inhibited henolysis in a dose-dependent nmanner,
as shown in the graph of Figure 7A, %il.h an fCgu of 0.5 0.1 aM
(see figure 713), a value that is consistent with the Ko determ ned
by nin' ocellulose filtration. At-very high aptaner concentrations (?10
nNI'). the extant ofhenolysis was essentially innistinguishrble from
bacl : gmu. nqdoGRRuseKUM  adde(l) - indicating Iiar ARGt $8ukmER:I D NO

4) tvas able.to conpletely block conplenent activity. Conjugation of
ire (ARCI S6 (SEQ ID NGO 4) aptamer with 20 Wt (' ARC6S7; SEQ I D NO
61), 30 kDa (ARC658 SEQ ID NO' 62), branched 40 kDa (123 bi s( mPEG [ 20
klla])- propyl 2-(=l"-butnm de) (ARCI S7; SEQ'ID NO 5), branched 40

NO 67) . 11 TR A (AR ey e Ry gy | KRS0 1 (3)

(ARC1730; SHQildds INOLGE) oF%EGﬂng @Uﬂpm hnaadn ity thee of BRI eotiosed tnhew apt aner
I nhibitory agtl yifYd &ifben &b 100 . %thbfﬁ‘)% Yo J5h; IR s Fi gur e
7D) . [00266;31 |S%1 l(ﬂc ¥ dﬂ"?]gnan st u'r| I rll%ﬁ)%@ k) ry Jgr’gtel \1/thy of the
| ' ' EGyl at ed “®HE- f@s'balpﬂf' ?Sl‘cpéRdlﬂgmsm(“b‘ruathéw M@Y'M‘)ﬂﬁ“me‘

(2, 3- bi s( MPEGl&@ally Raun) s @mtimés (RAE A RO ilstnccSHR 20 RONDGy1&:d) was

corrpared to its non-Pl at ed ecur sor 63)
whic't cont&I'AS f’ﬁ””t”@}“rﬁ% TR [L HeTer 051“3@51’15”306 %S%”Hen%’ﬁﬁ%lc sassay
descri bed ab[@cW?m Ao&@h#&degﬂmpﬂuJmtltiﬂ’?rﬂa&)?!]&%m b BREV ﬁqtgga\’ﬁmﬂ%@&& G

Sout hf i el d. was m xe ant | body- soared sh erythrocytes
(Di anecl i x E‘Zt‘ﬁ P!éf‘méﬁ'tv‘(t:l”1°?L'5>U}IEGII'°E°“°“D|”%M"édI’OI%‘bif'ﬁ'“'MeaPﬁ‘“” FL) in the
presence or ]@pﬁiﬂﬂﬁcelu@fmo\)f@rut(QUﬁu @.oclacpe)nltbau :@Rsulaf PE(JRQOYOIQ%I aund A
eRg(G:ﬁ7ag§SPy C(rlclk\égck%(c p, an dllalr,il lémgs [l |1>'|/|)m|{mnl) \%RQ(:]]elr]I%Lg%d1g(apbc% Lll]%%r um in
nman f ncnr et the s @ comyended yrlotodolcd Tk shentioot vigi 131%nlem@mm@ms wer e

i ncubat ed fof,ql1,PYLAL m%zg\wmtta qam,tq@wn}mué qL ﬁr@gawl@mt hatiegl! s
remai ned in suspen5| on. At 75

11. 5211116/ (P59 PEhe tpereiy 1‘*0'(3%'16“%% AI”ﬁ‘)‘ S““ﬁf aé*'4f°‘¢8?‘? ©awer &l Bei nt cc

bycenrrit Ugalﬁljoﬁlﬂhc(nZlQ@@l nPtiple@erdlgloup. Liaasdl estc&jl'ﬂ]l&l’p&&dﬂnﬁﬁ‘)ta T208)itd L

iggiggzggl 0058;3 12151 CQb [“E"ie“gEi'ltd%d’g“r{];ﬁ%{"jﬂ“q%ﬂ%C““ \xpL?%lpﬁYigl cdfu llca\‘glgoi (V WR

super nat ant %wgﬂﬂr*ee'axzﬁwm“ Heticrs W‘S trh & teepepigeledl. Ao b et IWeWg'i obi n.

It o e%inhi:Ritd RMcat QRGN FRENABE GhacroORGRAIF AL dcONa TRASMESE, Was

cal cul ated usi ng t he equatlon % nh = 100_- c _where i
(o)

<
. the sanpl e"4bEDPBHARER AN EYIHY °'°&5H&&ﬂ~e%5t"r“5wsf'6\*“&phl‘ﬁde el s
ril e absorbangeoflgac tignifrackgroundehent oliyesd slaiva td dig: sbsentaile
ol "sertntt (X %Q%I.ufnhb(hanhl\f@p nfé‘?gtr%&qﬁﬁﬂm aJonﬁlc%Fa&qr Pm% Al e 1o
basal conpl enent activit e absence o Ouner % | nhi bi tion
control ). [C98MNGaPwés 'v\%lr‘émg WP P ee e afthreg dp‘l“’ﬁ%‘o”ﬁlllwxﬂ’i"?}h’il’bi“ﬁlﬁ on
ver sus [ i nhi Rivk@mhlpaitshen@inityhae med yakiion iMubke mpu(ne¥erankfalt)ioperiis , , , - - - X
(inhibitor]" / (I1CSo'-F [inhibitor]") + backgrontcl. 1C9a and | C99
val ues wer e ligaiicuMatliée furlomties LOseso Valseres magilaghd Heme goaticors | (" ai;=
tCsa X [90/(, é%%ugoﬂ:c;lrlc'\'!m p an ug¢4?1|u;£’!Q§ mgluﬁ{sr [vI%a) (19093@11%91)&1'1"; F ahd b Q)I\[L 1o

val ues for A his parall el were 0.648 ct-
0.052 | and 08132 19”‘66'?59“P‘é‘ébé&f’?’\?%ﬁ“yc“é%‘é@“‘é’f‘é‘&“”ﬁ‘i“g’tﬁr‘é"B‘BS* f“&'?ther

degree of nuclease stability in virre and in vivo, displays rapid loss from plasma (Le., rapid
plasma clearance) and a rapid distibution into tissues, primartly into the Kidney, when

compared to vomodified aptamer.

PEG-Dertvatized Nucleic Acids

[00245])  As deseribed above, dervatization of nucleic actds with high molecular weight
non-immunaegenic polymers has the potential to alter the pharmacokinetic and

pharmacodynamic properties of nucleic acids making them more effective therapeutic
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conhnning that I'1 Oyl ation had I.i the, ifany, Met on'ap"uuner funcriom
(00267 | LI SA analysis of hentol ysis sups*,rnalants indicated that
(his: Functional inhibition correlated with bl ockade ol C5a rel ease.

" Thus, the hemulysis data show.that ARCIS6 (SEQID NO 4), and its
PEGyl at ed onnju3ates, are highly potent contplente-nt inhibitors that
function byobloekisng t he eonvcrtasse-catal yzed act i matisema/okiics.
1002681 I -lcntolysis assays with non-IT Gyl ared material indicated
that the aul 4C5 apl anier does not cross-react with C5 tront a nunber
of non-primate species, including rut. guinea pig, dogg and pi g .

| -l owcver, significant: inhibitory activity was observecl in screens
of primate serum including serumfrom cynornol gus macaque, rhesus

nmacaque and dc.&.h,l FRANRIE GrangtDB abidvity efmtnlamdeeaicﬁe &aqx.smu toRyr@RLid S
aptnnier wa.s lutther investi ]%ate i n cynornal gus scr.um usi ng ARC650

(SEQ I D NO. nB(iC)fmcs,tdﬁ%c(lgﬁﬁ ti llldtﬁ]l E@héﬁé,dﬁ(‘duéleuberz&ﬁ\mo§6c mth@“Inﬁ NO  4)
I n a si de- byysingdendeonpalisugomn(ohthethd)eu ARRCEES e hivbi t ed human

conpl ement activity with an 1C59 of 0."11 t ON nM and cynont ol gus

col npl eneal YEtqi V|{' aplgie’ Rorapsi s ot thegpvedrior may g dgvivinged Fpg e lkglne Thus
ARCE5S (SCQg I\QJIN@,-\GB)ZD.0|M§> & xardpidsQl elad- @@.sam@n{uaat adids aRYahQMBILGH& Scrum

compal 20 0 JATH X, TR I ELRORE LB phed i ©

propyl -1 - carlhrambr@tydl Dv PEGye at icdn@aet i Ty@Bal apleerneed ip tHARCLGOS n(IBEQ 11) NO
67) on cl as%ﬁéllnflu,l‘?&f‘;%l?(‘fﬁ|"‘t§ ), R lﬂx‘é’@b( aJp'uE- L!h\é@lc A i ed by sheep
erythrocyte héntolysi's was investi gat 11(,7 O S¥N

PCT1Us 2nOof thPirigmiene glyrof W@'“ﬁlw%%w&@")@ﬂmr lyFRln A(W H%\%atmw ®E¥ear ch,
Sout hfi el d, cMﬂo)y,ma&y)ﬂﬂlUﬂﬂh@lld)?lcnﬁﬁﬂlﬁﬁyf; <, (cﬂ@lbﬁlroelﬂi aRioh0ey ohimg kewk! | e,
VN\BY?’ e grer :; g'; ﬁ%@ i mm]g' HH nonda In 1{5 nawnt common fmaa ip(i )tﬂﬁ?lu%'cu] sueh nséLassayS

c. ynont ol gass Wnnk@ylvme‘aﬂmmm@m Bk mtl “vlatwd“uvﬂctemv‘t Ho- @*azﬁféiv@ondl tions as

those used tg@}ﬁ&@ﬂ@ﬂf@[othﬁoh nhyj; Ch!otyQIrCly aIffaf, 86LS-dinON o B RG(AIRR: Agab NSt
ARC672 on sheeﬁ g thr oc Hpe; ysSi S as escr1| be é] d|Pr ect | above

In a side by*51He” ‘r?ffﬁ're 'ébﬁﬁl‘é't“éf S RHCET IO ('00-"6804 B in vitro
conpl enent agtdsuigtye folvagngacttine adil. eCwCHD-BREC905.-H.(bbt khvbwiman and
cynomol gus nonkey, .@%gﬁmmgal%?ux,AR@ao%OfS di splayed little to no
specific inhibitory activity in the rat conplenment sanple (Figure
59A). Simil gty ARCHES, nAR& 19308108 s.- !mﬂ,mmﬁl@l](dlsT@ﬁﬁm&ohaﬂh @gai nst

re)éﬁ ggﬂagu?ﬁ 9 cx)éio .’gélqu,rrngﬁhh\i”@;[]b af H1 Hlé(é mlolé\ﬁlg.r'ltc itﬂlll:[vlbl()?nsngngz:;é:[‘ggBasSay’ as
10027111 Ni thwdeel hokissahe-Ok ItgemlpBihmldwnlq ap\ggiad 8 cofygdidvep Bualondpt amer s
were """ - I,ﬂb@]laed)ls[nmnteh@rﬁeeﬁ@mbmuaom?umtdl [@m.\cvm.bsfanmc +3%RuAy. 1P and
pol ynucl coti de ki nase (New Enqgl and Bi oh

3 MA) .
Radi obl bel ed dpttivisf Phad o ariFied cdwEy 1‘1‘L?‘(ii‘rH”F‘F‘la'é (AT srepuilele £ | rati on
for |owed byepohysacsiy dntidel lged veal @otisophorsesis caffoumeastre anti-CS
aptuner affl 1-'l reachil Illl Moene 1 10 [+ v 11 u 1] Wth
o ny CAne L AP R BRI AN RS B RS,
(Qui del . SarmTytieydH:cAY Sllcﬁl‘lp‘ﬁﬁbﬁh‘ét‘fé@ bw?fcl"é “P@d\‘ bdrurmwwh'ﬁ al m ng |

,:r:\"n,el\/gc' 2 atIOd’lgﬁm Fn%%?ﬁaﬁ) 1c: 1[10;13 :t is (?cqmﬁe o up lh LC: molf:c,ure o cmc end wil \ m L

essentially non-reactive moiety so that the PEG molecule is mono-functional {or mono-
activated). In the case of profein therapeuiics which generally display multiple reaction
sites for activared PEGs, bi-functional activated PEGs lead to exiensive cross-linking,
yiclding poorly l.‘"unclional aggregates. To penerate mono-activated PEGs, onc hydroxy!
moicty on the terminus of the _P'E(j diol molecule bypically is Substituted with non-reactive

methoxy end moiety, -OCFH5. The other, un-capped terminus of the PEG molecule typically
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intervals. The binding reactions were anal yzed by nitrocel |l ul ose

litiration using a Mnifold "I dot-blot, 96-well vacuumfiltration
mani fol d (Schl ei cher & Schnell, Keene, NH)_ A three- Iayer fitunriaa
medi um was used, consi sting (fron1top to botton) of Prot'ran
n|trocelIohg§gmwg§phle|cher it Schnell), "I-1ybond- P yh@n{degs sbam

13i osci ences, Piscataway, NO and G13002 gel bl ot paper (Schleicher &
Schnel 1) . The. ni trucel | ul ose | ayer, which selectively hinds protein
over nucleic acid, preferentially retained the anti-CS aptuner in
cAmplex with a protein ligand, while non-contpfexed anti-CS api aner
passed through the nitrocellul osé -and adhered to the nylon. The. gel
bl ot paper etas,tRghHded sl nplnyt,laamae,mnp@naJrog.tnememm A bREVtdhe other
fillers. Following Liltrutjon, We filter |ayers were separated, dried
and exposed °%h“ﬁ‘bﬁbébﬂ6ﬁ“§%}é% ”i%htershant Bi osci ences) and
quantified ugjhn M),.1860. ..Phasspheri.hpaer Jipging. s stem

( Amrer shant 13?09 CN§EEES¥J ggb i qﬁ% h \ng ﬁlb” odﬁ&Pﬁﬂgg\ﬁge§

Figure 10, i HoPagienyy sOsetor @eﬁfbavuéméak hwaﬁwéUWWQ %wowaﬂww@ﬁ“of ARC
186 CathVEdeﬂ\%hﬁan@JQQﬁ|h&lQ&QJmﬁnbﬁ@ﬂ%toTh%de@mﬁﬂg&ﬁﬁe of bound

ARCI SG on. i ncr entrations is wel scri bed
Si ngI e-site B}Oﬁaﬁné Wﬁd‘éi \,QFEJ’.S ILAR\émiJI Fﬁé‘“ becn sh@\ lSi °$‘6""%90%ng drug

=G, ,,,, . ! pdcliKie] MigicoWBdnmiith $s9s \GCr NSRRIk IOBRE ol Q5P " i s
the neixi nuniy. liﬂ héng()ﬁ ]’r@@gﬂ%}'tln_ﬁ(lﬁ dIL oil&n%(.d[not Ohr)) l(!i §1h nlae‘tn%ll)ﬁlﬁqgél ation
Consmi ), AR(. bi ndi ng curves at nun tC|rtFeratures ol | owi ne
either a 15 ﬁ?%mbpﬂ&“%mHP“F%@EHQWVﬁHW”&P%méﬁd%ﬁm 48 gures 9 and 10,
resliecti.~ , oh S, man i ncub 3! \RC 18 otting
curves at 23 ) C? 3#&P \) 9((?(‘ nn)l?a ) 1!1«.111 cndrm ernH) rlv lﬁzlbblué;'\llhct P]IP#I”)] 'error
filling mnth“KUm“value§'®®“@~EdLHGUGNENW@ﬁF@uméeﬂgﬂkd£ﬁﬁmérén@es

bet ween bi ndionf., €uf m@»@th&amn@n%77c bv,lae&pmnn@d & AR CRE mien the
i ncuhauoo-tin u is extended i ncubat j on Q\lgure 10),

the Kn obserV%H”éf“?SWCP“P%EF%égég“lggﬂfﬁéDO”ﬁﬁ LN WRIECH Y he T Km
observed t op3vivernego::iticms0. RO 20,20, Uhchanfeld (66 NVsh @lyinerabii)be 1002721
f A denonstrate. the hasis far the long incubation requirenent it room
lemu:ral tie. the afflnlty al this lenupcriuurc. was hither explored
usi ng klnetimeﬁﬂhOd&mnwTh@mh@ﬁﬂhQFﬁh&ﬂBQM&H&ﬁm&ﬁ&Qthﬂ:ﬂﬂsCrlblng t he
dISSOCIatIIOH ,, 1S the
rate (units o fon rate
const ant (unﬂt@HCNWQuMTh@M@@#@nditheﬂﬁanmapﬁﬂmeéefE@nﬂuébbwnblng rue
formation or .t he cruARGAEE, mrrpln?e PissVERREl fychRkbANE  Shy, where
vl., is the rate (unjts of v is. the second order

associ ati on WBFQWHHHQFQHP‘%@ﬁiT%V%ﬁ&ﬁW?‘ﬂﬁ?%ﬁ“ﬁ”mTH%m&dﬁﬁ‘VEre

anal yzed USIn%wnﬂhﬂypS@Udmkahsmmmd@hb@&&uh@ﬂwmn$wmhaﬁemhhﬁnmmnﬂ
concentrati on &l thﬁL&ﬂﬁEi[’?\m[ stL( Q§0’§Il!‘(ll]1¥11hllll§lhﬁ¢l$§q}ful I%QU ?!lqu(! iy .Xﬁ@o‘iu OFXCGSS
over the other (10 , us remaln essent | al

unct anger| ovépeh 'ﬁ@wclawg@'w/aw AR (etoryisveas 0 PHEEE PBYMTERE,  t he
forward rea@&u@nﬁmﬁnﬂe@ﬁmhh&dnb%)MMﬁqra&egmqu@mmanqhﬂmwamﬁlmgt or der

process. v Oron-, \&'hAﬂdl\ 1gd qujﬁ \\] ac, Y\'hlg rHlAﬂQ&mC\;ITﬁilblmmcg\lq cylg'bmc(a \\qpal yze

*u IN,nuw 1101 plmﬁ\d'hﬂmt IY\' sxn hhm/ué[ (&tlLlJRQ ! nmnldh(,l ml(?uwll({

di ssoci ation or
the purified ollgsonucluotldc md Lhe couplmb reaction is carried out in selution. In some

embodiment the polymers are branched PEG molecules. In still other embodiments the
polymers are 40 kNa branched PEG, see, e.g. (1,3-bis(mPEG-{20 kDa])-propyl-2-(4*-
butamide) depicled in Figure 4. In some embodimenis the 40 kD branched PEG (1,3-
Lis(PEG-[20 kDa))-propyl-2-(4*-butamide) is attached to the 57 end of the aptamer as

~depicted in Figure 3.
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pre-equilibrated with 5 mMCS protein in phosphate-buffered sal i ne
containing I mMMC 2 at roomtenperature (23C). |'he dissociation
traction was initialed be the addi*tfon ol' non- | abel ed ARC 136 (1
VI), which sects as a trap For Free C5; arid stopped by nitrocellul ose
filtration partitioningorbound and free.radio | abeled ARC 186. A

i 1 meeouusevobREB6 di ssoci ati on was obt ai ned by viErisays/tREs dur ati on
between initiation of the dissociation reaction atnd filtration. The
| i mecourse of dissociation. observed as a decrease in the percentage
of rtdiolabeletl A R G 186 captured on the nitrocellulose filter

(equal to the percent bound to C5), is well-described by a

si ngl e-exponenti al decay where % ARC! 36 bound = 100 x e ' (sec
figure 1 1) moihep viak uﬁm%rm hﬁm@aﬁ&@@@& ﬂltmi mmmmmmm,si Abtpeuteis

det er m ned eY | pll , § 02 NO corresponding to a

hal f-life (11 Alfé lo il 'rrun';il Edc S Inb}i%,mﬂl Ay ]H:i (Hn smf,éc W@ n‘ﬁhqmg mNBNN

PCT/ US206/ 108RdSnan{iQ@RiEAdr lﬂ'@@mamluy@em brejuass@ulivldd) netmeveactpien, the
equi librati an:x,mu‘iﬁ)l&pnﬁ%@nt\n1(llle%d\{éy ahr tnt‘.gggqnin@lg Fﬁ%&s@ﬂm Qf.fl unCl%HA‘mBG Was
measured in the presence of vary g c-oncentrations of ]prot ein (I -
5 aM . ConpPaX! Psiomates ‘\n%fé’“ﬁ“ﬁ‘fst THRE R4y gt Hé”t“ &5 protein
and radi ol abglees lAR@.lJ.(&ﬁmbxnhaE’Bﬁn GO Bliking “Inhmwwgﬁlnaimro@mﬂuy

:’)2::??[ ?f)ﬁr ﬁdé ?]25(? Lhu mcxcbses haf\ Pgmtnhlpl}{admu ﬂrcﬁjtcg as hah??c%cwfm;[ (Ee?md%ga

ti mecourse ofmreijrl@x‘mfcd)rnmbqhéml'IWarsthcmlgh!al lﬂ@d"‘bj}lc‘b‘@iﬂ‘yﬁ)ng t he duration
bet ween t he |mt| ution of the reaction and filtration, The ti

me. cour se ofl &yl ilrodietigp grhighgnaeeuiyysispy el ﬁé‘)f‘laf)ca'ilﬁtl}”é‘él%e in the

per cent age ofefrcadi @l atpelsed. AJ&G wSGdCapd thed oDngitmeccnibtwoaoeltdaul ose
[:11ter, espon re %ARCL
S6 bound _ ibgﬁé !uiqgn L?g&:lCHbsl)qu&é\’\Olkﬁlilgnlg%}e)[a(?llébggO\glmsleh@ﬁrllglqﬁlra\go[}l\{nl% for 1, 2
and 4 mA\4 CS“‘&P@"CMC&I@)‘I agiypeidd PIRst Pgupanot Jor epusratiggepaicnadadulesimielvesacue  of
/ca, incr eaws]utolnneaf.l.ﬁzhewqmmécﬁﬁl. ,ﬁlvrnch lwoelmcm Ntds m mmbcm) Peenu, ., (2
nM =0.39t 0.03 % & (lntl\/pz
0. 77 0. 06 m)ﬁcmry:ln m 1(,ch(tgl LTLIM) Lheder @3 Pﬁmﬁé h?ff thcuﬁlafé?ullfﬁ/élgh

condi tions cb’ft,;h@!oeo«pem e mdiativél hennebat immshu(pOII)bstmreemnbdf;mnwuday and

I r, Is k’ o O%"J(Qﬁ]’) Iun]ho;lnl nTorehestI'IaL!l%muh [11 Q[S()tn& Hﬁ'ﬁo?c&lht %2 (“Lu?c)ﬁll.er ked from
the slope oFa plot of/ca, versus [CS] (see Figure 12 inset), in this
case 0.18 ‘*E’}“lﬂidsn‘lfﬁﬂc't‘”i’ﬁ“dﬁs0'1@)92‘?‘3?1“”%%‘%‘“‘d‘d‘ﬁ‘h"“i“%‘r‘(’:‘d’f AhREPTE under
cohdi tions ofan honeSSi,aene entsatic 0m @ wbre Wiihhl I)ue R0 @t .&ad;edl i ncubati on
:ASRCf gg:’“n:: :gclﬁtn 11&((11151&.!191}1(9cull ar \Unpg]r l%(lt(_t xhcﬁc(:éigbciljhlalﬁctud ta Tau%\n as, ml(alb l(_,ll\’qed

| S10. Oni bl r AF{R' l)lé@kIdStbihtNlW LONE i BbrymichPEEm@e B ardapifvaeg dn pespondi ng to
a hall=like \\QIE‘[L« 12/ me) anmtohlrjﬁnncﬁml} mbl):cul;.%ma(ltx@i'écﬁ %uﬁ'l*f@gmb&@%@r ature

i ncubation 5 hal f |vesLB re required For conplete (> 95O

eqU| i brati dc?,fencﬂ‘tosﬂﬁglr Fu\ahé hbsﬁmf Fisg wdqele @nly orﬂfsulmnmm )Il..lll'lt,h
si gni fi cant Inplainde h@siddat ePIIChLGOIanEi atadetadd b m.ﬁcynumeftwmkte *e@ﬁrpl ex, as

h b 2 ated P yrepared by e aytach WD I mno1 h \5'
?KS\M(; g (I’)l\l\//96 c,g)épjﬁeh)?lh%dllplﬁlrcl?qgl? %nb d)gll hGR gﬂp?% EH Qo aw"&ﬂ%) mn

al t er nat i ve PESE ioidts@e cf i H’eb%“biﬁmct"ér?ﬁE’ﬁlaQ 'uzr@leP" h"'&%ﬂq“ %e“t‘?a‘l cul ated f-

om t he ki nethgndatanaceordng-120 by relationship Kin =/c, 1ic,
In this can, the calculated Ko is 0.07 1011 ni\d, which is

[00254]  The present invention provides another cost ¢ffective route to the syathesis of
high molecular weight PEG-nucleic acid (preferably, aptamer) conjugates including
multiply PEGylated nucleic acids. The present invention.also encompasses PEG-linked
multimeric oligonucleoiides, e.g, dinterized aptameys. - The presentinvention also relates (o
hgh molecuiar weight compaositions where a PEG-siabilizing moicty i8 a linker which
separales different portions of an aplamer, ¢.g., the PEG is"conjiigated within a single

aplamer sequence, such that'the linear arrangement of the high molecular weight apamer
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aonpl eiely ennsisrenl with the lii determ ned above by thernodynanic
nmet hods, 1002761 The specificity of ARCL86 (SEQ fD NGO 4) for C5 was
al so assessed in nitrocellulose nitration assays by conparison MIt
conpl enent conponents both upstrenrt and downstream From C5 in the
conpl enment cascade. Purified human proteins and protein conplexes
wer e pur cha88d"f#8ii*Conpl enent Technol ogi es- {(fyl er, "qE/EimERGdi ng: C
| g (cat. A099.1S;2.3pM, C3(eat..#All3asS,27pi M, CS(cati/A] 20. 14;
S.4luM,Cha ties Aug (cat. / A 145.6: 60 uM, sCSb!9 (cat. 00127.0;.)
factor. 13 (cal. /? A 1355.12; 11 .. 79 1VO 2111 6111"80 - - |'C
17US?nn6/ an921S f;.M.) and Faclorl-1 .(ca;. A 137.13,1': 6 "W

; bating reacy, hP;@ﬁ[ouV\@chv aad.abkiished o VAR ;p@nfrom DGk bdld), dickatis ons <d
pro ii to P13S ptu, | nM M gCl2, -0.C2 utghnL USA and 0.002 ; ngl nL

1" A mcuba*[“l‘hb“‘f‘lﬂ‘ “#4" Hirers at25 C or 37'C, and then applied to
the ni trocqbd*‘%]osﬁw]‘ ‘noltcgu@ﬁ l\'gplllaﬁp)% @(;[nuc% ll%%l ‘ﬁ%ﬁﬂhlﬁ@%&pﬁ’%ﬁ a

Di ssoci ati on const ann term ned 1rom sem f's of of
it nitrocel lul'essle ‘ﬁl‘tﬁd@fngb\?@r"ws POmLitigyy aicliy g “tOHé“'“dataat to the
equation’ . $buRkthoouetd il iose. BimGiong WA cbibpidions of GSfnvdnliorkird at =

[C51). 1011 The, r ct eg in Figure 13 show taw. upl aner
essenti al | y%EI]B]e]g ‘ﬂ 0.f ?O?Sej(lcéos dq?Qb 05%“(Kn 1 M, tdlhough it does

to 1 nt eractigne i pRep ke 'W“”@'n{.ia'%iﬁt@ R T e AR et 6
di spl ay nodelirtecck i"c“Whu&' YR FTIRRENE PROST U RE aPE R NG At At ed O
essentially dﬂmﬁ}s&oﬁmjf mbinmn;lmt On tohecap,t ﬁqmnlall@mu\a\/@rq mcflcaﬁlE ar,mHoﬁ Kit 100
tM and, to oq' t.uh, \vh %1 7!11 ?\w 0r nn ql é ora cl 11M1 0 PRQN Y |1v o Tsde CO
toget her, the"datd indicat® that ARC 180 é@i’—“bfi NB 213'b hds

hi gh nffnil quvoiummlamt@fwa'mmwl ey dogunh tblonlaofiterosh dorral n

Thus- AR( 1&%&@% L3 nPEQhaL edyderiyatibves b@gpouym.m%ﬁ&én shoul d not
interfere wt eneration ot C3b, which is |rrpor(an for bacterial

opsoni zat| orPPl¥gipy W“ﬁ’ﬁ’c‘i‘ﬁhéﬂ] andg s ol Pragee hogeoppliatr “bh“‘“lfy"‘}"é'ﬂtil atory
Factors.' 1002¢8dbikEonjnictitdindde mflvnapslqacmr&r Sepidetnhcidid ashis prolagcul ar wei ght
PVC noi et i es}gl ﬂHcﬁ?(q lCG% all'oh»g sl?l l%/%]lx.b]!o:db(!sysu& 0]1%&]9&!309!('&!1' r!]ll‘ll. 1I|1 e | endi ng
in reduced a PHE T ed“a 1Ty evahm cd
for direei bim‘eﬂurhgl"ultbgwnw'ﬁ*"twe'li figgl mb%wf‘wlﬂt rsahq @ﬁl%l@%ﬁ&ys/\ dikd“tng t he
tendency of hhesende pliabu LS dron ﬁd;h@r@mpmomtr;o;@e&vh@lm@@)oﬁwwa tien the
absence of tar et protein. However, the relative aff;niLies of these
aptaners can’B&€“assessed Fromtheir conparative abil ity to conpete

wi th rudiol aihipll ﬂd LQQ]QQIP(IVTI@/#I% 1ﬁ\qgnl¢09tl @n@grh1§h<no:!1Qn]BM@LIO@pﬂ)hmcndl ng to

target as neasured by nitrocellulose filtration known as a conpetition
bi ndi ng assaymPestifnsdt ™ '”W“‘;’ﬁ@‘ lt’%b“%bhé‘é‘h'f Pigter R TR ICH g giysegle at

non-r adi ol abeled} pcmlmpeﬁd d\@6! nkote aas@silkbibe ¢ Q&lﬂ Gfbmm s@be ;i‘saldlblﬁﬂu@be| ed
apt aner bound .to r otein dec n Fi

i lrc1)cr easi ng C'B(H%'éhtl?%( ipgqﬁ‘pm’f’lm“ 'ﬁP\'ALy%"iéléco §i§6‘ I'SC ”%Iy bzfj”% 1L("iBHG)/I ar ed
apt amer  ( ARGSS7N (ISEQ: ST @) hipo)y: ‘”\ﬂR@@B’SJ'(OSE@CI“EFWC @ deRjcticprdtia, RCl 87
( SLQ D NO 5)\ ))nc n((@&\cﬁl5 e [):LIOQQ A Mc)ol ik eadb |1(y1 lGlQﬁPﬁﬁBl@th\ﬂntsh(,hr adi ol abel ed
ARCI 86 (SEQ | D

tNO 4) for binding
omposmons the prmary s m(,uuc ofthe covalent molecule includes the linear
arrangement nucleic acid-PAG-nucleic acid. One cxample is a composition having, the
primary structure nucletc acid-PEG-nucleic acid. Another example is a linear arrangement

of: nucleic acid — PEG — nucleic acid — PEG — nucleic acid.

{00238]  To produce the nucleic acid—PEG—nucleic acid conjugate, the nucleic acid is
originally synthesized such that it bears a single reaclive site (e.g., it is mono-activated). In
a preferred embodiment, this reactive site is an amine group introduced at the 3°-terminus

by addition of a modilied phosphoramidite as the last step in solid phase synthesis of the
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in the presence of 2 i0 1 C S prot¥Mi. Additionally, the titration
curves for all Qur aptanctes nearly overlap, indicating that

PEG conjugation in the case of ARC657, ARC658 and ARC 27 7 has little
or no e Meet on 010"111-1110y of the aptaner for C5. 80 Wo
20061088888 PEIPEES211161i 1uS2 | S 1002791 in a sirRiusmisgbudy, the
ef fect of PEG conjugation on binding to C5 was tested by conparing
ARC672 (ARC 196 with a 5 -terminal anmne; SEQ fD NO 63) with ARC1905
(Al ZC627 conjugatgcd with abrnthed 40l d)a (273-his(rPLG[20

kDaj )-pmyl - | - carbannoyl) PEG using the conpetition binding assay.
10 pM st 0Ck§lu,@1ﬁuc@§t§1b @eﬂl@@.ﬂi &hhro Bl G anclﬁﬁ@lﬁl@lrcﬁl(if !1191nE)Bﬁ(IQIIIMﬁUJILOMH
r\1gd,, 0.0I nng/niL 13SA 8 002 nag/nL tRNA, said seria diluted

to generat e'sa“P‘ “@%ﬁﬁl%‘@é‘r"f in &b‘\f%ll’tfoﬁé‘”a"‘ﬂ‘ib’(? POTHPAr ! f‘ “apt amer
concent r at i oBactiv@edHEG, Iad ]hqucmﬂ8111Q)fdﬁh&€thth¢5@ﬁ@hl®1 twesieligdnencoadtded |n a
9b-wel I plapg; £ 0,96 | Gd {2, LR sgererale @
sol ution of ﬂﬁ] B( ||h EC$]Stllll[?ﬁfggﬁlgéﬁfﬂ”%b ngloleﬁ b? rpge @?n télt % t or
sol ution wade tdremataddee e 8y 9oV, plpr-ghe 1<1é'5401@‘115h1m)@ifhdbd”'icrwﬂt' e [lie
reactions. Thﬁ; didrred dmdolintANGENTTNA; QN Of ek 0hB bRk Al AR 86 1 n each
reacti on wa

. stant. Bindin actions uilibrated for
5t 50 sy SR g MY B P B e T OR THTE D G- 1 o1
appar at us desgritbedurdbovese F@nopdpresispuiposesmaberdal & sapalysiys; col d
conpetitor aptanels uw/@&ﬁ.gw@mg aau,qaﬂmmukalaeeas,1nm,lmt(t@rs of the
ARLCI S(/CS interaction; I1nhibition was cal cul ated by nornal izing the
data to confPHI™ ¢ ERetoBHE TR iﬂﬁ'@f BopBT t19 e kbl af BT e ‘E"i'bon
control). | Gsghal tsuiverehdetei-moatckiamcsedibelveg Pplcahsnalr 9
i nhibition %’qm‘f“”“‘LAR%nI or [ARC 1905] by a fir of the data to the
cgnation: i on = n1th|turIex
[ conpet i tor] 08407 Copb cOMm L fidoRfahd diner WBai A H0ABAd muﬁmmﬂbnuﬂaure 60;
t he additi OanOn: 2. ?}Ff@fﬁ??d 4%5\%&1 thl i?],[(g s(' :1]35136‘-31& o st
kl'la]) - prpy FRAEHH Y 455 AT e gre: eff&ct'td ”ab “Finer
allinit) asecipasgutedistandySeeGOMER. Pinwe dod.6031 Heps.2KQ sval.vesinof 0. 46+/ -
0. 149 nlvi 7 e r ed.for ARC672 and ARC
1905 respectlve{a :I-Chm ptl%g?ﬁﬂgdrm:{:\gﬁ F&Rﬁehgﬂnggqlhﬂm the 1C51
versus C5 data in F| gure 60. Coth values are'close to the KOO
det er ni ned oL AZ_QI 86 zi;t _37"C .]LOOZ ] The tenperature dependence of
the interactron-bé ' ' CS was also estimted by
ompeLt L oryeany w A0S pan sRLhLL YAl UL a0 arIia ) O
for | -4 hotfgioap! smpo-gmetiogy eetiviild T ’f‘i'qlct‘ce}”t-":’d"’bfh'ﬁ‘b: Py han one
ni trocel | ul aseaivé mLI arona@ﬂaﬂ.atauam lﬁaacamtmw niatibi tdr anmwa&d a6al cul at ed by
Ing:“"rrg: Itlzl:)zgu;m ANS \\(1 j,d(,ll\'b \ILES‘ B}:ir O1I'I]I1‘I§:§|%Ff_ﬂln H| ) l]]]a%ééu Jnll LI l.dtl!ill(élh][ Cogz/?’ Ol )
TCso val uesUmemélﬁdle’tbévfmlmetd\’elﬂil@n' Ph%%ehﬂmlfl!dﬂlb@gtllpﬁlléotﬂsv@ﬁm‘%1 AkRdbi tion

VErsus [ ARCﬁl?@)hlllg:dS{ ABQI[(JQQQE]LLHQby 1@ ek llltl\Qf(,mtJ&lﬁﬂfqatl@'ﬂbtlQ stlh%an b%quat ion:
% nhi bition= anglltueXco eLlLot]"/ | C50" npet it shown in

Figure 61 ARECYEUS! BIHAY Y'Y "85 W 'PH ’ﬁ’n"‘af% *Hi"t‘%}“ﬁt“"b lP‘h”?%C and 37C.

KO val ues oposition ol purines, or the 2’-position of vibose as sites for atachment of primary amines.

In such embodiments, the nucleic acid can have several activated or reactive sites and is
said to be multiply activated. Following synthesis and purification, the modified
oligonucleotide is combined wsih the mono-aciivat L(I PEG wnider uonclmons that promote
selective reaction with the olngonucln,ohdc lC'lCll\'C sites while mmnm/mw spantaneous
‘hydrolysis. In the preferred uubodlmenl monmmthow PEG 1s uh\ uccl with

succinimidyl propionate and the bOL[|Jlu(J reaction is carr [C(l oul at pll $.3. To drive
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SI \VO 2111!(/1INai8S |I'Cr,us 211116/1 I1I11jj tS 0.15 0.048 04 and
0.69 f 0.1:1S T Mwefe obtant’\ _d at 35C and 37C. respectively, from
the y-intercept of the [C53 versus C5 da:a. Both val ues are consistent
with the I Kn values determ ned-for the ARCL86/C5 interaction

descri bed above. Exanple. 1.13:" Whole B! oedd Assav. |n2“9/9%§gﬁ;lnu;);<hc

ef fect of tMYS'"4ME™S 5 aptarner on tote alternative pathway of he
conpl ement’ system was anal yzed usi ngdre Fol | owi ng whol e bl ood assay.
in the absence elan anticoagulant, blood Vias drawn from normal human
volunteers. Aliquots of blood (containing no rnti-coa.gulant) were
ncnbal red with increasing concentrations of ARC. 186 (SEQ ID NGO 4)
At 5 hours at roamtenpernlurc or 37 C. Sanples were centrifuged to

i st'late serumhdaicf e vihespriediie aoiofiomsly gt ie isepde Wi detect ed by
sCSh-9 ELI SAwg&Rbrediide. Eluh(SAnbk(L{chthQﬁt(J n@@lddmﬁltﬁg@atu Gh)iRs hsdovel in

figure IS, the an act i vi uction
of CG5b'9. b ”““é"prli‘)@%mpng”“?cm?o“mb’éf‘%‘d (o Qtuxdigff?@r éanlnlfy qncpun (,]pup lecli

di verged at BcarN' | . The room tenperature data indi cat ed that the
concentration of aptancr tegnired or quanlitalive inhibitionis in
the range ef8¢%'haTholiépederimenrptit 8t or BoREEHTY oV B TEe s
appr oxi nm el ynéh@&)malyh Sulhes@s et t Syisugaes ndlihR e geoubgiofikan | T

I’gli]gl ::ne)lja; Oen,o(1%16|11'molns 10 ¢ uﬂno ?’S (.f;lpbd mITF%U] &5911 n?t@é %omp%imainpl\lloé |4)C may be

Conpl enent  agbigyat iy mde%vmman 1.]&02&%;..55(41&&%@[511\ & ARl ysacchari de
conmponent of the yeast cell wall, and a potent "activator of the

alternative ﬁﬁ%ﬁ“@ﬁéh’t‘“‘é&sédﬂé‘ Reidi 09 re: BRABPRDE IR §ERAVF Y9sanpl es
of bl ood, plasmaiont nSekiom +asid tugetivill |fnhﬂlda\l\e&ﬂtﬂﬂlbﬁbﬂCOII’IpI(D(beE\@ET’m enment
?gtCIS\t;agl) Onsp[i ncqlugas&ig %!u E\Silull’!gl \Olgchﬁsulﬁ\%@nqh &21 (,GFST«_I r%%eh?] & Pémc rlmR\ cc 1C5b 9
Resear ch, Bo&toNciiddmyy regie bipdas selliindin inahios de b’lﬂeb‘d Lf'@@m“(anof hor

Bl ood Resear @hm Bosd QQ,OILM)LC@JU\QNH@HQL gas: @mr)mb&s@h@rem& iRinwel Labs,
W | m ngt on, éa))““/w? q%é)lo merh}\lln%&eam ng concenn' ati ons of ARCGSS
(SEQIDNO’ ' "8Hal 0g'®6f ARC 186(_SI.QD _

10: 4) . " toact fnvﬁst;rscmtpmh&mrﬂ mzfm&%%élﬁhbgearanﬁﬁ,e[em O mmreln@ya I OX
suspensi on was added'to sanples to a final concentration of

I ng/ m . hiferessiang cih fush Pﬁ‘mﬂ B 9 ABEt Meregticgly g '”‘f\fﬁ‘ﬂ‘g-‘an particles
were re _rmvedmknyqr@lemm .ndolpugaa hedin Lm[dc hl&e @ixitiantr pmj‘hcmo.nphcelm&mt

aQ(j;[ :j\é?:[ : ggn x.ténéx,nE is m i h,cli)éu] ANT(MDP lhalB1I|_.))v éflﬁlgeii |)n01 “m no§ @gnQDElégé ki't,
CA). 82 WO DANPLLGBY B ifThS 1f 11t SPUFACHWHEBDtDe %110[0@2184@101}79 thecabsence

of aptanmer, gyARS@Medieal MBMIRGsdipadieSos SOXMGE u@er\ulmléanwv\h:@lhﬁ‘e bl ood
C5, corn poredto 10%act|vt|on in untreale Addi ti.on

ofanri-C5  aptAHEc™ L 888 PRI ‘{O‘ﬁ/"’éf“e@%“'E'dlﬁg@hfoi‘é? PO TRIBI 00d)
had |itt] e efiflectnponbgEsSe Br purposes of illustration and not limitation of the claims thai

follow.

ENAMPLL L
Anti-C5 Aptamer Activity in the Classical and Alternative Complement Pathways

Example 1A: Hemolysis Assay.

(00264]  The CH50 test measures the ability of the complement system in a serum iest
sample (o lyse 30% of cells in a standardized suspension ol antibody-coated sheep

erythrocyles. A solulion of 0.2% human serum was mixed with antibody-coated shecp
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formati on. However, further titration of G with increasing
coneenuaLions of ARC65S (SIQID NO . 62) inhibited CS activation in
a dose-dependent manner as seen in Figure 16. |n human serum or whol e
bl ood, quantimaticc (-99 Yo) inhibition was observed Lit 0.8 --1 ti M
ARC65S (SEQ ID NO 62), corresponding to -2 nolar equival ents of

apt aner tow@snogsksgher concentrati ons of aptarner we¢BURggwis?iéd to
achi eve conparable inhibition in cynonolgus seruin. In this case, 99%
i nhibition was achieved only in the presence of 10 u!bl aptaner;
or-20 nol arequi val cnts ofaplamer to C5 (002851 In a simlar study, the
inhibitory effects of ARCI 905 (the branched 40 I eDa (2,3- bis(nmPLG (20
k. Daj ) - propyl - 1-carbannoyl ) PbGyl ai ed versi on of ARCL86) was tested on
hunan and cyHEREY HUs” ‘ﬁﬁﬁ?\‘k&%@ Hﬁ}*@é&“ gD PHE Y AR L & 4R vat e

conpl ement  \ir@ent 4@ absalck entadus vie-@Faphimey. ‘as afsol vaows atchyivg ostrkiA f ont
ﬁgecgaagggy% ogéqlq @e}{én%ll %ﬁu%?ln‘%gﬁp'lulzl@gﬁlpélﬁ nilg_g\g@méllugl“n g&alnéﬁ@lg"'( cat.
pot vt cr andonasmyeigp andedtric (o) neeeo! &7 PBBEEY ww darelad, CA;

car. no. 14 \Jcmgﬁnhlfugﬂ)to pcmanwcaiudmacvlé@ wmgl)mal%umeanspon)(oEr.qzeemw pool ed
normal human sent in ur ch

"novat i ve RugaHrint S0P b P et S LSO RO REMS! gus
macaque senche gigatof hanelysiCYNSREANM ()9%B©1upulﬁlclhas‘édb)‘ riomeDl onelsd amat i on
(Hicksville ap%m blptYle\?&,§1c9\ 1[1&1 :.0111%9611[;“1 lsh slﬁ annﬂ{;cQ engl?gdp)ylhte he suppl i er

we+e t hawed at ; scored C. Aliquots
et & { hawed ASCHEGRSHUIRSP B s A (GO0 ABeET BeaE? §7C and
stored on i cELISHIE, BQ DRXAETEIRA Deepo, TAG Flibwia (e pNeeMITRhioans. ol . ' serumin
each assay was --100% A 20 aM stock of ARC] 905 was prepared in 0.9%
sal i ne and sleidl | yhedidivmeds nand’ Leinet ati€ S aph GX (SHmSHdS's@l ¥a: 4¢overi ng
a -90-fold rtﬁ’ﬂgﬁu&fm|@t9ffcanﬂﬁ>'{luﬁ@m§l%§t1£@&dq&&%cncl@hr o9 d LV TB e LS 1 ne
only) sanpl e was al so incl| uded. as tive (0@6|nh|b|t|on contro

1002861 90 ,qfﬂ"lgmbﬁ/\ WEA L JpT(}Bblfl\f éa,u 'r#f&)?\}\)ef adue ralis gpasisie bR
pl ate (VI N Rhe Kateena@ned b 4dRecBBS6 filak@. ki efy aptan.e ceamphienwase di | ut ed

direct| y I nthl) lh@m%% OlflmngtlquQQmasu Heﬁp%{ grthLF\%1@@({10!1%\Xlengmnbg(nyl?n\ ']f 50

ntg/ mL zynosan was pi -pe

pl ate. Bot h qiut &siciyer & sHiiPt @ISy pread %&waﬁﬂw 'éttd\STF"Pd?“‘fa@r 15
m numafsh | naeediy at &l dpao bl @A QI sb (EEQRD &: MGHURAt4 @0 RB(O(AﬁltOQf thed
se u pta C n..an
At bl Lol b S e Sy B
pl ate was sedlgarand-fnouiatce@diCot7, U5 i Mutedrathe@F 1O« (At-bisthelZ@end of
the S3 WO 2@4@% s ﬁSﬁ%RﬁoﬁﬁQAh&%o%ﬁ&h'1\%)19;16%5.1 10 RSURRLI R, the

reacti on was_ vrmne 9 into the wells and
m xi ng. fhe G%a@dﬁéq“(%?% YO REeERYSERGD ACT oh 1‘(921@0’0"%1 hfUs mill,
room | enper adﬂtf,curbeam e mBGitclacque nohat Bnpeallysisnas amiguwas -Higor si er r eC|
to on new 96; PCR pl ate and seal ed. Supernatants were Dash crozen

in liquid nltt)ogen and stored at-20C. To control for

zy.nosan-i ngemaden]tm bddlnﬁnK.ﬂElﬁJyWﬂ@jm@Qﬁle'@L\‘ @Bi m§ﬂfd&mc%mnbe§nmr e
prepared an

} egte ex%c) PU3&%8§ ov except tha '0 uL of
sal i ne was adddd’y Repdst Vots LE%&'H o L%k’t“é’h'ﬂ (59 P%
activati on waswaetepamddneid nbr-OfTdne preelrat. iARESTBBRD 8D IO cBvhich

contains a terminal 5'-amine, in the CH50 hemolysis assay described above. A solution ol

human serum {Innovative Research, Southlicld. MI) was mixed with antibody-coated sheep

erythrocytes (Diamedix EZ Complement CHS50 [Kit, Di3111cd[x Corp,, Miamn, FL) i the

presence or cbsence of various concentrations of A R(“ ‘)05 and ARC()'27 respsectively such

ihat the fnal concentr ation of Serm in each assay wis 0. 1%, and the assuy was run

according to manufacturer’s recommended pmlocp[. The hemoiysis reactions were

incubated far | hour at 37°C -wirh agilation to ensure (hat cells remained in suspension. At
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generated in each zynosan activated sanple. as neasured by CSa FlI_I SA
(ALPCO Diagrwslics, Wndham 1N -6, cat. no. FIA-3327) follow ng the
Coa EL.ISA I(it protocol. The Ga. 12LISA kit nchrdes human specific
reagents and is formatted foranaIyS|s ofhuman (I'n (hCSa) in plasma or
sown sanpl t heref ore necessary to charact <915
response. qgj%L@Fﬁ§?ISA to cynonol gus m nkey GSa usﬁﬁgﬂ§§%gﬁbﬁgus
concentration standards. 'Ib.prepare a set o' custom standards. 05
ni L aliquots of hunuw or cynonol gus rnordcr:v scrumwere. inarbrllecl
with $ ng/m, zynosan for I5 Inin at 37C, dquenched with 12.5 L 0.5M
LDTA anti centrifuged to renove the zynnsan The concentration of Can
in the zynosan- activated human serum sanpl e vas det f ed to be
appr oxi mat el §© 919 oG {iF U AHBSTHPIPIE BIP T k%%ﬁ”?ﬁ“ﬂ&%&‘ ?Qﬁﬂ& d"pl asmas
provi ded mnthmmhemhmmu)TmaucmmmeHMnatmeMQﬂ.o£EaJMMmmn®h@vnmmmhgus

| nuni cey sammplgx &é&%ﬁ&ﬁﬁmcrbph&mrkﬁauew %Hu%q NGRR: G e WS
determned to approxinwtcly O eries oC

st andar ds co‘\Pélr'i“‘t*i@" 'L'P“éﬂ‘dé“'lﬂtﬁmt”‘eé"d“” 'EFO@”HH@/“HP‘h@SéP‘(‘jFUOl 2 - 120
ng/ mL VE eq wWRE&uREPai@c! By ctidibivom: id Qt@iod%inkE 18eF wm:{ whi.ch does
not interler mntb t he ELISA tandardsl vere pre: Tre Rgg wWth a pen
| oi n- preer pi MFHY ' FeegeT as“ i VECT s h TR “PEngﬂmk“ t'6% ocol and
appl i ed wi t houtentrhtiond df ygmd, | Aut-dwe i ticabdencEllcSA agk @tued hc‘ﬁlolvem blheSA pl at e
was read at Ao RE grsb@xﬂ@l%()m%!hwm:n 19t|) 4§gnmp mm(lé‘rh[Qha!n)nnyés(!u@gﬂ BsaVer suMax
UV/vi s absorbance plate reader (Ml ecul ar nnnTrics, _ Sunnyval e, CA).
The As,, var P8 RICHHECHaNESAESHE PEPIBR §F 40D swelt B0 e en at | ow
Coa- pIarcauungmmaj5maimhmg%umﬁamnEﬂmmhhaupumpﬁgasmmmngHEFWMlng Coa

in assay sa er. -an [ u fication were,
respectlvelgpmgsméhdpq"wgﬁ/ yﬁtgﬁaﬁwﬁ mﬁﬂomﬂ Kg Hd%ﬁguﬁ'bﬁzb4 ng/ mL
hCia al for e%w@wﬁmguérmt@ﬁ#@éy”k@wﬂvwréus—K@Uhtmﬁégéml"PdH@Sa eq was
pl Ztted as f'SRQW? [gﬁ(tldﬁi -y € 11R4¢ 5, s B t&%@ﬁdaﬁ.@l ,\mu:r(vanmqmqbctm{g)y/e?lfrom
a pnranet 3r fi 0 us e e
+(x/ O 1))+ DVt06%88)" ‘?J’ gf'ﬂﬁr”?*or ‘gg‘éaﬁ“ahgv @é‘i ‘~*°1ﬁ=§§a§) Wlithl es
(i ncludi ng t benfigaihd the o0y yioand litk-if aymisam gontr ohsyn.were prey Treat ed
with protein-precipitating reagent asdireeted in the 84 NO
2t t1 16/ 41 88888247 C AT USNV B PAMEES subEP TR igdigtep fotticiotthen Serial |y
?! I ult eg_ itt (9% us[ammmem, ,LuLemedglsuddﬂl This, dld ilchhlw@ds BRSAYy lgﬁgrrplhes
including s controls exceeded the
upper |imt Q]EIF]&(»JBE(E]E% R?%q’n flate oe|ru ‘%L\. %? pl(] L,i]to(,On” ]FL'HEI_/ 5 1/50
and 050 VéreanSWedHﬂmmmaésbhﬂmdabeomhemANHhaWQem@ﬁm®$§ay sanpl e CSa
concentratlons CSa levels were quenrified conparison wth the
appropriate UWdﬁﬁnl&WOEYﬁﬁﬁﬁibﬂgmﬁka%V¥“§WﬁN ﬁ%ﬂ“d@UﬁV’“%ﬁd corrected
for dl|UtlOnamThmdmsmﬂhhbhbbDﬂmabh@ﬁ@hm&&t&hﬁﬁp@@ﬂﬁﬁﬂﬁﬁ&ﬁhﬂn‘mms

cal cul at ed u§mﬂ%§R (ﬁ\ Q'IQHJQI I]%Q \/? Ql mlluilllji‘lq(amo%(:%gl\?(y\(%h)b\it,hc %\hLLHS? ot

oy r oy oy sy e tn>0 ¢ Cso val ues were eermned um a
it inhibi t| oﬁ“%ﬁf SRR plsatuqﬂzca S%B]fmmuéliowg' P b AP YR HiHeE oy [ARC
1905]/ (I Cso" (,IEH-H})'ARGJ 91&51] iy areliback g @vnds u)lamﬁv ANGhd:GRcMigdtias were

calculated fr ues tiao 1790 = 1Cs0.>(..
[ 90000- 90] " Lynomalylmé rum uxluf:lgg‘%lqsﬁiuégﬁ\@ élé] HiDd pggnnalogllcc(ﬁRRC(So

(SEQ IDNQO: 4). Ina side-by-side comparison {n =1}, ARC658 inhibited human
complement activity with an [Csy of 0.21 £ 0.0 nM and cynomolgus complement aclivity
with an 1Csy of 1.7+ 0.4 nM (Figure 8). Thus ARC638 (SEQ D NO: 62) is 8+ 3 fold less
potent nt eyniomolgus serum compared to human by this measure,

[00269]  Ina related study, the effects of the branched 40 kDa (2,3-bis(mPEG-[20 kDa))-
propyl-1-carbamoyl) PEGylated anti-C5 aplamer, ARCI1905 (SEQ 1D NO: 67) on classical

complement pathway activation as assayed by sheep erythrocyte hemolysis was investigated
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1002891 The extent of C3 activation (the step in the conmmon conpl enent
pat hway |ust upstream of (75) was ‘determined fromthe relative |evels
of C3a generated in each zynbsan nciivated sanple, as neasured by C3a
ELI SA (Becton-Di ckinson Optl EtA C3a GL1SA kit, calL nn. 550499,

Frankl i n LakesyooMisys fol | om ng the Ca ELI SA kit prot geels:0k@93801 Just
prior to C3a analysis, sanples (inchiding the saline-only and nn-r
ennosan controls) were serially diluted in 0.9% saline. The CS
El,ISAis nore sensitive than thar for CSa; therefore, dilutions of
1/500, 1/5000 and 125, 000 were necessary to accorrrmdate the full
range of sanple C3a once trqtllr ons g’g\g ‘U vled farm human
serum  wer'BTGEEHF RS EEg B‘f‘"f'ﬁ‘e eg?“ﬂ@tiﬁ’ﬁﬁh Y&-Ul )af')ﬁ‘gmf) ‘é '%’Pe%\] O CSa
anal ysi s. SiBrcela@3an]levetide, Ui dor rmetrov @@iyregmeat. icktvhile, \h‘ﬂnﬁm»spem tic
st andar ds szé%W \q;eq)cﬁor%wléjl fn'hﬁ_zhl?mlumlr!glugebt!I ircll lQlt]ﬂIl hﬁ%mm‘%@l:sarﬁdn}(ﬁ level s.
1002911 The d generated frfom bot CSa and wer e.

anal yzed us‘i”ﬁ@y" fé“d@fﬂét‘}he@é@é?”d”‘a‘ﬁfds thPFe R oo hlE BMPFBneFds ues wer e
pl otted USlaﬂg\RK&i‘,t‘CGhGiagfﬂm"jsthceﬁat.@ﬂq}ov&/l&ﬁfog)’ls ﬁQlf:stLM@Eiel)mcll)J Ghe@, |1C9n
.aI'_Rg Lgonga;/gl!ﬂla\qllge bérfs]ed% L%mepuel{on ﬁael@dgg ?1" (ﬁéa%ﬁ)ﬂ 01 md“m corgplengenfac,lnh.gnE)e(;'el

conpl enent estineatbilonth HYE 1 pas ntedmpyant hinsmalppmoakdy serareerg@umar i zed in

Figure. 63 ageoofhighh& Bk % sﬁ@ﬂa«.ﬁﬁ’nhﬁ@@ﬁnﬁ mmh\é\ﬁu Eanqa%emfmqp@ml ete
inhibition of C5 activation via alternate pathway iIs achl evabl e

in vilro. w CRUAREYIYE I HEtHRS: H‘t‘“’[‘%h“‘an‘(ﬁ R KeTsictus ShAReESera: I n
| uni m ser umnptgheumlnc}ennen ak caiiods.of REs0190 T Ne@gui ety at 1(90%
(nliibilion, nl re%qe(g”trq \{@%é)ﬂ Lean undil uted sanalYl ewas 4422? nM
appr uui mat e\ ‘ aleft to the aver age nol ar concentration of C5

HOV\BVGI’ AR@J’QQSVV&SH{E’( fuioBe ifid: mlllcﬁis\sQ@I ﬂntwd@rg@fﬂnﬁés O V\Qa&l&ill6110848
POl 7t S21111fi / n115215 eyngni nl gus noni n'. activity

tide, -ire QEiERtDIMELHP" "H‘e’ d’ %Hy"“d a‘§>”1@97<1’6° fipjise (Q]h‘e 1‘5@29‘8 g1
N uhl es. - Bevedly, U00202LFhe aﬁlfnﬁ@&_t@pmﬁxﬁ(awg}!r o G /_Glﬂ’tbl) valfinengn as
PSS b 4 e B EAL S 5 4T iy v

r-at i eral odo:" speci
pal hway is Jt‘(’dolblméklﬂtﬂhe(:’rj@ajﬁ'li) wésl iepnenred Mok yrefung erergaiohs @Sh-&Wd t he
renbrane anacl gmmamﬂk B¥icil I(O}(HQ) SWM i$ibe Ut A)GIOFIRY PATL- etnneughlet

gal bogen- bi ghtin unct eam. factors culm atl ng in G3antd
Qb generat‘lOBHm”‘g’ILlemﬁ%lllgg’ i“hool*—*N@Uﬁe"“ delfBhat rde'ds ”’t”hé Y {TERC1905, up

to 2 ttNl. doeslsbt bindig bidiods 3pic agdadduy hivhaivianditianei cag eslingibial

St ream C 'C 1 H 14 1 1nja tc C a d ‘-"-IARC
upst Essengrgllfe;&r\t 1AGLLY Akl O oG NEALL Yl fégp 164

way
activation Wé?sf‘%ie‘h’l“e\ﬁé‘d"‘ “F\S Sesk FPRHEIRBATORND e YReMhedEngran 'Ffb‘i*?k'é’iﬂbfsecant
sanpl es usi mg11£d%@1\9@&mlvs\ﬁi@3&@5 lms(faﬁmﬁxsmke&ty 1>aml@r1¢w;) Qf

magni t ude | N W tl vati on Than
hunan C. S §§®I qltb!%b ‘]D((]rﬂsdef ' ’Cﬁ%%g%‘b%. ?thl% i'f °ﬁ°qasy°y \gé I50,°¢ V\HC'P’e not
wi shing to lh@Sb@W@\b}ﬂtt@M@ﬁ';/DlC t h@ﬂllmlﬂhr@ltmu@nvCemftem inghmARGHO0S on’

COITp| ement ﬁg&b\{ﬁ& llng)n hhénoﬁgﬁﬁl |(,\'L(F mLQ,S(& n§cll GR%J@%%N@.E ‘11@&@%“05(. C: 3 was

not i nhi bil
and adhered 1o the nylon. The gel blot paper was included simply as a supporitng medium

for the other filters. Following filtration, the {ifwer layers were separated, dried and exposed
on a phosphor sereen (Amersham Biosciences) and quantified using a Storm 860

: K : . . . .
Phosphorimager®™ blot imaging system (Amersham Biosciences).

[00271]  As shown in shown in Figure 9 and Figure 10, increasing C5 concentrations
enhance the proportion of ARC186 captured on the nitroccllulose membrane. The
dependence of bound ARCIS86 on increasing C5 concentrations is well-deseribed by a

single-site binding madel (C3 -+ ARCI86 « C5+ARCI86; % bound = Cyy 7 (1 + Ky /
77



Exanpl e 1 D: fubi nyl oopnodcfofcum | ijienit activation 1002931 'fo test

the ability of anti-CS aptmmcr to: bl ock. conplenent activation induced

by exposure to foreign materials, as found in a cnrdiopul ntonaiy

bypass circuit, we used the tubing cop nodal described by N lsson and

col | eagues al, (1996) Journal. of dinical 16,

222-9; Ni| s‘g‘ggng‘t'“ga“f (1995) Blood 92, 1661-7). Tygon%%g%/ﬁﬁ%/'

medi cal / sur gi cal t ubi ng (1/4" inner di aneter) (United States Plastic

Corp. ((Lima; 0O1-1), cat. 1) 005421 was cut into 1engths
-appioxintat'ety 300 nm (opprosinutely 9 nL volune) and f Iled with

5 nL human donor bl ood contai ning OA units/rrL hepari n (Ccl sus) and

varying concentrations of ARC65S .(SEQ

length of Ty§on tubf g vgg"” (l?lc':’g’s”@d ?’Ht"" NO%?)’“\H)“ "H“Oéﬁ[bofl C%' 8{\/3 ons

(--50 MM of ARNFBS Bindingalves ok crone durakanw tnubulualgn I63/iBr a dibnmeyba@dinanet er )

ijeJrS"Cf’ lege(?l a;[ ﬁ?éol\fﬁﬁ !é%n(,g?[npl m(ﬁ? Q}f{gg:)lgPgl\\élﬁgqr@gl%‘rai?gl@hmn ‘!l'm ‘Q{%aﬁr?l?at us

appr oxi mat el yin8e: Lt“\f)ﬂfi gt ?ﬂ a"' 377‘5 C’,‘L Cwat‘ ‘elty ‘pyattinguisirils i %p“b‘of‘ft @h‘flg‘ ‘wer e

t hen pourcd iyne@oRO yjp;r.m/porlae.ne qnmé; @n@u htlubeasnndmom&i, mizmgml_@EA (10 nv

final concenér ati on qu h conp errent actl %D?i Ci eI et - poor

pl asma was i 36t h‘t'é?i 9"”é'én ‘T”[Béf oH™aly 1%1%511%? PSFEEAand C3a by

ELI SA (C3a  HEkib@AnKI Q. dlelk. oBan i 86, Jc@Ases CGBEDS ELOIISAMK vhile k3D

| 3i 0SCi ences . San ;DL GAN ik ML 10,3006/ 088883

PC17U, 8211116/ 11115215 1002941" The total conpl ement activation in the

absence of apmrm erlu\ﬂ@ﬁ‘)n&m&lttﬂ,lﬁomﬂﬁ@ldlm|ﬁuQ)’ﬁthelLZlMﬂﬁﬁlam r@ssay.

;FKEI (]:.alhl)ﬁ;’ I nghcbninx, thc d?(n]lnp(l:lrllg'gélﬁldJ py( \QRFI)LHI(P Ugguul lxmb%\lﬂgl(.%(lhf)t?ﬁl | owi ng

avai |l abl e 051thetvefrltldle\lcess&!CUIotmlLsu|bmerheas‘euwazs of @pa ®dEE ksbl.e= and

IFIngIUIt‘)Iet i(; b%é%k T}\q{%i%gr\hwb'(,I;]AARQ@tgﬁm%ﬁscEq lrm QR% |é§%llfau ﬁm ﬁ@s}%}f{\ngﬁwent to

achi eve 99% wnhr”ltﬁdtwwnﬂeff@-s Nadbd gla e bnforsg | regisi dtShlaLtm jitke fappiondl mat el y

equi val ent op,. gk gl Woanl%@.aL,Qaf},,tﬂﬁumk@%f“ RRNCENHE Alel@fls O G- ?
bl ood. Wil e not w shing be bound by "any theory, altliough |ess

aptanier is ﬁ'é‘dui“r" Baecey %‘bt éf(ﬁ”ﬂq“)‘“'yco“?‘ H‘ hivpfs I“f'Hn'“b‘f) ¢Be YooY vari un in
this nodel tanlhda ihehayensam oodedsymiibi, s\:hobslewmnnmmnGDmLd,un cmH ecl

t he SUbStanE(l\m Lh%'gl.s'tﬁiﬁég‘?%sh@wt« cﬁu‘%l‘?Jmlu @@sﬁ% ﬁ;ﬁidi‘é&%ﬁg u,m e | us

used in He two a aencrntion wa moni't or ed
control to vep§f ﬂ/”}’r‘h‘é‘t'“tﬁ(R@S“SlB? PSEQ| e papion- Ry ‘Hi*@ic"ﬁﬂjt'o"sb'l‘cd@k "d

activation smml BRELAIRE b Ha ﬂleggnhcn b h&..stp@nplp@e@m ,,a4$9a£ta86103a level s
i ncreased by Pr oXi matel y 4000 ng/ni follow ng the how-

i ncubati on, (\,‘B“r“fespd il ng to activation of ar_ound 10% of the
avail able C3 00 %tlnﬂq\ﬁgdlgﬁgcll 2o 9(@%5 niolaloc-l: IEC Qé)ﬁ_%p{ Iﬁ%&%ecggs

i nhi bition 011 C3£_1_ éneration was observed u on Titnuio

(SGQ U) Na 62')€~ecud@h?é~ﬁ'sw at'Mrgs et inARCYBESY '@@@MWDN@ AgE)| W eteChi cal |y
bl ocks C5 cl &amg@mpelmaz%?g) The d'&idbhlﬁbg 1o QP W ﬁH)ElﬁhulS)Wl@Mm"ﬁiSi lroepeat ed
w th the ant gsﬂ ARC 190 qﬁ é 3

serially dil ﬁﬁ% ed P‘d?b PG % ‘é‘h'e 5 “é%d “26?‘“‘ ’a%l”é‘“"' Preos

covering a 100xdonphduirangéboohd ‘amimlnmmbc!mmm ah mmusméelc@J\Rm@SO nM
final in di € dissociation was oblained by varying the duration between initation of the dissociation
reaction and filtration. The timecourse of dissociation, observed as a decrease in the
percentage of radiolabeled ARCL86 captured on the nitrocellnlose filter (equal to the
percent bound to C3), is well-described by a single-exponential decay where % ARC186
baund = 100 x ¢ (see Figure 1 1). The value of the dissociation rate constant, £,
dercrmined by this method s 0.013 £ 0.02 min‘l, corresponding 1o a half-life (ti =12 / k)

of 33 % 8 min.



assay). Sanples containing irrelcvnnl aptaner (ARCL127) were included
to control for non- specilic oligonucleotide effects. A no-apranier
(saline only) sanple was al so included as a negative

cont rol Si ngl e-donor bl ood sanpl es were drawn by standard phl ebot ony
met hods | wonpwimss®use vol unteers. Whol e bl ood was BFEWR"PHEHF 5
separate donors directly into a 60 nit- syringe (Becton-Di ckinson,
(Franklin Lakes, NJ), cat. it 309653) and innnediately aliquoted into
bivalirudin (20114 final) (Prospec- tiny Technogene Ltd., (lsrael),
lot/// 1 05 1311 0 1) is aptaner. The anti-coagulant bivalirudin, a
direct thronbin inliibitor, was wused instead of heparin which
interferes w@otz’m]cowmhﬁwem a@6didialedcObh, thé &QR%{LD.]Thec&aubil ng) koep nodal
\M;ZCF?{)L? gﬁg neuf())ﬁ OP n%e{)gl)v'&s]]emﬁgdlm g?,&!ﬁg{gg \iAl HHOYOHLLHU&'\('I |m %iC\BtOg r5rm
and, of bl cwovd:ﬁlap)t—érmlnlﬁblnwaewmmdlon\v&camm @Isbylnm”rl&dmatheiqpPSfImHEcrndt he bl ood

had been drayn,.f |9mﬁdla(m¢@§95mm dqR 81,4866 Rhg@ué@@a@% Fast ened
into loops with short sections (-50 rani | 1 cone [inker tubing,

yi el di ng a Ao PUEcBIo frien b é?“’f‘%nb‘r“ri‘@“f l&é& thfdisRec PP AT BENS.

vertically attlnﬁﬁlull’b(pdalkbl111defb1ﬁ1@udnﬂ@klﬂﬁﬁ{ICEDﬂv taFyig I Auktiakekenbet h for |
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fol l owing CChEFIPUEALTOH CEBPER GRS TP IME 85 &) Ut ! c\%(s 300 rpm
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t t
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described inpyegl i ALl M 1 ARAY B TBE SRR Kk w\é@m%uﬂ@troﬁ)(?r med on
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versus [ARC cwmﬁf]mmsfk 0t RG L BUR LIS Ogt")'(@hﬂhw(n mﬁuﬂ]hy)mdcmshlmf\lc e > [A
| BC 1905]"/ (I( [A1ZC1905J") backgroun Car nna_ | ( 19 val ue;
vvcre eal cuf‘éﬁ'édmf“r‘ydmhi&‘ﬂ"‘\}alsﬁjg’éf TGOV ”‘“t‘lﬁ'éc'eé‘d‘u‘ tiigHe Peghd I, o
(90/ (100 901 nawr(tl s FCIGM) w8 p } howr (1997 (BOOH) Wik Dh2@BhiiEheingxt ent :  of
C3 activati Off*mW% ndGLen TR d.f Mf‘i},lﬁqhguuﬁ' %5'.. ﬁc!qﬁvﬁo{%m‘?‘io@ﬁﬁ gener at ed
in each activated sanple. as neasure L as déscri bed
i medi at el y "cl#iseve. '\'\Zﬁ,l'@t/ TR ) “Esé“’é’ﬁdl'\yﬁos“ *JdpMeshiet ificl udi ng t he
sal i ne-only @ngleipl emGAdl IincOOKE Qieihined 8L By BEMb@nhYic dehtttsed 1n 0. 9%
saline. '"file Cia LLISAis nore sensitive than that. For c-59,

[00276]  The specificity of ARC186 (SEQ [ NO: 4) for CS was also assessed tn

nitrocellufose filtration assays by comparison with complemem companents both apstream

and downstream from €5 in the complement cascade. Purified human proteins and prolein

complexes were purchased from Complement Techinologies (Tyler, TX) including: Clq

(cat. # A099.18; 23 uM), C3 (cat. # Al 13¢.8; 27 pMY, CS (eat. # A120.14; 5.4 1), C3a

des Arg (cat. # A145.6: 60 uM), sC5h-9 (cal. #A127.6; 1 W), factor.3 (cal. # A135.12; 1}
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therefore; a dilution or 1/5000 was necessary to accommobdate. the
range of sanple C3a concentrations. Sanple C3o0 |levels were quantified
by conparison to hit standards, and % - inhibition was cal cul ated as
described for Coa. The data wcl:ie analyzed using M crosoft Excel and
the mean 01, inhibition values mere plotted using Knleid ’ﬁ ’ (v3
Synergy Soi t war | C5a, I Cu and ] Go val ues were det@frmined” dS| ng the
UG 4.1 plug-in to Excel. 1002991 The nean effects ol ARG 905 and
irrel evant aptanier. ARCl127. on conplenent activation in the Five
donors is sunmarized in flgure 66. As shown in Figure 67 conplete

bl ockade of C 5 activation, as reflected in-the generation of C51 was
achi eved w t;lr1\'1)<w5£|)9umr1McARO\ L9035 f\vvhi\lhemtdhewttroed evantblaplderer had no
inhi bitory efTect ok n'l'he, n y\(g le bl l/ t and 1C99
val ues wer e p1 nnéglégnhﬁ)lu!l)é] i pr ééi nl Snla, 911\? Lti) HEA nn_ QLS]&.]\.()\@.'ONQKKN
PC 1"/ LS2wi f(i (NP MBS RNAj ‘b‘l“"”Wééjpédﬂw'\/‘e'lly CRi dd{ enc'e@f)' wapd Péenot

wi shing to hg:Reund: H¥.bRaREYus asbidsciisd maesmafm .emwama@wrmmt hat ARC
1905 is excl yded Flomth | 1 ul rises

appr oxi mat el §/'AB4%E. 'ngs“‘{“ﬁé 'ﬁ‘d? ‘él”ﬁn/‘r‘ﬁémf(ﬁ%o“ ti%éi" Ve Hﬁ‘q(’:ﬁ A (es,

adj usted t o dueftb dctqu@on: femhiobilitibeiinding phagingic *t{Réy/efot &, v})wer e 216 -
52.0 nM 487 - 71 nMand 1261 1138 mA4. These val ues are consi stent

wi th the par@keiler $hoat bileaitet ESHARCTO0 S PRI HEETEH Y gpos not

zynosan- i ndUlQ@Qchml(lQﬁEn‘tul\a)cilihl\(@tn-IQElSidﬁp M(&lmfﬁlugg@ﬁ&liﬂw ‘tbhﬂkl)
cellular blood conmponents do not interfere significantly with ARC1905
anti-Cs5 activityM @Sét“‘dé'ﬁé‘r“df GRS Bt %br‘iﬁli"Pﬂ“t E-dOB‘y’ “A'F‘Q’E'ﬁl‘g‘(‘)S or

i rrel evant a(p»ﬁmrmms lllpal"t\ Ghol.lu.l(. LA alli WA T e B@Lment ShilDGkoCbe  bound by
:‘; 2:8[ |yz)nt hl rslcﬁsgtlﬁlgﬁ (e \ nul (L LIJAIL l %]%9!5] ne\ CEE’%{OI nl{})[ 2‘!01'0 M llelel'gﬁlal.%llen\éggigzg
activation sustr CatSMCCSq depb(si* Mlbh* htlan(ﬂlmomvtelrcr dedatapdiendhy AREXMVPLE 2

De Novo Sel e@s‘!)Q]B%Oaﬂ%n%ql“ﬁn%eﬁ]nlxcﬁ hﬁﬁlﬁ%t ﬁwgny a nJBonRWJIQRQLJthOBOOl
Two sel ections were perforne f identity @b?p Tiers to hunan
P HorE

full |ength de¥ingrlgrerRt ! frret ‘C’é B?’dt‘é“i H“‘(Qﬁféef‘“ f Y HerigEn

D ego, CA orviAdvanaedciReseanahs infeahnolhagirieSy)scSanioloegd; inkh)coMas
used.in full length (i panially rrypsinized ("Ti"") "form
and both sel éctions Sel ecti ons agai nst the protein targets

whi ch had b@@ﬂ;gf mlkﬂuj li%ed. RN \\hMqnﬁ’@@l@@l'}a@w@lrlﬂ-ﬁ’EC: m@@tlch naghegt i ons
yi el ded pool s S|gn|f| cantly enriched f gth bi ndi ng

versus naj ve'' Uifi é\“é&i‘é“d‘c b‘B%i‘”“N ”‘Lé“é‘qﬁijéﬁc‘éru"%Hbmh“‘i"ﬁ'“" g d@%anml e
are shown 5' ud @aBly ev: mﬁtamihmwaomidmErvelparcallmo@nﬁluAuDM:yt anrdhlhat e Wi sh t he

sequence 100302 ? CA A e 4
CAGAACG [ ch I:I'L :ljf llr SAQLI %A_llgn[ V%@(éé@_ﬁhed ence of (Lj:clpé?édll D NO
70) was synt H@swelau fﬂ@hl\hg'“ah'%Blh»bbEvPLu e ﬂsscwtwv dyhtonesilyer, and

deprotcctcd hyitsbangadimeiheds.d, the:tenp at.es: wes gv) @npldikied wth 5
primer

IIN)QX\

by ICLlIle()l ggi

target ag measured by nitrocellulose filtration known as a competition binding assay, run at
37°C. Asthe coucentration of cold (i.e.. non-radiolabeled) competilor increases, the percent
of radiolabeled aptamer bound (o target protein decreases. As shown in Figure 14,
mereasing concentrations of cold ARCIEG (S1EQ 1D NO: 4) or PEGylated aptamer
{ARCGOST (SEQ 1D NO: 611, ARCE58 (SEQ 1D NO: 62}, and ARCI187 (SEQ ID NO: 5))
(0.05 — 1000 nM) readily compele with radiolabeled ARC186 (SEQ D NO:; 4) for binding
in the presence of 2 nivl C5 protein. Additionally, the titration curves for alt four aplamers
ncarly overlap, indicating that PEG-conjugation in the case of ARC657, ARCGSR and

ARCI187 has little or no effect on the alfinily of the aptamer for C5.
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TAAT. ACGAC t " CACLATAGGCI AGAGCAGAQAACGT' 1' CTAC: . (SEQ ID NO 71) and 3

pruner CATCGAT(j A | CGATCGAI ' CCI ACE (SE, Q ID NGO 72), and then. useci as

a tenplate for in vitro transcriptioil with 1'61191 single matnnl T 7

RNA pol ymerase. Transoript-iors were clone using 200 i hM AFPES, 40
DTT, %gg\{}(gp,g‘g'\m dine, 0.01% TritonX-100, t0% REGUSHOQws213

9 5n1\/|\/l 19 ntbl ,binCb, M4 MIPs, 2 mMmMANP, 2 9 W

2nn6/ nRKXXR PCT/ i S2ngC/ nu5215 nM spermne, 0.0 1 units/pd ntorganic

pvrophosph of ase. and Y639F single mutant' 1'7 polynerace. - -.

1003031 Seleetiou: Inround 1., it pc'wive selri'ion step was

conducted on nitrocellulose Filter binding col unns Bri efly, 1 N 10"

gﬁ:c fez::ll (els ( BD%&C&?‘] d sn%nlar %u 4 ﬁ% ﬁENA rtoHu%nglycl% é}, lol\hnj QL.S[L l%);/ndl ng
t rvpsi ni zod«@paiigdRATHAGE ! %t“"frh@ome#ne!wﬂ petralee 82 NRONAY ﬁrﬂé*tcéi’(h

conpl exes andcheﬁae&n,%veﬁm Rk LGRS JWREA 2 SSRATIALaE USiNGspyL45 um
ui 0" ocel I ul ose spin ums from Schl eicher fi. Schuell (Keene,

N-1). | he €8N g rapreoRagHRt e Rty M HM Fooks B b sPSIeatiE t hen
the R NA pphefdeidm Bxsniail [ gigSielowt nma. By, eO@Uﬂgzthum\ thieweolums ar, d
rSﬂF()u\r/]\Blr 2 Ipter ??uted Q ueFr,nPE %\;&mﬁb}%gméow*mg 1m B() Fodl mn% P_{ llf;!&nfn?l:’ r\gafslh|etse:?f3 !

t hen t he KN&npmofiei.r? @bmllr(ngw:«f@&hatnnpaeot'ﬁedlm@ddchueu Portedlels indre. el ut ed
twice with 2 Shegisl pghhlay Bk cbw' 88 a6 M sodium
acet at e. %dl'gb ,FR:)Crle at“e]r6 l é)l; “& e ngge u”')&ﬁq'

pr eci pi tat edf l(l@lfqt)Llpgitfngem“"ﬂlthwedlclqm 1o Nsefplrf)éiriammmm lO/imiw@Ilhme

et hanol ) l &mn%%h%ﬁl dofM&Efas& c;i K@B{%G&ddb@&l]ﬂi IF bu.];l Q@uf@@d@hﬁcr I pl
R‘f-I'CRT'" system I nvitregen, Carlsbharl, CA rding t

nl anul anur eF¥Si s PiPding PaHRS Verg &upi§rater dor 3“‘&‘]1'Hé‘r’7o(e§'(‘f‘r i‘“b‘é‘éf”a‘bove SEQ
LR NO 72, tebhoweohidyiRCRpamp deddisatbon Fo26: [)LIQYOMSANiA@Hn‘Ey-é cokO nubl

K, 2 intNt l!\%wlﬁlp“b‘elg%gyl Qﬁcd,a«t u[npc$'15Q mhq)llu Yof the ’\ﬁpg(ﬁgc?ﬂ%dul?n na 72,

0.5 ntbl each' yncrase
Bi ol abs, Bé&verbiyon waf enloploRd bbe!r?p?'éﬂﬁle@hwé‘r iglo ﬁﬂ]?“l"f“f egnuigiking c@astiei cep

col ums (Pri@cgtigNon SRRAT atl QNSy Wi d-RESHQAMomN)i- andmy&eﬂmmm&{anscrl be
t he next round uent rounds of sel ection.

separation b‘?‘SL‘BEUM/’éﬁd[l\?\Lg%OJHNAI @hca‘ RE Mo NGHn Nﬁi’é{’x‘l‘)goga

hydr ophobi c «pplatdes: [chartn RoCHest@rnpgitNY).. The round was initiated by

i mhobi | i zi n? 20 pnoles elboth the Pull length CS and partially

t rypsi ni zcd [ME58Y o Ahkewndiybi pe®: Bt addtien ladtiachedio N bbbisEt e d8ins

t e(rjrpu[] auu’ lelkoﬂ) A9 wt.bmoylb inx: nmﬁ’h.also. nblREecS SR Bt @ity awlae'smm(w;e& ngg;/ed
and the wells wer tler

The prot ei n “WET'E° W8 DW%'"‘ ?H ucﬁf’o E)(lj\lbvmﬁ)t”%?‘mf] 8%' )(V\%;@$‘? Uffer contai ning
0.1 ng/m, yeasima RMI@QH a0d ARGFHMespsalvepby BpemmENAT dsliednpet i t or s.

The pool come@@g Ll 89S e, Bahwm%oé ®ARL k| MdihiM& ol d excess
of the protein concentration. The pool RNA was al so Incubated For |

hour at rooﬁr'{f?ég??p“é? ature in enpty well s to remove any plastic binding
sequences, Z‘M(I?Y?)] ti Hn. emp%gmagr1|3c,ndu]cequl [hu H"Ih?,l 1cI(Iim1V\R1\Y.hnAF{E‘I‘qu)BHfCQtW%k nto

renove any tor
positive Se|nl@@;‘{s[ngﬁc@yé@n|)Lfn||qnessm6;\CF%Qm\\\/mgmﬂlhéhmd 10 generafe 10X sample

series as described above. Binding reactions were equilibrated lor 1 — 4 hours at 23°C or
37°C, and then liltered onto the nitrocellnlose filler apparatus. Percent inhibition was
calculated by normalizing the clafa to control reactions lacking competitor (0% imhihiiion
control) or lacking CS proiein (100% inhibitidn'cb:{t'r-ol)l. 1Csp values were delermined om
semi-log plots of % inhibition vetsus [ARC672] of [ARCI 905] by fil ol the data 10 the
equation: % mhibition = amplitude * [c‘oiﬁpetit.ér]“’/(l'CSO" +[eompeiitor]”). As shown in

Figure 61 ARCI1905 binds to C5 \yit’h high affinity a1 b_éi‘h 25°C and 37°C. K n values of

Tos)



i ncubated for | hour at roomtenperature and the RNA bound to the
i mobilized C5 was reverse transcribed~directly in the selection
plate by the addition of RT.ms (3 priner, SEQ 90 W 2W RWH S| KK
PCTOenOe/ 11152 IS 1D NO 72 and Thernoscript RT, InV|Irogen) follomed
by incubation to 65 C for | haur. The resultlng cDNA. was as
tenpl ate fov)ﬁ&ﬁmﬁth ponHE|ase New'Engl and Blolaﬁeﬁs'ﬁﬁpl T er)
pool tenplate DNA was desalted Wth.a Centrisep colum (Princeton
Separati ons) according to the manufacturer's recomended conditions
and used to program transcription of the pool RNA for the next round
of selection. The transcribed pool. was gel purified on a 10
%ol yacryl ant. the: g&is nehees §.63 6. MPODI0BLTHE Seheet T ot isH oY 698 was
ITDI’]I tored USEhQQm@e.&FﬂWW r(h clsl $@ 1R ﬂ&ih nigu,( dot..blal )\uh taesﬁf;lyalthe S -

- P-1 abel ed pool oncentratlon% was i acubated with C5, IX

DPRS pl us O. i“ﬁﬁVﬁVOTﬁNA“IﬁHEOMF‘HQP rrscdsf B898h sperm DNA, for 30
m nutes at igom., Akl and then applied to a nitrocellulusc and
nylon filter YR §§¥§8 “bl ot apparatus (Schleicher and

Schnel 1). Thﬁamercen@@ge oPhhe mcrlla&m QQH)@QIlctlﬁtl\tcnﬁh\mytor oeelhhRse was
cal cul ated and nonitored hf ro&hﬁate y every unds with a single

poi nt scr een™EeT M YIS ﬁ&ﬁwhkahﬁéa§U¥é MES Re P neasur ed
using a turnamongofnt. bproteiduvandnhivenichot: bluokcapparat usloas descri bed
above. 1003044, 5E ,mwd?tna oAU RELEELLONG, VRLASALLEad ald er 10
rounds over the naive See Figure ALCroun 0, the pool I1Ci
was appr oxi maﬁﬂ 8119 M1 5 rﬁ‘l\ﬁ o At Hfen Fiperaiurg ‘eﬁgton qa'}“\ldml“&?(ia Cﬁ'M”@X‘*dt“he

quSI Im zed sehigetdONand DUl ke oeK'Seln'ﬁhuQﬁunbhﬂdlttﬁgud\{ﬁ§t o iy eh aus- l)l 10% at
the pl ateau T wer e ng cl oni ng
kit (7nvin’ Qgqu“aﬁﬂmggdheﬁfedg ib@@ﬁ?T '63%H@'”%df3§§?§ﬁ“d”} 45

cl ones front1%a®mupOQNGMEWeﬂ$eq&®weed>ME@ﬁnkumkdﬂwéhgmhumwewnmas

cl am nat* ed Qyumaal Sigtg &lnﬂaﬁpﬁﬁ%hnad(ﬁf&w RCI\QCC.,Yi?[)o.,\@mAp%h.cnade up
240/" of the pool, 2 sets of duplicates and Slnﬂ e sequences nade up
the remai ndetduiFh&: RiEg@aUvEHEIIAT B edhgat oldohit i vegesscepies of die
sarrehsequenceonAT@m;I\Lf»rd»SEQp}oDmN% A@OIM. idle lestllheu:ﬂ@imh WS (e QIR bmat ed bg/
anot her sequ AM 22| Ib NO 75
had a I1C,, (%EF” hbﬁﬁ“iw%ﬁd"Pﬁxgé“ ﬁﬁ %%ﬁ?@ Rdi H@‘é&ﬁgm% %0 % Sec
Fi gure 19. (QQBGQQMWMGmwnGPdeUaI sequence listed in W 5 is |listed in
the 3 to 3' direction, and represents the ribonucl eotide sequence of

t he aptamer #h%ﬂidéég%ﬁﬁeeﬂééﬂéﬁ@8¥Qﬂﬁemdkn| V SFLEX' condltlons

g;f)\ellc,?legn l(ghghﬂget/]\,t bsgg{sqeq\é[uP I dc u)namn(,nl ()rﬂrhr Qﬂqgﬁf\), 1\(1 <hld a fm%’t% E hlez (A

and O are deoxyoraf nlhewu\pywumnucducpfeslc( Viditind oGy mame 02k ¥ evemThe
Sequence i St)ﬁduo'x r})lIﬁb«lxleulimWlGQIll1d}r€@|)111tlllﬂgtof&mntc%'cn IL[Q’MQPIDIQQHL(.Se g, a
3 -inverted q11 he (yt&%ﬂﬁ B E‘%E%J p SC b- 9% an Jles Qiru115)1(]?1|l(8\{¥11111§19| ns all
91 1VO 2006/ ("CXEFEBEA Erit ( !

serum (Cenier for Blood Research, Boston, MA), eitrated human whole blood (Center for

Blood Research, Boston, MA) or cynomolgus serum (Charles River Labs, Wilmington,

MAY were spiked with mereasing concentrations of ARCOS8 (SEQ TD NO: 62), the 301K

PEG analog of ARCISS (SRQ D NO: 4). To activate complement, zymaosan (Sigma, 81,

Louis. MO) in a 10 suspension was added to samples to a [inal concentration of 5 mg/ml...

Following a |3 minute incubation at 37°C. zymosan particles were removed by

centrifugation and the extent of complement activation was determined by C3a and/or

sCSh-9 ELISA (C5b-9 ELISA kit, Quidel, San Diego, CA; CSa BLISA kit, BD Biosciences,

San Diego, CA).



nucl eotide 21 imedi;Italy follow ng the fixed sentience

Ci GGAGAGGAGAGAACQUUCUAC (SEQ i D NNo:* 7>), and runs until it neets the
3' fLyed nucl eic acid sequence GEUCGAUCGAUCCAUCAUCGAUG (SEQ I D NO 74)
JO03091 fable 5: Alucluntide sequence of the'C5 dRM' aptamer ARC 13
(SRQ | D t NFO atne/ikBgss ' PCT/US2006/005215
GGGAGAGGAGAGAACCE 1000ACC: Ul JCGAUI 11 1GECACAOCCAI JAC AUACGCAGGEOUCOAUCGA
UCGAUCA tI CCA L' G 100310 liunutlysis Assay: The e fectuf ARC913 (SF..Q
ID NO 75) on the classical pathway of the colnpl cneul system was

anal yzed using a henol vsis assl py previowly described, conpared to
both ARCI86 (SEQ ID NO 4) (Anti-C5 apraner, positive control) and

unﬁ eLeet eddﬁﬁm@omn lﬁerh@gmelomn ﬁ@ﬂWmQHnndhﬂuﬁ Euﬁ\ ,@ssay/u efscahgbpol ync
I nhi bl tion,

human s mxed with
ot | body- codDeaTHHeh SR EHP S BLS (1 HHTRHP SV PRI Bt o ¢
Test; Di ancebise Qorpo nElt(- Ok of M amicnldRo) inibivot)hed IpfedencesCof dil at ed

ARC913 (SFQf&mQjoNOtlo\\cﬁél [uIQ?ll@ﬁ@aM C\g%h rnUIQHBQ/uV1&I19mQ)lm rpt\’l\E(J%r ed saline
cont ai ni ng cal ci um nngnesi undo 4 gel ali d( conpl enmenl buf f er) and

i ncubated  fY¥Q D My: 64) infplgteqdCs N't"é‘f’“ NASUBAt -l R Hrp 1 &S ey &

centrifuged.ix Then &Pl GalhoeR&, hdan@biv@ Loy idMikddas dBdrv@fu d. e supenwomn
was rend. The jnhi b(l\tl on ?L henol ysi s activity is xgressed as it
herol ysi's adPic® FHREBNPaedOTEP et f of '“O]géé‘”l‘—“i Glresye 'vhe. t Csn of

t he apt aner Higsr Bkembitions onalamud \aﬁ«sdwtaa! lbm]abomnnpcm;bmavmm m Conposi tion

and Sequence, (LI Zakl 9, EXEORLEAAM.RL A 56N, ACREALS: 1005111

hi
Si x constructs base on A“ ~ere transcri bed,
gel unrifl édl wape: 9e§?@adf%mc}ﬂftmswf '@t“g'ur*offﬁbu ndl ng to CS. AR0954 was

simlar int arent. ¢l on
bi ndi ng at j@v/f} m’.“ré"%i'it‘ﬁ#&‘ecégé’ 1@&1%0“-\%%9%@ ””ﬂ‘ﬂ‘ ?(%ﬁl 3}(70{ her
ci one t. bar Lisouh§-RokEE)-meityR!- aulm@nylbfLGIy!autl\Amonjcﬂ)@Bizsl’) ) Thveesiedi vi dual

sequences ! Ih%l‘ﬁc%dm uJﬁQL@ m@nl% edl‘llplb§|§5ﬁ] {tQ an hﬁl L§ 1(,11( Qc (%mpg}u l'ﬁgltl ILhQn and
wer e derived froma tarnels [Jtatl were se‘\fecte under the d Y SLLEX

condi tions “PrEVFTEEYaORs [flRes e ept S ‘%‘I"“%“hé“%“hkfé“h‘(“|‘Vd°n““t%!é'r‘? Yed from
t.hi s sel ect isgma(andnasc (Laf lhemve@lm isn L.bii€ MBBqueneeoshi &t g)plitdre 1uri nes

(A and § ar m di ny nd. ) rc]]9
1116/ oBs kT R R iR BRI 58 e, APl B (g inces
listed in Tablidds5hmymésuspagion oz oebled Wﬂc&btpmﬂngc (ﬂe cgt no. L-3BER) nver red

di). (00313),s Jadh&d Ron Nm&lqﬁ@tnegle.c%aummeﬁ|)0f loAanQ%)[l&m Rk zed
cl'ones Al ZzC874 (SEQ 11)

macaque seruni {cat. no. C Y\IbRA)) was purchased from Bioreclamation (Hicksville, NY).
Vials of 5 — 10 mL serum provided by the supplicr were thawed at 37°C, aliquoted (~1 mL)
and stored al - 20°C. Aliquols were thawed as needed just prior (o use by incubution ax
37°C and stored on ice during experiments. The final concentration ol serum in each assay
was ~100%. A 20 uM stock of ARC1905 was prepared in 0.9%, saline and serially diluted
to generate a 10N sample series covering a ~90-fold range of aplamer concentrations. A
no-aptamer {saline only) sample was also included as negative (0% inhibitton) control.
[00286] 90 ul of serum was pipetted into wells of a 96-well PCR p-lale {(VWR, cal. no.
1442-9596). 10 pL of aptamer sample was diluted directly inta the serum at room
iemperature and mixed. 8 plo of 30 mg/mL zymosan was pipeited into wells of a separate
9G-well PCR plate. Both pluies \-ve-relsimull‘:lne()ﬁsly pré—im:u'blmbd al 37°C for 15 minutes.
Immedittely 'Followin,;:r the pre-inctnbétion, 80 L of the serumi/apltamer mixture was added
direcily to S pL of zymosan and mixed, yielding 5 mg/mL Z)‘mmssm Itnal concentration.

The reaction plate was sealed and incubated for 15 minutes at 37°C. Al the end of the
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CCl JUCGUUUGGCACAGGCAUACAUACGCAGH .1 ARCB75 (SIX ). 1-D NO 77)

CCUI UGCI UUUGGCACAGGCAUACAAAC( j CAGCC:: A: RCS76 (SEQ n) NO  78)
GGCGUUUGCCAGA. GGCAUACAI JAC: CC  ARCS77: (SEQ 1D NGO 79)
GGCGUUUGGCACAGGCAUACAA. ACCC  ARCB78 (SEQ.1 D NG 80)
GGCGGCACAGGCAUACAUAOOOAGCCCUCGCC  ARC954 (STQ TD NG 8])
CGUUCUACCUUBEBUIEEEACAGRCAUACAUACGCAGRGRUCGAI JCC  EXAfil/t Rudoauszis
360ptim zation of: AR C91 3. Doped. Rcstlection 1003141 In order to both
optim ze clone ARCO13 (S[QID NGO 75 for C Shinding affinity and to
determ ne the key binding elenents, a "doped resel ection was
conducted. Doped reselections are used to explore the sequence

r eCIUI rement Sn(,Wntt l;“ the @eﬂd@@hbsvﬁupll}a@e ,nQJrl gl muml()%g’ﬁfDT \Sﬂlloaﬁtvhqnﬁuiar €
carried out with a synthetic, deg enerat e pool that has been designed

based on a sPHgHe s egiiatices PP T egaY "f'o'b(r@ﬁéﬁér’éi&“ POULTHINY Var i es
from70%to CMM m ul tqy@ammu@h&mtnl d;& umh,nug%er«ab 96- \K'dllélﬂ,‘ﬂ\nmdw antitcakd.ons are

obser ved bUt UPLHHd ”]5 wu;g?{m? n.ﬁ{:n% Iqlli .ntloccn?‘pcgﬁﬁed ?n)O‘r(, connopfm
i nprovenent s i rEe seq Uence i nformation can then

be used to | Zghe - ﬁ19up?fhﬁen'mumlntmh !cbrwndn ngulrmdhﬂcaaduaulc;dnqdnmtipmun‘n zation
efforts. Q%%g% CIPSQI bed QIE&QBR@{ @]tllflgrl\ LLIT&QLITG\UPJ l@(% 1n§t§%%?ﬂ%%ﬁun

r aat acgacl cacta ta R

CTAGCATC: GAT@’%(ISLTIQCJ-(QIWS 82\1!“(%@@1% @@&ﬁﬁi(tpﬁbnﬁmmna lw(:lg'EQ'JL\D NO. 75)
and was synthesized with each residue orlg nat | ng ?ﬁl Ia)e random
regi on el oped™&te'a" TEbA BRI Pl ¢ RFREG by ﬁnd E Y~ position,

t he resi due hasodcsSHUdGmantiecaohs. bigi- AGT hellmue! teotsh delSEoir prqludoll fihd he

wild type 93@?(\/94}\%“%4&%8@%3&&#9ﬁY'.e'é%n%WﬁéLon‘@ﬁJd [Tyl %i%@ﬂ%ﬁ‘;ﬁunqn-rml Tr

cc; CAC. Ac. 8 and a | 5% chance
of - vei ns oné- Vit wan dipi esscrnZaarifu b M eohities ecrouB a1 e s Bhpl at e and

RN - A pact hysptnheondmpemh TIGSQJD@.G{LL‘RQHMMKGW 1|9~'rn@paﬁ\ﬁdlUL&&S(Q&UJ:\&JH' y as
descri bed abov enpl nes ,vere arr ? h the pri
q %IUIS()Q

t aat acgaccact e C‘S”ﬂbéA@”\/é“ﬂAd@‘“msr 5 “' B P RNG” f'1‘.’54) and
C ATMA | "d "IEI.CVIVG-F@@W “AB@L“[(‘SE@'W\ D .:’N@f\”b(y“” [[01 \nonis @ 3@t endicdweite done

with full  lengfh w@ﬁw pRNESELOEED BNeSE RY. @ okdnl FhNShecHONGRALEALT ON

orsadt in die wash step. The selection protocol was carried (m as
descri bed abbvemosi-ad vl v RRTEPTIsoNge VasYlcRaUaE 0 [Le s oo g/ mL
hydr ophobi ¢ iplsabesm ﬁtﬁon"\@l&51a§mﬂ’fd|;)11§H@§%Q|U§]m-1thrllQ:Lmd$l)L BhckRlQ0H o @
pOSI tive st e(p31 n 1{1(903%2

molgns monkey sample, expressed in human C3a equivalents (hC3a eq),
was determined to be approximately 0.6 pg/mbL hCSa eq. Series of standards covering 4
range fram 0.4 — 400 ng/mb WCa or 0.12 — 120 ng/ml 11C5a 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 protacol and applied without
further dilution to the ELISA piate. The ELISA plate was read at an aborhance maxioum
ol 450 nm (Ausg) using a VersaMax LIV/vis absorbance plale reader (Molecular Dynamics,
Sunnyvale, CA). The Assy varied with Cda concentration from a low of 0.1 — 0.2 at low
C3a. plateaning ~3.5 at lngh 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 h3a for
lwiman, and 3 and 0.94 ng/mlL hC3a eq for cynomolpus monkey. Ausg versus ng/mL hC3a
or hCSa eq was plotied as shown in Figure 62, and a standard curve was obtained from a 4-

parameter fit o the data using (he equation y = ((A - DY/(1 + (x/C)*)) + D.

[00288]  Justprior to C3a analysis. assay samples (including the saline-only and no-

zymosan controls) were pre-lreated with protein-precipitating reagent as-divected in the
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conpetitor was used al all during the selection. The CS concentration
and RNA pool concentralion were kept constant at 200 v\l and fuM
respectively. 1003171 I)npetl reseluction data. i.ioth he normal and
hi gh sal tscl ccuons were enriched aher 5 rounds over tilt naive pool.

Al round Svbodwpeak i:,r was appro.ximtcty 165 | M Ravus2iheshih sal t
'sel ection and 175-nA4 For he normal salt selection. 'Pic extent

oFbi nding teas about 20% at the plateau in both. The R4 penis there
cl oned using FOPO -LA. cloning kit (lii viirogen, Carlsbad. C A), and
48 cl ones from each pool were sequenced. 12 clones lions each pool
were transcri bed and assayed in a single point dot' blot assay at 500

nM GS. D s$peiaLi o, 5ons! W.Ans &1 eL 16 fﬁ/}q.v\@f esAgalN, masur.ed, using the
dot bl ot assay préV|ous l'y describ d ts were. estimated For the |

| best cl onefsﬂpi'edémhldfliaew%mfhfe/winmgrc@“pbﬁlmm%fr\é@ﬁcd gyrore it P | t he,
data to fil QUQQM&TM(@[DQ Frraﬁctrb@ramRNA hoyndss .adphsoivieeadsedto Kt/ (K |+
[CS]). The  clone: | NO 91 (73
W SEQ | DB i WheHhd CaB P NG 96 ¢ 53" B The sequences
for these | qiunglicgtesongrésoh iveit Behpbepow (humaTablyeniplgus 143 381aiThe

sequences | ic§t "gld Lcﬁ‘rnf&@cpﬂoﬁdnﬂmﬁr @hJ% ﬁ]ﬁ]ﬁﬁiim‘ e ¥cn¢pl§ne§ 9011%111.9!05 C;\II on and
repr esent t he nnedeoti cde sequences of t he aptanmers That were

sel ect ed undEf 1A @SRl opuasEn Yook = WBnd7% ¥ &n%= -k Of Pidked ) HCH R
enbodi nment s wac.ng hesd. nl‘(’,@,ntﬂh@mcﬂeéthﬁlﬁﬂd Fdslﬁ)mﬂnntdnPA&nlﬁlenIl@Gftm@mAlgg ang as

reflected i the. sequepc S |ng), QL on uences
conpri si ng #ﬁé>f‘ﬁhﬂ‘ %” AReTEhE dﬁﬁ?ggl ﬂ@? ggp?h icated in the

t ext, mhereﬁm*@h%ﬂphbmnéghfﬂmanﬂﬁﬁwkdm@lwdé@d)vmaﬂ@”bwécmyﬁWWticIines

(Uand O ane,, 2ic,OMBoo/Eacdy) GFI#dh@,gsa@squmod doted in Table 7 mayor
may not contain capping (e.g., a -Inverted dl) The uni que seqguences

of : each of |®mtmnnﬂkbhehmmmbegmmﬁ(mdmmmcme@mmﬁecaﬁﬂmwmnﬁm“aﬁeﬁy

Fo)lowi ng N JiosP ek QBGHENE o RERNFRRAEAEMEANUNG(FERLT-) NO

86), and runs until it nee xed nucl éic acl d seq uen ce
ODUACGACUA. GAMISGAIES.(1SEQsY Y NG B7FA (4oNDicR0 80 NBSHBR ”P@I SIS,

Ghol nuS2 15 5 10033853, AahlieLaTes, NYeieohi decsaquences el cl ones from
doped reselection (SEQ ID NO SS) CGCGAGAG G AGAG AAC. | GU UCUACCU

UUUGCAr ABSOAUACA PAGLC T @l y@OGENUET) A di g WeGhIGe-fly «ldGo (-8E@Q) NO: S9)
G ; AGAGGAGAQ%QRQJ“ O ?@Hnéﬂ?o 94, & 11!49%1 @;L,@@%l\ GRGRYVACHH (Jube 1ICC

%@ | LJACGACUAGC 0)
GAGGAG, | ‘G&A@@%@%@@@'G@J / OA MD Q00 were necessary Lo accommodale
UAAAUAQJCAWMUWWWH sibK3 I SR vEDr NOrmB A Jerum.

GRGAGAC. | ACAGAACCLLICACOULICELNIGNC CCAGRC. UAUALAGGOAGCLALHIAUCCILUAC

OAr LI ACCAU

not vary vncally the human-specitic standards provided a sufficient incication of their

relative levels.

{00291]  The data gencrated from both the Cin and C3 ELISAs were analyzed using
Microso(t Excel, and the mean % mhibition values were ploued using Kaleidagraph (v.
3.51, Synergy Software). 1Csg, ICl);) and ICyo values were determined using the NLfi1 4.1
plug-in ro Excel. The comparative effects of ARC1903 on human and cynomolgus monkey
complement activation, as measured by this approach, are su mmarized in Figure 63 and
[Figure 64. As cun be seen from these Figures, comple‘t‘-e inhibition of C3 activation via the
alternare pathway is achievable i vitro.with ARC1905 }g] [qolh human and cynomolgus
monkey sera. In human serum, tl.l‘e concentration of ARC1903 required for Y0% inhibition
of C5 activation inan undiluted Senn.p'le-.\ivas' 442 £23 nM, uppmxinml‘c.ly equivalent o the

average molar couceniration of €5, However, ARC1905 was ¢ — 0-fold less poient against



(SEQ¥) NO 92)

GGE'. GACCAGAGAACCUI XUACC UUGGUUUGGCGCAGGCACACAUAC GCAGCUCGAUCGGUUACGAC
' UAGCAUCCAUC (SEQ 10 NO. 93)
GGGAGAGGAGAGAACGJUCUACCUUGJUGJGGCACAGCCAM Cr' UACOCACGGAUCGCCCGGUUACCN CU
AGCAUCGA LO NO 94)

GGGACAGGAGAL{C &E’ﬁ?ﬁ’iﬁu ACOJUCGJUUCCCACAOOCAUACAUACGCAdéJééZ'AHGGéJUACCN :
Un\  (SEQIII NO 95)

GGGACAGGAGACAACGDUCUACC | UAGGUUCGCACI J GUCAI J ACAUACACACCCGCAAUCGGUUACGA
CUAGCAGCGAII ¢ (SEQ in NO 9Q

GGGAGAGGAGAGAAC. ' GUUCUAD0O UGGUUUGCCNCAGGCAUANAUACCCACGGCUCGAUCGGI CACGA
CUACCAI - | ( SEQnﬂJQusN@m\cg?)ln‘um,n‘ activity wider die senditions of the assay, as reflected in

GGGAC. AGG AWW ) @ CUJUC 'UCUGCC: ACA AGCAUACC UUCGCGCGGUUCUAUUGG
UUACCACUAGCA EE SE10 NO . 98)

O00AGAGGACAGH)S GJUWM 28 Lxmuuecac ACAGECEA MAUQ«!{ f;QGQl&QQ UQOf AUCCRD0ACG
’;gg’;gg’;L'Tﬁglgﬁf.@gﬁﬁgp O 6 T 43,,"1‘323”‘3’* PEG Modification of AIRC I SG
1CnJl O CG Cn k@nGhlIGGH U GrnBrGLEG: Gf OmOmidA n@t WG ChnaE3rnanGihd ULUAI
(CIAgC( ?57\2/\0 é%@gp%Q%ﬁNNNJ\PQ\H\%gL.Slp@uﬁ%néi@ﬁ%eﬁtl%%&ﬁafjﬁhl%g[Llélnglr(!’nb OGWDNAEJ% 3T -_
synt hesi zer “AIEAI“””PU@'&GFQG Pyl ”’%3)32)““9'96(9? thitne ¥ eere t’h%“”}“é‘é'dlfm‘éhded
manuf act ur er A&L 1§50 Q&dﬂﬁﬂsdu'ebﬁloﬁghﬁt(aﬂg@-f( Qu&ﬂmﬁl@“ﬁ@hll1Vupal\£'@1|n| abl e

(i o Resonr CHEBTF IS Mg mie bR S e DT RRAPTRE e
support Tennibraladd @micne cfpamnedyi Cncwas nahi agibed iviolhthuaabind ey ndgus

nt odi hi er, ey <l ;| AR v Iv an order of
6-(Tritluur od@glf fani 1365' C(q:Ig(Sv ( Ucﬂyar\rloejljo’ | T W\ION-IH?} 1snoop(r b%yl ) -
phosphonmi di p@w@gdq bep:pqmn( @:é\ﬁ)lqng edenrie sn.ogtCéFp pcnlgmuvm)m human €35

Af | er depr ot egliv@n nkdReue u;ahg&mumhleql,ﬁ desnmr \e]blpvg th fd @dn(h}ff m.telm the

e.tchanee chr to 511w

| 3i osci enees)m ﬂa?i g i ?qd\l' ‘rloéér ‘”UE&&” “Sgus “q’i”ﬁ'chomgﬁich‘é'“%ﬂi ed

apuamrer "as ¢Omaugatedidlo d| fferent PGO noi et| es post- synthetically.

Il e apl anmer was dissolved in a mal edLM SO (1:1) solution in a

concentration between 1.5 and 3 W Sodi um carbonate Wl fer, pl-1 8.5,

was added to @afpigab: TieepRents@td ednpefek@hvieh- 1, and the ol i go was

reacted overnight with a 1.7 nolar excess of the desired P13(3

reagent (e.g.MARC fdigst BOatilidneSunbr inger O blogk- G OONP:npadriytioph ey by

?‘&L E?nate €S L85 LNV GRT Rater A RRERundAk 1 AR 8%t Oudshsl B PRz l.S ester
ar

tubing loop model deseribed by Nilsson and colleagues (Gong et al, (1996) Jouvrnal of
Clinical Immunology 16, 222-9; Nilsson et al, (1998) Blood 92, 1661-7). Tygon $-50-HL
medical/surgical tubing (147 inner diameter) (United States Plastic Cormp. ((Lima, O, cat.
1£005472) was cut into fengths ol approximately 300 mm (approximately 9 mb velume) and
filled with 5 mL human donor blood containing 0.4 wnits/mL heparin (Celsus) and varying
concentrations of ARCO658 (SEQ D NO: 62} (0 — 5 nM). Each length of Tygon tubing was
closed into a foop with short seetions (~50 mm) of non-surgical silicone linker tbing (3/8"
inner diameter) (United States Plastic Corp. (formulation R-3603, cat. # 00271) as described
in Gong e al. Tubing loops were rotated for | hour at approximately 30 rpm in a 37°C
water bath, The loop contents were then poured into polypropylene conical (ubes
conlaining EDTA (10 mM final concentration) to quench complement activation. Plalelet-
poor plasma was isolated by eentrifugation and analyzed for C:3a and C3a by ELISA (C3a

ELISA kit Quidel, San Diego, CA; C5a ELISA kit, BD Biosciences, San Diego, CA).
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fhntsville AL)) dissolved in an equal volume of acelonitrilc.'flie
resulting products werc purr Iled‘by i on exchange chromatogi::plly on
Super Q 5PW (30) resin ('I'nsoh 13|0$C|ences) and desaited using
reverse phase chroml . ogranhy perfornmed on Anbcrehrom CG300-S resin
(Rohm and MGngjisssand | yophilized. The structure of pRARGsHRmh(S1IP_Q
1l NO 5) is shown in Figure 21 while the structure of rARC1905 (SQQ
ID NO 67) is shown in figure ?n GXAIMP.LL 4 | solo toil Pcr Fused
f-leart Pot nrlcl |cxanplod4A:'roof.of Thneil>_1,cw thAILIS6 [OU3221
The average concentration of conplenent. connoncnl CS in human pl asna
i's apprOX|nateI 500 nt\4. 1Jpon exposure of isolated noose hearts
pertilsed W% ﬁ”KrEbé““‘ o Ricay “éﬂ’“l’ﬂjl i higgbsquge o I PWAN TSP Fhe hunan
conplenenttcasaad@mmsmﬁc@pwa@ﬁﬁ*kheadmagﬁbbaxﬁhaawagamaﬂAa&wmuc)CBa
22?1‘[)(():?28.'[ Cgp%g) ur %cu%%g b%g)gclljlgﬂg aé{walmnm %0 ﬁe avy |I%ﬁb@ﬂa;2 a;:g)g}(::)lkerrent
conpl ex' (NWNW@%blem@@hﬂgﬁlmhﬂwhmﬁ@ﬁuﬁésﬂH@aFMMBhéthV§§§€KS and

cardi ac nyoagWEsa). m@u§\\l1ﬂaqth.w7 }b@-mo%ﬁm@d“(@k @ysbuasthan, (1 meased
end diastolic pressue arréﬁ Lhnti &gt sy' stole 96 Vb 211116/ 088%IR

PC. 17U. S2ri{'B8ifRy e ve PR aeilep o “C“Vl\)fﬂ"ef'b'h‘l“hllha‘h‘nlﬁh’.i&‘d‘lnﬁay 32,
1153-1195 @m@aﬂ%)mqﬂmﬂykauSMymnmmnmmhmmahuandu1mmﬂghmn@ha1nmaptibodies

that bl ock ggﬁﬁﬂnd%ﬁﬁcf%tﬁé% glﬁloﬂf‘?)é !plun qgr%u u,cpla FTH%ID(dgL]ﬁ! %m?i')ln sscl’

version of P t est ed shown 1o |nh|b|t
ntyocarcl|aﬁ“@amng@““wﬁﬂ“HyﬁﬁUﬁ@@WQWHWENQH§b%®MIPLWTQQW}“h4003131 Thi s

Irrgdﬁllo vvi;s Lﬁ%&%ﬁﬂu@&%@&l lhallgu(]l-h]ﬁ’&neﬁln@wg&gbtnfﬂﬂrlk'u&g haRE MYREsaARCL I86 (StEQ
i ke, Pexel uzi mab, inhib Q enen

dammge 15 i KBISPBH 156s PULEH HOGLE Hedi s 50T R i bet hdran

pur chased fM@NvﬂhamhaaﬂRMMEmMLameamonmeﬁpuA¢V%lnﬁngkemwwmﬁqm Briefly,

fol owi ng | nAUEhLA0 .t 45ERBULARRS TR e SRGILIBS D ALL W RS, removed

and nounted on le 1nsérted Iinto | hc.ao hr oug mhlch t he
henry was €8¢ i Fuoiiylayaigee CEUs sdiif o oageaniiop. "I“@l“h%éﬂér“{““‘buffer A
pressure tl’ualﬂlSd(LhGﬁ[‘u(g\z’Dd;IS@n wasPREL i8S 1itBestiom A (waspiNasehi ccl into

the tell ventrlehs, hl OGN0 SOMLBURNS  FERSHISTERL, OF he hunt rate

and i nrraven ressu period of

equ'|'brat'@@w%urhﬂQmMﬂh&QnQ@§§$&ﬂﬁb @%Hﬂﬁﬂﬁﬂlﬁ.@@mﬁmkaﬁéﬂMbhearts
wer e subseq nd 6% human pl asma +

apt aner at WQP)HuéoéghégﬁFpéV“HH§”(@@édWﬂq)T%mégymmﬁﬁﬁgﬁq“FWése
st udi es andmﬁscd@&@ﬁﬁb@thﬁwE%anﬁm&kmﬂhm1Mﬁsd6ﬂ0ﬂ$hhﬁmﬁdnmhat hearts
whi.ch were perflts ebs

ol asma exper Idé am q(.qfcouhllmmo mEIc H aﬁl “]ELJUI('H &Si('.; ) wuu mcl[IugdPLo LOHUP." 101 nP asma to
to perf usat:eu”m@%@a@wh@affﬂﬁss t"i’mtdl?%@ d'“twnlbfi amurziuslls)ﬂhpewlfuu@eda with

buf fer al ongy, @lomohnueqlg]& QonB8Rod LithpRXGCES G0 O by LlsiRuRQMIBoondy h@Ree,  the
| engt h of each@%mg i ment ﬁﬁs arbitrarily defined as 15 m nutes. The

outiine of YN fdﬂvmﬁft %@&P%@@qwgwb‘@ééﬁf%ﬂ°(ﬁmﬁﬁﬁﬁWénﬁs

60 mL syringe (Becton-Dickinson, (Franklin Lakes, NJ), cat. # 30965 3) and immediaiely
aliquoted into bivalirudin (20 uM Nnal) (Prospec-Tany ’l‘echnogéne Lud., {Israch), lot#
HSBIVOL) +/- aptamer. The anti-coagulant bivalirudin, a direet thrombin inhibiior, was

used instead of heparin which inlerferes with complement activation.

[00296]  The tubing loap model was performed essentially as described immediately
above. ~300 mm seclions of tube (diameter 1/4", volume ~9 mL) were filled with 5 mlL of
blood/aptamer/bivalirudin samples immediately afier the blood had been drawn from the
donor. The wbes were then securely [astened into i‘obps with short secnons (~50 mm) of
silicone linker rulﬁng, yielding a gas vmuhw. of ~4 ﬁ’{T_I. The ['ll.l.).i-l-lg loobé were rofated

vertically at 32 rpm during incubation in a 37°C water bath for 1 hour. After incubation, all
87
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1003241 ntraventricul ar pressure was nDnltored and recorded
continuously resulting in a pressure wave nacing (Figures 24 and 25).
The | owest deflection point represents the end diastolic pressure and
t he highest deflection point represents the systalie pressure ("

SP"). Baseline pressure waves appear to the left of the vertical black
li ne mar kedoYbinsssown on each traci ng. - As previ ouslP§"puBt"shEd ( Evans
ci al, 1995), hearts purlbsed with 6"/" hu man plasma experienced a
tepid increase in IS ventricular end diastolic pressure, ultimately
culmnating in asystol e(the heart- Mops) within 5 mnutes (Figure 24).
When in'elevvu aptanmer was added to the human plasia at 53-fold nol ar
excess, increased LDP and asystole were al so observed (Figure 24).
X003251 Whers ARG 86 was:adtediotos bi. keisysicebrraty. mokare. Yurad ence,
there was al ﬁ@?o‘(‘}w lgl 1\%¢\(B|;1EQW?’|§”E’!IH%”I gag?f% ) nmﬁ%l cldllmml 1n| o 1o bR .
asystol e (Flgr 7 hree oups of ear s t hat experi enced
conpl enent - nedk a't edmﬁaﬁ*age“ﬂ ' he‘r"ea%d‘ TP gy ‘oa@ysit)'éﬂ“é‘ the 97 WO
20061i | ?* adeulllHquiM Wpadidrt dch@lint bso2LS4echeantpas m‘ﬁlu&k)bh%u&ﬁiﬁdﬁﬁ;ous
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was recor ded’" P“S“ﬁPFPﬁUFé“Ph%%WVaIS .and the average heart rate for
the group dur] e ragphed. igure 26
hearts pet 7u'0hgngI ? iC c\ tﬂl oll {Ngacu\ 11011 glsqpti {mm,l ﬁtsT ﬁl{:/asYnm\c I%\égtog% adevel oped
asystol e qU|ek¢yuhﬂuemawlyAMwmﬂh|mﬂﬁtwunufés*lUﬂﬂﬂ%dgﬁmaddedﬂvehthe

system at nojaf.. ﬂgu;waxl @ﬂQ\QSﬁ tgRE J,ly‘.l.um@éd%vleq, qtntﬂﬁmoa@us%tn Qe @W@tl olc.
1-1lcats-mthis group ultinatel %bral however . 5 dded to the

pl asnut at Ib“f%“ﬂ'ﬁ?yﬁwhﬁéPH l%ﬁW@&8%§§°ﬂwe %W“@H”%ﬁé“%@&F% rate
for the dunhb@ndo;eamhmexmernmenhnmmU@BQZﬁnEheu@eneenMummcrease in

hoprt wei ght coD el 91?‘\§aexc ]tt§1ltyp§|1s 8(. Li[uau n r,g1l1|—»llﬁo a]OOr BRI’ gsent @EI ve sanple

eitra n
of hailed hearts &no apt aner mol ar- excess of""f r rel"svant

apt ant er) andnCdﬁpamed*ﬂbdAR@D S@uphebeeveemheaWP@“@memﬁbWHmawd

50- gl ld sol a&lx@%ﬁ@@&)lﬁfuxmAﬁgm l@)@ll A$h (ngmaﬂd\%mﬂ, F[!f\@@f@dﬁ? 1C. ARC186
protected hearts ica i melght. than the fail ed

dy
hearts in th@'%ﬁg}br '“g‘r%'ﬁ‘é ICp 0328712188 w4 SECURRAITBEC S U "8 C5 but

not C3 cl eavagej. 3 icheavagempradect s.1(63a)c;, bud/(nebo 05 cl eavage
products (CSa Or CSl:.) should be found in the effluent (lowng from
the isol at edohear t'se picotoé €t ed hpAREIIEE minfdirdn he otdiye lslkbwl Chat ARCI S6

i nhi bited cl gavaage .2f actbHIRN, @ﬁnﬁm&§bvghﬁJﬁ§{@&K%ﬁmh%MﬁAﬁm
conpl enment proteins CSa_and Cé C5 cleavaagc products) aid a (a C3

cl eavage pr otftitt M} FHRTeC EAS Ul R (R BURT BRer it -PEFOBSILI | a
varlous grou@&ehyﬂwmﬂmﬂehﬂﬂahMMcaMﬁKB£MHEAh3thAmMW¢$m0€5bn@wiL|SIA
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inhibition was calculated as described for CSa. The data were analyzed using Microsoll
Excel, and the mean % inhibition values were plotied using Kaleidagraph (v3.5 Synergy

Soltware). 1Csp, 1Cy and 1Cog values were delermined using the X1LOL 4.1 plug-in to Excel.

[00299]  The mean cffects of ARC1905 and itrclevant aptamer, ARCI127. on complement
activation in the five donors is summarized in Figure 66. As shown in Figure 67 complete
blockade of C3 activauon, as refected in the generation of C3a, was achieved with <300
nM ARCI19035, while the irrelevant aptamer had no inhibitory effect up ro | uM. The mean

whole blood TCsq, 1Cop and 1Ceq values were 119 % 28.6 nM, 268 4: 302 nivt and 694 = 24|
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(Figure 39) in adose-dependent manner. In contrast, AitCl SG had no
effect on cleavage of Hainan O intg C3a and Cab (f| gure 30) further
denonstrating the C5 specificity of the nolecule. 1003291 Once
generated, conplenment Cab and C5b fragnents are deposited locally on
tissues in the vicinity of the site of conplenment activation.

Fol | owi ng cOMPIEtFBh of the experinents, nouse headstwseediaan in OCT
medi a (Sakura Finetek, Torrance, CA), sectioned and then stai ned

usi ng standard int nurmhi stochem sity for the presence of human Cab
(clone 1-1 i t Chenti(:on. Tenecula, CA), Wn C5b-9 (clone aEl 1I.

DAKO. 98 WD 2116/088585 PCP/ 11S2n afi/an52 15 Carpiuterln, CA) or

control mougg L9G(NMEELAE e@aw@to%mﬁ,toﬁyﬁoluh Wy CA)rcasRSUbLL S Of
O e study are presented in Figure o[ ~described in this

st ocky, the“‘@'S‘OI“b'é{%i{%ﬁ)o%lﬁﬁ’ﬁﬁﬂ?dﬂ?@ W‘ %@"M@O({‘é’@ﬂ“éd“}i W GHPEY  vivo nodel
of conpl enenﬁalo@mntcgma‘emttﬁb‘eonedlhat(gdl@,d 861, dammgriswhiccteusss i sol at ed
nouse hearts 1 nsgh el o

heparl ni ZedeBE’En mlgﬁqndl MILIQIER{Uud_ (6)n A %dgk gdenl\té?:jm L]%El gng n brevi ousl y
publ i shed sty atuprate qomsteadvithies repfieset ilokied feARGHOF l”@S‘“QJH‘PfI body,

4' excl uzi I'TB.Q n{%g’antnnﬂcc@QM!&%QLU\@M}%E@Smu(nl-:sv;%@ﬁng NplcaeMt @Fodl nunol
32:1183, (1995). Usi ng npnst r.at eg that the C5 -
bl ocki ng apf‘éf?@?“f&‘j ne “PrHFbF%%F“%‘[Yé‘éR)é&E'%QP“ﬁu?ﬁaﬁ“‘ﬁp’ FEECE Phur  not
C3), (b) InhhsbiotJeldbldﬁQOBIR@WQB%NDR!CJ‘JUM“H]@B\IHJ to { Mt Wigie @ab)qu@gnormuse
g;?;tjny{ Iszﬁ?oaut] ngjv [gco)y 1i’SISl|§’gtEL,\pS ﬂl”i?ﬁ {{]Mﬁranenhcn {nplb¥st[re(€13| (g\'uNj?m( u%%{)d:c g: d

mol ar excessolé'vdplf@ﬁelcp* '\mw“@@)m wihewde wicgleaciyhewstchat Clsensiivhe human
conpl emeni  gRSEAIRsd SscA6hi vated in a physiologically relevant manner,
C5- bl ocking aptaners are able to inhibit cleavage of plasma C5 and
prevent nyocardi al datna, e and dysf\mn?d:"tiioh Exarijple 413: Efficacy of
PEGyl ated Aptaner [00331.1 The material and nethods used in this study
were exactly the sank as dedehqbedectiph"Ekanpiecs4A above. The
experinental desi gn and results are presented in Figure 32. The py.

G st half oEOgde ment, uaed human hepari ni zed plasna (Center for
wglnl \\nh dRm Y,

Bl ood Resea cal School, Boston, MA) as a source of

canpl ement  aysho} ha\\:aeggn@lm QA felbehd M&Iﬂ@ I'l\m\’ .‘;qmgy ra,q]rmnguwmpaque
pI sma (Charles R ver lLaboratories, Wlmng a source of

| enent . “APBEERy | ht @ 1 AiKel RResEE, Sagtyey N N(f‘"é‘?‘)“d\ﬁa§“'§aded to
t he system Atchhagicedsi Iﬂlgbi)[mxl\ﬂﬁa:[lzaﬂ ino@l! lengA (tthough palidily afpsthed r el evant

ventricul ar Tg?&.‘ﬁﬁl 4 bobi! sBGINAS e & & &%Llhlﬁgigﬁlq ulm%dlﬂ Le‘?s \ld.c?&"i_a t he

presenceor Sbsdnce Tan i'net 6ase i en
whet her or At ‘“@.W)ﬁ(l%lloé“(Bl’fb‘ﬂ’lh‘i’béd’l‘w”l@Uthhéwﬂlplﬁﬁ'clﬁ'ﬁ‘f IPqO‘Sh'é'aP‘tm“fYal | ur e

(clefred ascnicha mnmama:s(mndanvceJu@Matsa@l cheblu @t | AlrsY&hb 8hwn 003321
During e. per| mi:lnt%2 § ) ma3n pI asm , the optimal dose of AR 653
(.SEQ I'D N&e) MREZY* Wi‘" Etermined to be mol ar equi val ence (500 nM

wbcrcas dur i H(ﬁa‘i‘m?x%m 1”1?m Rion: A DNA template wnh lhe scqucnu

[00302]  TAATACGACTCACTATAGGGAGAGGAGAGAACG TTCTACN;30,GGTCG
ATCGATCGATCATCGATG (ARCS20; SEQ 112 NO: 70) was synthesized using an ABI

EXPEDITE™ DNA svithesizer, and fie-protccttd by standard methods. The templates were
amphificd with 37 primer

TAATACGACTCACTATAGGCGAGAGCGAGAGAACG FIC FAC (SEQ ID NO: 71) and 3’
primer CAT C(_IA_TUA ICGATCGATCQACC{SEQ ID NO; 73) and then.used as a
template for in vitro lranscr ipli'oi']'“ ith \"6301“ Ri'nﬂle mutant T7 R;\A polymcrase.
Transcriptions were done using 200 M HFPLS 40 mM DTT, 2 mM spermiding, 0.01%

‘TritonXN-100, 10% PEG-8000, 9.5 mM \’leIﬂ 2.9 mM MnCly, 2 mM NTPs, 2 mi GMP, 2
' 89 : :



wi t h non-human primte plasm, ‘a 50-fol d nectar excess (25 M was
necessary to protect the heart from CSb-nedi ated damage (seeFigure
32), [00333] These data are consistent with the difference in the
affinity of the anti-C5 aptanmer for human v. non-human primte C5
indicated by the in vitro data.. Wile not wshing to be bound by any
theory, duriMy"td¥s*&abscquenl . cynonol gus macaque PK/AER 190/

211116/ 11148H NS PC 170211060152 15 said es described in hxanple 5.
've add irionolly denonstrated that a 30-1bld nolar excess of a

pl ancr ', vas neeessary to inhibiu"Gose n-nmediated p!asnv'a C5

cl eavage: hin' her supporting the notion that the aptainer bi nds
primate C5 wi| hl oner affi t han hunan C5. | eclivcly.
these st udi B8 PHE"EALE “t“d b'é)g" - BICBURI A d“"a“tjigr@ 3 h?i“‘i%q "(SFO L)
NO 4) and poynargeeater cxlent ARC658 (SEQ: i D NO 62) are efficacious
in the nouse isolated, perfusad hear marlel. Tins nodel also

denonst r at e 1REt SSEGHFFT EEFLE §T AL el ARSEESS (SO D NeyEMoshad t o he
used to i nhrky t)mw(n@luml, {rems} eciag welelied 8Buntetes) JTReh ARNedchear t darrage
g ?rgllar nggﬁr Vglﬁ’é“?'” IS)() ;le UI’ Itnh%ufh hlt\hDOer,l[AFaq} qual q?lgr(nﬂ %gg_{.l‘g_(avm palhq]y

i ndi cat ed thaﬁmvhﬁﬁf&dﬂwwnemmhadmtmwerR&ﬁwmnwvymﬂeﬁspﬂﬂWﬁREA115
Finally, th%@uﬂ@t\@c Heheatedot hah wwrmseqﬁm Lorma%eschmm ¢ need to
be dosed beyond a 30-fold nolar excess in ord denonstrate in

vino CS blo %‘éﬁb"\aﬁjhﬂa ERCBE S Ui res “\‘:"\W'WLP}' 'E‘ %P g Mo thabol i sm S
PharnaeuklnehhmammfuﬁmhmgGﬁmmpummemsunnmAnmnmdsd\mﬁoﬁaﬁﬁmmhnuI-xanples

SA-5(i, all %E'%%n@%ﬁi?dl HEENGRNDSE nPPmF’@/ ﬂ’&'ﬁ b Lﬁo PHU\X nh%éé 8l

nmol ecul ar whet 90nac1eot| I on

i rrespecti veingrs iehnissy. O 6M$Eﬁ%@@ubymPEGﬁdthWg%WFBWM“E%aWwWe SA
~4el ehnlic Sﬂtﬂbhzlh'"m(yulQ\fdslfi,hﬁ’clmJantlm bi 11 r-ARGH 9SG bauAkdeARI Tm@nd rat |
2'003361 TheRbB?Q&luu l¥ at()‘»eq &HCQET‘IC{IQROJ[AL dl%Cn@[’\E&H’.ru qn\'Lg%l1tlhfel(5a }agt 528
macaque pIagmamtﬂharké@wtﬁwwérlhaﬁg\vawwvngwwnmmﬁwmPkﬂymmﬁxomder to

assess its gtabkhi L¥em flﬁ%ﬁulﬂ ARk AS: «)aa@l.an@ndwmﬁmgmc.dse&n(@dleﬁ1 on.
esting was perl ' arnierl usi adi_ol abel e 3 apl anrer

i ncubat ed |H“‘SW”CW”H”Q%%)ﬁbgPéd”ﬁi%gﬁﬁ.@c@PT@f%d%”UV@PAﬁH@( ‘bur se of
50 hrs. At sel esteid.4 sheMpol ity Myalhiognivpsncef A med-connshnd ng pl asma

were withdr ﬂ‘gnr? b%’i\?ﬂ lﬂ'l\qll’ ((q uﬁ%Dl( 159@?%1('}]{1@ {‘]\!cgliung mclry; «gl I{I)Qgen and

stored a-80 tection an anal ysi s

net abol i t es B Mo be Kdlstemdeonsicipshed vuikg Cng“'Fqueﬂ"duﬂ(l’rqmt@ll

( phenol - chl egaf:amme)rigxton;a0t in@bseh &l th aved uRyex gld @becer ophoresis (on a
10"' o denaturing pol vacryl am de sequenci ng gel) and hi gh- resol ution
ant or adi ogr &)k  Wosurrreah SNGS: k¢ dOTdnt de@rftiab ¢ fibasidlind fee RDBI3BF dorki gure 33

shows a | 09y} Lg & xR P hyRELdhRFRLORAG:, REGEEN N TA Llalengtif.aRol i

l et- as
immobtiizing 20 pmoles of both the full length €3 and partially (rypsinized Ci to the

surface of the plate for [ hour at roam wmpcerature in 100 ulL of X DPBS. The supernatant
was then removed and the wells were washed 4 times with 120 pl wash buller (IX DPBS).
The protein wells were then blocked with a 1 X. DPBS bulfer containing 0.1 myg/ml. yeast
IRNA and 0.1 mg/mL salmon speum DNA as compehitors. The poo! concentration used way
atways at least in five fold excess of the protem concentration. The pool RNA was also
incubaled for | hour atvoom temperature in empty wells to remove any plastic binding
scquences, and then incubated in a blocked well with no protein to remove any competitor
binding sequences fram (he pool before the positive selection step. The pool RNA was then
incubated for 1 hour at room lemperature and the RNA bound to the immobilized C5 was

reverse transeribed directly in the selection plate by the addition of RT mix (37 printer, SEQ
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u function of incubation tine in both rat and eynonol gus nacaque

pl asma. "the dega:adnlion profile‘irn both species appears to be
essentially nonophasic with a rate. constant of appro.vimat'cly I|:
--0.002 hr' Aanm Ll e 513: |'harnmacokinetics of ARC657 ARC65S and ARM S7
in 00 TillwbkiWksdsk, 1 ntravenous admi nistration (0RA33@twTasassess the
phar maeoki netic profile of ARC657 (SFQ i D NO 61); ARCE5S (Sl1lc,QID
NO 62) and ARCI 87 (SEQ ID NO: 5), and to estimate the required
dosing level and frequency in primates and humans, a pharmmncokinelic
study was conducted in catheterized Sprague-DOMY rats (Charles River
Labs, WImngton, MA). Aptaners were fornulated for injecdion at 10
my/ L (ol | 990 WL AL 1] m§&.9nsi;arnd S B8R0, ShEh &b b kT Rel, (02 um
into a pre-sterilized dosin vi al aseptic conditions. The route .
of adm ni sH"&icsgR2 p3%Y Vo rb“dt ‘F’mé“lf“altl“%{r @J@&(\NBBOIHW“I“?}N%\%H%HS boI us via
to hail vei mi@ts)a /\(Eal@ﬁﬁi:d@f)ol @an@lmagm cleS!illéﬂjyullm@@Sus@ﬂlﬂ&lnstl&dc&f]n

2‘,[" gglea ngre rglﬂg]ﬁb nccon mmsto gw\t}gmnu?ﬁluel l(j(l"ms“ nenc%cda(ngons :mLFLISﬁIL g Stogn(d)l?n)e/ and
design is @mstunmeldof" tire pF9! iAo 3. ne Blrpotioiselerpbie sthvemecrigfaiorieds £of om t he
surgically 'pmk@&ﬁ £ %HQWc@TnmuM%&l@vcﬁ%ﬁ@' eis, mansferred directly to
LDTA- coat ed tubes: m xed i nversion, and pI aced on ice until
processi ng fi@sospl asmm&@ﬂ&@,&lq WP a‘smmwaﬁnuhlawe&wdulnymi@gmblrhilcfwgati on
(()]l;l g_lsgg_;j \IIE\EE.)-S!:éﬁlxt gﬁg?erﬂ% let?iqocpﬁooqu’;pA (mec conccnr]mls)l’el)l \v"lamcn ﬂth"?\vB éagz'rgantsarrpl es
wer e st or ed PABS pBOC. Cmgytli (RN e O ln@rnbbdhamawyrs iDSA. B3l ygites abfoopl asma
sanpl es for [cnﬁaﬁlﬁqm&n a;;»)ﬁmplln w@mmmw@ m@.r@agﬁ\rt%qwmoa@slay har mal
ut|I|Z|ngthe direct ad assay wells

cont ai ni ng RESESMTRF '69“&?‘1‘[)?‘1&991 iﬁb‘lb éc”ft“%‘t{rp%‘gg UH‘ﬂﬁé“f E acid

det etti on r eagedftlo@w: gl Ried nnca(oMmddep:.UchaﬁudRr@bes :ouhugdme SngR) . A fter
a brief i ncas?aisu%( PRE WA, Sl Al h AR SRR L RIGH ROt ed-
fromlight l'i e assay plates were read by It uor escence pl ate
reador (Spe®t¥dl: I"éi}“@é onfPPxEys aRBEbel ‘APveDevi ces, Sunnyval e, CA). "
Lo Lo SSSRIRS LRy RS e L S BRI R v v
cal cul ated byoli ﬁ):tcérgpwl ar popundf 0, tHenwor Es cenemonmaldes! s nMoanhy ftlll

f1 uor escencecn@m&enb Eﬂrlbnﬂlﬁbﬁltyﬁsn%{ ChieB WL DGR or WBhiES s LRO M dupl | cat e
or t¥iplicate cu S). | asnma concentrations were . obt ai ned'

at each ti md"gdl ‘H‘tplf‘?‘am*tow ‘PWF'@@‘”"%?Fﬁ“rfé]”é(’ sHed 28R 1 grittIpe Kbl asma
concentrati an.uarcsmd tehjeceddat a was subjected to nonconpartneart al
anal ysis (NCA) using the industry standard phurnmacoki netic nodel i ng
101 AVO 201401888 SSamuree fpiol 826 1 nrienconSacharypl weesr sewwead "R18Alin T °1 v
4 u.c':wsi gﬂlftmllpwmaﬁioﬁﬁmlv&i @\Wmc GAle c1fss b ROBLESEWES RO ﬁbt\aunemmr t he

followng PGAl ,rna ineti0 ararreters X|rru

concentr at i c?r@‘" Dt‘}a‘? pack - :’“’a(??gﬂﬂ'ﬂﬁ”dé'id b’t“glé SURTES AP fapis e ”}"Ee%&ﬂ}ﬁ@e

AUC; t er m nalypsnedefl pdoi ograintdls gopies df e mnmactqu@iteak@fn@d@l @0 Nants). biol u' nt ¢
of ciistri bl‘l'ltc pQQ \\arL. dc§\¥n¢@'9¥) %‘IO@IE e‘.cqur\,{rcu (ﬁ\J\&l’\OZQ_]?"*Q]dD‘M?aﬁ]L QIL)I% A 3

concentiatioit versus tine data are shown in Figure 35 and are
(SEQ I NO: 73) had a Ky about 140 nM and the extent of binding went 10 20 %. See

Figuce 19,

[00308]  The individual sequence listed in Table 5 is listed in the 37 {0 37 direction, and
represents the ribonucleotide sequence of the aptamer that was selected under the dRmY
SELEX"™ conditions provided. In the erbodiments of the invenﬁon_derivcd from this
selection (and as reflected in the sequence lisiing) the purines (A and G) are deoxy and the
pyrimidines (U and C) e‘n'e 2’-OMe. The.seq‘uenc';q- listed in Table 5 mdy or may not conlain

capping (e.g., a 3'-inverted dT). The unique sequence of the aptamer below begins at
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pinned in Figure 36. 'no concen ati on versus tinme data was subj ect ed
to noneonparl mantal anal ysis (NCA) usi ng WriNorLinT'r v.4.0_ "ibis
anal ysis yielded the values presented in Figure 37. 11)034] | As
anticipated., the 40 kDa apraner ARC i- 87 (SEQ ID NO: 5) had the

| ongest half-life and the 20 koin aptanor. ARC657 (SEQID NO 6 1),
t he shonest “()I;H'é’”ﬁ’ﬁ?er ved Vss relativg.ln the kl odmrprasme vals unt c
(-40 nl; kg) suggested it nroderatc degree of hind iuel sequesfration
of ARCNB7 (SbQ ID NGO 3) to proteins and/or tissue matrix in the
extra vascul ar space. Assurniug e need to maintain a 5-fold nol ar
excess opnplnrler, tile results of this study suggested Jul ( hA RC

.187 (SEQ | DHNQOUL%)7—‘QEIQ1¥A qg?l"o@o@l!] Lﬂ ,Mg@ntp&dvanw e in terms of the
Dosi ng frequency and total  anoun 'aner needed to nmintain the

desired pl aé’r?ﬁ”\l%\%l@’\(W‘félﬁiﬁi"‘cﬁr\b‘&# U St e sl ddicss A6t shown) in
rodent s and jpniidraties soM felueaptacndaeiag ook Ucsivmchac Gaompesotib o: have shown

dose proporhonalit;dline:mty at doses up to 30 nglkg, so it. 1is not
anti ci pat ed 1906 tHibis Sdﬁsitw@c bayele ik IC5 dRs¥ikbplaten nonl i near
phannacoki netic behavior, anpl e SC. Phnrnmaooki netics of RCI 87 and
ARC 1905 i n Y& bl ¥ “‘?M ng intravenous ad Il M st riuioLi

11111343] Tosvassesstihecphidinatokiinetbioe, preotde coP1dse A AKOLSeA (CSEQ | D
NO 4) aligoonelieotivsl e baekboue conjugated to a different 43 kDa
branched PEG than that of A RC 187 (SE(,) 11D NO5), a

phannacoki netic study was conducted in.lenWe CD-1 mice (obtained
from Char | esooRioeridndMas a: Mi( 1 BgLon ARMAY Apb neOSTSWeT € fesiaul at ed for
!s[”erelc][ IF,‘?PI ?tpélf\e (B@f)mplu ciil. a%tcm Wi 3911 \r)é\ dglnmusltl?ﬂlgfaz gas?ggxcuous@:’]al under
asepti ¢ condistiighasonng ¢ gut R0 aﬂﬁﬁl”ﬁl\@t #)dt nohs wsedr. f)@)rm't tretolhpuse

study was an,d HJaVeRRHS ,umlnugsmwLanm)hem\é\ﬁ Msega;@tmugmd,q%oqfd 10 nyg/ kg.
Study arnms consisted of 3 aninals horn whi ch term nal.

bl eeds wer e T'AKEA" praadsy L @ st TS der it B P Gttip) and
at speci fi eddhinkddOEDPOIMTScOVBE0 e DEowHs Eopdralivz, Niaw; Bi.) :ﬂ'th]epmsst]aady

desi on |5 W Lingdatn Figuis 20 102,00, 2001 BLIARRNM. PO |

S2006/ n1152 003441 Bl"ood sanp wer e obt al ne term nal
cardiac pit rfertitipsrlciipspagnesiped & ”ﬁr'i‘fé‘ewyCWJ"qﬂD‘FAe“’é‘bbEI“édWlﬂ‘l%s

m xed by i nverisi.omn "C@-ﬂ\duﬂluﬁ&ﬁdm QfsainGes \LU'HCICIHHQE,(QICEF&Sdpn@l f@sivpl asma.

Pl asma was h]%lr EIJ%St epll yl C%rl] [\I\ fsu ?t ac whib ?Pu Er ’\LIA tUbeS a‘i '5000
rpm For 5 mi I’le §3)0 1(6 gen m t ¢ J(L.HH 110130 IO snr§ ! *1) ls(.\é)l sktt,o ba li esh
pi t-1abel ed bhmwéwsPWaswamBamb¢ethew@1%@té@eﬂkaﬁeﬁm%@mwnvwhgthe time
of anal ysis...Analaysh sk ;phasme sanples far ARC 187 and 1905 was
acconpl i shed usi ng a honbgeneous assay Format utilizing the direct
addition of plasma aliquots to assay wells containing the
commercially available fluorescein nucleic acid detection reagent
04'.1m 161 (Mol ecul ar Probes, EudeaeIdR) After a brief incubation
period (5 min) at roam tertraa.rpa&tnﬁ,nupmtlﬁ@t@ph.ﬁ.m.m.I ight, the assay

pl ates were rEeaqllblo)( @mm a“mm% ﬁg pI ate reader (Spectra\4ax CGem ni

XS, Mol ecul ar*
{00311 Six constructs bascd on ARCY] 3 (‘.S];':Q 1D NO: 73} were transcribed, gel

purified, and tesied in dot blots lor binding 1o C5. ARCI54 was similar w the parent clone
with a Ko of 130 aM and extent of binding at 20%, while ARCS74 (SEQ 1D NO: 76) was

the only other clone that bound to CS with a Ky of 1 ubM.

(00312]  The individual sequences listed in Table 6 are listed in the 37 to 37 direction and
were derived from aptamers that were selected under the dRmY SELEX conditions
provided. In (he embodiments of the invention derived from this selection (and as reflected

in the seguence listing) the purines (A and G) are deoxy and the pyrimidings (U and C) arc
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The fluorescence signal fromeach well was proportional to the
concentrattic'n ofaptamer i'n the*iel |, and sanple concentrations were
cal cul ated by interpol ation of fluorescence values froma

| | uorescence-concentration standard curve (nmean val ues from duplicate
or triplicabeusausves). Mean plasma concentrati ons weare:obtaiined at
each time point I'tomthe three animals in each group. Plasma
concentration versus |ine data was subjected to nonconpart nmental

anal ysis (NCA) using the industry sundard pharnmacoliinetic nodeling
software WrNonL.in T" v.4.0 (Pharsighl Corp.; Muntain View, CA).
Estimtes were obtained for the follow ng primary pharnacokinetic
pm ani cter S AR Immfpllsgégn@lce q:lgglpnﬁrﬂhﬁcagllnﬁ%n( 2 1o conmi;ciinggl)%ﬁlgwgqgﬁ’—t he
concentration-tune curve, AUE " term nal Ral 111 }e, tln, erm nal

cl earance, @egdd vol une of distribution at steady stale, V. Mean

pl asma concentration versus iine data ace plotted in Figure 3SB.
1003451 The concenn' aLion versus tine data was subjected to
nonccnypar ungRtal ARk YSiSond NG 43 RECHE INRL WMy - 4. 0. Thi's

anal ysis yielded the values presenied in figure 3SC. As auti ci puted,
the 40 kDa RE@S7{segnboich 7mendors showed pharilia cokilick ic

equi val ence od .7 oot PIARL THE3ARERLARTR sanpl es For ARCL37 and
1905 used Lor ‘the ol green analysis €scCribed directly above were
anal yzed usiffy3as walildated»hi gh performance liquid chromatography
(1-(1'LO)  assapctivuicd¢ daieehivnnh0e34X&oean pl asma concentration
val ues For ARCI S7 and ARC1905 were cal cul ated wusing Mcrosoft Excel
2003. Wen prESRCERIRAR Y& i on val ues ware bel ow the LL.OQ of the
bi oun: uyl i calGAS G ECANEAdg LUACGOTe. 0), a zero val ue was assi gned.
Nanmes bel ow the ~-RAQ Prem sanpl es taken post-close were onitted

fr om:mean pr*a‘,lst%;? @g)jgégﬁtfgti on 103 W) 20a6PoS8%8S PC'f(L!, Qunél nu: 21 S
cal cul at i on$CNBHHPIEIE @MY di ee data were used in a

model - i ndepenaans SRS mavalsysi s using RriiiNonlin, vursico 5. i

(i karsight C ati v [y \VAo} .. The area under the

pl asma cor. (%c(’g{(‘]:taq\i%zﬁ\r?%ﬁl\rlr%\cg\@g&gcgﬁﬁér%gg@V\as estimated using the

i near trapeXdidaliQriiiNG: SPer eal t ul aaons. aurv value'i hat "as' hel ow
the LLOQ of dquassavuexteRicachhacRiaudesesammbecanes sgxghi clcd Iibm
cal cal ations for PK paraneter cstimates. The apparallL term nal hall
|ifewras calculated usil | g ,he formula t,; = 0.69377.;: where L; is
I1tc ‘eli m natinpialsalcneansbaMCBSthapat recidam t he regressi on of the
terminal slope of the concentration versus tutte curve At icast three
pl asma eoned¥ti 4l | BAgEP bdisortifrize £lorh R (PRI EQdBnte At ralYSdhiva t he
term nal phageiWele Weetind G BELRNIN dedis o iRl 606k tdugient of

det erm nat i ﬁ% ({2 Jas required 1o be 085. ‘(590348;1-0/'6( all, the HPLC
anal ysi s confArtEFHE S e R PRl Y& e G BEEF BRI TATEAN a1y above
show ng t hatmiARE1906 iarsd rcARGEBT war ey fitoundedeoerdyxepabi 1oe Guibscalkleshed based
un conpari sQig of s%f%@eq?;cnce."l‘he Yg\’elgig@ﬁnumcy %QI\A; 09 1100 DY, HBEEL 1 '
estimates. D fferences in ALCu. au,t and” A00O.,, values.(br ALW. 1905
relative to Lﬂmlcdcgt?de( é{ggeﬁ:éz&,g»ﬁlf.n@&nutanons are observed but in some cases sequence

changes can result in improvemenis in affinity. The compesite sequence mformation can

then be used to identtfy the minimal binding motifand aid m optimization effons.

100315 Pool preparation: The template sequence
taatacgaclcactataGGGAGAGGAGAGAACCTTCTA CNG(,)G"I”I"A CGACTAGCATCGATG
(SEQ 1D NO: 82) was based on ARC913.(SEQ 1D NO: 75) and was synthesized with each
residue originating from the random reygion doperl at a 15% level, f.e. al each random (*N™)

position, the residue has a §5% chance of bting the nucleotide found in the wild type
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liv ]l 1PL.C) wore well Mn biecquivtal enca acceptability criteria oft
2001111. &xatnplc 5D. Tissue uptake -study of we C5 inhibitors : ARC6a7
ARU, a and Al &C1S| in the nouse IOM11111 inu' a_verious bolus

ndm ni si rauni r 100: 3191 Fermale CD-1 ni.ce were obtained Jrront Charles
Rlver g 21\/Imnston MA). -formulation (if A RC657 (SFQIII NO c
i), (] (“EBEY 11 NO 62) and ARC | S7 (SL? | BCNGs28)miior

i nj ecrl on was in saline at.5 nglnal. Dosi ng formul ations c%ere
sterile-filtered (0.~ pm into pi-e-sterilized dosing vials under
nseplic conditions and animal s welt given an intravenous bolus An to
tail vein at a dose a25 ng/kg.'flte study consisted of groups 01 '3
animal s for each of lcQ“rrl Eb[“%‘d@@rl BR%%M—W(Q AR ro%u\ 100 (LJ_?Q s So.

Fol | owi ng exsangui nat |on vasm 1 ature of each ani nal "was fl ushed
ext ensi vel y8 w30 SHichanye afj th:‘é‘ P“Pfe”‘t(‘b"‘r en‘ﬁ{‘fé“"ahy bl ood left i n the
Yﬁ:ﬁm R(L)Ig'ggé;&l% uqi%lg, bl?)é\ﬁtl‘l CHJ\i\ )0{1 ) {u,x@p«_)él ST ucugn \w:?'{jg/ig{'uequs‘acn\{\ﬁ’y SD C
until the tuﬁbscoh’mlahabylshcswpl1T9®@5®1311Anal 919!1@11Mgvmf or ARC657 (SEQ i D
NO 6), ARC@%&A&%Q@@? NQ(‘@?() AGA @(f‘@'] v‘éﬁ@r_l(q@?m(\'iE@z)'QdNo 5) was

acconpl i shed usi zat i on- based AA- Type  assay. In this
assay, a bi 6[”?13}1\%? eb’\(b%}ﬁt' \IAé (robe Was) ﬂfe?“"'r’ﬁﬁ‘ﬁilﬁl“F'lcfl%' ¥ “t“he well's
of a 96- wel length CF, @pi qam;oanqu@ shlsndic :l’lguﬁaﬁlloubl QN inc@neenddat haalcoion 125 nM
for 3 has. The The
pl ates aver € {”ﬁgﬁ "ntl“(')'c ‘é“(l:l”M ”i"'nq 5% W”ﬂm MWEOHSW’ %1'”%?(““%%1 Ock in
TBS (Pi er ceh@hehibesaliales Roekf ored \“bMJ)*U" P ﬁ‘e*sthbdm'EOSVMSWd““d@HiOn
cover ed, 10(411]P@317Lr@ 2 LS I'I\JLGMI! 2115.!@1\&@12@9&%14@“@“51@& QQA%EQIAP C until

use. |In separate Cubes, the sa \i Q wer e annealed in a buffer
cont ai ni ng él"“IE‘AI\/ELloéil’.)ér 5%1"‘(‘3"“”1‘:1‘ u%?"é 2B HY "SBYPIE: det ect i on probe at

200 01 at 9 217 Orl)n(l)],l(pug nl( lr}\’n (lt he udqllﬂelpo lhfqncﬂxnuh xgpsdc %!’EC\GJPJ nﬁ&hca@n

standards and contr sant pi es nf [nsntaltisstue were also
pr e- anneal ed W tH S aHpHeE '*ﬂé%llé%’t i ‘dr*P“b*r obergblurs are~angit iepMpirpeued
into assay uphatenwetdiss ﬁmmwa\u\nuonigtadamnmnln,uaﬁd. bRtk eAPiduepr obe,

Elnfll 23n\e/\?![ ﬁqllwg'itol(l"/nl ’}\(/':‘él"'" au. il l)mh T?] R4 poae we L c m t,rdellSlB” @%@?EXWH qqal n, and

‘ot'a’’sol Ut I oft"con ¢ott'ai ni ng |
ug/ nL of ant ilsfiteor. €sdeidnCivpnddl onak hantwbmsby“ @@W}lwgatl gdclhoshorse

radi sh per oxi das el ki n&l :IC]MQHE L RRy1e Mol @&uxl)@\ernqb@@w ck- 1 ugene,
OR) in IX PBS and incubated f appr oxi mat el ‘gf/\é‘f’%‘“r- Pl ates were

washed agai g HEGE AL YRy B ‘é&‘é"‘w& fgisigg e d ThEH$1¥ ed with
100 pi or adsolud ikKenveontaiddiftrghea | bésnomogemtiBedlis hRFgkubsusreen, by
( Q‘lant aBBl u’f'am’ Rl && lg:hgrg%lqmn’ ﬁ BQQ\KII\Q\rlQlHldl ‘-Lc)mphf?ln“d d/{\ LfltP(a:ﬁ?thL br 20-30

m n protecae rom m nut e 'I ncuba 100 PI/well of
it slop sol Giomitas hed a'weF'Cqm&riEﬁ\q Ae(? 1@&0%@8&% 96 (84 nM) and

preci pi t at espon ool 93997 @ACTlicQfueRtad@ssane kRnds @@ dstknoepdiiateleyr. on a

Fl uorescence nmnlcroplate reader (Specmahd4ax Gem ni XS, Mbdtecutar

Devi ces, SutifijAsat clhe @AYenk tited if Tahgresdentie ettt adijegim atd {@28emot  and

em ssi on detRGhed@lsehdQes@Mie FAGRME! Lok bLRG IR arbh@sexAl 1 three

aptvners were detectable in the heart tissue at' the three tinmepoints
(Fi gure 395,011(11“011‘: provided. In the embodinents of the invention derived frony this selection (and

as reflecred in the sequence listing), the corresponding sequences comprising the

dRmY combinattons of residues, as indicated in the ext, 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 nol contrin capping (e.g., a 3’-inverted dT). The unique sequences of each of
aptaimer below begins al nucleotide 23, imnediately following the 53° fixed sequence
GGGAGAGGAGAGAACGUUCUAC (SEQ ID NO: 86), and runs until it meets the

3 fixed nucleie acid sequence GUUACGACUAGCAUCGAUG (SEQ 1D NO: 87).
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Exanpl e 5E7 Phant acoki netics and pharnui codynarnics attire CS
inhibitors AL:C6 7,. ARC658 and ARC"187 in the evnontol gu.; macaque
follow uL, intravenous admnistration study | 1003511 Fornul ation

of AZC657 (SEQ ID NGO 61); ARC658 (SEQ 11) NGO 62) and ARC | S7 (SEQ

I T) NO 5) Worvimjsection was in standard saline at )pQRdledhs/int. and
dosing fornulations were sterile- filtered (0.2 tun) into
pre-sterilized closing vials under aseptic conditions. The route

of adntini stration used for the macaque study was an intravenous Ms
via a surgically inplanted f enor al vein catheterat a close of 30 ny/ kg
(apprOX|nateI | ar excess). The shiny deS|gn is outlined in
Fi gure 40. 3¥Bd éﬁﬁpi%gmﬁﬂ¥émmﬁﬁtéf%%ﬁstW%$¥?ﬂ§*€%WBraI vein
~catheters, ﬁ 6Qﬁ~&£r§9 directly fo sodiumcitrate-coated tubes m xed
by inver5|o on ice until they were centrifu %

separ at e phﬁ@ﬁﬁmCB‘@6””?‘ﬁ??%?“@“ﬁfﬁﬁt&@f‘(ﬁfééﬁﬁuvd““v “L“‘Vided
into 450 }tl aliquots Wich were stored at -SO C and one aliquot O
each sanplegwﬁgDeyglgpted Car apNUner eoneentration usi ng the
quorescence- e igreen 1M %ﬁgp lyﬁpw (.des U“t3eq4k&| the tat
PK section .at)‘ét/“é "ib‘é““ 340 ‘zl’ﬂtf‘eA ‘t‘i‘ﬂ‘tgb UbMAG~21'5" " R003521
The primary plasi”™.a conce!i rnr. on vans dive damis presented in

t abul ar forgmb,n;ﬁigu ye 4. As anticipated the 40 kDa PFt nptateer A

e whor dae i Blo S BlpbE el ol SRR Ol e, ARIZRL REL 0 ©F

persisted far the shored .nmount of tine. Inspection of the data shown
in Figure é;Qﬁ%ggeeﬁpd Char the data woul d hest be Iit by a

hvo- conpar | e, ..nmg ,ie\wUUJJ AdSigaly tt% tttttiu THACH! \&L tt@ct,it%ta@r ARl
estimates reported I n F gure 42 were derived fromt

conlpartnent nodel using the |r!dust_v standurd pharnntoIC|nct|c
nodel i ng S(’{f,ﬁg@b&() WyaNonLin "' v.4.0 (Pharsight Corp., Mentain -
Vicar, (‘(u\ $5u/\u \At%m%u\&vmndun Ecg,u(tg U\L?\U CQJG G L(u(tumgc. Bt o@luu IS had a
S|ntlar O | ax alue between 23 and b . Indicating tlu due
aptanter do i¥Q6iikg) was sufficient to achi eve a 50- FoId nol ar
excess of mf’gf?s N5k ABYARE @ LuoR ceatac e QRE BN AR 0N &5 el d ambar
excess, abouwt 25 A4). Although they dil Ter by 10,000 !ncl ecul ar

~vei gl u; ARCti 57 (20 kDa PEG (SEC) Il NO 6.1) and ARC55S (30 kDa
PEG #SEQ | Beham Ng2)vdhad sim | ar exposure (A 1JC), fle(a) and ti,
(13) val uesi““IHfeORTFEST ) CAREVEPCCSEH I D NETBY-Shat“stgui fi ant | y

hi gher exposure (AUC) values; a prolonged tin (a) and a sligfrtly

l Onger t 1 2( \ [\Tqi’]-azl(ﬁglt rll_ (.Cfl)t} erU[JC Cn/\tCl(lelJ(rell(EU| e3 (‘(;(J(:C)O%S(L‘I-llh?\q\dd t(! 9(@8.!

ali quots ofgt" R 11 0 BT VRTINS Yo E =Tod Yo M (V) (o 1T A
pharlnacokinelics study were subsequently analyzed|i1\KH oto
determ ne thpoehReasy of primate C5 bl ockade. The zynpsan activation
assay was ramcas.aescrideduaboventacdeieimaesdii@uanumtcsdou primate
Cob-9 and C5a; geaeraded, respectively. The data were. plotted in
several diffsiamtnofey mats including C5b-9 concenh-+tion versus sanple
time (Fi gur&ssda)iicOsug ccanpeuteati rcwecaue iapraptier Coneent r at i on
(figure 4365 C5a concentration versus sanple tine (Figure 43c). and

C5a concentratijon versus aptanter concentration (Figure 43d).
(SIEQ 1D NO: 98)
GGGAGAGGAGAGAACGUUCUACCULIGHUUUGGCACAGCCAUAUAUACGCAGGGUCOAUCCCULUACGATUAGCAUCG AL
G

Example 3C: 40 kIDa Branched PEG Modification ui’/\l{ClS(i

003201  The oligonucleotide 57 NH,-
[CGICICGICMGMG fUICIUICMAMGMG ICGICIUMGMAMG UICUmMSmA mGiUTUUATCICE
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1003551 The 40 LDa PEC, aptanter ARC137- (SEQ [[D NO 5) inhibited
primate CS cl eavage (Cob-9 and Cs5a concenuntion) for the | ongest
period of time (Figures 43a.and Vol Wen the C549 and C5a dam were
pl otted versus aptaner concentration, it indicated dimthe
concentratkg “u”m“l . bl ocki ng- apf aner had to exceed 3@+ fi@ludmolar
excess; egardiess of ,the size. of the PLC ntolecules, in order for C5
cleavage to be conpletely -inhirbited (Figures 416 and 43d). 1003561 In
sunnarv, the data front the-cynonol.gus macaque Pl UPD study denonstrate
t hat (a) as anticipated, at least -a 30-told nolar excess of aptanter
(about 15 i M plasma apt ant er concenhal i on) was necessary to inhibit CS

cl eavage 6t vivo in_t . hmacaque ard es t he size of
1w PEG. ., ar oS Uy Gt URRT Ry ARFaNar e Hhr RO aabge 108" Vo
211116/t|#8Nh8hPGEINBQI&&1011152&5nmmyeﬂt ¢@XM@M@NﬂhﬂﬁthS speci es,

and (c) when ngLQl ﬂ&lu&w«/@(ﬁ](l £ Q8§ﬁ9< uﬁ'iF\ afhill I\% 7atd|\f\/quT\Y\ m|9h| | ﬁ)’(QL (50[ bi d
nol ar excess pl asma” aptai net 'evel's were wel | t hi

t he

appropri af ¢ é%'%\éypwahtg% NY PR HECHEN SasctE §2a1hﬂsp|\’r\r\g“fk‘d“‘a{lqdow
cal cul ati on o phakdRaekisaghitCre ﬁharh&rmt)(ﬁru& tonas BpkRd Sfidh 2 5-amino-
;IZ\:?%: I'Tg.(;oiklnn?tllé(Fr(S:L\],%nﬁDﬁuUl].lonl[lﬁ(]?d(l)&ll)) lh.\ &l (]\fan-C th lpﬁ% T%Cﬁ%‘so top\ﬂl tors ARCES58 and
adm ni sn' atldmumgvm@ybGﬁ'ﬂDG@E?q%&mbﬂyHQEWE@fﬁknﬁbahdwn1ue5|gn to

MigHiruele S Pore exe um( ronatog 1| ) 5 in
study | descpjiadi.aRemes Wﬁtankhﬁ £ @hd W4ﬂ9 oty Q%Q%l%ﬂé Ré L ¥int WO
conpounds wer.e eval uat ed ( (ARC .6 ( SE Al 87 (SEQ
f) NO 5); )mtﬂé“hﬂﬁﬁé?”HfﬁﬁPHhWém%&B |ncreased to four per group;
and e) the lnnﬁh Utl?n pm ¢ ll’]rpd”%ﬁl’fg nicy \\,\V% ouucdﬁitlf egt Irl‘%pmmq poVYI th a 144
hour sanple to ensure th e’ ter m nal (it ion was
based upon nﬁwéﬂddba”de%W@‘”T%é“*@ﬁ%ﬂ*awﬂﬁﬁthd‘wﬂbgimgfﬁﬁuwN@Se t wo
aptaners, bl a@d:csanpld Ngviandupl.asam) bmolpatslsqn.stlm&nm qGUQs was
identical in die met t@ﬁnﬁﬁescrlmed above in stud The deS|gn for

study 2 is stifffdari‘oey e ol “iﬁtﬁéS‘Si‘”’ﬁBl“ll%\"}w AGOELHEFELT on of
study 2, pl agmaessaddifgiot:gcnweres dnahyzad: dsnbdgs Gri-b@d Pipmiveptaudy | to

det ef ni ne thﬁn@%m @ElﬁQﬂQ§ﬂ¥m@ﬁnqpxﬂfma@fﬂﬂﬁhﬂkﬁ~9Fﬂ§ﬂﬁv@9uvar'OUS

ri mepoints ow ng i ntravenous ndm ni shal i un, he efficacy
0CC5 bl ockadéﬂm(“(”i(\igsl GFol el AstE ApehiiF &l 1%%*ﬁb'én&hra°ﬂ“dwlwvs“w&tted as
a function opfiitd seo(d&ktiguiehdh)oandy o e Rrierany) rdat(anbiopARE6ES, ( SEQ

I D NO. 62) an ) are. presented i lar forth
0 Fignes 30400 g e Bnps b Dl B i RLER SRSl MY o7l Sio
FD NO 5) perCS'I‘éRUé@l ﬂvth”m)awrkﬁ’@n*'b‘rmt Fie *Fmﬁg@s&l\f\ﬁéﬂ(éaoéﬁ NPj reis

I nspecti on ofnokh GUiR AR whiiidt gated ot Nadiodsherdal aowoulk ehole i heste ft by a
two-cannpartpnetit nodel. Thus. he pharniacokinetic
paraneterestimatesreported in Figure 46 were derived froth the two-
eongi armmel It nodel using WmNonLi nT"1 v.4.0 (Pharsigght Corp..

Mountain View, CA). [003601 Cbnnpn\ngpthq pliarnnacokinctic
parameters generated during Lila PIOPD s and study 2 above, the
data for ARC65S (SEQ ID NO 62‘)" e e s 'l‘“‘F&?“‘("é’EQ TD NO 5) were
siniilnr with the exception of the gl2(a) neasurenent for ARC 187.

Wi le not w ?\ampg 4A: Proof of Principle with ARCI86

[00322]  The average cancentration of complement componcnl €5 in human plasma is
approximately 300 nil. Upon exposure of isalated mouse hearts perfused with Krebs
Heinscleit bufler to 6% human plasma, the human complement cascade is activated, feading
1o cleavage of G35 inte C5a and C3b. Component C5b subsequently forms & complex with
complement components C6, C7, C8§ and C9 also known as the “imembrane atlack complex™
CMACT or C5h-9) which damages heart blood vessels and cardiac myocytes, thus leading

to myocardial dysfunction (increased end diaslolic pressure, arrhythmias) and asystole
Pl



to be bound by any theory, the discrepancy in the tl,v(a) neasurenments
for ARC187 between the two studies is |likely clue to the small sanple
size in the pilot study. 1003611 As denionsnaed in Figure 46, the Crax
values wore simlar for AltC658 (SEQ 1D NO 62) and ARCIS7 (SEQ ID
NO 5). In EQAYYEEE™ drug exposure (CAI 1C) was signifsoantiy
greater in animals healed with ARGL8? (SEQ I D NO 5). Also, ARC Shad
107 1vU 2i Il (i I'IlHHHHH PCl 71i 520" i/al15215 prolonged tv2(a) and
t,; ((4) values as'comicred a ARC65S (SEQ ID NO 62). These data, a
long with the data generated. dur.hiy My PIUPD study | indicate that
of the Cb5- 81 MY ctive a,
vivo C5 bl (t;((lr:\c’l%i(él M(ﬁ&m"rﬁ/@}ﬁ” 83% " 03)29%2)(1%% Pgsrllg%%bﬁgﬁg't]s of the
pl asma san{¥mekshasynfi @él‘fekﬂ“‘éll??'i gt ﬁec'eu jef (Pt aEeR PGS sty wer e
subsequent |\§é[5ﬁ%n bitleYdi@bhabward kdidd it Qis AL fishenlikenigl fiieaiy) d@rimgar i mat e
C5 bl ockade, . ]A§]Qet&refsuﬂ )zs;{nt osau activation assay was run to

det erni ne tHE ANBURE Fof S EHif e Ccsh-9  and CSn respectively. concr et ed.

The data wep@.pl off; ﬁqoaﬁlﬁ\ a@ﬁ&d%e@t%ﬁsl?[@ﬂwe%ﬂ'bi%@kn\/g hake: AIREAEER
concentration (Figure 47) Coba concentration versus

apt aner conc&ftt 4t ! ?'Efri“ﬁ’iwi“g1 Brghinieg humag Cospedi gl se My B ERE AR duri ng
Pl UPD st udypcﬂxdlscd 1he.b@1&nx¢qe057mx6|110a vafe pGEh lsckmlmeuklhngasam,yamieds[mheusr exceed '
a 30-fold

appr dxi r nat el nn;, ngc\?%?Bne {Te\\msgmcugrl‘(])golggee) Anes hc? BE&IS :112‘3:«\& e. in
order for pﬁrnwatﬂewl@@mmdewé@etTWHLbeuedmm b« ew ﬂrumml biitlede (@i gur es 41
and 12). 1%&&3&bwe.tl,ﬂ@p\emt@@gu@[s;seréat)@m n\ll hed ahblgs: afioufd gures 39 and
41 it is apparent t hat g V . bolus, ARC6SS. (SLQ |
DNQ 62) rafi “ﬁs“oéﬁlb\ylé”l‘%‘ ‘I”ﬁﬂc"f B‘P ”‘ggﬁ WiHIOPY e P WBEFs wher eas

AR. C187 r enmadansengbiov e Marahd fno mrappriox peset \\ (6 MisryinThused gi ven a
simildr () os@rohh i\ Aen §8a K ABLAIRLARELAL, RLOVLAES: El I cal

ef fi cacy % “approxi mate Yuvvlce as lona as the ; 0K aptaner: "ARCGSS
(SEQ I D NOPCGQ’)?" willg841d $% bty "C'W'é}?hﬂ"“U@"’hﬁ‘é‘é‘éfdé@‘ﬁtfst be
heated wi t heighe iﬁﬁﬁimcah@@mfd@sdndﬁ@l‘leﬁd’ubecﬂ%ﬁﬁﬁi&t@f aptian®@Ewl upl asma C5 in
g:: g\e“r OLS Ibl’lhba”ifst“i‘ ich (VHQ\I{%S II%JdQﬂlhl)I\J?ehq dem.\,clul bulf% g7 6“dfilinmn rqm 4 b(\:oci;ll?l!leF rerghs\gl sh
heart) swdiriése whHirchnsugedslded tehatmathbe W&h'blcndlnungs lm:pritwamln erls hod a

| ower *al A anIﬂ)/mInQBJ pgmsm\t & bR 1]¥@L§M§mehg%£ulpe5ﬂwé brebe @ﬁmgeﬁnLShOVm t hat
C5- bl ocki ng aptantrs can.safely be delivered as an |ntravenous bol us

at a cl.ose ‘8? “"tﬁﬁ‘ ¥ b‘“‘@@"’ﬁ‘]"ﬂ%b“"b\ﬂﬁi ‘c‘ﬁ')'édlj'éﬂ @d? fb““abéP‘o‘ik'i]ﬁWI ¥y a

50- Fol d nodnay veX sRS &6 of praplantifigws23CS concentration. Exanpl e . SG AND
905 in the cvnonol aus nmacaque. Col | owi ne.bolus 1 V ;Ildm nisl ~r_1ti on
1003651 Thel"®Rar utdesdynainicese ops chigoreSnil i il corg ARC 1908 ias

e\éaul ated ifestivavl kol gls vrmcaaqpe hé @l\f{lsot\lﬂﬂécgod Pt PNRROUS end

adm ni stratjon, Founu on.was in

st andard sa‘i isflic pypssiye Jsgﬁbﬁ)ilﬂ_' ”é?ﬁ‘d’h%i‘ ﬁ%b‘(g%' I?‘f{j" T‘kaﬁhlsg‘? PORYC B sreri | e-
[1l1tcred (0027 uajelinntrospy esvetappdad (b et frof bsiungahviaat Bicundet “lasepti c
condi tions. th%GP&Q'ﬁR'LLQH& A@'BPK:GM,% p(]lmm@l (Mﬁll;sQl qqg@g Hcﬂlsgu( §x§l|\\hﬂe

coni cal) or ng/ kg An intravenous bolus dm nistration. Blood
sanpl es wer(e/“ E}Eﬂ APRBY SFRegcy pard prErar "“Uéf”r‘il‘éﬂ‘“ PR EFTHE: access
ultimately culminating in asystole {the heart glops) within 3 minutes (Figure 24). When
nrelevant aptamer was added to the human plasma at 50-fold molar excess, increased EDP

and asystole were also observed (Figure 24).

[00325]  Wheu ARCI86 was added to the systenrat molar equivalence, there was also a
precipitous increase in EDP, culminating wasystole (Figare 25). tn all three groups of

hearts that experienced complement-mediated damage, incrensed EDP aind asystole, the
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| 08 WO 2006/ 088W PUPUS2006111052 15 pal. and bl ood sanples (0.5
nil..) were transferred into di potassiuni (Ke) EDTA tubes., placed on
wet ice, and centrifuged within 30 mnutes of collection at

approxi mately 4C. [003661 The.plasma sanples were analyzed in vitro
to determne the efficacy of ARC 1905 .in.primate C 5 bl ockade. The
zyni osan as88y"PtEfousl y described with respect to rARC:NB06:2i:N
Exanple 1C was used to determ ne the anmount  of pri mate C5a gener at ed.
The decrease in post-zynpsan C5a values at 0.5 and 2 hours after
dosing indicates that ARC 905 inhibits C5 cleavage in vivo in the
cynonol gus macaque in a simlar niannar as ARG 87 when dosed at

appr oxi mat e|h¥111 \hies\ v§|@ﬁ%d&lgr&9s tn& ruaLIl { IQQhe@mjL rtwh%\&ﬂﬁmn N, @\}\@h"ao WHs
adniinislratint asur.ed |n vitro using the zyniosan activation

assay. Exanpﬂ@”ﬁHN“@hH‘PHﬁ%ék H&F“é%“aﬂ‘”ph&?ﬁ?éb%ﬂy IR EYe 81t he C5
i nhi bi tor ARG&aZanmnh@Jhcmmnaﬂnwmayhsnaea@menﬂ@hk@mnhgmnowus |V

admi ni stratign and i .,\“ 1.on. 1003671 The pharmacokinetic (PK) and
phar macodynanm ¢ ‘?“ Hhed o ple's}1 S ARG E“@? (SEQ1 D NO 5) were al so

eval uated i WOGQYMoanngUﬁh PREAHUE fe BLHESc BR deAEdIQ YRNOWSd-0RdiAg Dol us
foll owed | mmedi at el éﬁ%mﬁblnltlatlon of an |ntg%venous i nf usi on.

Thi s study dés?ﬁﬁ‘ﬁ?”r PRUEG A 460V SR 1 TRE 108 A1 HY bol us
dose and inﬁM$Lmnmﬁane“m@memgamynmmhachrev$mmhemtamgbﬁwsmeadwv state
pl asma CO”C'%M rl@“llﬁ:ﬂ\%fmm UMO’V@J ‘F?n Nk G %\rl?L.E%qno%'(ﬂ JRE <A@ Macoki neoc
paraneters derived fromt us- onl y s i sted in Figure 50.
1003691 A t o¥hyedyf Ot‘ﬁf“éé“’é‘gf‘lfmﬁ‘i Bt lgéigssrmeaﬁueﬂél\we'r(b“%rﬁfnr\&@é%ed an I\'
bol us of AR@kJJIﬁVu,@,tnsln‘nmg/nla@m shobih pwed dcaRdi-ali@leyedyrat ek ni tial ion
of an | V |nf aj a e,of 0.0013 ng/l:gimn for a period of-1S
hts. Sanples”Hthhéﬁ‘“Bfm"“'mere collected fromO to 192 hours

post - Weahneﬁbwﬁﬁfr¢Q4£BmMﬁLLLLﬁm\HKQQﬁ§§SQn&9£“Rl@§Uﬁmd%Pﬁ then stored
frozen it - he concentration of ARCI87 in p)asna sanpl es was

det er mi ned USHHEBEE HOA OF Filfd PEETEAPHITE PSP I ABPIEF S te N L LRy

(descri bed idyeamalc@bh) et 1as-Golentalzdrd atoefid apenfion mancecdst gt 11 d
chr omat ogr ap, 1P AY e 27 NE, ; h8| ar., the
deternlnatloﬂ¥J§% ﬁéfa?g§ﬁ ¥m7 Jﬁ‘%3éﬁég%§§§§¥ d%s q“%‘mdfln trials
Ri o- Researchuiﬁhﬁﬂvhéaﬂdh@ﬁhada}m”Thémvhl|dat|on st udy conplled with

the United tes ood m ni tratlon ( FDA d Laboratory
P?aclice (GUB? Negéfﬁff Rg“%%ﬁgéﬁég%%““ THE 255 P Héb%o ﬁﬁghdh vas
val i dat ed mumhwwespaeurbmmuse¢ncmivnvyumbqMm@armtyﬂmhdkmmmﬂmmum of
quant il at i ond kk @ » GREEYS NN 36, KDERERARR AN RELE] SRy ARG, AGEUT aCY,

inter- assay preci si On accur ac st'ock sol ution st

i nj ection medNEMISMAGS: uvw TSP o Ter RO 0G5 @ D 6] 1188888
" CF/[1 S2Un6c/]ca\1ma.p|2du5ls) o8d @b!l(ln Ct Yeavie @@Zl&t)t\\hra\l\hc&hﬁbhﬂLhJL)ﬁHen]:@111(-11111'[ erm
(r:]gzcianfr Z‘: T Iofﬁﬁlml lP(_yv |,|lous @ lou;lslét\ I((Q]ﬂﬂx.'l(g'xtll? v ‘3%’% lnng]\ kIH%(bD 3- f)g Lé%bpe?)mggygag]vlc
1003701 [ he %E&§uwéﬂ Pha b -5 oIt AR B@sqiBcesaian et R eMEOéli t i ons

conf or med wehlinite®human plasma 5 cleavage and the praduction of C3a (Figure 28) and (C5b-9

(Figure 29) in a1 dose-dependent manner. In contrast, ARCIS6 had no effect on ¢cleavage of
human C3 into C3a and C3b (Figure 30) turther demanstrating the CS specificity of the

molecule.

[00329]  Onuce generated, complement C3b and C3b fragments are deposited focally on
tissues in the vicinily of the site of complement activation. Following completion of the
experiments, mouse hearts were fozen in OCT media (Sakura Finetek, Torrance, CA),
sectioned and then stained using standard immunohistochemistry for the presence of human

C3b (clone Hil, Chemicon, Temecula, CA), human C5b-9 (clone ak11, DAKO,
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the cal cul ated profile generated using only the IV bolus PK paraneters
(see Fignt:e 51). The target plasnd concentration of i tdM was
established in <t mn post-dose and maintained for the entire
duration of infusion. Alter cessation of the infusinn, the aptanler
Showed a werm/matsscl earance ha | P-1 i fe. | |I,> fdr)sumbosGs((1 hr.
100371.1 The. pluunaeodynam c activity ol"ARCI 87 (SEQID NO 5) in

t he eynontol gus nacaque was eval uated ex-vivo by using plasma sanpl es
collected during PK study hr the zvnpsan activation assay previously
described with the nodification that cynunnl gous- sanple plasm was
diluted 10-1hld into 10% hunman pl asma and then treated with 5 ng nL
zvnosan. (: SBratrinfad puntiragorelkbedtee Ly weis. dppeararice Bisishé CSa

cl eavage pro@ugly «WassendBAsHNLed by LL[ SA .specific to human CSa (C5a
BLI SA kit. BDBi osci ences, San Diego, CA). The concentration of active
ARC 187 in embhusanpkenma3nmhsnAQMaﬂimhmagqbwwreﬁﬁﬁﬁnws@nuMmmhxa
standard cur, V. 1S NG SR ( par ed

i th known ARG EY AL R RSyl B S B Pl e e "t
ARCl 87 nai nt”mlwémfi*v@métﬁt“i“hb&%‘l'@ﬁ@ﬁtbu&étarw PR B RSN P2t e dur ati on
of and fol | owengh d BEdSdc@Rbed@ta hrev@dspubsdshanihalstey ueensisst@nt Wi th

or 1| Urnan_ CB5I it BRI EHT SL0057D B AL R " doBT b FEULT PRt s or
preventi on, ?amﬁﬂl@%éilbmam@mmWﬂ@ahﬁémkmm@wt¢aMpK5na$wbn$Mm@¢ahéd to C2

13G surgery u?nrb%e(h&%% Qﬂmhﬂﬁjimk t?%Mu%% %%Hmﬁﬂugﬂﬁpoil#oﬁ §ltlvum mQABG
patients will he adhninistered a single I ntravenous ds dose of the

an(i-C5 apréWéFmLﬁ@@&ﬁowthHWPF%WPH@“@H?ﬁéFW““ﬁBﬁW&ﬂ%ﬁdBV”@éﬁ&|nuous
i nfusion to s @stadi.shinang sehtakdhridons G Leagd)-Bliatdr pleas malpldmu
concentration of 48 hours post CA13G sur ger The

bol us ‘dose aﬁ&bfﬁﬁﬁ§W6Hm?éﬁé“'§FPh%T@%“ﬁW STHRSBY U |‘&:“JI“cEUIatlons
using the phafoacokirietienapar &ietoehs dentvadifiromhbhelepngwi ousl y
descri bed |V bql @ssmqrahyu.ﬂn%mm%..pr.H%Vbnn]tM,%' on studies in evnonol gus
macaques. The esti mat ed 1us close of ARC 187 is | m /kg, and the
associ at ed Hﬁhﬂ@¢@ﬁbﬂ&h@otﬂ{@h&lk$8mag/kg(nln For this bolus plus 43
hr infusion reginmen, the anticipated total drug requirenent is 0.4 g
for ARC 187,1044k8r e vaggrialpef retwd wedgh ihgnmdch eothde tweings denalbyd (see
col umy- 7 in it BenhRRLELRE Fiie QWeBmRB) desiGPdnt 2 aRTyreslRE BR eeos[h@\m in
Figure,53 refers to the weight of t he PEG group conj ugated t

oI|gonUcIeotlﬂ@”bﬁfFFﬁﬁ“%V‘%ﬁbming”ﬁH’ﬁHH“WhPé@“T%T@P%”?&“ %e
nol ecul ar Waaghtd sofiictibeholl Bosv¥) MON6A Qﬁ&BMCORpIGﬂ@n’I bl82ndcok) agb2i S
ol i gonucl eOthq nm?cq 1!091%12,9;11146%%% pl%ém%(g]%%%y ) m lgmu \§ﬁ)ﬂ;?l II’I R,“\?!,J apta

mess herein t conprlse

oI|gonncleovwdémgéqWéW@@T A@éﬁﬂﬁﬁ“@‘W@ﬂéh@ﬁﬁdmﬂh%’W%ﬁbééUMé?“velght of
40 kDA PEG qmyma&mmmv Aﬁﬁlﬁ@x f B 2B NG rcft): 111Vi!uﬁl|@m]nﬁsqufeeaCt| ve
chem st y as describ e 1 ,ﬁag e 3C above co#g refers.to. ARC 1
STs a phasé”ﬂ%?“ew°?ec [5 S S e e pPrikispce ﬂ”P““ﬁﬁH“@éPﬁWﬁ si x
refers to AR@ssuALEBIY vhgglhageot adyalbik ofebir@ abchatibanvatiGenpanta@einehmdel .

EXAVPLE 6 the presence of an elevated EDP and asystole).

100332]  During experiments with human plasma, the optimal dose of ARG33 (SEQ 1D
N 62) was deiermined 10 be molar equivalence (300 nM) whercas during experiments
with non-human primate plasma, a 30-fold molir excess (25 pM) was necessary 10 prolect

the heart from CSb-mediated dumage (see Figure 32),

[00333]  These data are consistent with (he dilference in the affinity of the anii-C5
aptamer [or human v. non-human primate CS mdicated by ihe in vitro data. While not

wishing to be bound by any ihcory, during our subsequent cynomolgus macaque PK/PD
.99 ' 4



Anti-C5 Aptanmers and Ffeparin/1' rntamnc Interaction [003731 One
anticipated application of the anti-CS aplaner is as a prophylactic
for the prevention or mitigation of infammuatory side effects
associated with coronary orrery bypass ~graft (CAI3C ) surges'. High
cotcentrntions of the anticoagulant heparin (3 - .5 ypitsh@ihapy t - 2
V1) arc typi%al""td ninistered during CABG to prevent thrombosis and
nmntain potency wthin conponents of the bypass punp; reversal of
heparin's effect alter the procedure, and restoration of norma
henDstasis, is achieved by die adm nistration of' simlarly high
concenn' ati ons of prottnirne_(f 5 pM. Gven the potential dangers' to
patients of any interlerence i'n Che eficotivei ess of these drugs, it
was necessar§ilolesaBrbRET IR It HOTARLY deos et e S99 Mgy St ORI t er
- the act|V|tlﬁ&n@Lveh&hen\dnmgnandwﬁaymdmmeENIGH@@I@ytmmh@m@ﬁmaifects

N
on henost ”si l?n. notmn th(u:((aw ’Idl m 1gpdq )(Fl%qte(, Evt lWowu nf[mﬂ Lnn l{u% a1y t lon roennem
1003741 heparln I's olysaccharide wt ‘negative

charge and 310(53@1441”(0%9:'1\@9 ua @5 sulBRS ﬁwiiQIie @mmsmsmml{%pmuL ﬁr@@: dehat
e.eens an inhibiloiy eases_int

coagul ati on €H4dadE ﬂ?”%?ﬁﬁﬁfFhg“ﬁﬁﬁé?ﬁéwd%ﬁgNﬁﬂgh”aﬂP“fHPdﬁ%?n
Pr ot am ne, anhhghhyupmsmﬁnV®hymwhamgedmmmhmwenhudenhusma@hahm@ublock

heparin acti Y}I{&% }/ ]%) B N \(p%%rh 1(}/La\%b§§ lﬁ%tlﬁn) Zﬁgmol &sqwl;a@a Em 19&1112: '@at is at

| east partlammy ectrostatic I n nat Th tional core of ARC
187 (SEQ ID mﬁﬁbmHPW§+ﬁ@¢aWﬁh@L%§‘ﬁW@WWyW@ﬁWb%Wblwﬂmﬁﬁéw“|t is
concei vabl e (ﬁdhﬂtu (AR@ L%?i -00ud) dmﬂ@nr@u;pﬁﬂnhﬁ ﬁa}/ﬂlo)dﬁla blu@ldmg@\ttﬁelﬂaﬂué n hi ndi ng
sites or prolanl activities of

ol scules, THERFORT g ot ity edebofeant et dfemprigs
heparin-Iikemuamt1c®agmhanvu®n0memmh€§ dﬂnARGh81§mmhbmcﬂ¢mmm$mmf

ARCI S7 on  hgpatsihENRGHH QP rbhgqaf f ects of ARCL87 on

| i epariiu-neutralization by prolamne, and the effects of prol mine
on the conplenent inhibiting properties.of ARE 187. 111 W)
2111161n%BSSS PC nas2uurtun9215 L.xanple 6A In vitro cffecls of ARC
S 7 oil coaeul.tlion 1003751 he inhgkALLaffects at ARCl S7 (SEIJ I D
NO 5) on ~hasne cua uIt|b|I|I wer e |nvest|gated using Su.utr'~ard
clinical restx of’"Ph¥ RT?WﬁSWU‘ﬁﬁd“I%%PIﬁ§ é’aﬂhﬁmﬁfm€Wé""‘

coagul ation cascade, the hro(liromhin One (PT) and activated parti al
thronboplaslin time (aPTT), respectively. As shown in Fi ure 5a.

tiu, alion of V&P at'eérsmolt AudthF heie biidcrice et rdfs oo i in ux ss
df prejecuxl md&&ﬁﬁ\»(lupoﬂltu()uhZ&m&lMl}lk)pon@Sblhl&ﬁlphﬁluJ-l&p@chang(ﬂwlnl tlﬁ the PT,
and only to s %ﬁ% vqgmgnmln the aPT"f 10113761 To assess the in
virio effectgméﬁﬁ 7“ “heparin and proauni ne functions, blood
front 3 indiywi,dyaks. Mag.G <t%rl1'ﬂ|ﬁfh@Cgimﬁthmf\tRsllw ih_prifMRPRAR i m@l@ses
associated wth heparin Tevels tsod in CABG surgery'The coagulablllty
of these sanphBs| wase asesgiact oligsiutigptitidieccactiovat gtnelsot [ inme (ACT), a
whol ebl ood coaokald0B:¢ RS LoD L Y, ISRA LR TPALLOL AASRAEfes
activity durlng surgery: hese concentratio ﬁs b

absence of Bt#érbsa dWWkW@§“UWHé¢A@T“Mﬁ§*%ﬂ@ﬁi Wﬁaﬁb$yméPWPﬁwgéd from
a basel i ne vadoua@uiof. westiBOwas performed using 3° end-radiolabeled (2P) aptamer incubated at

37° C in 93% pooled plasma (citrated) over the course of 50 his. At selected time points,

aliquots of aptamer-containing plasma were withdrawn, immediately flash frozen in liquid
nitrogen, and stoved at -807 C. Detection and analysis of the aptamer and its metbolites in
plasma was accomplished using liguid-higquid (phenol-chloroform) extraction followed by

gel elecirophoresis (on a 10% denaturing polyacrylamide sequencing gel) and high-

resolution autaradiography.
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seconds to -500 seconds in the presence of? IJ%rL heparin or --$00
seconds in the presence of 5 UinL Heparin. Addition of 10 pMrVRC 1
97 to these sanples had little effect on clot tine, dentonstrat:ing
t hat ARCLl7 8%73 not interfere with the anticoagul ant activity of
hepari n. PUPHE heparin anticoagul ant effect seabsutuadidhnk
ueuhnlizerl by titraricn with prot:unine up to 6-S p.Ad (d MII,
heparin) m 2 u @ Uhnt heparin). ACf values in the presence of
heparin and neutralizing concentrations of prolanm ne were essentially
i ndi stingui shabl e front baseline. Since the nucleic acid core of ARC f
57 (12 kDa | ul a pr. rn n S kUay out
i ght expelqols%ﬁatlé‘qbc'ﬁ?rﬁ}foﬁ\r’1l g'ﬁ%“éplﬁ[\l\?%{?‘ i”dlﬁ‘sp”ch”'AIE?@] “ngth d%li'ig i'8d to

pr ol am ne; aWoulcd ohiecuguiof ot arbbthtaoand gyitomsielseisedang plysev elhe fegtadgion

neutul i zi ngmﬁfetun Mot YecRE aRE: 9-! @B 4R mmmwe.nm AR eNCMhakl gn of

prolam ne wt appr oxi matp y equi'val ent concentrations of ARC 187 had
little effé@’fo‘d‘l’f“*t"hle %@? "Bl ood sanpl es contai ni ng neut ralizing

concenh' ations_ of agg ? ﬁ Ln the
presence OL\lm)lc DB nn acQRinel qw'l %Q}%@ﬁ m(sqll:{Cﬂgrn M oﬁoxﬁ% S7 has

only a sli QHMMM@EM on the procoagul ant actl VI ty of
prolam ne. These results are sunnnarizer mitie C(i:

vivo ef fect@ 81 ARCIST IR uBEogte patle 8?1*“:1&?6@%% ”?ﬁé? PHt At ons
bet ween t heSHUINNG: oM 0ff AREFANSHD @ND: Py, atdantsinge dlt:lt‘ekqu d«@mgdmclr ent

adm nl St rat lll C (M i C 1 p A 1Nna 1 (W II'I
el " SR AR B s B q‘?‘e pSgak s SR P T 1551
hepari n anddripgdcareesdbyetsiced Sleﬁdéml«@bﬁl‘éiéw"hé‘l"byé‘é fangiorEnt i no

were. invesfingated: hRciod &t18MPnNgoMRRLRERS inbHRILRILHE REQAk- icred
suhcl i ni cal /supercl i nical #)I asma concentrati ons of ARC]l S7 woul d

interfere WK HHEH PEVEF S 1B HEFAET HERAEIE8a Ul B9 "6 by prom mi ne.
The resul t@mioktdien studyhaneugyumman inzednduabdhisglirnie BbeinBri @kd of, the
basctine ACT val ues, il 10, 4M i e Onfol.d ol ar
excess of Pie 2F|lénL| c\z{a\ﬁ glts)'sgc ffﬁgkﬁdfcéé(]% “(HII‘ M’hqe grb}lhdqc\l Oses test ed.
Simlarly, ftkperreseset «obecdite Feberyl Athronye Oﬁéﬁ)@rli“n‘ hwalgdyisag 'Pect ed by
10 uN& ARCol@idod il mumﬂ anla&em@emuem@}m&bn ltuhﬁlﬂrﬂam,' ln\amlafjf,,plmxaCI ous
:,:le\cl)zsslélj'lo%\uh\évlalg{us T mqlexg aegshflg 2 D(I:A L, ?cdl ]O%’/’ %)‘t“n HVLISéOﬂ dn( Plac egf fect ed
by 10-fol dombalrruiewm& mepldslhe cI | n| eaI dose (i.e.. 10 uM of ARC S7.
Thus, the use of ARC]S7 for conipl enentinhibitj on in a clinical setting

(e.g., CAM¥E" sh’dtil“d VB [ O6 £ B PN e DR P At s e SHO P REPAFI n and
protoniine nam.mtsylplhc]a,ln.ﬁh;co;s@& 1) \\rqu.amallue; uGQ'mLEJl Deet wef mhepari n and

8][ ﬁleg‘g} Inﬁ gwﬁn )Aés \\’CIIL, smu,d aingd 11”?!1@%11& OF mdl\ °|1 1\1'1”9\ 'Sig Olll?dﬁ’]glzgl%ﬂilglp i};&;gt?s

(SEQ 1D NOARS)waewemmmeana H*O@Pscmov@ﬁsﬂy wfmlieulbmdd dwamﬁr‘@sn

activated w Elmm @Mﬁ@@ s l)aﬁulg@&]@fdugﬂg gblﬂneEéﬁﬂfml Blable ﬂn])‘—lﬁ&,nlpl[rél@(! to
zyni osan act.| trated i nt Sa ui nnt ed

bl ood treat'® 8\{6‘%@%%% ]"%8‘1‘1& :TF i“gﬁg‘“ P'I"?“Hd‘g‘"t”lse%{?t ? ﬁi”“"i’fé‘ﬁér in or
pr ol am ne) jpe@y) (Amig) arfoomhep@riure; prd)cidd [llenpmtaluam mehtedyerdreld iyl heparin +
6 pMi flugrescence plate reader (Specnu\’l?\' Gemini XS, Molccuhr Devices, Sunnyvale, CA),
The NMuorescence signal from éach well was prapor(ional to the concentration of aptamer in
the well, and sumple concenirations were calculated by inlerpolation of fluorescence values
[rom a fluorescence-concentration stundard _c_ur\;c (mean values’ from duplicate or triplicate
curves). Mean plasma conceﬁh‘atious \vc'r:'c Ubtdincd al'-ewch' fime poinl from the three
animals in each group. Plasma conwnlmuon vcxsm lnm, data wis subjecled o

noncompartmental analysis (NC/\) u:mg the mdublly smnddld pharmacokinetic modeling
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prol am ne. Fol | ow ng activation wth zyrmsan C S activation was
qunnnfied by ELISA nicasu anent: of sC5b-9 in plasma (C5b-9 EI-1SA W
Quidd, San r hay, CA). For each condl tion; the results, expressed as
percent inhibition of C5 activation versus ARC | 67 concentrati on,
wer e i ndi snl ”ﬂ.w@ﬂabl ewihin error (see Figure 57). k- &dhosases

conpl ete hi Bition was achi eved with 62 tMl ARC I T Thus, heparin and
prorarnine; separately.or conbined at concentrations relevant to
their use in CAd3G surgery, do not appear to affect the

anti-conpl enent activity of ARC 187. )00380] The invention having now
been described by way of written description and exanple, those
ofskill in the art will recognize that the invention can be practiced
in a varietygfe ¥ipbabinient $Uatdet hap- Yhetdesey-ipri e dridexanpl es
above al e fogupug Q@ﬁleﬁwllﬂxﬁmb prlukitisdp-abdoQne i@ Relaiadss: lnhaRintuat jlaana of t he

Iﬁlelr g‘g‘eﬂgl gla('%mumaft DA gt"l V1.en,'$g/nsuu l'htcom,rx.nlmllul1 ﬂl‘lLItLIL]di/\%gnp,'l’mllﬂ|ﬂigl @]c lm al t

t her eof , \Nhell‘?’@I“nll ttlhempﬁe@yhnat\ewlleﬂtawemllocemrd>’§e§ ‘a nucl eot i de sequence
according to Squ D NO 4 and a 40 kDa pol yet hyl ene gl ycol noiety. 2.
The conposi t {"®H0f MEPLiHi" conGRET S 1! Sfﬁ'é‘“cpﬁbl ‘)7étsh‘9‘l”é‘hb‘5=l{j? 3//7C8F' piety is
conj ugat ed vplacain 1hgurnl<3er TheQotich@rabin veld tef: clitjneqsnugdceotol de sequence of

SEQ 1D NG 4. nonTonnaanen cIFP1 |\S‘:IIJ'(}\86}LISIH°Q\|'H Dn] |4 Tel \\_,r\!{:'?rlﬁs anaF'M? léIIQBthL

pol yet hyl ene e conp tion of claim
1, wherein th'é'bi)le@yllﬂat edl"apf’arrer has the sequence of SEQ ID NO 5, 67
or 65. 5. onposition of claim4, furt

phar nmaceut i CQI’}“' adé &prunre e d 'r‘? P - "‘&l‘ﬂ}@n?”) O ’Ah‘blgb‘ﬂ"éfsed
aptanmer or ah $ia|1¢=mtl|ﬂer7@®1fh\, apCOBPA REH: »m@ia) InoNgd: eot ti1dmum1qulem®ena<d:cor di ng
to SEQID N4 Mﬂngum}% 1B VELLLNG. g Xeol IPhEkk LRl cuge
treating a ement rotein, a an di ated di sorder.
7. A pegyl at edﬂ"wﬁ HRBRIGRT ARSI (SHHENEE) o gFIVPF Pl{cn e el ieBEi de
sequence accefidhai@lat Pace SEQuki JI\QcAmandm& A0k Danopot.yet pbene, gt ycol

Im;; 3':, z, f :‘)repg?be“lllllé IQF lJEl's’ SHCE' wl!"'gcblt,(rrylldlcr'ﬂr(ﬂlg sk !)rl]lf) QJIE)CE):J)POPMqu sg_nﬁiumbAlBéChem ¢
surgery, nyobtanrd: al lumﬂpfulw'w@l lativenegy qtlfd)lﬂtatadrﬂoelcz)nf«Hﬂrzngpr:ropxtcaetoyl}dmt ain
nmyocardi al i pf WeYed@hat LRG to restenosis, conplenment protein nediated
conplications relating to CABG surgery, corrpl enent protein nediated
conplicati onsume| atmungui\mpe(rumumaﬂeemsn ©aMGRAAd Yiniakt emvemm@m
paroxysor nal Slm 1qta l'lnm)ﬁ])alhon I 1\%”9(9\ nQIlg )bl?‘ém@t Hltlb ulg llq{(]\%pm?to 30 mgﬂl egé Ill on,
hyper acut e trans T ection, d cem a,
shock, al | er ggyot: ‘atstmwﬁ“mr“h-‘efifnm of tﬁ“ 'éérﬂtqwr1|"WélMmzhdt"idmkewe‘dkev Bsi s,

psoriasis, myasternia S, Syst et osus,
gl orrer ul onephii'tits = éﬁg —‘:’é%%nl c

transpl ant rﬂmgmmm@@ A pegyl ated aptamer having the sequence

of SEQID NO 5, 65, or 67, or a salt thereof,
[00343] o assess the pharmacokinetic profile of thc ARCIS6 (SEQ ID NO: 4)

aligonucleotide backbone conjugated (o a different 40 kDa branched PEG than that of
ARCIS7 (S8EQ 1D N:3), a pharmacakinetic study was conducted in female CD-1 mice
{obtained from Charles River Labs, Wilimington, MA). Aplamers were formulated for
injection at 2.5 mg/mi. (oligo weight) in standard saline and sierile-filtered (0.2 um) into a
pre-sterilized dosing vial under aseptic eonditions. 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
congisled of 3 animals per group, rom which terminal blecds were taken pre-dose (i.c., the
non-dosed contrel group) and at specified time points over the course of 72 howrs, The

study design is outlined in Figure 38A.



for use in treating a C5 conplenent protein, C5a and/or C5b-9-nedi ated
di sorder 9. A pegyl ated aptaner having the sequence of SEQ ID NO 5 or
67, or a salt thereof, for wuse in treating a C5 conplenent protein,
C5a and/or C5b-9-nedi ated disorder. 10. A pegylated aptaner having the
sequence ofWGEQ/ISBNOG 5 or 67, or a salt thereof, fQfy,,dsuks
treating: nmyocardial infarction, stroke, ischemic injury, reperfusion
injury, myocardial injury relating to CABG surgery, myocardial injury
relating to ball oon angioplasty, myocardial injury relating to

rest enosi s conpl enment protein nediated conplications relating to CABG
surgery, n(‘]DI enent protein nedj ated conplications rel at(&:l 9 to

per cut aneodg BYr o'ﬁ8?‘5’*“‘“i’lﬁ”t‘éfe\/’éfﬁt“%[ﬁ terpy 'éﬁ(‘ﬁ'éb'ﬁ‘ﬁ?l“‘ﬁd’dfwlﬁ‘ fhrcetly

henogl obi nus EBTA-agut @bt ansplyantrsiogjiecildceny iypepacuties otitanspl ant

el oot on, IRLOLGNSIho AR AERIGETAn SHOE koo B Bl 881 TR,
rheunat oi d art I [Fe™ 321 erosi s asi's, nyasternia
gravis, sys‘%ﬁ"ﬂ)@ ”4‘ up(u'sme‘ﬁ Vﬂ%é‘hﬁ%‘@@ug “Cq"g‘ito‘h%f%ﬂ‘@jhée’bh}“i PR eitbacut e
transpl ant ge@jd@CHo-TuntiOhe mhmmag/s&,r/\ammlcaplt.snmemgaslnomu,m: ,mA
conposition conpris eutic-all tive

erapeutica / ]
pegyl at ed 218 "ﬁ‘ét"c“o'ﬁ&glwﬁgﬂs‘? ng‘f’?“ﬂ‘cot‘ UPE ééi’mf‘%lf‘dﬂ“ ”Bgl %’de'é'?)”%{ sal t
t her eof : O fHs@ TqNALWO ABE welptoamding 8 conRerdeDa 2 WiPEG- 0w 20t kD& iaTPEG- 0

}Nhel‘ ebf EGF (u@d&@cﬁu?@rfe%gx&(&@@gn’“ @@%ﬂ% I ro'Gebhl(:&gSEOQU. Alltnﬁ%lcblénbl(ﬂ)ﬁum

Al C Cf UnsF G437 mInSRpauDeRey aye: PRierefan ot Rhepsppiades pee frglbrio
nucl eot i deSﬂuoaﬁdncEYﬁa1artdddYﬁpcchﬁ4'r\@&hhﬂb[S|1\@<§)$ci1ﬂ1€l$ev&€ld%una§vhh ather
nucl eoti des_ ar.e th m di ne.

The msccncc cH gg I%om eic} \VbC\)‘\i HE plO]WP‘I??IHPlO the Ci)(ll(,t,n?lldll(lll OP:!lernlf{l i i nker .

12. The conposition o erei
115 13.. Thehowipos |mtnnmomem@hfa}ﬁ Fexd falcuinted byeiniar ptﬂh@nazf fypkesqeingg képeq

COFTpI’ i ses 2ﬁotnp1 liércﬁ@n%’é—%&ﬂuhlyﬁm %Indgﬁl%{‘?l@m v-llﬁes li[)h)QJuF}lanlelh;tleQ of
claim1l, wherein the pegyl ated aptaner has the structure set forth

bel ow: 0 ~ cuives) Fj\d ?@IQE%C('WEGP@GJG@ olH‘nned Bt cﬁch\‘_)mmﬁ\lﬁtnélh%]} Ih%lhleb 20 kDa
NMPEG 0 wherwinAptiaset vroupf ICninek GCRCGH Crd@u3ime data was subjuecied 1o

fUf Cf Uf QTAI’ ngn}qédﬂﬁi(]ﬁ ﬁ’pﬁq\ ”ﬁ@ﬂg&”m Ik r}rjahcﬁg\tacgl\ apgng ng(A\SEQ

| D NO 4), erel hucl eot
2' - O\Ve nuclséb‘t’i G Ngplen ™ v.4.0 (Pharsight Corp.; Mountain View, CA). Estimates werc

. obtained for the following primary pharmacokinetic parameters: maximum plasma
concentration, Chy,; avea under the concentration-time curve, AUC; termimal hall-hie, {4;
terminal clearance, Cl; and volume of distribution at steady state, V. Mean plasma

concentrabion versus time dara ace plotted in Figure 388,

[00345]  The concenwation versus time data was subjecied 1o noncowmparimental analysis
(NCA} using WinNonLin™ v.4.0. This analysis yielded the values presenied in Figure 38C.
As antcipated, the 40 kDa PEGs from both vendors showed pharmacokinetic equivalence

in mice.

[00346)  The same plasma samples for ARCLEST and 1905 used for the oligreen analysis
described directly above were analyzed using a validaled high performance liguid
clmomategraphy (HPLC) assay with UV delection

[00347)  Mean plasma concentration values for ARC187 and ARCI1905 were caleulated
using Microsolt Excel 2003, When plasma concenﬂ‘alion values were below the LLOQ of
the bioanalytical ssay at pre-dose (lime O) a zero value wos assigned. Values below the

[L.OQ [rom samples taken post “dose w vere omitted Ilom mean plasma concentration
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all other nucleotides are 2'-0OH and 3T indicates an inverted deoxy

thym di ne. 15. The conposi.tion of claim14, further conprising a

pharmaceutical |y acceptable.carrier - or diluent. 16. A pegylated

apt aner having the structure set forth below 0.0. 0 20 kDa

nP_G O0-0_0 H -p~-0-5" Aptanmer 3' 20 kDa nPEG O where, Apf,ahkiy <

f Cni & CFCA™ B ' Of UF CAnGiGFCG | CNnGmAnG UFCfUnEmArrG‘UfUIU

AFCf CFUTGFCnG- 3T (SEQ I D NO.4), wherein FC and fU = 2'-fluoro

nucl eoti des, and nG and mA = 2'-OWe nucl eotides and all other

nucl eotides are 2'-OH and 3T indicates an inverted deoxy thym dine for

use in treati ng a C5 conpl enent protein, Coa and/or C5b-9-nedi ated

di sorder. 17. pegyl at ed aptamer: having the structure set forth

bel ow OO nNubﬂonszl CIRBQMWPE'G-“IGSU‘ voluH\\'u “t}dg‘ ”Mfd Pcngmlll?o kDa
=G 0 wher enApt @R AV N drlin, version 3.1 (Pharsight Corporation, Mountainview, CA). The

B 1 AR g om0 A L.

nucl eoti des, “ﬁ’ﬂ@ldﬁh;“*anﬂ“ Ff uktigns, JG\/@'“ndwéw?'@re%w Bl ol asgp fgeert

nucl eoti des ac gmao%%qﬁendm?eTmmn@In&)a&.&muacns ronmer};mchcd&axlymt hyeri di ne for
use in treating yrr:yocarg(tla&awl nfarction, stroke,

reper f usi on f"ﬁj‘ ity gy éﬁ“‘lc"ﬁ]cﬂwaﬂel%{’ﬂ ‘hb ngB‘(guéur Hf*y,
nmyocardi al i ajndfidyior elatizng citmmbahdnmmnm@ngl wopha;smnymmny@calndj aI injury
relating to @Eet FNRS Lo ﬁ#%’m?m%mi‘xﬂ uqﬂfu& &LHAQE% i %q'\,aqgma o} & Ré‘!P”S
relating to G surgery, conplement protern medi at e conp i'cati ons
relating to perwitianeplscesrorarey eivddr degntipoh nparoxiseoral noct ur nal
henogl obi nur @ AGHhH &t LaRsRAR. £8kgCtion, hyperacute transplant
rejection, infectious disease, septicem a, shock, allergy, asthma,

r heumat oi d ayoo ki ticseral mmitPlehﬁi]i\&@Ltﬁll"Q@HI&mh{g)&ﬁhhlwﬂx&lﬁlemn@éast er BI a
gravis, syst Jo th Ul onephr i Subacute
tr anspl ant r é””é“gl{"! gdgow‘ SI'UY‘H Ei]r‘lll clgflggjri'gd ﬁkg[@’r e} eg?:l ”?(’)On“ﬁ)fg EEE of t he
conposi tion OT\ublﬂawnwtmbqvﬂoftnh:en Gantfact ncb'\leﬁomavrunedw@amem for treating

a G conpl efRffeaRE RLAIN,,, SRALRNILOL £PPrOrobBAil fl8dA Bl BOTAGhas P Use
of the corrp03|t| on of claiml in the manufacture of a nedicament for

treating: npolHrdival FAPAFEr TN ST BREC TS eHEM L *Phftury, r eperf usi on
I npury, WOC%}’P@ DI nnlssltlul: Xpi(ik 11%]:\' Pﬂ gpmhlg:ﬁl EIG\I%rge\ 39T 19%9[%/ il i njury

relating to

the mouse Io|lm\f1m_ Liravenous l)nlus achminisiradion

[00349]  Female CD-1 mice were obtained from Charles River Labs (Wilmington, MA).
Formulation af ARCO57 (SEQ 113 NE: 61), ARCO58 (SEQ 11D NO: 62) and ARCIST (51:Q
D NO: 8) for injection was in saline at 5 mg/ml. Dosing formulations were sterile-fliered
(0.2 wm) into pre-stenlized dosing vials under aseplic conditons and animals were given an
intravenous holus via the tail vein ata dose of 25 mg/kg. The study consisted ol groups ol 3
animals for cach of four lime-points, 1=prc-dose, 3, 6, 12 hrs. Following exsanguination, the
vasculature ol cach animal wis fAushed extensively (V~30 mL) with saline Lo remove any
bleod left in the vasculawre. Tissues Chearl, hver, kidney) were harvesled, weighed, then

homogenized at 50% w/v in standard saline, and stored at -80° C until the time of analysis.

[00330]  Analysis of tssue for ARC657 (SEQ ID NO: 61), ARCE38 (SEQ 1D NO: 62),
and ARCIS7 (SEQ 1D NO: 5) was accomplished using a hybvidization-based ELISA-type
assay. In this assay, a biotinylated captuce probe was pre-immobilized in the wells ol 2 96-
well microplaie at & binding solution concentration of 125 nM for 3 lus. The plate wells
were washed 5 times with EX PBS. The plales were then blocked with 150 wAvell of a 1X
SuperBlock in TBS (Pierce Chemical, Rockford. 1) Plates were washed again, covered,
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restenosis, conplenent protein nediated conplications relating to CABG
surgery, conplement protein nediat éd conplications relating to

per cut aneous coronary intervention, paroxysomal nocturnal

henogl obi nuria, acute transpl ant rej ection, hyperacute transpl ant

rej ection,wo nf@atisous di sease, septicem a, shock, mEfEpgysast hma,
rheumatoid arthritis, nultiple sclerosis, psoriasis, nmnyasternia
gravis, system c |upus erythenmatosus, glonerul onephritis, subacute
transplant rejection, or chronic transplant rejection. 20. Use of the
conposition of claim4 in the manufacture of a nedi canent for treating
a C5 conplenent protein, Cs5a and/or C5b-9-nedi ated disorder. 21. Use
of the conpaesi stdumrawfc tmliaismnét,q'mnuotthes mamflﬁ@t&preec Bfiecadd maGLCAMENt for
treating ocar / stro i schem c i r re er f usi on
injury, nyo%}’ﬂ‘i”agl“ i M 'a eh%r(gt5 f"cgﬁa“)tsé‘“p@&% VR GErYy 70&@6%& o gl injury
relating to ekl ﬂ)@f’mlam@ﬁd@pﬁl‘aﬂoygcnm’yl(DCS&IﬁtdlrlBhncl Rjur ypeb eftplasgydsee |17
restenosis, conml FERAL. B e umﬂﬁ&tttat %tthecs%ppt,,mammﬁx rghfd s ng to CABG
surgery, conp\enen protel n nmedi at ed i'cations relat ting t

per cut aneou$>'aeowarramylntnaatnetwémd|b¢§>nn wpareamys@whtlmcﬂhﬂ)@t araay 2.5 s,

henpgl obi numpi,as \\@Qukf?\\rlbﬁ@ms‘ml i%ﬂitrnl’:cﬁxlnﬁtclhb Pvel RY PRIAGHL Bl 1an$ phant
rejection, infectious djse septicem a, shock, allerg ast hmma,

rheumat oi d &PEHFE MRl PRY- ‘I"&S%&’ “é’t“b%"i“@ E‘“ﬁ’ﬁ‘&r‘i"% “&d o ‘W‘éb‘t"ét ni a
gravis, syspemit:si @puSTeMphgiratiosusy PboemEtk aphry kEsSyndsubacut e
transplant 2 on ( NOM.G.o t.L o0 Gt 2 of a

t her apeut i ca{ flj) ?cﬁ# [dto\% 1te§m)lﬁ2 1% s#x 1e Q%Jﬂtua@ﬁ ltelsdlbg% L.QR phﬁe tJ]'gJ%Q
sequence of WCSF_’@“ FitdNgh 180 gt ‘BSP'““@YCO'a“@laﬂt”‘W’é‘t'@dﬂ*\" i“\af’“t“ﬁe rranuf act ure

of a medi car(r@nttmf-smrpttttce:&tlh.ng Bl n;)omal.@marw |d@b@t(ahn,pm@5a| ane/ or
C5b- 9- nedi at ed dis era eut| cal |y fective amount

of a pegyl at ela p‘-\[l.f.f ?‘n |n|nutf:_|m(:t mtd)n lﬁ%;tl/w Euenséog f”‘“"§i‘éb“d' IWQH HIbr 67. or
a salt ther eh;ﬁteswtmpltem;elammlticargtrwlem Ofateq wire din ¢ aimerdtatefyon a flneatdnerg:

nyocar di al nn(t, @]g £l IICQ@P(S[%L[H aQGCtth‘tsemoﬁ:clhmlﬂ{ Yo, \uﬁ@@ﬂi !é%!] Qi injury,
nyocardial injury relating t CABG sur; ery ocard i njur

relating to f‘aaw%hﬂawgwbw%?stﬂ pd C'Wfﬁtfesttlmw&r“ inﬁ Pir ywlt wétlhfdr H’@d t/’o
restenosi s, teRPliaTRNbnpot et fidre: atledecoRPpk haathensndhah@atmgg t o CABG
surgery, con;BJ enent protein mediated conplications relating to

per cut'aneous coronary intervention, paroxysonal nocturnal

hemogl &bi Nurdsgy, @G thg. tk ARBRL AR pilGhESh bR ohMcp@f AcbtL Lt@nspl ant
rejection, infectious d| sease, septi ceri g shock, aller gy, ast hma

r heunmat 6i° d ARG | RL he o1 wgg_ i§§f51F11|11%1§¥ gouq '1\ 1
gravis, systsemc | upus eryt hemat osus, gl onerul onephritis, subacut e
transpl ant rejection, or chronic transplant rejection. 24. Use of the

conposi ti on (@854 alfowmuigion ﬁfftlﬁébh(éh@ﬁ‘a&@u@é Wﬂﬁa% (redil'e ARed 2 fdor

treating a Grc1EDPERL RO J)Fftﬁrﬁﬂj@llé'h,wq%%t\ﬁtﬂdj/b@lfﬂu@lb'ﬂ&?‘lﬁfﬁdﬁ@@sﬁg di sorder.
25. Us: of the conposition_of cl a|1r£14 in the nanufacture of a
I

medi canent P EFEAYFRYS I MFEEAH OB HEAEUEF OIS Y R RES S 8heni ¢
injury, r epebttcus)hon hé RjiEbYadmMseC@n te@for ihanuthyue s@dhatds AgintoenuGABG
surgery, ny%%ﬁlg v l!.l ’ﬂuu ;J]l |l1’1 )Id'ﬁlgtl l@l’ﬁ&rng«.lfn gﬂtlgél llqgggc g%'n?@w?iin%tirnn¥l9car di al
injury reIat|ng{ )t 0SI' S onmpl enent protein

conpl i cati or?8-f§ éll‘a‘t‘”h@fst)d"GNB@C@W@é*'?‘"“"d‘bﬁﬁ‘l“"etﬁaﬁtom' proterye medi at ed
conpl i cati onsuhel ddhi Bgicheralpeh GUIRRCOMS: GAURRAY I sbddinedi MR oh@dwbes,

par oxysomnal

mixed by inversion, and placed onice until they were cenmifuged to separate plasma (3000
rpm for 5 minutes). Plasma was then divided into 230 ul aliquots which were stored at -80°
C and one aliquot ol each sample wag evaluated: for aptamer.concentration using the

™

fluorescence-hased Oligreen " assay previously describéd, in the rat P section above.
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noct urnal henogl obi nuria, acute transplant rejection, hyperacute
transplant rejection, infectious 119 disease, septicem a, shock,

all ergy, asthma, rheumatoid arthriti.s, nultiple sclerosis, psoriasis,
nmyasternia gravis, systemc |upus erythematosus, glonerulonephritis,
subacut e transplant rejection, or chronic transpl ag&l %' /9(; Qn. 119
WO 2006/ 088888«/R&FL US2006/ 005215 SEQUENCE LI STI NG 165 em X
Corp., at al. <120> Aptaner Therapeutics Useful in the Tr eat ment of
Conpl ement  Rel ated Di sorders <130>' 23239-576 ClI P-061 <150>

11/ 058, 134 <151> 2005-02:14 <160> 102 <170> Patentln version 3.3
<210> 1 <211> 38 <212> DNA <213>"arti ficial sequence <220> <223>
synthetic aptamer <220> <221> nisc feature <223> cytosine at

posi tions 3,00432l6 Higdrigyy Biperas et gy g rsie po diads ppssi] wabladpiy e <223>
uridine at pPOSkid ONSs Qyicidedand:BDa &E8 »Rimd L\uom(snﬁm) <2 2Askstdml SC

f eat <22 > , 5.2 ,cytidi
oreaZIirg met hn ]lulas{ﬂA%L ie longcsbﬁﬁﬁélzo%uﬁgif’iu ﬁ]plsq%bl)(% gjg{ll'l“g’ aplt tﬁ%\é(%k@?]oﬁgg) I dine

<223> n at p@@uot P bmc@swcslmzm—@i sgfuaposhiniec dpspeiogefistdhy bhogn drbgine

<22D> <221> 4%@%%&@@1%Hﬁceddm would best be fit by a two-compartment model. Thus, the
pharmacokingtic paranieter estimntes. reported in Figure 42 were derived {rom the (wo-
compartment model using the industry 'smm.‘lur'd phatmacokinetic modeling software

WinNonlLin™ v.4.0 {Pharsight Carp., Mountain View, CA).

[00333]  As shown in Figure A2, all of the apiwners had a similar Cmax value, between
23 and 30 i, indicating that the aptamer dose (30'mgjl‘(g) was sufficient to achieve a 30-
fold molar excess of plasma épiamer v3 .C‘. concentration (50 fold molar cxeess, about 25
ud). Although they differ |$y 10,000 -molceular weight, ARCO57 (20 kDa PEGY (SEQ 1D
NO: 6)) and ARCH3S (30 kDa PEGY (SEQ 11 NO: 62) had similar exposure (AUC), Lya(a)
and Ga (3) values. In conlrast, ARCIST (SEQ 1D NO: 5) had significantly higher exposure

(AUC) values, a prolonged 1z (o) and a slightly longer 42 (3) than the other molecules.

[00334]  Additional aliquols of the plasma samiples collected during the pharmacokinetics
study werc subsequently analyzed in viiro to deteemine the efficacy of primate C3 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), C3b-9
concentration versus aptamer concentration (Figure 43b), C5a concentration versus sample

time (Figure 43¢), and CSa concentraiion versus aptamer concentration (Figure 43d).

[00335]  The 40 kDa PEG aplamer ,f\_l'\;CISF/' (SEQ ID NO: 5) inhibited primate C3
cleavage (C50-9 and CSa concentration) for the longest period of time (Figures 43a and
43¢). When the C5b-9 and C3a daki were plotled versus aptamer concenbvation, it indicated
thal 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 430 and 43d).

[00356]  Insummary, the data from the cynomolgus macaque PIC/PD sudy demonstrate
that (a) as anticipated, at least a 30-fold inolar excess of aptamer (about 15 u plasma
aptamer concentration) was necessary Lo inhibil C5 cleavage in vive 1 the cynomolgus

macaque, regardless of the size of the PEG group, (b) C5-blocking aptamers did not cause
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<222> (7). (7) <223> n at position 7 is 21-CH guanosine or 2'-0O nethyl
guanosi ne <220> <221> nisc_eature <222> (8). (8) <223> n at position
8 is 21-OH guanosine or 2'-0O nethyl guanosi ne <220> <221> m st
feature <222> (10) .(10) <223> n at position 10 is 21-fluoro cytosine
or deoxy cybidimesss<220> <221> misc feature <222> (adyswipAdsyisl WO
2006/ 088888 PCT/ US2006/ 005215 <223> n at position 11 is 2'-fluoro
uridine or deoxy thym di ne <220> <221> misc_feature <222> (12) .(12)
<223> n at position 12 is is 2'-fluoro cytosine or deoxy cytidine
<220> <221> m sc feature <222> (13) .(13) <223> n at position 13 is
21- OH adeno% LC- Ay % Lﬁlgp':@gbhzy«lj (c?\qgeqqmng'l?wme g&ghl ?%%gt%lymlgﬁﬁev I@at ure
<222> (14) . 3 <923 position guanagsi ne -or

21- 0- et hyl d%!ﬁﬁ@i"‘hcé‘wSQZ’ZG’ﬂ“ etzemblc\‘ﬂbs\gwff%aﬂu}“é the agppopale ey range 5)

<223> n at P tie@eiod ar dasipldig 1o g UANASNE peimZDrileioBidyderguanosi ne
<220> <221> m sc_feature <222> (16) .(16) <223> n at position 16 is
21-fl uoro cgkamiatd: Hrmge e Zinbivitge ARSER unde

ARCI187 in the cynomolgus macaque following intravenous adminjstration- study 2

|[00337]  Study 2 was similar in design to study | described above, with the Tollowing
xceptions a) only two compounds were evaluated (ARCG58 (SEQ 1D NO: 62) and
ARCI87 (SEQ D NO: 5); b) the number of animals was increased 10 four per group; and ¢)
the 1-minute plasma sample was deleted and |'epiac-ecl with a [44 howr sample 0 ¢nsure that
the rerminal half-life calculation was based upon more data points. The formulation and
dosing of lhese two aptamers, blood sampling and plasma isolation technigues was identical
1o the methods described above in study | The design for study 2 is summarized in Figure
44,
[00358]  Following completion of study 2, plasma aliguots were analyzed as described in
study | to determine the a) the concentration of aptamer in plasma al various nmepoints

following intravenous administration, and b) the eflicacy of C3 blockade.

[00339]  Plasma aptamer concentration was plotted as a function of time (Figure 45) and
the primary data flor ARCO38 (SEQ 1D NO: 62) and ARC187 (SEQ 11D NO: 5) are presented
in tabular form i Figures 39 and 40, respectively. The 40 kDa PEG aptamer ARC187 (SEQ
[D NO: 3) persisted in plasima for the longest period of time. nspection of Figure 435
indicated that the data would be best fit by a two-compartment model. Thus, ihe
pharmacokinetic parameter estimates reported in Figure 46 were derived from the two-
comparment imodel using WinNonlLin™ v 4.0 (Pharsight Corp., Mountain View, CA).
[00360]  Comparing the pharmacokinetic parameters generated duning the PK/PD swidy 1
and study 2 above, Lhe data for ARCGSS-(S'EQ D NO: 62) and ARC 187 (SEQ TD NO: 3)
were similar with the exceplion of the va(c) measurement for ARCI87. While not wishing
to be bound by any theory, the discrepancy in the t5(c) measuraments for ARCIS7
beiween the two studies is likely due to the small sample size in the pilot study.

[00301]  As demonstrated in Figure 46, the C:ﬁzlx.\'nl'iles ware similur for ARCG38 (SEQ
1D NO: 62) and ARCIS7 (SEQ 1D NCG: 3). In conlﬂr'm drug EXposure (AUC) was
significantly greater mammalf.tlullcd with ARC lS'/ (\J:,Q D NO: 5). Also, ARCIS87 had
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<222> (18) .(18) <223> n at p05|t|on 1B is 2'-fluoro cytosine or

2' -O-nmethyl cytosine <22D> <221> mss feature <222> (19) .(19) <223>
n at position 19 is 21-fluoro uridine or 21-0-nethyl uridine <220>
<221> m sc feature <222> (20)..(20) <223> n at position 20 is 2'-OH
guanosi ne or t hyl guanosi-ne '<220> <221> miss feature <222>
(21)..(21) <%f§gwwmét position 21 is 21-OH adenosi ne"of" 21*Y=Het hyl
adenosi ne  <220> <221> m sc feature- <222> (22) . (22) <223> n at
position 22 is 21-OH guanosi ne ‘or’ 21- 0- et hyl guanosi ne <220> <221>
msc_feature <222> (23)..(23). <223> n at position 23 is 21-fluoro
uridine or deoxy thynidine <220> <221> m sc_feature <222> (24) .(24)
. <223> n at p@ﬁhhk&naaﬂmUSpQ)WmMU@K®m0¥U@SPHED@&LQQDXW\nymwﬁﬂﬂe 2 WO

2006/ 088885 PCT/UIS3006) 005715, 5290m F22k, AR, Ealie . iRzer (25) _

<220> <221> mn@@wfﬁﬁﬂﬁ%em1m22&SWG@8}”¢w26§W«£2€$%hﬂaﬂ“pés@ﬂbwn 26 is

2' - OH guanosi ne or 2'- nethY guanos[ne <220> <221> m sc feature
[00362]  Additional aliquols of the plasma-samples collected during the pharmatokinetics

study were subsequently analyzed i vidro o determine the elficacy of primate C5 blockade.
As before, he zymosan aclivation assay was win to determing the amount of primate C5h-9
and C3a, respectively, penerated. The data were plotied as CSh-9 concentration versus
aptaner conecntration (Figure 47) nnd'Cja COHC_‘SHL’I'ZII’il‘)H versus aplanier concentiiion
(Figure 48). As previously demonstrated during PK/PD study 1, the concentration of C3
blocking aptamer must exceed a 30-fold molar excess (aptamer 1o plasma C3
concentration), or approximately 13 pil, regardless olhe size of the PEG maolecule, in

order for primate G35 cleavape to be completely inhibited (Figures 41 and 42).

[00363] By inspecting the data in he tables of Figurés 39 and 40. it 15 appacent that after
a 30-mgikg 1V, bolus, ARCE3S8.(SEQ 1D NO: 62) remains above 13 n {or approximately
4 hours whereas ARCIS7 remains above 15 uM for approximately 8§ hours. Thus. given a
simtlar dose of drug. the 40 K aptamer ARCI87 provides clinical eflicacy for

approximately twice as long as the 30K aptamer ARCG3SS (SEQ ID NOQ: 62).

[00364]  In summary, cynomolgus macaques must be treaicd with at least a 30-fold molar
excess of aptamer vs plasma C5 in arder to block C5 conversion in vivo, These data are
consistent with previous in vitro Themolysis) and ex-vivo (isolated perfused mouse heurt)
studies which suggested that the C5-binding aptamers had a lower affimity for pl.'imat.e (O]
versus human C5. 11 has been shown hat C3-blocking aptamers can safely be delivered as
an intravenous bolus al a dosc of up to 30 mg/kg. which equates to approximaiely a 50-fold

molar excess of aplamer vs C5 concentration.

Example 5G: ARCI905 in the cvagmolgus macaque following bolus 1V adiministration

[00365]  The pharmacodynamics of the C3 inhibitors ARC 1905 was cvaulated in the
cynomolgus macague (oliowing intravenous administration. Formulation of ARC1903 for
injection was in siandard sahine ai 7.5 mg/mb and and dosing formulations were stertle-
liltered (0.2 pun) into pre-sterilized dosing vials under asepiic conditions. Cynomolgus
monkeys (b=4) werc dosed at 0 (saline control) or 30 mg/ke via intravenous bolus

administration. Blood samples were obtained from a peripheral vein or the arterial acoess
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<222> (27) .(27) <223> n at position 27 is 2'-0OH adenosi ne or
21- 0- net hyl adenosi ne <220> <221> 'msc feature <222> (28) .(28)
<223> n at position 28 is 2'-0H guanosi ne or 2'-0-nethyl guanosine
<220> <221> m sc_feature <222> (29) .(29) <223> n at position 29 is
21-f | uor owhetioRssor deoxy thym di ne <220> <221> ®CSESTEAIUre <222>
(32) .(32) <223> n at position 32 is 2'-0H adenosi ne or 21-0-nethyl
adenosi ne <220> <221> m sc feature <222> (33) .(33) <223> n at
position 33 is 21-fluoro cytosine or deoxy cytidine <220> <221> m ss
feature <222> (34) .(34) <223> n at -position 34 is 2'-fluoro cytosine
or deoxy cytidine <220> <221> msc_feature <222> (35)..(35) <223> n
at pOSitiOnmﬁ5ndﬁmﬂ'mﬁﬂﬁﬂ?ﬂn@hﬂﬂhn&mﬁ&dd&ﬂmynLhMﬂKdﬂmﬂﬂlﬂ220> <221>

m sc_f eat ur |§ 1c§d 02112v20 § l@?t\,l](£113 t.)d \\lt?un‘?famﬂlﬂlds of °§§1"°“ al dglcé}mmw I’ eO_l

guanosi ne o oSl ne <222>

(38) _ (38) [ﬂ&%gF nlu?rthsﬁ@&'mtplcpmelgﬁmﬂy§d 2Ll BUARRS lh'@@[h@fgy 21- 0- net hyl

guancsi ne <400> 1 nnccgcnnun npnnnngnnn nnnnnnnnnu. unnpnncn 38 <210>
2 3 ARCT1905 in primate TS blockade. The zymosan assay previously described with respect to

ARC1905 in Example 1C wasg used to determine the amount of primate CSa zenerated. The
decrease in post-zymosan CS5a values at 0.5 and 2 hours after dosing indicates that
ARCI905 inhibits C5 cleavage in vive in the cynomolgus macague in a similar manner as
ARCI187 when dosed al approximately the same concentation and the same route off

adminisiration as measured in vitro using the zymaosan activation assay.

Exampie SH: Pharmacokinetics and pharmacodynamics of the C35 mhibitor ARCI87 i the

cynomolgus macagque following bolus IV admimstration and infusion

[00367]  The pharmacokinetic (PX) and pharmacodynamic (PD) profiles of ARC187
(SEQ 1D NO: 3) were also evaluated i cynomolgus macaques atter an intravenous loading
holus followed immediately by the initiation of an intravenous inlusion. This study design is

shown in Figure 49,

100368)  The loading bolus dose and infusion rate necessary to achicve the wrgei steady
skate plasma concentration of 1 uM were caleuls nud using the plmnmml\mnnc parametsrs

derived From the IV bolub—only study hqled n lwuu, 50.

100369} A total of three cynomolgus macaques were admiistered an IV balus of
ARCIZT at | mp/kg, followed immediately by the initiation of an IV infusion at a rate of
0.0013 mg/kg/min for a period of 48 hus, Samples o whole blood were collecied from 0 to
192 hours post-wreatiment, stored on wel ice, 131'0’_9@556(! for plasmau. and then stored {rozen ai
-80 C. The concentralion of ARCI87 in plasma samples was determined using both a
fluorescent nucleic acid stain assay {described in Example.3B) and a GLP-validated
performance hquid chrematography (HPLC) ’u.ssny. The HPLC assay method for the
determination of ARC187 in monkey plnsﬁm was validated by Clin'Frials Bio-Rescarch
(Montreal, Canada). The validation study complica with the United States Food and Drug
/\dnumslmuon (FDA) Good Labomrmy l’ dClle (GLP) moulauons @) CIFR§58). The
HPLC assay method was validated mlh S spcu to: sdeuwuv lmcamy lower limit of
quantitation (LL OQ) cany over, ina- Llssay precisionm and 2 %cumcv, inter-assay preeision

and accuracy, stock SOIUUOI] stability, mJL,c,uon mcdmm b”bllll\', ahon term matrix

'ﬁo§5:



WD 2006/ 088888 PCT/ US2006/ 005215 <211> 38 <212> DNA <213> artificial
sequence <220> <223> synthetic aptamer ~<220> <221> misc feature
<222> W (38) <223> all pyrimdines are 2'-fluoro; except at positions
10, 12, 16 and 24, wherein cytidine is deoxy, and at positions 11, 23
and 25 which are deoxy thym di ne <220> <221> nisc feature <222>
(1). (38) <223%W%TW“pur|nes are 2'-O-nethyl; except B{VpBgicriens 5 and
17, wherein guanosine is 2'-0OH, and position 32, wherein adenosine is
2' - OH <400> 2 cgccgcgguc tcaggcgcug agtctgaguu uaccugcg 38 <210> 3
<211> 42 <212> RNA <213> artificial sequence <220> <223> synthetic
aptaner <220> <221> misc feature <222> (1). (42) <223> al

pyrim di nes @82 hadd-Mor ¢ mmﬁ4QQ?u§ngﬂﬁgaUQQQQmH@MﬁaMgﬁﬂu tgagugugag
uuuaccuucg no 42 ~<210> 4 <211> 39  <212> <2133ALt 66“M'a|

sequence <2ﬁbﬂdd??§$0§§HVH%}pg épTéhﬁ?”kmmmmdw

[00370]  ‘l'hc measured PK |Jl'()'f_ilf3 ol ARCTST under these conditions conformed well ro
the calculated profile gencraied u-sing only the [V bolus PK parameters (see Figure 31). The
target plasma concentiation of T uM was established in < § min post-dose and maintained
for the entire duration ofinlusion. After cessation of the infusion, the aptamer showed a

terminal cleatance half-Hife, s (fY -~ 40-60 hr.

|00371]  The |)ha:nnu)dvnnnm cn,lwxl\ of ARCIS7 (SEQ ID NO: 3) in the cynomolgus
macaque was evaluated ex-vivo by using plasima saimples collected during PK study i the
Zynosan activation assay previously deseribed with the modification that cynomolgous
sample plasma was diluted 10-Told inte 10% human plasma and then treated with 5 mg/mL
zymosan. €3 :mh\-'zllmn:'us reflected by ihé appearance of the C3a cleavage product, was
measured by LLISA speeific to human C5a {C3a ELISA kit, BD Biosciences, San Diego,
CA). The concentration of active ARCIS7 in cach saimple was then quantificd by
comparison with a standard curve derived from zymosﬁn assays using samples prepared
with known ARCIL87 levels (see Figure 52), ‘This study indicites that ARCI87 maintains
1 unti-complement activity throughout the duration of and following infusion, at levels

substantially consistent with the pharmacokinetic profile described above.

Exumple 51 Prediction of Fluman Dasing Reguirement

003721 Human dusing requirements lar prevention. ameharation, or treatment of
complications related to CABRG surgery are based on the following assumptions: first,
CABG patients will be :1rlr|.1inislered a single ifravenous bolus dose of the anti-C5 aptamer
prior to inntanmg surgery, followaed by continuous infusion 1o establish and maintain a
steady-stale plasma cuncentration ol 1.3 M. for 24-48 howrs post CABG surgery. The
bolus dose and intusion rate estimates are based upon calculations using the
pharmacakinetic paramelers derived from the previously described 1V bolus—only and bolus
plus infusion studies in cynomoigus macaques. The estimated bolus dose of ARC187 is 1
mg/leg, 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). Cotumin 2 of
the tahle shown in Figure 53 refers to the weight of the PEG group conjugated to
atigonucleotide portion of ARCHS7, column three refers to the molecular weight of the
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<220> <221> m sc_feature <222> (1). (38) <223> all pyrimdines

21-fl uoro

<220> <221> msc feature- <222> (1). (38) 4 WD 2006/

PCT/ US2006/ 005215 <223> all purines are 2'-0Onethyl; except at
positions 5 and 17, wherein guanosine is 2'-0OH, and at position
wherein adenosine. is 2'-0H <220> <221> i sc_f eat yggusmrddi{ 3

. (39) <22§§)¥H§H¥H|ne at position 39 is a 3 inverted deoxy thy

Ilnked) <400> 4 cgccgcgguc ucaggcgcug agucugaguu uaccugcgt 39
<212> DNA <213> artificial sequence <220> <223> synt
<220> <221> m sc feature <222> W (1) <223> cytosine

<211> 39
apt aner

position 1 is a nodified by a 40 kfa branched (1 3-his(nPEG—[2

kDa] ) - propyl - 2- ( 41- but | ide v
am ne |i nkerluo:ﬁgﬁgudc k%g«;}l—g}qrﬁn}%cﬁgngml be(fheéﬁ%zfg a f 'nne(%gj'cm 1553> a
pyr|n1d|nesmamewzﬁﬂﬂﬁ®6fﬁ“3822035m@@&ﬁﬂﬁﬁ@@ﬂ$@@%ﬂk@mmwﬂﬂgﬁﬂ@myb

g

molecular weight of 40 kDA PEG conjugated w0 ARCI186 (SEQ 1D NO: 4) via amine
reactive chentistry as described in Example 3C above, column 5 refers to ARCI37' s«
phase half life in a two compartment model, and column six vefers io ARCIS7?s B phase

half life in a rwo compartment maodel,

EXAMPLEG6
Anii-C3 Aptamers and Heparin/Protamine Interaction

[60373]  One anticipated application ol the ami-C3 apramer is as a prophylactic for the
prevention or mitigation of inflammatory side c(fects associated with coromary artery bypass
araft (CABG) surgery. High concentrations of the anticoagulant heparin (3 — 3 units/mb or
I =2 piv) are typreally administered during CABG to prevent drombosis and maintain
patency within components of the bypass pump; reversal ol heparin’s ¢ifect afier the
procedure, and restorauon of nommal hemostasts, is achieved by the ndministration of
similarly high concentrations of protamine {(~ 3 uM). Given the potential dangers 10
patients of any inferference in the effectivencss of either of these drugs, 1 was necessary o
demonstrate that anli-C5 aptamers (1) do not alter the activities of cither drug and (2) da not
display inherent effects on hemostasis that could complicate patient anticoagulation

teamment.

[00374]  Fleparm is a sulfared polysaccharide with a net negative charge and a mean
molectlar mass of approximately 15 kDa that exevls an inhibitory effect on a number of
proteases tn the coagulation cascade by promoting interactions with aniithrombin.
Protamine, a highly positively charged polypeplide, is able to block heparin activity via a
poorly characierized interaction that is at least partially electrostatic n nature. The
functionat core of ARCIS7 (SEQ ID NO: 3), like heparin, is highly anionic. Thus, it is
conceivable thai ARCLS7 could nonspecifically bind to heparin-binding siies or protamine
and interfere with the activities of these molecules: The following studies investigated the
inherem (i.¢., heparin-like) anticoagulant pr0pcx:lies of ARC187, the eifecis of ARCI87 on
heparin funciion, the effects of ARC187 on Iiepz‘n'ih-neui'rﬂliz-ation by protamine, and the
effects of protamine on the complement inhibiiing properties.of ARC187.
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<223> all purines are 2'-0-nethyl; except at positions 5 and 17,
wherein guanosine is 2'-0OH and at position 32, wherein aden05|ne IS
2' - OH <220> <221> ni'sc_feature <222>. (39) (39) <223> thym di ne at
position 39 is a 3" ‘inverted deoxy thymidine (31-3' Ilinked) <400> 5
cgccgcgguc ucaggcgcug agucugaguu ‘uaccugcgt- 39 <210p(ﬁvﬁ%}%mz <212>
RNA <213> a¥otifileddl sequence - <220> <223> synthetic ap 5 wo

2006/ 088888 PCT/ US2006/ 005215 <220> <221> mi sc feature <222> (1).
(44) <223> all pyrinmidines are 21- fluoro <400> 6 aggacgaugc
ggucucaugc gucgagugug aguuuaccuu cguc 44 <210> 7 <211> 40 <212> RNA
<213> artificial sequence: <220>-<223>:synthetic aptaner <220> <221>
m sc_f eat ur g, 52287 1k Jiky €49} 05223%7 @ doy RAMKdani dines are 2'-fluoro

<220> <221> m sC_feature <222> (1). (40) <223> all purines are
2' - O net hyl ;|D(E‘XE]Ep'ﬂ"hcaﬁhepﬁlsi_iffbdtmQRQ-I S?_?\Slﬂnﬁﬂ) N@,5) on plasma coagulability were

investigated using standard clinical tests of the exiringic and intrinsic arms ol the

coagulalion cascade, the prothrombin tine (P1) and aclivated partial thromboplastin time
(aPTTY), respectively. As shown in Figure 34, titration of citrated human plasma with
concentrations well in excess of projected doses (up to 20 uh) resulted in no change in the

PT, and only a shght elevation in the a1

[00376)  To assess the in vito dfbcts of ARCHET on heparin and protmine (unctions,
blowd [rom 3 individuals was drawn into 4-5 unité/mlL heparin, doses associated with
heparin levels used 1w CABG surpery, Thecoagulability of these samples was assessed
ustng the activated clot time (ACT), a-whole blood coagulation test routinely used to
monitor heparin activity during surgerys At these concentrations ol heparin, in the absence
ol other additives, the ACT was significantly prolonged from a baseline value of ~150
seconds to ~300 SCCOI!(_fS.il1 the presence of 4 U/ml heparin or ~800 sceonds in the prosence
ol 3 Uil Keparin. Addition of 10 pM ARC 187 (o these samples had littie effect on clol
time, demonstrating that ARCIS7 does not interfere with the anlicoagulant activity of

heparin,

j00377]  The heparin anticeagidan effect was veadily peutvatized by ttranon with
protumine up to 0-3 uM (4 U/ml heparim) or 12 i (3 U/ml heparin). ACT values in Lhe
presence of heparin and neutralizing concentrations of prolamine were essentially
indistingmshable from bascline. Since the nucleic acid core of ARCIS7 (12 kiDa) is of
larger molecular weight than pratimine (5 kDa), one might expect that equimolar
coneentrations of ARCTE7 added @ protamine would be sufficient to completely reverse the
neutralizing acnvily of prolanine. However, premcubation of protamine wiih
approximately cquivalent concentrations of ARCI87 had httle effect on the ACT. Blood
samples containing neutralizing concentrations of protamine displayed similar ACT values
in the presence or absences of 10 pM ARC187, indicating thal ARC187 has only a slight it
any effect on the procoaguiant activity of protamine. These results are summarized in

Figure 35.

Example 6B: /i vivo elfects of ARCEST on coazulation

100378]  The interactions between the function of heparin and protamine during

concurent administration of anti-C3 aplamer ARCI87 (SEQ 1D NO: 3), at clinical doses of
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wherein guanosine is 2'-0OH, and positions 1 and 34, wherein adenosine
is 21-CH <400> 7 agcgccgcgg ucucaggcgc ugagucugag uuuaccugcg 40
<212> RNA <213> artificial sequence <220> <223> synthetic
aptanmer <220> <221> misc_feature <222> (1)..(40) <223> all

6 <211> 40

pyri m di nesv@apes@skss | uor o

<210>

<400> 6 ggcgccgcgg ucucaggegsugagucugag

uuuaccugcg 40 <210> 9 <211> 39 <212> DNA <213> artificial sequence

<220> <223> synthetic aptamer 6 WD 2006/ 088888 PCT/ US2006/ 005215

<220> <221> m sc feature <222> (1). (38) <223> all purines are

2'-O-nmethyl; except at positions 5 and 17, wherein guanosine is

iwfgin?’é |bcuer'1 iugerqqgm%gen% io%mine WELe 1 v<521|2ﬁotc,>d 1o} <221> m ss
P9 Sl PG R UPA I IR T RO BL A E Wl 0:  except

2'-OH, and

feature <2224

oSi t 2' -CH

at positi onget®ine ¥Rthel By pres@ure o FBbedmerl/Sdperclinfrelrdisma eptendivpes of s deoxy,

and at posi ;\h@ ng \\:ljgrld in tclz{%ye wid Q!w @cl.'saw h@JA ik rﬁcﬂ&ﬁ%%n B)h%Sﬂngiincn ay,§£220>

<221> M ss feature

results of the study are summarized in Figure 56. Briefly,’the bascling ACT values were
umaffected by 10 uM (i.e., 10-fold molar excess of the ¢linical dose) of ARCLS7 avall
hepurin doses tested. Similarly, the extent of zlnlicbagulzul'mn by heparim was unallecied by
10 uivl ARCS7. In the absence of ARC187, the minimum efficacious dose of protamineg
was ~ 30% (clinical dose=100%). Fu'r{lmrmorc, the reversal of heparin anticoagulation by
30% protamine was unaffecled by 10-fold molar excess of the clinical dose (... 10 uM) of
ARCI187. Thus, the use of ARCI187 for complement inhibition in a clinical seiting (e.g.,

CARG) should be unaffected by concurrent use of heparin and protamine at tvpical doses.

Example 0C: Effect ol heparin and protanune on ARCI 87 anti-complement function

[b0379]  The effects of heparin and protamine on the anti-complement activity of
ARCIST (SEQ 1D NO: 5) were examined in citrated whole blood samples activated with
zymosan, as described in Example 1. Just prior to zymosan activation, ARCIST was
titraled into samples of cinated blood treated under four conditions: 1) no treatinent (no
hepacin or protamime); 2) 4 U/mL heparin; 3) 6 pM protamine; 4) 4 U/mI; heparin + 6 pM
prolamine. Following activation with zymoesan, C5 activation was quantified by ELISA
measurement of SCSb-9 in plasma (C5h-9 ELISA kit Quidel, San Diego, CA). For cach
condition, the results, expressed as pereent inhibition of C5 acrivation versus ARC187
concentration, were indistinguishable within error (see Figure 537). In all cases complete
inhibtion was achieved with 1-2 pM ARC187. Thus, heparin and protamine, separately or
combined at concentrations relevant 1o their use in CABG surgery, do not appear (o affect
the anti-complement activity of ARC|87.

[00380]  The mvention having now been described by way of written description and
example, those of skill in the ast will recognize thal 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 fotlowing claims.
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<222> (39) .(39) <223> thym dine at position 39 is a 3" inverted
deoxy thymdine (3 -3 linked) <400> 9 cgccgcgguc tcaggcgcug
agt ct gaguu uaccugcgt 39 <210> 10 <211> 39 <212> DNA <213>
artificial sequence <220> <223> synthetic aptaner <220> <221> m sc
feature <222> (1). (38) <223> all purines are 2'-o-nethyl, except at
positions 5 and 17, wherein guanosine is 21-0OH, and position 32,
wherein adenosine is 2'-0H <220> <221> miss feature <222> (1).

(38) <223> all pyrimdines are 2'-fl gphgnsexcept at positions 10, 12,
16, 24, 33 and 34, wherein cytidine TS deoxy; at positions 1, 3, and
37, wherein cytosine is 21-0-methyl; and at postions 11, 23, and 25,

whi ch are deo 1-di < > < > i : >
(39) <2235t hss HPRENEN AT R NGeally Fhec U By o GERR el Bhrger oo
(31- 3" | izakddjeoR40@eeinlle pgrybgeippmet caggysepcug clegldtsgqguce asacrd g cgbEQR9

<210> 11 > 3 > 2Q06/.088888 PCT/ US2006/ 005215
<213> ar t‘?’?ﬁ}éi %T"%éje@ﬁ‘]er%‘d’é’%@‘igfﬁg\gwg moiety.

2. The composition of claim |, wherein the polyethylene giycol moiety is conjugated via a

linker to the 5’ end of the nucleotide sequence of SEQ ID NO:4.

3. The composition of claim 1, wherein the 40 kDA polyethylene glycol moiety is branched.
4. The composition of claint 1, wherein the pegylated aptamer has the sequence of SEQ ID
NO: 5, 67 or 05.

5. The composition of claim 4, further comprising a pharmaceutically acceptable carrier or
diluent.

6. A pegylated aptamer or a salt thereof, comprising a nucleotide sequence according o

SEQ ID NO:4 and a 40kDa polyethylene glycol moiety for use in treating a C5 complement
protein, C5a and/or C5b-9-mediated disorder.

7. A pegylated aptamer or a salt thereof, comprising a nucleotide sequence according to
SEQ ID NO:4 and a 40kDa polyethylene glycol moiety for use in treating: myocardial infarction,
stroke, ischemic injury, reperfusion injury, myocardial injury refating to CABG surgery,
myocardial injury relating 10 balloon angioplasty, myocardial injury relating to restenosis,
complement protein mediated complications relating to CABG surgery, complenment protein
mediated complications relating to percutaneous coronary intervention, parox ysomal nocturnal
hemoglobinuria, acute transplant rejection, hyperacute transplant rejection, infectious disease,
septicemia, shock, allergy, asthma, rheumatoid arthritis, multiple sclerosis, psoriasis, myasiermnia
gravis, systemic lupus erythematosus, glomerulonephritis, subacute transplant rejection, or

chronic transplant rejection.
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<223> synthetic aptamer <220> <221> nmiss feature <222> (1)..(38)
<223> all purines are 21-0-nethyl, except at positions 5 and 17,
wherei n guanosine is 2'-0OH, and position 32, wherein adenosine is

2' -OH <220> <221> msc feature <222> (1). (38) <223> al

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,
whi ch are deoxy thym di ne <400> 11 cgccgcgguc tcaggcgcug agtctgaguu
uaccugcg 38 <210> 12 <211> 38 <212> DNA <213> artificial seguence
<220> <223> synthetic aptamer <220> <221> miss feature <222> (1).
(38) <223> al A peylhnéspiame 2ting tretdiehce ESEQDD MO: O8I wicds a5alatndred(7,

mhere|n yanosi ne .i s Slt Qon rei.n adenosine is

- OH <2§8>Seg§5T5"%?é}° e WF%PP fT% ?§£§ﬂ§§§§§% dsepyrmdlnes
are 21-fluoro; except at p03|t|ons 1 10, 12, 16 and 24, wherein
cytidine js deoxy, and at posjtions 11 |ch ar e de
t hyni di ne” <408-P eﬁﬂ“&%&%‘@’?ﬂ@@lﬁ‘é“’ﬁé’&gﬁ%‘t‘jeﬁﬁ §5§35d‘é§u%m %ru’g%[;j ol 1
<210> 13 \s@ihkreadth a CRdotapléNht protein, CSa and/or CSb-9-mediated disorder.

0. A pegylated aptamer having the sequence of SEQ ID NO: 5 or 67, or a salt thereol, for
use in trealing: myocardial infarction, stroke, ischemic injury, reperfusion injury, 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 lo percutaneous coronary
inlervention, paroxysomal nocturnal hemoglobinuria, acute transplant rejection, hyperacute
transplant rejection, infectious disease, septicemia, shock, allergy, asthma, rheumatoid arthritis,
multiple sclerosis, psoriasis, myasternia gravis, systemic lupus erythematosus,

glomerulonephritis, subacute transplant rejection, or chronic transplant rejection.

il. A composition comprising a therapeutically effective amount ol a pegylaled aptamer

having the structure set forth below, or a salt thereofl

i H

O—C—Nv~ 5 Aptamer 3'
20 kDa mPEG-—-O:f

20 kDa mPEG—0Q

where,

\\\\\

indicates a linker

Aptamer =
FCMGICFCGICmGmGIUICIUMCmAMGMGICGICUMGmAMGURCITUmGmAmGTUNITU
AICICIUMGICmG-3T (SEQ D N(O:4),

wh rein fC and [U = 2°-fluoro nucleotides, and mG and mA = 2°-OMe nucleotides and
all other nucleotides are 2'-OH and 3T indicates an inverled deoxy thymidine.

12.  The composition of claim 11, wherein the linker is an alkyl linker.
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<213> artificial sequence <220> <223> synthetic aptaner <220> S WO
2006/ 088888 PCT/ US2006/ 005215 c¢221> mi sc_feature <222> W (38) <223>
all purines are 21-0-nethyl; except at positions 5 and 17, wherein
guanosine is 2'-0OH, and position 32, wherein adenosine is 2'-OH
<220> <221> misc_feature <222> (1). (38) <223> all pyrimdines are
21-fluoro; except at positions 3, 10, 12, 16 and 24, wherein
cytidine is deoxy; and positions 11, 23, and 25, which are deoxy

thym di ng3<40Qke dodnfoditicH s G4 M Itzca«gge.gfem;@ghm&gaaﬂwsu@@ OGN stButive CH,
<210> 14 <211> 38 '<212> DNA <213> artificial sequence <220> <223>

synt het i gr&pé.amer <220> <221> m sc_feature <222> (1) (38) <223> al
purines are 21-0-nethyl; except at positions 5 and 17, wherein
guanosine is 21-0OH, and position 32, wherein adenosine is 2'-OH
<220> <221> fhsenimaitian ef cla@RP>whdin Ufe3BYyl«R@ apiaratr hapieisiridirn e fathe
2'-f|uorq1 gxcept at positions 10, 12, 16, 24 and 37, wherein
cytidine s deoxy and at positions 11 23, and 25, which are deoxy

t hym di ne <400> 14 0 o. 0
o— C_N/\/\/\\/ ‘p

t 3
20 kDa mPEG—ojr H -a ~o-§' Aptamer
20 kDa mPEG—O

where Aptamer =
fCMGICICGICmGmG [UFCMUCMmAMGmGICGICAUMGMAmGIUCIUmGmAmGIUfUTU
AfCICUmMGICmG-3T (SEQ 1D NO 4),

wherein C 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.

15.  The composition of claim 14, further comprising a pharmaceutically acceptable carrier

or diluent.

6. A pegylated aptamer having the structure set forth below:

o 0O
AN O
0—C-N 4
~0-5' Aptamer 3'
20 kDa mPEG—o:i H -9 p

20 kDa mPEG—CQ

where Aptamer =
[CmGICICGICMGMGIUICUICMAMGMGICGICMUmMGmAmMGIUCITUMGmAmGIUIUN
AfCFCFUMGICmG-3T (SEQ 1D NO 4),

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

for use in treating a C5 complement protein, C5a and/or C5b-9-mediated disorder.

17. A pegylated aptamer having the structure set forth below:

O— /\/\/\/G FI',
~0O—-5 Aptamer 3
ZGkDamPEG-”O:{_ H ] P

20 kDa mF 2G~-0

where Aptamer =
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cgccgecgguc tcaggcgcug agtctgaguu uaccugcg 38 <210> 15 <211> 38
<212> DNA <213> artificial sequence <220> <223> synthetic aptaner
<220> <221> msc_feature <222> (1)..(38) <223> all purines are
21-0-net hyl ; except at positions 5 and 17, wherein guanosine is
2'-0OH, and position 32, wherein adenosine is 2'-0H <220> 9 WD
2006/ 088888 PCT/ US2006/ 005215 <221> misc_feature <222> (1). (38)
<223> all pyrimdines are 2'-fluoro; except at positions 10, 12, 16,

and 24, whef&idy “FQ’GK%@:%G‘[@I'Ger%MAm@m{ﬂ@@xéﬂﬁlmﬁAtﬁ@@i?@ﬂﬁnGﬁXﬁ@ﬁUnﬂU

is 2'-O et Rpenafdi@hoPassEhapsvd ¥), 23, and 23, which are deoxy
t hym di ne <400> 15 cg cc%Sgguc tcaggcgcug g?tctgaguu uaccugcg

<210> 16 <211whggin [C209 3l BNAlupm3wicigptides,japd alCc @équ‘bn@em@wieou@zsad
synt heti %[l%?@@ﬁ%&qohé&%@?ﬁ?ﬁ]&ﬁd @‘l %ﬁwfal%@&”m@eﬁe&% g’ t(ly]r)ud11n@38) <223>

all purines are except at positions 7, wherein
guanosi nefoi we 2 tre@king: ambcgdsl inFeoetioB trolh éscldrmic Bjlenospantisios injary, r@ppcardial

< > < >
220 Zn%:tllry relaisng-to%ﬂ\% Surgery, myocardial injury relating to balloon angioplasty, myocardial

injury relating Lo reslenosis, complement protein medialed complications relating to CABG
surgery, complement protein mediated complications relating to percutaneous coronary
intervenlion, paroxysomal nocturnal hemoglobinuria, acute transplant rejection, hyperacute
wransplant rejection, infectious disease, septicemia, shock, allergy, asthma, rheumatoid arthriiis,
multiple sclerosis, psoriasis, myasternia gravis, systemic lupus erythematosus,

glomerulorephritis, subacule transplant rejection, or chronic lransplant rejection.

18.  Use of the composition of claim 1 in the manufacture of a medicament for treating a C5

complement protein, C5a and/or C5b-9-mediated disorder.

19.  Use of the composition of claim | in the manufacture of a medicament [or treating:
myocardial infarction, stroke, ischemic injury, reperfusion injury, 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
noctumal hemoglobinuria, acute transplant rejection, hyperacute transplant rejection, infectious
disease, seslicemia, shock, allergy, asthma, rheumatoid arthritis, multiple sclerosis, psoriasis,
myasternia gravis, systemic lupus erythematosus, glomerulonephritis, subacute (ransplant

rejection, or chronic transplant rejection.

20.  Use of the camposition of claim 4 in the manufacture of a medicament for treating a C5

complement protein, CSa and/or C5b-9-mediated disorder.
21.  Use of the composition of claim 4 in the manufacture of a medicament for treating:

myocardial infarction, stroke, ischemic injury, reperfusion injury, myocardial injury relating Lo

CABG surgery, myocardial injury relating to balloon angioplasty, myocardial injury relating to

|7



<222> (1) (38) <223> all pyrimdines are 21-fluoro; except at
positions 10, 12, 16 and 24, wherein cytidine is deoxy; at position
37, wherein cytosine is 2'-Onethyl; and at positions 11, 23 and 25,
whi ch are deoxy thym di ne <400> 16 cgccgcgguc tcaggcgcug agtctgaguu
uaccugcg 38 <210> 17 <211> 38 <212> DNA <213> artificial sequence
<220> <223> synthetic aptamer <220> <221> m sc_feature <222> (1).
(38) <223> all purines are 21-0-nethyl; except at positions 5 and 17,

wher ei n_quanResk RempRnR: e
e 1 S4AABSL DA R MO SRR e,

are 2'-f Ipuorio mediatedsomalicatons rr-iabmtop@rcmmrzeoua@roramdmmvenm Patiopysomal

and at | posrERSpgMhisRg bl Gl oSN pPARER BB Skl

PCT/ USZOOE#eﬁk@E@l&cenazr, shabéoatiergyhasthings, reumdi0@=-thiftis gob ptgglecosis pggesic ug
agt ct gaguu

sequence'“ﬁ%%%gﬂgfg§ Y%VWP#gﬁfégggPl Tek Sg@?@éggﬁgﬁASﬁmggmfﬁg%bPECia

rejection, or chronic transplant rejection.

22.  Use of a therapeutically effective amount of a pegylaled aplamer having the sequence of
SEQ ID NO: 5 or 67, or a salt thereof, in the manufacture of a medicament for treating a C5

complement protein, C5a and/or C5b-9-mediated disorder.

23.  Use of a therapeutically effective amount of a pegylated aptamer having the sequence of
SEQ ID NQ: § or 67, or a salt thereof, in the manufacture of a medicament for treating:
myocardial infarction, stroke, ischemic injury, reperfusion injury, myocardial injury relating to
CABG sur jery, 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, parox ysomal
nocturnal hemoglobinuria, acute transplant rejection, hyperacute transplant rejection, infectious
disease, septicemia, shock, allergy, asthma, rheumatoid arthritis, multiple sclerosis, psoriasis,
myasternia gravis, systemic lupus erythematosus, glomerulonephritis, subacute transplant

rejection, or chronic transplant rejection.

24.  Use of the composition of claim 14 in the manufacture of a medicament for treating a C5

complement protein, C5a and/or C5b-9-mediated disorder.

25.  Us. of the composition of claim 14 in the manufacture of a medicament for treating:
myocardial infarction, stroke, ischemic injury, reperfusion injury, myocardial injury relating to
CABG surgery, myocardial injury relating to balloon angioplasty, myocardial injury relating to
restenosis, complement protein mediated complications relating 1o CABG surgery, complement
protein mediated complications relating to percutaneous coronary intervention, paroxysomal

nocturnal hemoglobinuria, acute transplant rejection, hyperacute transplant rejection, infectious
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<222> (1). (38) <223> all purines are 21: 0O nethyl; except at
positions 5 and 17, wherein guanosine is 2'-0OH, and position 32,
wherein adenosine is 2'-0H <220> <221> misc feature <222> (1).
(38) <223> all pyrimdines are 21-fluoro; except at positions 10, 12,
16 and 24, wherein cytidine is deoxy; at positions 1, 3 and 37,
wherein cytosine is 2r-0-nethyl; and at positions 11, 23 and 25,

whi ch are deoxy thym di ne <400> 18 cgccgcgguc tcaggcgcug agtct gaguu
uaccugcg @&ase ge})gc?eh%g sfecki Py, aﬁm%%oﬁzﬂﬁﬁn?ﬁdltﬁﬂi@Lé’?éros?segéb%gﬁse
<220> <223> synt etlc apt aner ~'<220> <221> msc_feature <2

(38) <223mymiemipgaisi syslemicduis codhratateyis, gleme@bmemltlpoeslbaquwnsmsﬂzmnd
17, mher u nd position 32, wherein adenosi ne
is % g‘é‘g‘ﬁn&‘%"“Aé%'g“‘frgg‘!i“ﬁﬁe <222> (1). (38) <223> all
pyrinidlnes are 2'-fluoro; except at positions 4, 10, 12, 16 and 24,
wherein cytidine is deoxy; and at positions 11, 23, and 25, which
are deoxy thym di ne <400> 19 cgccgcgguc tcaggcgcug agtct gaguu
uaccugcg 38 11 WD 2006/ 088888 PCT/ US2006/ 005215 <210> 20 <211> 38
<212> DNA

119



<213> artificial sequence <220> <223> synthetic aptaner <220> <221> m sc
feature <222> (1). (38) <223> all purines are 2'-Onethyl; except at

posi tions 5 WAA00¢H88888\herei n guanosine is 2'-0OH, and podAWHOEN2her ei n
adenosine is 2'-0H <220> <221> mist feature <222> (1). (38) c223> all
pyrimdines are 2'-fluoro; except at positions 6, 10, 12, 16 and 24, wherein
cytidine is deoxy; and at positions 11, 23 and 25, which are deoxy thym dine
<400> 20 cgccgcgguc tcaggcgcug agtctgaguu uaccugcg 38 <210> 21 <211> 38
<212> DNA <213> artificial sequence <220> <223> synthetic aptaner <220>
<221> misc_feature <222> (1). (SQYERERIZSTHHF| purines are 21-O nethyl; except
at positions 3,a0d 14, 0grel n.ayanosine is 21-OH, and position 32, wherein
adenosine is 2'-0H <220> <221> misc_feature <222> (1). (38) <223> all
pyrim di nes are202' ptaner Gheregeepts Htefpbsptbhergeatme, off Gompldnent 16 and 24,
wherein cytidine i SeHEEXYisEAYat positions 11, 23 and 25, which are deoxy

t hym di ne <4002 ,21 -696COG08WCd:.caggcgcug agt ct gaguu uaccugcg 38 <210> 22

<150> 11/058,134
<151> 2005-02-14

<160> 102
<170> PatentIn version 3.3

<210> 1

<211> 38

<212> DNA

<213> artificial sequence

<220>
<223> synthetic aptamer

<220>
<221> misc_feature
<223> cytosine at positions 3, 4, 6 and 37 are 2'-fluoro

<220>
<221> misc_feature
<223> wuridine at positions 9, 30 and 31 are 2'-fluoro

<220>

<221> misc_feature

<222> (1)..(1)

<223> n at position 1 is 2'-fluoro cytidine or 2'-O-methyl cytidine

<220>

<221> misc_feature

<222> (2)..(2)

<223> n at position 2 is 2'-0H guanosine or 2'-O-methyl guanosine

<220>
<221> misc_feature
<222> (7)..(7)

<223> n at position 7 is 2'-OH guanosine or 2'-O-methyl guanosine

<220>
<221> misc_feature
<222> (8)..(8)

<223> n at position 8 is 2'-0H guanosine or 2'-0O-methyl guanosine

<220>

<221> misc_feature

<222> (10)..{(10)

<223> n at position 10 is 2'-fluoro cytosine or deoxy cytidine

<220>
<221> misc_feature
<222> (11)..(11)



<211> 38 <212> DNA c213> artificial sequence <220> <223> synthetic aptaner
12 WO 2006/ 088888 PCT/ US2006/ 005215 <220> <221> nmisc feature <222> (1). (38)
<223> all pUVPAYWEEEE 21- O nethyl; except at positions FCARF2ZNF05213her ei n
guanosine is 2'-0OH, and position 32, wherein adenosine is 2'-0H <220> <221>
m sc_feature <222> (1). (38) <223> all pyrimdines are 21-fluoro; except at
positions 10, 12, 16, 18 and 24, wherein cytidine is deoxy; and at positions
11, 23 and 25, which are deoxy thym di ne <400> 22 cgccgcgguc tcaggcgcug
agt ct gaguu uaccugcg 38 <210> 23 <211> 38 <212> DNA <213> artificial sequence
<220> <223> syfttiet’ &% &pTAnEY 11 <2 A)sHL9P I o 8atr @Y€ > (1)..(38) <223>
all purines arg® -O nethyl; except at positions 5 and 17, wherein guanosine
is 2'-CH, and<pm&ihﬁeafaamrmherein adenosine is 2'-0H <220> <221>

m sc_feature <%%22>“§&) 12)(38; <223> all all pyrimdines are 2'-fluoro; except
at positions £0°°717 ** PB°&A ﬁlsWﬁe?eFHmE?FYﬁfﬁﬁ Fédﬁﬁﬁxytuﬁﬁﬂ at positions
11, 19, 23 <220>

<221> misc_feature
<222> (13)..(13)
<223> n at position 13 is 2'-OH adenosine or 2'-O-methyl adenosine

<220>

<221> misc_feature

<222> (14)..(14)

<223> n at position 14 is 2'-OH guanosine or 2'-O-methyl guanosine

<220>

<221> misc_feature

<222> (15)..(15)

<223> n at position 15 is 2'-OH guanosine or 2'-O-methyl guanosine

<220>
<221> wmisc_feature
<222> (16)..(16)

<223> n at position 16 is 2'-fluoro cytosine or deoxy cytidine

<220>

<221> misc_feature

<222> (18)..(18)

<223> n at position 18 is 2'-fluoro cytosine or 2'-O-methyl cytosine

<220>
<221> wisc_feature
<222> (19)..(19)

<223> n at position 19 is 2'-fluoro uridine or 2'-O-methyl uridine

<220>

<221> misc_feature

<222> (20)..(20)

<223> n at position 20 is 2'-OH guanosine or 2'-O-methyl guanosine

<220>
<221> misc_feature
<222>  (21)..(21)

<223> n at position 21 is 2'-OH adenosine or 2'-0O-methyl adenosine

<220>

<221> misc_feature

<222> (22)..(22)

<223> n at position 22 is 2'-OH guanosine or 2'-O-methyl guanosine

<220>
<221> misc_feature
<222> (23)..(23)

<223> n at position 23 is 2'-fluoro uridine or deoxy thymidine

<220>

<221> misc_feature

<222> (24) ..(24)

<223> n at position 24 is 2'-fluoroc cytosine or deoxy cytidine

2



and 25, which are deoxy thym di ne <400> 23 cgccgcgguc tcaggcgctg agtct gaguu
uaccugcg 38 <210> 24 <211> 38 <212> DNA <213> artificial sequence <220>
<223> synt heVPaooapesstfer <220> <221> misc_feature <222 FCIUS2006/88315<223> 3l
purines are 2'-0-nethyl; except at positions 5 and 17, wherein guanosine is
2'-0OH, and position 32, wherein adenosine is 13 WO 2006/ 088888
PCT/ US2006/ 005215 2'-OH <220> <221> m sc_feature <222> (1). (38) <223> al
pyrimdines are 2'-fluoro; except at positions 10, 12, 16, 18 and 24, wherein
cytidine is deoxy; and at positions 11, 19, 23 and 25, which are deoxy
t hym di ne <4003024 cgccgcgguc tcaggcgctg agtctgaguu uaccugcg 38 <210> 25
<211> 38 <21Z=1DNAis2iS@»uwartificial sequence <220> <223> synthetic aptaner
<220> <221> ni%e>f éatlur 85 <222> (1). (38) <223> all purines are 2'-Onethyl;
except at posf??%ng'%:%ﬁﬂtTW,nsﬁ%é(@%ﬁmﬁdﬁﬁ%gfﬁ%'f?ng- *"8nd position 32,
wher ei n adenosizne is 2'-COH <220>

<221> misc_feature

<222> (26)..(26)
<223> n at position 26 is 2'-OH guanosine or 2'-O-methyl guanosine

<220>

<221> misc_feature

<222>  (27)..(27)

<223> n at position 27 is 2'-OH adenosine or 2'-O-methyl adenosine

<220>
<221> misc_feature
<222> (28)..(28)

<223> n at position 28 is 2'-0OH guanosine or 2'-0O-methyl guanosine

<220>
<221> misc_feature
<222> (29)..(29)

<223> n at position 29 is 2'-fluoro uridine or deoxy thymidine

<220>

<221> misc_feature

<222> (32)..(32)

<223> n at position 32 is 2'-OH adenosine or 2'-O-methyl adencsine

<220>

<221> misc_feature

<222> (33)..(33)

<223> n at position 33 is 2'-fluoro cytosine or deoxy cytidine

<220>

<221> misc_feature

<222> (34)..(34)

<223> n at position 34 is 2'-fluoro cytosine or deoxy cytidine

<220>

<221> misc_feature

<222> (35)..(35)

<223> n at position 35 is 2'-fluoro uridine or deoxy thymidine

<220>

<221> misc_feature

<222> (36)..(36)

<223> n at position 36 is 2'-OH guanosine or 2'-O-methyl guanosine

<220>
<221> misc_feature
<222> (38)..(38)

<223> n at position 38 is 2'-OH guanosine or 2'-O-methyl guanosine

<400> 1
nnccgconnun NNNNNngnnn nnnnnnnnnu unnnnnen 38
<210> 2



<221> msc_feature <222> (1). (38) <223> all pyrimdines are 2'-fluoro;
except at positions 10, 12, 16 and 24, wherein cytidine is deoxy; and at
posi tions 11VO26)6/088888 and 29, which are deoxy thynidinePglﬂﬁﬂmQ@%Eﬁccgcgguc

t caggcgcug agtctgagtu uaccugcg 38 <210> 26 <211> 38 <212> DNA <213>
artificial sequence <220> <223> synthetic aptanmer <220> <221> m sc_feature
<222> (1). (38) <223> all purines are 2'-Onethyl; except at positions 5 and
17, wherein guanosine is 2'-0OH, and position 32, wherein adenosine is 2'-CH
<223> <221> ms¢ feature <222> (1)._(38) <223> all pyrimdines are

2' -fluoro; except akapositions 10, 12, 16 and 24, wherein cytidine is deoxy;
and at positiers>1%brtiZ8ciaRFeqiehcdD 2006/ 088888 PCT/ US2006/ 005215 and 30,

whi ch are deoxy. thym di ne <400> 26 cgccgcgguc tcaggcgcug agtct gagut uaccugcg
38 <210> 27 ééﬁi>s§§che§_@1 JNA <213> artificial sgeuence <220> <223>
synthetic aptamer <220> <221> misc feature <222> (1). (38)

<220>
<221> misc_feature
<222> (1)..(38)

<223> all pyrimidines are 2'-fluoro; except at positions 10, 12, 16
and 24, wherein cytidine is deoxy, and at positions 11, 23 and
25, which are deoxy thymidine

<220>
<221> misc_feature
<222> (1)..(38)

<223> all purines are 2'-O-methyl; except at positions 5 and 17,
wherein guanosine is 2'-0OH, and position 32, wherein adenosine is
2'-0CH

<400> 2
cgcegegguce tcaggcegcecug agtctgaguu uaccugcg 38

<210> 3

<211l> 42

<212> RNA

<213> artificial seqguence

<220>
<223> synthetic aptamer

<220>
<221> misc_feature
<222> (1)..(42)

<223> all pyrimidines are 2'-fluoro

<400> 3
gacgaugcgg ucucaugcgu cgagugugag uuuaccuucg uc 42

<210> 4

<211> 39

<212> DNA

<213> artificial sequence

<220>
<223> synthetic aptamer

<220>
<221> wisc_feature
<222> (1)..(38)

<223> all pyrimidines are 2'-fluoro

<220>
<221> misc_feature
<222> (1)..(38)



<223> all purines are 21-0-nethyl; except at positions 5 and 17, wherein
guanosine is 2'-0OH, and position 32, wherein adenosine is 2'-0H <220> <221>
m ss featur eVO2P9/P888881)  (38) <223> all pyrim dines are PETRPWHPE215except at
positions 10, 12, 16 and 24, wherein cytidine is deoxy; and at positions 11,
23, 25 and 31, which are deoxy thym di ne <400> 27 cgccgcgguc tcaggcgcug
agtctgaguu taccugcg 38 <210> 28 <211> 38 <212> DNA <213> artificial sequence
<220> <223> synthetic aptamer <220> <221> Mss feature <222> (1)..(3B) <223>
all purines at£:;21-.0r peliAY wreX%Caphe@t POSLLI QNS oo cafd 47,4 Wher ei n guanosi ne
is 21-OH, and posi theRiB2panshereinzadenasd BE foSitid 3HwrR 20> adesd2ikz N SC
feature <222> (1) is(88 <223> all pyrimdines are 2'-fluoro; except at
positions 10 ﬁ% 16 and 24, wherein cytidine is deoxy; and at positions 11,
23, 25, é 13ngi Al s Mhich are deoxy thym di ne <400> 28 cgccgcgguc
tcaggcgcug agkmgagest) “teccugcg 38 <210> 29 15 WD 2006/ 088888

PCT/ US2006/ 00522£5 t@mtiwe?& e PonDNALx 2 1B >inyetiefl dsea thedqédfence3'<8220>

linked

<400> 4
cgccocgcogguc ucaggcgcug agucugaguu uaccugegt 39

<210> 5

<211l> 39

<212> DNA

<213> artificial sequence

<220>
<223> gsynthetic aptamer

<2205
<221> misc_feature
<222> (1) ..(1)

<223> cytosine at position 1 is a modified by a 40 kDa branched
(1,3-bis (mPEG-[20 kDa]) -propyl-2-(4'-butamide)) PEG attached to
the nucleotide via an amine linker

<220>
<221> misc_feature
<222> (1)..(38)

<223> all pyrimidines are 2'-fluoro

<220>
<221> misc_feature
<222> (1)..(38)

<223> all purines are 2'-O-methyl; except at positions 5 and 17,
wherein guanosine is 2'-0H, and at position 32, wherein adenosine
is 2'-OH

<220>

<221> misc_feature

<222> (39)..(39)

<223> thymidine at position 39 is a 3' inverted deoxy thymidine
(3'-3'" linked)

<400> 5
cgcegegguc ucaggcgcug agucugaguu uaccugcgt 39

<210> 6

<211> 44

<212> RNA

<213> artificial sequence

<220>
<223> synthetic aptamer



<223> synthetic aptamer <220> <221> mi sc_feature <222> (1). (38) <223> all
purines are 2'-O-nethyl; except at positions 5 and 17, wherein guanosine is
2' -OH, and pYQRpBIss2  wherein adenosine is 2'-0OH <22@STRAPYYMSsc feature
<222> (1). (38) <223> all pyrimdines are 2'-flouro; except at positions 10,
12, 16 and 24, wherein cytidine is deoxy; and at positions 11, 23, 25 and
35, which are deoxy thym di ne <400> 29 cgccgcgguc tcaggcgcug agtct gaguu
uacctgcg 38 <210> 30 <211> 38 <212> DNA <213> artificial sequence <220>
<223> synthetigaptamer <220> <221> misc feature <222> (1) .. (38) <223> all
purines are 2<:0-netfryksatexcept at positions 5 and 17, wherein guanosine is
2'-OH, and posta2poniB2,(44Merein adenosine is 2'-0H <220> <221> msc_feature
<222> (1)..(38§23222385 PEF™BVPT AFYiPnes "dPe 2' -fluoro; except at positions 10,
12, 16, 24, 33.3and 34, wherein cytidine is deoxy; at position 9, wherein
uridi ne i s 21agrepgtuby lspudpghsatguppsidugontsubleu2dgand 25, whi ch ar e aadeoxy

t hym di ne <400> 30 cgccgcgguc tcaggcgcug agtctgaguu uaccugcg 38 <210> 31
<211> 38

<210> 7

<211> 40

<212> RNA

<213> artificial sequence

<220>
<223> gynthetic aptamer

<220>
<221> misc_feature
<222> (1) ..(40)

<223> all pyrimidines are 2'-fluoro

<220>
<221> misc_feature
<222> (1) ..(40)

<223> all purines are 2'-O-methyl; except at positions 2, 7 and 19,
wherein guanogine is 2'-0H, and positions 1 and 34, wherein
adenosine is 2'-0H

<400> 7
agcgceccgcgg ucucaggcgce ugagucugag uuuaccugcg 40

<210> 8

<211> 40

<212> RNA

<213> artificial sequence

<220>
<223> synthetic aptamer

<220>
<221> misc_feature
<222> (1)..(40)

<223> all pyrimidines are 2'-fluoro

<400> 8
ggcgcoccgegg ucucaggege ugagucugag uuuaccugceg 40

<210> 9

<211> 39

<212> DNA

<213> artificial sequence

<220>
<223> synthetic aptamer



<212> DNA <213> artificial sequence <220> <223> synthetic aptaner 16 WO
2006/ 088888 PCT/ US2006/ 005215 <220> <221> misc feature <222> Sl). (38)
<223> al | pVPAWEIHBE 2' - O methyl; except at positions FCARG2PFI0521gher ej n
guanosine is 21-OH, and position 32, wherein adenosine is 2'-0H <220> <221>
msc feature <222> (1). (38) <223> all pyrimdines are 2'-fluoro; except at
positions 10, 12, 16 and 24, wherein cytidine is deoxy; at position 4,
wherein cytosine is 2'-Onethyl; and at positions 11, 23, and 25, which are
deoxy thym di ag0s400> 31 cgccgcgguc tcaggcgcug agtctgaguu uaccugcg 38 <210>
32 <211> 38 <212>ubNArfe=243> artifici al sequence <220> <223> synthetic
apt aner <220322221%) ni¥¢ feature <222> (38) <223> all purines are
2' - O net hyl ; Z?ép@héfaﬁﬂﬁ?ﬁfﬁﬁsCB“%@ﬁL17”emM@Eﬁ@§g Hifahgst e i.s_21-OH, and
1>

Qanosine. is 2 erein a ine is
posi tion 32, mherebncﬁ enosine is msc feature® <222> (1).

(38) <223> al | pyrimdines are 2'-fluoro; except at positions 10, 12, 16 and
24, wherein cyt3°ine is deoxy at position 6, wherein
<221> misc_featur
<222> (1)..(38)
<223> all pyrimidines are 2'~fluoro; except at positions 10, 12, 16,
24, 33 and 34, wherein cytidine is deoxy, and at positions 11,
23, and 25, which are deoxy thymidine

<220>

<221> misc_feature

<222> (39)..(39)

<223> thymidine at position 39 is a 3' inverted deoxy thymidine
(3'-3' linked)

<400> 9
cgecgegguc tcaggcgcug agtctgaguu uaccugegt 39

<210> 10

<211l> 39

<212> DNA

<213> artificial sequence

<220>
<223> synthetic aptamer

<220>
<221> misc_feature
<222> (1)..(38)

<223> all purines are 2'-O-methyl, except at positions 5 and 17,
wherein guanosine is 2'-OH, and position 32, wherein adenosine is
2'-0OH

<220>

<221> misc_feature

<222> (1) ..(38)

<223> all pyrimidines are 2'-fluoro, except at positions 10, 12, 16,
24, 33 and 34, wherein cytidine is deoxy; at positions 1, 3, and
37, wherein cytosine is 2'-O-methyl; and at postions 11, 23, and
25, which are deoxy thymidine

<220>
<221> misc_feature
<222> (39)..(39)

<223> thymidine at position 39 is a 3' inverted deoxy thymidine
(3'-3" linked)

<400> 10
cgcecgegguc tcaggcgcocug agtctgaguu uaccugegt 39

<210> 11
<211> 38
<212> DNA



cytosine is 21-0-nethyl; and at positions 11, 23, and 25, mhich are deoxy
t hym di ne <400> 32 cgccgcgguc tcaggcgcug agtctgaguu uaccu%[% <210> 33
<211> 38 <M92000R(.888213> artificial sequence <220> <22§¥ P/HSEESc apt aner
<220> <221> misc_feature <222> (1). (38) 17 WD 2006/ 088888 PCT/U82006/005215
<223> all purines are 2'-Onethyl; except at positions 5 and 17, wherein
guanosine is 2'-0OH, and position 32, wherein adenosine is 2'-0H <220> <221>
msc feature <222> (1). (38) <223> all pyrimdines are 2'-fluoro; except at
positions 10, 16, rein cytidine is deoxy; at position 4 and 6,
wher ein cytos%ﬁ% iS 5ﬁcﬁﬂ qﬁﬁgg and at positions 11, 23, and 25, which are
deoxy thym di re2o<400> 33 cgccgcgguc tcaggcgcug agtctgaguu uaccugcg 38 <210>
34 <211> 38 <2%2> DNAEXI3Fametificial sequence <220> <223> synthetic
aptanmer <220> <221> misc_feature <222> (1) . (38) <223> all purines are
2'-O- et hyl; exfept at positions 5 and 17, wherein guanosine is 2'-0H, and
position 32, whareimsadesros: ne is

<222> (1)..(38)

<223> all purines are 2'-O-methyl, except at positions 5 and 17,

wherein guanosine is 2'-OH, and position 32, wherein adenosine is
2'-0H

<220>

<221> misc_feature

<222> (1)..(38)

<223> all pyrimidines 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 thymidine

<400> 11
cgecgegguc tcaggegeug agtctgaguu uaccugceg 38

<210> 12

<211> 38

<212> DNA

<213> artificial sequence

<220>
<223> synthetic aptamer

<220>

<221> misc_feature

<222> (1) ..(38)

<223> all purines are 2'-O-methyl; except at positions 5 and 17,
wherein guanosine is 2'-0H, and position 32, wherein adenosine is

'-OH
<220>
<221> misc_feature
<222> (1)..(38)

<223> all pyrmidines are 2'-fluoro; except at positions 1, 10, 12, 16
and 24, wherein cytidine is deoxy, and at positions 11, 23 and
25, which are deoxy thymidine

<400> 12
cgccgegguc tecaggcgecug agtctgaguu uaccugeg 38

<210> 13

<211l> 38

<212> DNA

<213> artificial sequence

<220>
<223> synthetic aptamer

<220>



2' -OH <220> <221> msc_feature <222> (1). (38) <223> all pyrimdines are

2' -fluoro; except at positions 10, 12, 16 and 24, wherein cytidine is deoxy,
and at posi tWOR0eE388%herein cytosine is 21-0-nethyl <4@§3US006BEEGcgguc
ucaggcgcug agucugaguu uaccugcg 38 <210> 35 <211> 38 <212> DNA <213>
artificial sequence <220> <223> synthetic aptanmer <220> <221> m sc_feature
c222> (1). (38) <223> all purines are 21-0-nethyl; except at positions 5 and
17, wherein guanosine is 2'-0OH, and position 32, wherein adenosine is 2'-CH
<220> <221> QEEE—ﬁEQﬁ?&RuH§ WD 2006/ 088888 PCT/ US2006/ 005215 <222> (1) (38)
<223> all pyri.p@di nes. ass ) -fluoro; except at positions 10, 12, 16 and 24,
wherein cyti dicessi side0xMes and 2ato-pasiyti 0dkedY ambpesieishs trhdiineg is 21- 0- net hyl
<400> 35 cgccgcggudhersaggegroatreatuéUgigand ratitiycé? 38here gdeng6 ne 231> 38
<212> DNA <213> art’if{%cial sequence <220> <223> synthetic aptanmer <220>

<220>
<221> misc_feature
<222> (1)..(38)

<223> all pyrimidines are 2'-fluoro; except at positions 3, 10, 12,
16 and 24, wherein cytidine is deoxy; and positions 11, 23, and
25, which are deoxy thymidine

<400> 13
cgccgegguce tcaggegcoug agtctgaguu uaccugceg 38

<210> 14

<211> 238

<212> DNA

<213> artificial sequence

<220>
<223> sgynthetic aptamer

<220>

<221> misc_feature

<222> (1)..(38)

<223> all purines are 2'-O-methyl; except at positions 5 and 17,
wherein guanosine is 2'-0OH, and position 32, wherein adenosine is
2'-0OH

<220>

<221> misc_feature

<222> (1)..(38)

<223> all pyrimidines are 2'-fluoro; except at positions 10, 12, 16,
24 and 37, wherein cytidine is deoxy; and at positions 11, 23,
and 25, which are deoxy thymidine

<400> 14
cgcegegguce tcaggegceug agtectgaguu uaccugceg 38

<210> 15

«<211> 38

<212> DNA

<213> artificial sequence

<220>
<223> sgynthetic aptamer

<220>

<221> misc_feature

<222> (1)..(38)

<223> all purines are 2'-O-methyl; except at positions 5 and 17,
wherein guanosine is 2'-OH, and position 32, wherein adenosine is
2'-0OH

<220>



<221> m sc feature <222> W (38) <223> all purines are 21-0-nethyl; except at
positions 5 and 17, wherein guanosine is 21-0OH, and position 32, wherein
adenosi ne | SWO2000/083888250> <221> nisc_feature <222> (1)PCTUSEN6RHIZS 3|
pyrimdines are 2'-fluoro; except at positions 10, 12, 16 and 24, wherein
cytidine is deoxy; at position 1B, wherein cytosine is 21-0-nethyl; and at
position 19, wherein uridine is 2'-0-nmethyl <400> 36 cgccgcgguc ucaggcgcug
agucugaguu uaccugcg 38 <210> 37 <211> 38 <212> DNA <213> artificial sequence
<220> <223> sypgheti.c gt ger <220> <221> msc feature <222> (1). _ (38)
<223> all puripes aﬁe‘% met hyl ; except at positions 5 and 17, wherein
guanosine is 2ZB€H@1amdmm0®mb$®me32:ﬂuhereknm@demOﬁhnephs1021z£hk<220> <221>
m sc_feature <2225n 'Wh138)0¥2@®$ af [depyrr i 17 dicpgdompPe vRexefihyor o; except at
positions 10, 12, éﬁ‘1@&@.glm;9ﬁ§W§}na¥§f?8Pﬁ%1?§ Heoky; *“8t>p0¥itt on 29,
wherein wuridine is 2'-Onethyl; and at positions 11, 23 and 25, which are
deoxy thym di reoot9 190 2006/088888 PCT/ US2006/ 005215 <400> 37 cgccgcgguc

t caggcgcug agretgeryut "aRRIEUYE FISE IARP I B BRI 38

<210> 16
<211> 38
<212> DNA

<213> artificial sequence

<220>
<223> synthetic aptamer

<220>

<221> misc_feature

<222> (1) ..(38)

<223> all purines are 2'-O-methyl; except at positions 5 and 17,
wherein guanosine is 2'-OH, and position 32, wherein adenosine is
2'-0H

<220>

<221> misc_feature

<222> (1)..(38)

<223> all pyrimidines are 2'-fluoro; except at positions 10, 12, 16
and 24, wherein cytidine is deoxy; at position 37, wherein
cytosine is 2'-O-methyl; and at positions 11, 23 and 25, which
are deoxy thymidine

<400> 16
cgeecgegguce tcaggegcoug agtctgaguu uaccugcg 38

<210> 17

<211> 38

<212> DNA

<213> artificial sequence

<220>
<223> synthetic aptamer

<220>

<221> mwisc_feature

<222> (1)..(38)

<223> all purines are 2'-O-methyl; except at positions 5 and 17,
wherein guanosine is 2'-OH, and position 32, wherein adenosine is
2'-0H

<220>

<221> misc_feature

<222> (1)..(38)

<223> all pyrimidines are 2'-fluoro; except at positions 10, 12, 16
and 24, wherein cytidine is deoxy; at position 1, wherein
cytosine is 2'-O-methyl; and at positions 11, 23 and 25, which

10



<211> 38 <212> DNA <213> artificial sequence <220> <223> synthetic aptaner
<220> <221> msc _feature <222> (1). (38) <223> all purines are 2'-0O nethyl;
except at po¥PeeUenEsss and 17, wherein guanosine is 21- BT/URHYO/MESSt i on 32,
wherein adenosine is 2'-0H <220> <221> misc_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 wuridine is 2'-Cnethyl; and at
positions 11, 23 and 25, which are deoxy thym di ne <400> 38 cgccgcgguc

t caggcgcug agt ct gaguu ccugcg..38 <210> 39 <211> 38 <212> DNA <213>
artificial sequencg‘re Sg‘%’>‘H§§%§§e synthetic aptamer <220> <221> m sc feature
<222> (1)._(38)00<223> all purines are 21-O nethyl; except at positions 5 and
17, wherein §UEAGSIAECIIoTue GEFctgrupdsFidcon 32, wherein adenosine is 2'-CH
<220> <221> misc_feature <222> (1)..(3B) <223> all pyrimdines are
21-fluoro; exegpt at positions 10, 12, 16 and 24, wherein cytidine is deoxy;
at position 3%i1iwheeein wuridine is 2'-Onethyl; and at positions 11, 23 and
25, Wﬁ“ Ch <212> DNA

<213> artificial sequence

<220>
<223> synthetic aptamer

<220>
<221> misc_feature
<222> (1)..(38)

<223> all purines are 2'-O-methyl; except at positions 5 and 17,
wherein guanosine is 2'-0OH, and position 32, wherein adenosine is
2'~-0H

<220>

<221> misc_feature

<222> (1)..(38)

<223> all pyrimidines are 2'-fluoro; except at positions 10, 12, 16 and
24, wherein cytidine is deoxy; at positions 1, 3 and 37, wherein
cytosine is 2'-O-methyl; and at positions 11, 23 and 25, which
are deoxy thymidine

<400> 18
cgcegegguc tcaggcgcecug agtctgaguu uaccugeg 38

<210> 19

<211> 38

<212> DNA

<213> artificial sequence

<220>
<223> synthetic aptamer

<220>

<221> misc_feature

<222> (1)..(38)

<223> all purines are 2'-O-methyl; except at positions 5 and 17,
wherein guanosine is 2'-OH, and position 32, wherein adenosine is
2'-0H

<220>

<221> misc_feature

<222> (1) ..(38)

<223> all pyrimidines are 2'-fluoro; except at positions 4, 10, 12, 16
and 24, wherein cytidine is deoxy; and at positions 11, 23, and
25, which are deoxy thymidine

<400> 19 .
cgecegegguce tcaggegcug agtctgaguu uvaccugeg 38

11



are deoxy thym di ne <400> 39 cgccgcgguc tcaggcgcug agtctgaguu uaccugcg 38
<210> 40 20 WD 2006/ 088888 PCT/ US2006/ 005215 <211> 38 <212> DNA <213>
artificial S¥QAVAEES88:220> <223> synthetic aptamer <22@S$TABPYOWRSc feature
<222> (1). (38) <223> all purines are 2'-Onethyl; except at positions 5 and
17, wherein guanosine is 21-0OH, and position 32, wherein adenosine is 2'-CH
<220> <221> msc_feature <222> (1). (38) <223> all pyrimdines are

2' -fluoro; except at positions 10, 12, 16 and 24, wherein cytidine is deoxy;
at positions 29,,.30,and 31, wherein uridine is 2'-Onethyl; and at positions
11, 23 and 25,21:whizgh are deoxy thym di ne <400> 40 cgccgcgguc tcaggcgcug
agt ct gaguu uaezzgc@N88 <210> 41 <211> 38 <212> DNA <213> artificial sequence
<220> <223> syfthetyElfapramsauiere220> <221> misc feature <222> (1). (38) <223>
all purines arg,21-0-nethyl; except at positions 5 and 17, wherein guanosine
is 21-OH, and<ponsi tshhedi2, apphxei N adenosine is 2'-COH

<220>

<221> misc_feature

<222> (1)..(38)

<223> all purines are 2'-O-methyl; except at positions 5 and 17,
wherein guanosine is 2'-OH, and position 32, wherein adenosine is

2'-0OH
<220>
<221> misc_feature
<222> (1)..(38)

<223> all pyrimidines are 2'-fluoro; except at positions 6, 10, 12, 16
and 24, wherein cytidine is deoxy; and at positions 11, 23 and
25, which are deoxy thymidine

<400> 20
cgcecgegguce tcaggcgeug agtctgaguu uaccugceg 38
<210> 21
<211> 38

<212> DNA
<213> artificial sequence

<220>
<223> synthetic aptamer

<220>
<221> misc_feature
<222> (1)..(38)

<223> all purines are 2'-O-methyl; except at positions 5 and 17,
wherein guanosine is 2'-OH, and position 32, wherein adenosine is
2'~0OH

<220>

<221> misc_feature

<222> (1)..(38)

<223> all pyrimidines are 2'-fluoro; except at positions 4, 6, 10, 12,
16 and 24, wherein cytidine is deoxy; and at positions 11, 23
and 25, which are deoxy thymidine

<400> 21

cgcegegguce tcaggecgceug agtctgaguu uaccugeg 38
<210> 22

<211l> 38

<212> DNA

<213> artificial sequence

<220>
<223> synthetic aptamer

12



<220> <221> msc_feature <222> (1)..(38) <223> all pyrimdines are

2' -fluoro; except at positions 10, 12, 16 and 24, wherein cytidine is deoxy;
at position V882000488 n  uridine is 21-0-nethyl; and at PSE4iSeI08PS2¥1, 23 and
25, which are deoxy thym di ne c400> 41 cgccgcgguc tcaggcgcug agtct gaguu
uaccugcg 38 210> 42 <211> 38 c¢212> DNA <213> artificial sequence <220> 21
WO 2006/ 088888 PCT/ US2006/ 005215 <223> synthetic aptaner <220> <221> m sc
feature <222> (1). (38) <223> all purines are 2'-Onethyl; except at position
5, wherein guanosine is deoxy; at position 17, wherein guanosine is 2'-0H;
and position 32, wherein adenosine is 2'-0H <220> <221> msc feature <222
(1) (38) <223=2=abl pyrimdines are 2'-fluoro; except at positions 10, 12, 16
and 24, whereﬁ@igyWFﬂLﬁﬁfPﬁadeoxy; and at positions 11, 23 and 25, which are
deoxy thymi di 58324005 47 cOccOGUMG. &6AICICHT, AL GLERIW Hagsugeg 38 <210>
43 <211> 38 <212> ,INAif213R=aet id b CloR] Segeance 3x52dre m22BroSyatiBet i C

apt anmer <220> 2'~OH

<220>
<221> misc_feature
<222> (1)..(38)

<223> all pyrimidines are 2'-fluoro; except at positions 10, 12, 16,
18 and 24, wherein cytidine is deoxy; and at positions 11, 23 and
25, which are deoxy thymidine

<400> 22
cgecegegguce tcaggcgcug agtctgaguu uaccugcg 38

<210> 23

<21l> 38

<212> DNA

<213> artificial sequence

<220>
<223> synthetic aptamer

<220>

<221> misc_feature

<222> (1)..(38)

<223> all purines are 2'-O-methyl; except at positions 5 and 17,
wherein guanosine is 2'-0H, and position 32, wherein adenosine is
2'-0H

<220>

<221> misc_feature

<222> (1)..(38)

<223> all all pyrimidines are 2'-fluoro; except at positions 10, 12,
16 and 24, wherein cytidine is deoxy; and at positions 11, 19, 23
and 25, which are deoxy thymidine

<400> 23
cgecgegguce tecaggegetg agtctgaguu uaccugeg 38

<210> 24

<211> 38

<212> DNA

<213> artificial sequence

<220>
<223> synthetic aptamer

<220>
<221> misc_feature
<222> (1)..(38)

<223> all purines are 2'-O-methyl; except at positions 5 and 17,
wherein guanosine is 2'-OH, and position 32, wherein adenosine is

13



<221> msc feature <222> (1) _ (38) <223> all purines are 2'-0Onethyl; except
at position 5 wherein guanosine is 2'-0OH, at position 17, wherein guanosine
is deoxy; aNA20068%38%8on 32, wherein adenosine is 2'-OH EEIFS20069H315
msc_feature <222> (1). (38) <223> all pyrimdines are 21-fluoro; except at
positions 10, 12, 16 and 24, wherein cytidine is deoxy; and at positions 11,
23 and 25, which are deoxy thym di ne <400> 43 cgccgcgguc tcaggcgcug

agt ct gaguu uaccugcg 38 <210> 44 <211> 38 <212> DNA <213> artificial sequence
<220> <223> synt het)i g aptamer <220> <221> misc_feature <222> (1). (38) <223>
all purines are 21-0-nethyl; except at positions 5 and 17, 22 WD 2006/ 088888
PCT/ US2006/ 005225 wherein guanosine is 2'-0OH and position 32, wherein
adenosi ne |sj)§é2§xy(‘%?f’2 frgzure<221> mst feature <222> (1). (38) <223> all
pyrimdines args2" 111 'yokQieXeept ,at, positions 10, 12, 16 and 24, wherein
cytidine is deoxy; aamgz;,atvrilj}géﬁ(si Ef&éﬁlﬁje d?gyiéeﬁgndjﬁgggégﬁ?;@oﬁ%i denxy thyni dine
<400> 44 cgccgcgguend eaggeige ugeagbot gaguaindaccugcg 38 <2105 48 211> 40
<212> DNA

<400> 24
cgccgegguc tcaggegctg agtctgaguu uaccugcg 38

<210> 25

<211> 38

<212> DNA

<213> artificial sequence

<220>
<223> synthetic aptamer

<220>
<221> misc_feature
<222> (1)..(38)
<223> all purines are 2'-O-methyl; except at positions 5 and 17,
g?egein guanosine is 2'-OH, and position 32, wherein adenosine is
-0OH

<220>

<221> misc_ feature

<222> (1)..(38)

<223> all pyrimidines are 2'-fluoro; except at positions 10, 12, 16
and 24, wherein cytidine is deoxy; and at positions 11, 23, 25
and 29, which are deoxy thymidine

<400> 25
cgccgegguc tcaggegeug agtctgagtu uaccugcg 38

<210> 26

<211> 38

<212> DNA

<213> artificial sequence

<220>
<223> synthetic aptamer

<220>
<221> misc_feature
<222> (1) ..(38)

<223> all purines are 2'-O-methyl; except at positions 5 and 17,
wherein guanosine is 2'-OH, and position 32, wherein adenosine is
2'-0H

<220>

<221> wmisc_ feature

<222>  (1)..(38)

<223> all pyrimidines are 2'-fluoro; except at positions 10, 12, 16
and 24, wherein cytidine is deoxy; and at positions 11, 23, 25

14



<213> artificial sequence <220> <223> synthetic aptaner <220> <221>

msc _feature <222> (1). (40) <223> all purines are 2'-Onethyl; except at
posi tions 6 VuPa00¢/888888\herei n guanosine is 2'-OH, and podiWHISYS21her ei n
adenosine is 2'-0H <220> <221> misc feature <222> (1) ._(40) <223> al
pyrimdines are 2'-fluoro; except at positions 11, 13, 17 and 25, wherein
cytidine is deoxy; at position 40, wherein cytosine is 21-0-nethyl; and at
positions 12, 24 and 26, which are deoxy thym di ne <400> 45 gcgucgcggu

ct caggcgcu gagtctg uaccuacgc, 40 <210> 46 <211> 38 <212> DNA <213>
artificial sequencgg83226§u%2 S8 tﬁ@??ﬁmaptaner <220> <221> nisc_feature
<222> (1). (38)00<228> all purines are 21-0-nethyl; except at positions 5 and
17, wherein §r&ABSPAEcigcXug CGEctapitpesrtdcon 32, wherei n adenosine i s deoxy
<220> <221> misc_feature <222> (1). (38) 23 WO 2006/ 088888 PCT/ US2006/ 005215
<223> all pyrisiodi nes are 21-fluoro; except at positions 10, 12, 16 and 24,
wherei n cyti ditie>i ssdeoxy; at positions 36, 37 and 38 wherein cytosine is
2'-Onethyl; afid”athositions 11, 23 and 25,

rtificial sgeuence

<220>
<223> synthetic aptamer

<220>
<221> misc_feature
<222> (1)..(38)

<223> all purines are 2'-O-methyl; except at positions 5 and 17,
wherein guanosine is 2'-OH, and position 32, wherein adenosine is
2'-0OH

<220>

<221> misc_feature

<222>  (1)..(38)

<223> all pyrimidines are 2'-fluoro; except at positions 10, 12, 16
and 24, wherein cytidine is deoxy; and at positions 11, 23, 25
and 31, which are deoxy thymidine

<400> 27
cgeegegguce tecaggegcug agtctgaguu taccugcg 38

<210> 28

<211> 38

<212> DNA

<213> artificial sequence

<220>
<223> synthetic aptamer

<220>
<221> misc_feature
<222> (1)..(38)

<223> all purines are 2'-O-methyl; except at positions 5 and 17,
wherein guanosine is 2'-0OH, and position 32, wherein adenosine is
2'-0H

<220>

<221> misc_feature

<222> (1)..(38)

<223> all pyrimidines are 2'-fluoro; except at positions 10, 12, 16
and 24, wherein cytidine is deoxy; and at positions 11, 23, 25,
29, 30 and 31, which are deoxy thymidine

<400> 28
c¢gccgeggue tcaggcegcug agtctgagtt taccugeg 38

<210> 29
15



whi ch are deoxy thym di ne <400> 46 gggcgcgguc tcaggcgcug agtctgaguu uaccuccce
38 <210> 47 <211> 40 <212> DNA <213> artificial sequence <220> <223>

synt hetic apV@A¥p/I88&$20> <221> nmiss feature <222> (1) (F4BIUSEPYEB2R | pur i nes
are 21-0-nethyl; except at positions 6 and 18, wherein guanosine is 2'-0H;
and position 33, wherein adenosine is 2'-0OH <220> <221, msc feature <222>
(1)._(40) <223> all pyrimdines are 2'-fluoro; except at positions 11, 13, 17
and 25, wherein cytidine is deoxy; at position 40, wherein cytosine is
2'-Onmethyl; and at positions 12, 24 and 26, which are deoxy thym dine <400>
47 gcgeccgeggu<gkeaggegceu gagtctgagu uuaccugcgc 40 <210> 48 <211> 45 <212>
DNA <213> art kfisei aktisegueneguens220> <223> synt heti c aptaner <220> <221>

m sc_feature <222> (1). (44) <223> all purines are 21-0-nethyl; except at
positions 8 af ~Wherei . guanosine is 21-OH and position 35 wherein
adenosine is 21 C}f<220> F<5%1> nisc feature

<220>
<221> misc_feature
<222> (1)..(38)
<223> all purines are 2'-O-methyl; except at positions 5 and 17,
wherein guanosine is 2'-OH, and position 32, wherein adenosine is

2'-0OH
<220>
<221> misc_feature
<222> (1)..(38)

<223> all pyrimidines are 2'-flouro; except at positions 10, 12, 16
and 24, wherein cytidine is deoxy; and at positions 11, 23, 25
and 35, which are deoxy thymidine

<400> 29
cgccgegguc tcaggegcug agtctgaguu uacctgceg 38

<210> 30

<211l> 38

<212> DNA

<213> artificial sequence

<220>
<223> synthetic aptamer

<220>
<221> misc_feature
<222>  (1)..(38)

<223> all purines are 2'-O-methyl; except at positions 5 and 17,
whereln guanosine is 2'-0H, and position 32, wherein adenosine is

21 -0
<220>
<221> misc_feature
<222> (1)..(38)

<223> all pyrimidines are 2'-fluoro; except at positions 10, 12, 16,
24, 33 and 34, wherein cytidine is deoxy; at position 9, wherein
uridine is 2'-O-methyl; and at positions 11, 23 and 25, which are
deoxy thymidine

<400> 30
cgeccgegguc tecaggegeug agtctgaguu uaccugag 38

<210> 31

<211> 38

<212> DNA

<213> artificial sequence

<220>
<223> synthetic aptamer
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<222> (1)._(44) <223> all pyrimdines are 2'-fluoro <220> <221> misc feature
<222> (45) _.(45) 24 WD 2006/ 088888 PCT/ US2006/ 005215 <223> thym di ne at

posi tion 45 WQ2¥6/888888 1y ert ed deoxy thymidine (3'-3" |i RkdyP20up321548
ggacgccgcg gucucaggcg cugagucuga guuuaccugc gucut 45 <210> 49 <211> 42 <212>
DNA <213> artificial sequence <220> <223> synthetic aptanmer <220> <221>
msc_feature <222> (1)..(42) <223> all purines are 21-0-nethyl; except at
positions 7 and 19, wherein guanosine is 21-OH and at position 34, wherein
adenosine is 2'-0H <220> <221> misc_feature <222> (1). (42) <223> al
cytosines are 2'-fluoro; except at positions 12, 14, 18, 26, 35 and 36, which
are deoxy cytkdﬂme and at positions 20, 41 and 42, wherein cytosine is

2' - O net hy <§§%€ m@%ﬁ%;ﬂﬁ%c feature <222> (1)._(42) <223> all uridines are
2' -fluor 0, ex :Lng re %1-10 %r I Qxce Iagl gglt §nszg‘ o t hyl and at
positions 13, 25, %%er%%l a&% L, is mog i gégiepaﬁyzi ﬁykr@rgllin%deﬁésQQe 149
ggcgccgcegg uctcaggegamugagtctgag tuuacctgcg cc 42 <210> 50

<220>
<221> misc_ feature
<222> (1)..(38)

<223> all pyrimidines are 2'-fluoro; except at positions 10, 12, 16
and 24, wherein cytidine is deoxy; at position 4, wherein
cytosine is 2'-O-methyl; and at positions 11, 23, and 25, which
are deoxy thymidine

<400> 31
cgccgegguce tcaggcegcug agtctgaguu uaccugceg 38

<210> 32

<211> 38

<212> DNA

<213> artificial sequence

<220>
<223> sgynthetic aptamer

<220>

<221> misc_feature

<222> (1) ..(38)

<223> all purines are 2'-O-methyl; except at positions 5 and 17,
wherein guanosine is 2'-OH, and position 32, wherein adenosine is

2'-0OH
<220>
<221> misc_feature
<222> (1)..(38)

<223> all pyrimidines are 2'-fluoro; except at positions 10, 12, 16
and 24, wherein cytidine is deoxy; at position 6, wherein
cytosine is 2'-O-methyl; and at positions 11, 23, and 25, which
are deoxy thymidine

<400> 32
cgecgegguc tcaggegcug agtctgaguu uaccugceg 38

<210> 33

<211> 38

<212> DNA

<213> artificial sequence

<220>
<223> synthetic aptamer

<220>
<221> misc_feature
<222> (1)..(38)
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211> 42 <212> DNA <213> artificial sequence <220> <223> syntherlc aptaner
2220> <221> msc feature <222> (1)._(42) <223> all pyrln%? arg %Z-O-UEthlé4
except at po¥PPYSAESB and 19, wherein guanosine is 2' - BAT/EHIYR250si ti on
wherein adenosine is 2'-0OH <220> <221> nmisc_eature <222> (1)..(42) <223>
all cytosines are 2'-fluoro; except at positions 12, 14, 18, 26, 25_V[2 4 at
2006/ 088888 PCT/ UsS2006/ 005215 35, 36 and 39, mhlch are deoxy cytldlne,lan.
positions 3, 20, 41 and 42, wherein cytosine is 2 -C)nethyl <220>. <22d? ﬁle
feature <2222 (1)..{42), <223> uridine at position 11 is 2'-fluoro; uridine a
iti i S >-?i§iﬁﬁlej?r?2 X TOHS 1 Zeepnat pysitgons and 33, and 37 are deoxy
o i ne- <4005 50° (idhoc poSI THES 43 Aot ctgag TTHTHeAgey ee a2 <210> 51
t hym di ne <400> 502ggegccgcgg uct caggcge ugagt ¢t gag ctGey :

<211> 42 <212> DNA <213> artificial sequence <220> <223> syntheflc aptﬁnFr
<220> <221> nis¢ feature, <222> (1). (42) <223> all purines are 2'-0-methyl;
except at poskhbon$n77a@a 19,  wherein guanosine is 2'-CH

<223> all pyrimidines are 2'-fluoro; except at positions 10, 12, 16
and 24, wherein cytidine is deoxy; at position 4 and 6, wherein
cytosine is 2'-O-methyl; and at positions 11, 23, and 25, which
are deoxy thymidine

<400> 33
cgecgegguc tcaggcgecug agtctgaguu uaccugeg 38

<210> 34

<211> 38

<212> DNA

<213> artificial sequence

<220>
<223> synthetic aptamer

<220>
<221> misc_feature
<222> (1)..(38)

<223> all purines are 2'-0O-methyl; except at positions 5 and 17,
wherein guanosine is 2'-0H, and position 32, wherein adenosine is

2'-0H
<220>
<221> misc_feature
<222> (1) ..(38)

<223> all pyrimidines are 2'-fluoro; except at positions 10, 12, 16
and 24, wherein cytidine is deoxy; and at position 18, wherein
cytosine is 2'-O-methyl

<400> 34
cgccgcgguc ucaggegoug agucugaguu uaccugeg 38

<210> 35

<211> 38

<212> DNA

<213> artificial sequence

<220>
<223> synthetic aptamer

<220>

<221> misc_feature

<222> (1)..(38)

<223> all purines are 2'-O-methyl; except at positions 5 and 17,
wherein guanosine is 2'-0OH, and position 32, wherein adenosine is
2'-0OH

<220>
<221> misc_feature
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<220> <221> m sc_feature <222> (1)..(42) <223> cytosine at positions 5, 6,

8, 12, 14, 18, 26, 35, 36 and 39 are deoxy cytidine; and cystosi ne at

posi tions 3,WOR0068%8End 42 are 2'-O nethyl <220> <221FCHSEFRERIre <222>
(1). (42) <223> uridine at position 21 is 21-0-methyl; positions 11, 13, 25,
27, 31, 32, 33 and 37 are deoxy thym di ne <400> 51 ggcgccgcgg tctcaggcgce
ugagtctgag tttacctgcg cc 42 <210> 52 <211> 42 <212> DNA <213> artificial
sequence <220> <223> synthetic aptanmer <220> <221> nmisc_feature <222> (1).
(42) <223> aII:Purrnes are 21-0-net hyl ; except at positions 7 and 19, wherein
guanosine is 2 f 6ég§§§8§lPCT/U§§906/ 05215 <220> <221> m sc
feature <2225 (31) an iéﬁ acyrﬂdma@sago OSTE i r{;%itﬁ n21)" 25 .and 27 are

21- 0- net hyl ; p05|mk0ﬁ3el& 2'3d:me31 33 and 37 are deoxy thynldlne <220> <221>
m sc feature <222> (1). (42) <223> cytosine at positions 5, 6, 8, 12, 18, 35,

36 and 39 are %Sg | ne;_ .and t&éc@e at positions 3, 14, 2 26, 41 and
42 are - 0- et X%%gg%ﬁgag Gadth %B

<210> 36
<211> 38
<212> DNA

<213> artificial sequence

<220>
<223> synthetic aptamer

<220>
<221> misc_feature
<222> (1)..(38)

<223> all purines are 2'-O-methyl; except at positions 5 and 17,
wherein guanosine is 2'-OH, and position 32, wherein adenosine is
2'-0H

<220>

<221> misc_feature

<222> (1)..(38)

<223> all pyrimidines are 2'-fluoro; except at positions 10, 12, 16
and 24, wherein cytidine is deoxy; at position 18, wherein
cytosine is 2'-O-methyl; and at position 19, wherein uridine is
2'-O-methyl

<400> 36
cgccgegguce ucaggcgcoug agucugaguu uaccugceg 38

<210> 37

<211> 38

<212> DNA

<213> artificial sequence

<220>
<223> synthetic aptamer

<220>

<221> misc_feature

<222> (1)..(38)

<223> all purines are 2'-O-methyl; except at positions 5 and 17,
wherein guanosine is 2'-0OH, and position 32, wherein adenosine is

2'-0H
<220>
<221> misc_feature
<222> (1)..(38)

<223> all pyrlmldines are 2'-fluoro; except at positions 10, 12, 16
and 24, wherein cytidine is deoxy; at position 29, wherein
uridine is 2'-O-methyl; and at positions 11, 23 and 25, which
are deoxy thymidine
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cgc t cucaggcgc ugagucugag tttacctgcg cc 42 <210> 53 <211> 40 <212>
%%2922%3ggartifig?a? segugnceg 2220> <223> synthetic aptaner 0<2250?5 <221> misc
feature <22992Q0¢38888 (1) <223> adenosine at position 1 PRALSHYPIAScon] ugat ed
to the 5° end <220> <221> misc feature <222> (1) ._(40) <223> all purines
are 2'-O-nethyl; except at positions 3, 8 and 20, wherein guanosine is 2'-0H,
and at position 2, wherein adenosine is 2'-0H <220> <221> m sc_feature
<222> (1). (40) <223> all pyrimdines are 2'-fluoro <400> 53 agcgccgcgg
ucucaggcgc ugagucu ag uuuaccugcg 40 <210> 54 <211> 42 <212> DNA <213>
artificial seq ctg%gcgm2%§§d%¥qhhetLccaptaner <220> <221> aglsc feature
<222> (1). (42 3 il Fi are 296 fet hyl ; except at p05|tFpns 7 and
19, wher ei n guan05|ne is 2' OH, and at position 34, wherein adenosine 27 WO
2006/ 088888 P§£ﬁ§8§§06/005215 is 2-OH <220>

<212> DNA
<213> artificial sequence

<220>
<223> synthetic aptamer

<220>
<221> misc_feature
<222> (1)..(38)

<223> all purines are 2'-O-methyl; except at positions 5 and 17,
whereln guanosine is 2'-0OH, and position 32, wherein adenosine is

-0OH
<220>
<221> misc_feature
<222> (1)..(38)

<223> all pyrimidines are 2'-fluoro; except at positions 10, 12, 16
and 24, wherein cytidine is deoxy; at position 30, wherein
uridine is 2'-O-methyl; and at positions 11, 23 and 25, which
are deoxy thymidine

<400> 38
cgccgegguce tcaggcgcug agtctgaguu uaccugecg 38

<210> 39

<211l> 38

<212> DNA

<213> artificial sequence

<220>
<223> synthetic aptamer

<220>
<221> mnisc_feature
<222> (1)..(38)

<223> all purines are 2'-0- ~-methyl; except at positions 5 and 17,
whereln guanosine is 2'-0OH, and position 32, wherein adenosine is

-OH
<220>
<221> misc_feature
<222> (1)..(38)

<223> all pyrimidines are 2'- ~-fluoro; except at positions 10, 12, 16
and 24, wherein cytidine is deoxy; at position 31, wherein
uridine is 2'-O-methyl; and at positions 11, 23 and 25, which
are deoxy thymidine

<400> 39
cgeegeggue tcaggegeug agtctgaguu uaccugeg 38
<210> 40
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<221> msc feature <222> (1). (42) <223> all cytosings are Za-f{uorogtexcepzl
at positions 12, 14, 18 and 26, which are deoxy cytidine; and a ositions
andp42, wherVEP A006E8RBEsi ne is 2' - O net hyl <220> <221> w?§€“§€§ﬁﬂﬁég <222> (1).
(42) <223> all wuridines are 2'-fluoro; positions 13, 25, and 27 are deoxy
thym di ne <400> 54 ggcgccgecgg uctcaggcgc ugagtctgag uuuaccugcg cc 42 <210> 55
<211> 42 <212> RNA <213> artificial sequence <220> <223> synthetic aptaner
<220> <221> mi sc_feature <222> (1). (42) <223> all purines are 2'-0-nethyl;
except at positions 7 and 19, wherein guanosine is 2'-OH and at position 34,
wherei n adeno$Eflé s 2'-OH <220> <221> nmisc_feature <222> (1). (42) <223>
all cytosines.ae irﬁ&hggﬁqkqg%@gpt at positions 12, 14, 18, 26, 41 and 42,
wherein cytosine is 2'-Onethyl <220> <221> misc_feature <222> (1) . (42)
<223> all uridtites are 2'-fluoro; except at positions 13, 25, and 27, wherein
uridine is 21 0 et Y40 *EE ggcgececgegg ucucaggcge ugagucugag uuuaccugcg cc
42

<220>

<221> misc_feature

<222> (1)..(38)

<223> all purines are 2'-O-methyl; except at positions 5 and 17,
wherein guanosine is 2'-OH, and position 32, wherein adenosine is

2'-0OH
<220>
<221> misc_feature
<222> (1)..(38)

<223> all pyrimidines are 2'-fluoro; except at positions 10, 12, 16
and 24, wherein cytidine is deoxy; at positions 29, 30 and 31,
wherein uridine is 2'-O-methyl; and at positions 11, 23 and 25,
which are deoxy thymidine

<400> 40
cgccgegguc tcaggegeug agtctgaguu uaccugeg 38

<210> 41

<211> 38

<212> DNA

<213> artificial sequence

<220>
<223> synthetic aptamer

<220>
<221> misc_feature
<222> (1)..(38)

<223> all purines are 2'-O-methyl; except at positions 5 and 17,
wherein guanosine is 2'-OH, and position 32, wherein adenosine is
2'-0H

<220>

<221> misc_feature

<222> (1)..(38)

<223> all pyrimidines are 2'-fluoro; except at positioms 10, 12, 16
and 24, wherein cytidine is deoxy; at position 35, wherein
uridine is 2'-O-methyl; and at positions 11, 23 and 25, which
are deoxy thymidine

<400> 41
cgecgegguce tcaggegeug agtctgaguu uaccugeg 38

<210> 42

<211> 38

<212> DNA

<213> artificial sequence

<220>
21



<210> 56 <211> 39 <212> DNA <213> artificial sequence <220> <223> synthetic
apt aner <220> 28 WO 2006/ 088888 PCT/ US2006/ 005215 <221> m st feature <222>
(1). (38) <2¥820080%88%%yr i i di nes are 21-fluoro <220> <2PEI/UpMe06eRt ure <222>
(1). (38) <223> all purines are 2'-Onethyl; except at positions 5 and 17,
wherei n guanosine is 2'-0OH <220> <221> misc feature <222> (39) .(39) <223>
thymdine at position 39 is a 3" inverted deoxy thymdine (31-3" |inked)
<400> 56 cgccgcgguc ucaggcgcug agucugaguu uaccugegt 39 <210> 57 <211> 39
<212> DNA <213> artificial sequence <220> <223> synthetic aptaner <220>
<221> m sc_f eatiire syxppis {Prpmer(36) <223> all pyrimdines are 2'-fluoro;
except at position 18, wherein cytosine is 21-0-nethyl; and at position 19
wherein uridingd.s 2'-0-nmethyl <220> <221> misc_feature

<221> wisc_feature

<222> (1)..(38)

<223> all purines are 2'-O-methyl; except at position 5, wherein

guanosine is deoxy; at position 17, wherein guanosine is 2'-OH;
and position 32, wherein adenosine is 2'-OH

<220>

<221> misc_feature

<222> (1)..(38)

<223> all pyrimidines are 2'-fluoro; except at positions 10, 12, 16
and 24, wherein cytidine is deoxy; and at positions 11, 23 and
25, which are deoxy thymidine

<400> 42
cgecgegguce tcaggegcecug agtctgaguu uaccugeg 38
<210> 43
<211> 38

<212> DNA .
<213> artificial sequence

<220>
<223> synthetic aptamer

<220>
<221> misc_feature
<222> (1)..(38)

<223> all purines are 2'-O-methyl; except at position 5, wherein
guanosine is 2'-OH; at position 17, wherein guanosine is deoxy;
and position 32, wherein adenosine is 2'-OH

<220>

<221> misc_feature

<222> (1) ..(38)

<223> all pyrimidines are 2'-fluoro; except at positions 10, 12, 16
and 24, wherein cytidine is deoxy; and at positions 11, 23 and
25, which are deoxy thymidine

<400> 43
cgcecgegguce tcaggegcocug agtctgaguu uaccugcg 38

<210> 44

<211> 38

<212> DNA

<213> artificial sequence

<220>
<223> synthetic aptamer

<220>
<221> misc_feature
<222> (1)..(38)

<223> all purines are 2'-O-methyl; except at positions 5 and 17,
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<222> (1). (38) <223> al
17, wherein guanosine is 2'
2' - OH <220> WQ2P¢M888%8sc f eat ure
39 is a 3 inverted deoxy thym dine
ucaggcgcug agucugaguu uaccugcgt 39
artificial sequence

PCT/ US2006/ 005215 <220> -

purines are 21-0-nethyl;
-OH, and at position 32, wherein adenosi ne
<222> (39)
(31-3
<210> 58 <211> 39
<220> <223> synthetic aptaner
<221> m sc feature

except at positions 5 and

is

. (39) <223> PCAHRPYP/AME213t position
I i nked) <400> 57 egecgegguc

<212> DNA <213>

29 WD 2006/ 088888

<222> (1). (3e) <223> al

urines are 2' -0 nethyl;

pyrimdines are leggggggumggﬁgpg(ggo@OSétl&%é%%hé%hv&emunadgmm&y t hym di ne

<220> <221> m sc_fieaktre <2
except at p05|t|ons 5 and 17,

wher ei n guanosine is 2'-

OH, and at position 32,

wher ei n adenoéiﬁé S 2 -0 <220> <221> m sC feature <222> (39) .(39) <223>
< 1> : H 1 1 H
thym dine at position~ )IS a 3' inverted deoxy thymdine (3 -3 I|inked)
<400> 58 cgccgrgguelueaggogat]agucigagbl UACEHEE PosB3%on<20l022,5%
and 24, wherein cytidine is deoxy; and at positions 11, 23 and
25, which are deoxy thymidine
<400> 44
cgccgegguce tcaggegcug agtctgaguu uaccugeg 38
<210> 45
<211> 40
<212> DNA
<213> artificial sequence
<220>
<223> synthetic aptamer
<220>
<221> misc_feature
<222> (1)..(40)
<223> all purines are 2'-O-methyl; except at positions 6 and 18,
wherein guanosine is 2'-0H; and position 33, wherein adenosine
is 2'-OH
<220>
<221> misc_feature
<222>  (1)..(40)
<223> all pyrimidines are 2'-fluoro; except at positions 11, 13, 17
and 25, wherein cytidine is deoxy; at position 40, wherein
cytosine is 2'-O-methyl; and at positions 12, 24 and 26, which
are deoxy thymidine
<400> 45
gcgucgeggu ctcaggegeu gagtctgagu uuaccuacge 40
<210> 46
<211> 38
<212> DNA
<213> artificial sequence
<220>
<223> synthetic aptamer
<220>
<221> misc_feature
<222> (1)..(38)
<223> all purines are 2'-O-methyl; except at positions 5 and 17,
wherein guanosine is 2'-0H; and position 32, wherein adenosine
is deoxy
<220>
<221> misc_feature
<222> (1)..(38)
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<211> 39 <212> DNA <213> artificial sequence <220> <223> synthetic aptaner
<220> <221> msc _feature <222> (1). (38) <223> all purines are 2'-0O nethyl;
except at po¥PefUensss and 17, wherein guanosine is 2' - &TABANY/005257 1 >
msc_feature <222> (1). (38) <223> all pyrimdines are 21-fluoro; except at
position 18, wherein cytosine is 21-0-nethyl; and position 19, wherein
uridine is 2'-Onethyl <220> <221> misc feature <222> (39) . (39 <223>
thym di ne at position 39 is a 3 inverted deoxy thymdine (3 -3 1|inked)
<400> 59 cgccgcgguc ucaggcgcug agucugaguu uaccugcgt 39 <210> 60 <211> 39
<212> DNA <213%ar tit PEFial digag gence 3P0 2008F 088888°1PCT/1US2008f 005215  <220>
<223> synthetic aptAlel; 22705 U221 (14 Fedtfai p9as 1pndCeg) <223> al
purines are 2' -0 mehhyl srefxoeptenatiap@si tions 5 and 17, whéréi n guanosine is

2' -OH <220> <221> m sc feature
<400> 46

gggcgegguc tcaggegecug agtctgaguu uaccuccc 38

<210> 47

<21l> 40

<212> DNA

<213> artificial sequence

<220>
<223> synthetic aptamer

<220>
<221> misc_feature
<222> (1)..(40)

<223> all purines are 2'-O-methyl; except at positions 6 and 18,
wherein guanosine is 2'-OH; and position 33, wherein adenosine
is 2'-0OH

<220>

<221> misc_feature

<222> (1)..{40)

<223> all pyrimidines are 2'-fluoro; except at positions 11, 13, 17
and 25, wherein cytidine is deoxy; at position 40, wherein
cytosine is 2'-O-methyl; and at positions 12, 24 and 26, which
are deoxy thymidine

<400> 47

gcgeegeggu ctcaggegeu gagtetgagu uuaccugege 40
<210> 48

<211> 45

<212> DNA
<213> artificial sequence

<220>
<223> synthetic aptamer

<220>
<221> misc_ feature
<222> (1) ..(44)

<223> all purines are 2'-O-methyl; except at positions 8 and 20,
wherein guanosine is 2'-OH; and position 35 wherein adenosine is

2'-0H
<220>
<221> misc_feature
<222> (1) ..(44)

<223> all pyrimidines are 2'-fluoro

<220>
<221> misc_feature
<222> (45)..(45)
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<222> (1). (38) <223> all pyrimdines are 2'-fluoro; except at position 18,
wherein cytosine is 21-0-nmethyl; at position 19, wherein uridine is

21- 0- et hyl ;WEAWOHES8%Fosi ti on 29, which is deoxy thynidi FET2YHWSLH21 >

m sc_feature <222> (39) .(39) <223> thym dine at position 39 is a 3 inverted
deoxy thym dine (31-3" |inked) <400> 60 cgccgcgguc ucaggcgcug agucugagtu
uaccugcgt 39 <210> 61 <211> 39 <212> DNA <213> artificial sequence <220>
<223> synthetic aptanmer <220> <221> misc_feature <222>h(1). (1)h<223>I iy
cyt osi ne at [ o | £ Y Q attached t t.he nucl eoti de
VYa an anlnep?%ﬁkegggé%%é gp%%ﬁ>gﬁ1gb éggiugggr §q§°y Y %@’ *<723> al

pyrim di nes are 2'-f|uoro <220> <221> nisc_feature <222> (1) (38) <223> al
purines are 21292 | except at]P05|t|ons 5 and 17, wherein guan05|ne is
2'-OH, and at %?Cécctgi’go)r!i B5U N R S EINEASHEEIRE® $672' - OH <220> <22%5 ni sc
feature <222> (39) .(39) <223> thymdine at position 39 is a 3' inverted

deoxy thynidiﬁgif3§§3' I i nked) <400> 61
<212> DNA

<213> artificial sequence

<220>
<223> synthetic aptamer

<220>
<221> misc_feature
<222> (1)..(42)

<223> all purines are 2'-O-methyl; except at positions 7 and 19,
wherein guanosine is 2'-0H; and at position 34, wherein adenosine

is 2'-0OH
<220>
<221> misc_feature
<222> (1) ..(42)

<223> all cytosines are 2'-fluoro; except at positions 12, 14, 18, 26,
35 and 36, which are deoxy cytidine; and at positions 20, 41 and
42, wherein cytosine is 2'-O-methyl

<220>
<221> misc_feature
<222>  (1)..(42)

<223> all uridines are 2'-fluoro; except at position 21, wherein
uridine is 2'-O-methyl; and at positions 13, 25, 27, 31 and 37,
which are deoxy thymidine

<400> 49
ggcgcegegg uctcaggege ugagtctgag tuuacctgeg cc 42

<210> 50

<21l> 42

<212> DNA

<213> artificial sequence

<220>
<223> synthetic aptamer

<220>

<221> misc_feature

<222> (1) ..(42)

<223> all purines are 2'-O-methyl; except at positions 7 and 19,
wherein guanosine is 2'-OH; and at position 34, wherein adenosine

is 2'-0H
<220>
<221> misc_feature
<222> (1) ..(42)

<223> all cytosines are 2'-fluoro; except at positions 12, 14, 18, 26,
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31 WD 2006/ 088888 PCT/ US2006/ 005215 cgccgcgguc ucaggcgcug agucugaguu
uaccugcgt 39 <210> 62 <211> 39 <212> DNA <213> artificial sequence <220>
<223> synt heVPe%aptslitler <220> <221> nmisc feature <222FCUPP20060(53 <223>
cytosine at position 1 is nodified bya 30 k-a PEG attached to the nucleotide
via an am ne |inker <220> <221> msc feature <222> (1). (38) <223> all
pyrimdines are 2'-fluoro <220> <221> msc feature <222> (1)._(38) <223> all
purines are 2'-O-methyl; except at positions 5 and 17, wherein guanosine is
21-OH, and at position 32, wherein adenosine is 2'-OH <220> <221> mi st
feature <222> (39)2? .33(%29)3i<2213§11 F%F}?Q}Vrrqtmingésm Pomo89i¢rs & 3%, i nverted
deoxy thyni di ne (3“3 13 kK& <6382 °cyctgegylic ucaggcgcug agucugaguu
uaccugcgt 39 10> 63 <211> 39 <212> DNA <213> artificial sequence <220>

<223> synt het ke2laptapereata@?0>
<222> (1) ..(42)
<223> wuridine at position 11 is 2'-fluoro; uridine at position 21 is
2'-0O-methyl; positions 13, 25, 27, 31, 32, 33 and 37 are deoxy

thymidine
<400> 50
ggcgecegegg uctcaggege ugagtctgag tttacctgeg ce 42
<210> 51
<211> 42
<212> DNA

<213> artificial sequence

<220>
<223> synthetic aptamer

<220>

<221> misc_feature

<222> (1)..(42)

<223> all purines are 2'-O-methyl; except at positions 7 and 19,
wherein guanosine is 2'-OH

<220>
<221> misc_feature
<222> (1)..(42)

<223> cytosine at positions 5, 6, 8, 12, 14, 18, 26, 35, 36 and 39 are
deoxy cytidine; and cystosine at positions 3, 20, 41 and 42 are
2'-0-methyl

<220>
<221> misc_feature
<222> (1)..(42)

<223> uridine at position 21 is 2'-O-methyl; positions 11, 13, 25, 27,
31, 32, 33 and 37 are deoxy thymidine

<400> 51

ggcgecgegg tctcaggege ugagtctgag tttacctgeg cc 42
<210> 52

<211l> 42

<212> DNA
<213> artificial sequence

<220>
<223> synthetic aptamer

<220>

<221> misc_feature

<222> (1) ..(42)

<223> all purines are 2'-O-methyl; except at positions 7 and 19,
wherein guanosine is 2'-OH
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<221> m sc_feature <222> (1) (1) <223> cytosine at position 1 is nodified by
a 5 amne |inker <220> <221> msc feature <222> (1). (38) <223> all

pyrimi di nes V4P @00908BI 0r 0 <220> <221> nisc_feature 32 ROTAGHBHOBBBSS

PCT/ US2006/ 005215 <222> (1)..(38) <223> all purines are 2'-Onmethyl; except
at positions 5 and 17, wherein guanosine is 2'-0OH and at position 32,
wherein adenosine is 2'-0OH <220> <221> misc feature <222> (39) .(39) <223>
thym di ne at position 39 is a 3 inverted deoxy thym dine (31-3" [|inked)

, <400> 63 cgcc cgguc ucaggcgcug agucugaguu uaccugcgt 39 <210> 64 <211> 39
<212> DNA <213%%3rtifi cial, sequence <220> <223> synthetic aptanmer <220>
<221> mi ss feaimke (1x222% (1).-W<223> cytosine at position 1 is nodified by a
10 kDa PEG at tzchedridne t hie pnsici@etizdevia am sithne bi-BkEn,5220> <221> miss
feature <222> (1) Pogi38yns<P23¥. al2 Pywridnd drnedeawechhiafdauoro <220>

<220>

<221> misc_feature

<222> (1) ..(42)

<223> cytosine at positions 5, 6, 8, 12, 18, 35, 36 and 39 are deoxy
cytidine; and cytosine at positions 3, 14, 20, 26, 41 and 42 are
2'-0O-methyl

<400> 52

ggegecgegg tcucaggegce ugagucugag tttacctgeg cco 42
<210> 53

<211l> 40

<212> RNA
<213> artificial sequence

<220>
<223> synthetic aptamer

<220>
<221> misc_feature
<222> (1)..(1)

<223> adenosine at position 1 has biotin conjugated to the 5' end

<220>

<221> misc_feature

<222> (1)..(40)

<223> all purines are 2'-O-methyl; except at positions 3, 8 and 20,
wherein guanosine is 2'-0H; and at position 2, wherein adenosine

is 2'-OH
<220>
<221> misc_feature
<222> (1)..(40)

<223> all pyrimidines are 2'-fluoro

<400> 53

agegecgegg ucucaggcge ugagucugag uuuaccugeg 40
<210> 54

<211l> 42

<212> DNA

<213> artificial segquence

<220>
<223> synthetic aptamer

<220>

<221> misc_ feature

<222> (1) ..(42)

<223> all purines are 2'-O-methyl; except at positions 7 and 19,
wherein guanosine is 2'-OH; and at position 34, wherein adenosine
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<221> mss feature <222> (1)._(38) <223> all puELPes gre 21-0;?pthygé except

ositions 5 and 17, wherein guanosine is 21-CH, and at position ,
aLePein aden¥3PHe8sss > - O <2208 <221> misc_feature <LEIAS0GO5215(39) <223>
thym dine at position 39 is a 3 inverted deoxy thymdine (31-3" [|inked)
<400> 64 cgccgcgguc ucaggcgcug agucugaguu uaccugcgt 39 <210> 65 <211> 39
<212> DNA <213> artificial sequence <220> <223> synthetic aptanmer 33 WO
2006/ 088888 PCT/ US2006/ 005215 <220> <221> misc feature <222> (1).. (1) <223>
cytosine at position 1 is nodified by a linear 40 kDa PEG attached to the
nucl eotide via an anine’linker <220> <221> nisc feature <222> W _ (38)
<223> al | pyrikwodines are 2'-fluoro <220> <221> misc feature <222> (1). _
(38) <223> al F?2pur mhestfare<?’ - O-methyl ; except at positions 5 apd 17, wherein
guanosi ne i s ZEZOH Hanéf?at goiLQLQn 32, gﬂg&;ggpgﬂiggilﬂf:M|%32m£CH <220>
<221> misc feat Urezsl<ééi 7 I @eoxy C)ﬁggjné; and at positions 41 azild 4.;4, wherein

cytosine is 2'-O-methyl

<220>

<221> misc_feature

<222> (1) .. (42)

<223> all uridines are 2'-fluoro; positions 13, 25, and 27 are deoxy
thymidine

<400> 54
ggcgeegegg uctcaggege ugagtctgag uuuaccugcg cc 42

<210> 55

<21l1l> 42

<212> RNA

<213> artificial sequence

<220>
<223> synthetic aptamer

<220>
<221> misc_feature
<222> (1) ..(42)

<223> all purines are 2'-O-methyl; except at positions 7 and 19,
wherein guanosine is 2'-0H; and at position 34, wherein adenosine
is 2'-0OH

<220>
<221> misc_feature
<222> (1)..(42)

<223> all cytosines are 2'-fluoro; except at positions 12, 14, 18, 26,
41 and 42, wherein cytosine is 2'-0O-methyl

<220>

<221> misc_feature

<222> (1)..(42)

<223> all uridines are 2'-fluoro; except at positions 13, 25, and 27,
wherein uridine is 2'-O-methyl

<400> 55
ggcgcecegegg ucucaggcege ugagucugag uuuaccugeg cc 42

<210> 56

<211l> 39

<212> DNA

<213> artificial sequence

<220>

<223> synthetic aptamer

<220>
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<223> thym dine at position 39 is a 3 inverted deoxy thymdine (3 -3

I i nked) <400> 65 cgccgcgguc ucaggcgcug agucugaguu uaccugcgt 39 <210> 66 <211>
30 <212> RNHO299¢/83888% t i ficial sequence <220> <223> sy%ﬁ%@@ﬁ@”ﬁﬁ?ﬁner <220>
<221> msc_feature <222> (1). (1) <223> cytosine at position 1 is nodified by
a 20 kDa PEG attached to the nucleotide via an am ne |inker <220> <221>

msc _feature <222> (1). (38) <223> all pyrimdines are 2'-fluoro <220> <221>
msc _feature <222> (1) . (38) <223> all purines are 2'-Onethyl; except at
positions 5 a2%1;7 .mygeggkn guanosine is 2'-0OH, and at position 32, wherein
adenosi ne i s.25:Ohh <2205 <221> misc_feature <222> (38)..(38) <223>
guanosi ne at poskt kONpB38ni@nemdid pedlbyca 20 kDa PEG attached to the

nucl eotide via an am ne |inker 34 WD 2006/ 088888 PCT/ US2006/ 005215 <400> 66
cgccgegguc uce Qggggg agygclgaguu uaccugcg 38 <210> 67 <211> 39 <212> DNA
<213> artificiLah-Segquene

<223> all purines are 2'-O-methyl; except at positions 5 and 17,
wherein guanosine is 2'-OH

<220>
<221> misc_feature
<222> (39)..(39)

<223> thymidine at position 39 is a 3' dinverted deoxy thymidine
(3'-3' linked)

<400> 56
cgecgogguc ucaggegcug agucugaguu uaccugcegt 39

<210> 57

<211> 39

<212> DNA

<213> artificial sequence

<220>
<223> synthetic aptamer

<220>

<221> misc_feature

<222> (1)..(38)

<223> all pyrimidines are 2'-fluoro; except at position 18, wherein
cytosine is 2'-O-methyl; and at position 19 wherein uridine is
2'-0-methyl

<220>

<221> misc feature

<222> (1)..(38)

<223> all purines are 2'-O-methyl; except at positions 5 and 17,
wherein guanosine is 2'-OH; and at position 32, wherein adenosine
is 2'-0OH

<220>

<221> misc_feature

<222> (39)..(39)

<223> thymidine at position 39 is a 3' inverted deoxy thymidine
(3'-3* linked)

<400> 57
cgccgcgguc ucaggcgcug agucugaguu uaccugegt 39

<210> 58

<211> 39

<212> DNA

<213> artificial seqguence

<220>
<223> sgynthetic aptamer
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<220> <223> synthetic aptamer <220> <221> m sc feature <222> (1).. (1) <223>
cytosi ne at gsition 1is nodified by a 40 kDa branched g233bb|% nPEG [ 20
kDa] ) - pr opy WP 2¥4P¥8toy| ) PEG attached to the nucl eoti d&THSA0ER ne Iinker
<220> <221> misc_feature <222> M (38) <223> all pyrimdines are 2'-fluoro
<220> <221> nist feature <222> (1). (38) <223> all purines are 2' - 0-net hyl ;
except at positions 5 and 17, wherein guanosine is 21-OH, and at position 32,
wherei n adenosine is 2'-OH <220> ¢221> misc feature <222> (39) _. §39)
<223> thym dine at position 39 is a 3 inverted deoxy thym dine (31-3

l'i nked) <400>.£4-cgccgcgguc ucaggcgcug agucugaguu uaccugegt 39 <210> 68 <211>
46 <212> RNA<z=213miaf téfined al sequence <220> <223> synthetic aptamar <220>
<221> m sc fea%ﬁre (12238 (1). (46) <223> all pyrimdines are 2'-fluoro <400>

66 ggcgauuacu“G4gagup it aiguga ‘gereagaega CurgETons, @19>i69

ymidt
<220>
<221> misc_feature
<222> (1)..(38)

<223> all purines are 2'-0- -methyl; except at positions 5 and 17,
wherein guanosine is 2'- -OH; and at position 32, wherein adenosine
is 2'-0OH

<220>

<221> misc_feature

<222> (39)..(39)

<223> thymidine at position 39 is a 3' inverted deoxy thymidine
(3'-3' linked) ‘

<400> 58
cgecegeggue ucaggegeug agucugagtu uaccugegt 39

<210> 59

<211> 39

<212> DNA

<213> artificial sequence

<220>
<223> synthetic aptamer

<220>
<221> misc_feature
<222> (1)..(38)

<223> all purines are 2'-O-methyl; except at positions 5 and 17,
wherein guanosine is 2'-0H

<220>
<221> misc_feature
<222> (1)..(38)

<223> all pyrimidines are 2'- -fluoro; except at position 18, wherein
cytosine is 2'-O-methyl; and position 19, wherein uridine is
2'-0-methyl

<220>

<221> misc_feature

<222> (39)..(39)

<223> thymidine at position 39 ig a 3' inverted deoxy thymidine
(3'-31" linked)

<400> 59
¢gecgcgguc ucaggcgcug agucugaguu uaccugegt 39

<210> 60

<211> 39

<212> DNA

<213> artificial sequence
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35 WD 2006/ 088888 PCT/ US2006/ 005215 <211> 40 <212> RNA <213> artif
sequence <220> <223> synthetic aptanmer <220> <221> m sc feature

(40) <223> aVP 20/P$88%8di nes are 2' -fluoro

cgaugugaac uccagacccc 40 <210> 70 <211> 92 <212> DNA <213> artifi
sequence <220> <223> synthetic tenplate <220> <221> msc feature
(69) <223> n may be any nucleotide (a, ¢, g, or t) <400> 70 taatacgact

cact at aggg agaggagaga acgttctacn nnnnnnnnnn nnnnnnnnnn 60

gtcgatcgat cgafgatcga tg 92 <210> 71 <211> 39 <212> DNA <213> art

sequence <2203s223xns¥Rthetdes prinmer

<400> 69 ggcudCdgazogeiidduuucg

icial

<222> (1).
ci al

<222> (40)

nnnnnnnnng

ificial

<400> 71 taatacgact cactataggg

agaggagaga acgttctac 39 <210> 72 <211> 23 <212> DNA <213> artificial

sequence
<220>

<221>
<222>
<223>

<220>
<221>
<222>
<223>

<220>
<221>
<222>
<223>

misc_feature

(1) ..(38)

all purines are 2'-O-methyl; except at positions 5 and 17,
wherein guanosine is 2'-0H

misc_feature

(1) ..(38)

all pyrimidines are 2'-fluoro; except at position 18, wherein
cytosine is 2'-O-methyl; at position 19, wherein uridine is
2'-O-methyl; and at position 29, which is deoxy thymidine

misc_feature

(39)..(39)

thymidine at position 39 is a 3' inverted deoxy thymidine
(3'-3'" linked)

<400> 60

cgccgogguce ucaggcgeug agucugagtu uaccugegt 39
<210> 61

<21l1> 39

<212> DNA

<213> artificial sequence

<220>

<223> synthetic aptamer

<220>
<221>
<222>
<223>

<220>
<221>
<222>
<223>

<220>
<221>
<222>
<223>

<220>
<221>
<222>
<223>

<400>

misc_ feature

(1) .. (D)

cytosine at position 1 is modified by a 20 kDa PEG attached to
the nucleotide via an amine linker

misc_feature
(1)..(38)
all pyrimidines are 2'-fluoro

misc_feature

(1) ..(38)

all purines are 2'-O-methyl; except at positions 5 and 17,
wherein guanosine is 2'-OH, and at position 32, wherein adenosine
is 2'-0OH

misc_feature

(39)..(39)

thymidine at position 39 is a 3' inverted deoxy thymidine (3:'-3!
linked)

61
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< > <223> synthetic primer <400> 72 catcgatgat cgatcgatcg acc 23 36 WO
2332/088888 P%T/U82006?005215 <210> 73 <211> 22 <212> RNA <213>2art|f|C|aI
sequence <2PP300eHPE synthetic fixed region <400> 73 Fhddgayydy?agaacguucu
ac 22 <210> 74 <211> 23 <212> RNA <213> artificial sequence <220> <223>
synthetic fixed region <400> 74 ggucgaucga ucgaucaucg aug 23 <210> 75 <211>
75 <212> DNA <213> artificial sequence <220> <223> synthetic aptamer <220>
<221> msc feature <222> (1). (75) <223> wherein all purines are deoxy, and
al | pyrlmdln%gcc q%ucuc&y-qgth <{ggimZ§§%ggagaggag agaacguucu a%ggg%%gugz
ggcacaggca uacauacgca ggjb% aaﬁblﬁﬁ au cgaug 75 <210> 7

<210> 62

<211> 39

<212> DNA

<213> artificial sequence

<220>
<223> synthetic aptamer

<220>
<221> misc_feature
<222> (1)..(1)

<223> cytosine at position 1 is modified bya 30 kDa PEG attached to the
nucleotide via an amine linker

<220>
<221> misc_feature
<222> (1) ..(38)

<223> all pyrimidines are 2'-fluoro

<220>
<221> misc_feature
<222> (1) ..(38)

<223> all purines are 2'-O-methyl; except at positions 5 and 17,
wherein guanosine is 2'- -OH, and at position 32, wherein adenosine

is 2'-OH

<220>

<221> misc_feature

<222> (39)..(39)

<223> thymldlne at position 39 is a 3' inverted deoxy thymidine (3'-3"
linked)

<400> 62

Cgccgegguc ucaggcgeug agucugaguu uaccugegt 39

<210> 63

<211l> 39

<212> DNA

<213> artificial sequence

<220>
<223> synthetic aptamer

<220>
<221> misc_feature
<222>  (1)..(1)

<223> cytosine at position 1 is modified by a 5' amine linkexr

<220>
<221> misc_feature
<222> (1)..(38)

<223> all pyrimidines are 2'-fluoro

<220>
<221> misc_ feature
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e . <220>
<212> DNA <213> artificial sequence <220> <223> synthetic aptamer
<221> msc_feature <222> (1). (32) <223> wherein all purines are deoxy, and
al | pyrinm di‘@30040888882' _ 0. net hyl <400> 76 37 WD 2006/ 088E8FSPETPI3%2006/ 005215
ccuugguuug gcacaggcau acauacgcag gg 32 <210> 77 <211> 32 <212> DNA :213>
artificial sequence <220> <223> synthetic aptamer <220> <221> misc feature
<222> (1). (32) <223> wherein all purines are deoxy, and all pyrimdines are
2'-O net hyl <400> 77 ccuugguuug gcacaggcau acaaacgcag gg 32 <210> 78 <211> 25
<212> DNA <2133 artificigl sequence <220> <223> synthetic aptamer <220> g
<221> m sc_f eatare a1x2 %aegL}e@25}m§%;§>eMQgggtgogkhmgygkgg%7gre deoxy, an
al| pyrimdines arenhe2ia @uaetingl i<400R, 884 at position 32, wherein adenosine

is 2'-OH

<220>

<221> misc_feature

<222> (39)..(39)

<223> thymidine at position 39 is a 3' inverted deoxy thymidine (3'-3"'
linked)

% <400> 63

cgecegegguc ucaggcgcug agucugaguu uaccugcegt 39

<210> 64

<211> 39

<212> DNA

<213> artificial sequence

<220>
<223> synthetic aptamer

<220>

<221> misc_feature

<222>  (1)..(1)

<223> cytosine at position 1 is modified by a 10 kDa PEG attached to
the nucleotide via an amine linker

<220>
<221> misc_feature
<222> (1)..(38)

<223> all pyrimidines are 2'-fluoro

<220>

<221> misc_feature

<222> (1)..(38)

<223> all purines are 2'-O-methyl; except at positions 5 and 17,
wherein guanosine is 2'-0OH, and at position 32, wherein adenosine

is 2'-0H

<220>

<221> misc_feature

<222> (39)..(39)

<223> thymidine at position 39 is a 3' inverted deoxy thymidine (3'-31
linked)

<400> 64

¢gccgegguce ucaggcgceug agucugaguu uaccugcgt 39

<210> 65

<211> 39

<212> DNA

<213> artificial sequence

<220>
<223> synthetic aptamer
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uuuggca caggcauaca uaccc 25 <210> 79 <211> 25 <212> DNA <213> artifici al
ggguengg <228§ <223> synthetic aptanmer <220> <221> m %ch eatour e215<I222> (1% I
(25) <223> \WRPWOASSEES purines are deoxy, and all pyri mP&TASE0§PE2152" - 0- et hy
<400> 79 ggguuuggca caggcauaca aaccc 25 <210> 80 38 WO 2006/ 088888 _~
PCT/ US2006/ 005215 <211> 32 <212> DNA <213> artificial sequence <220> <2 .
synthetic aptanmer <220> <221> msc feature <222> (1). (32) <223> wherein a
purines are deoxy, and all pyrimdines are 2'-0O nethyl <400> 80 gg_cg_gcaciag
gcauacauac gcaggggucg cc 32 <210> 81 <211> 47 <212> DNA <213> artificia
sequence <2202215223s satheti c aptamer <220> <221> misc feature

<222>  (1)..(1)

<223> cytosine at position 1 is modified by a linear 40 kDa PEG
attached to the nucleotide via an amine linker

<220>

<221> misc_feature

<222> (1)..(38)

<223> all pyrimidines are 2'-fluoro

<220>

<221> misc_feature

<222> (1) ..(38)

<223> all purines are 2'-O-methyl; except at positions 5 and 17,
wherein guanosine is 2'-0OH, and at position 32, wherein adenosine

is 2'~0H

<220>

<221> misc_feature

<222>  (39)..(39)

<223> thymidine at position 39 is a 3' inverted deoxy thymidine (3'-3!
linked)

<400> 65

cgccgegguc ucaggcgoug agucugaguu uaccugegt 39

<210> 66

<211> 38

<212> RNA

<213> artificial sequence

<220>
<223> synthetic aptamer

<220>

<221> misc_feature

<222>  (1)..({1)

<223> cytosine at position 1 is modified by a 20 kDa PEG attached to
the nucleotide via an amine linker

<220>
<221> misc_feature
<222> (1) ..(38)

<223> all pyrimidines are 2'-fluoro

<220>
<221> misc_feature
<222> (1) ..(38)

<223> all purines are 2'-O-methyl; except at positions 5 and 17,
wherein guanosine is 2'-0OH, and at position 32, wherein adenosine

is 2'-OH
<220>
<221> misc_feature
<222> (38)..(38)

<223> guanosine at position 38 is modified by a 20 kDa PEG attached to
the nucleotide via an amine linker
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<222> (1)._(47) <223> wherein all purines are deoxy, and all pyrimdines are
2' -0-net hyl <400> 81 cguucuaccu ugguuuggca caggcauaca uac caggggﬁucgaucg 47
<210> 82 <2MO2{E08888%1 5> DNA <213> artificial sequence PEIAGLIBIL synt hetic
tenpl ate <220> <221> misc feature <222> (40) _. (69) <223> n may be any
nucl eotide (a, t, ¢, or g) <400> 82 taatacgact cactataggg agaggagaga
acgttctacn nnnnnnnnnn nnnnnnnnnn 60 nnnnnnnnng ttacgactag catcgatg 88 <210>
83 <211> 39 <212> DNA <213> artificial sequence 39 WD 2006/ 088888
PCT/ US2006/ 009215 .5220> <223> synthetic tenplate <400> 83 cttggtttgg
cacaggcat a catacgelgd wedcdat GGuidagutdOa84 5211> 39 <212> DNA 213>
artificial sequence <220> <223> synthetic priner <400> 84 taatacgact
cact at aggg agaggagaga acgttctac 39 <210> 85 <211> 19

<211> 39

<212> DNA
<213> artificial sequence

<220>
<223> synthetic aptamer

<220>
<221> misc_feature
<222> (1)..(1)

<223> cytosine at position 1 is modified by a 40 kDa branched
(2,3-bis (mPEG- [20 kDal) -propyl-1l-carbamoyl) PEG attached to the
nucleotide via an amine linker

<220>

<221> misc_feature

<222> (1)..(38)

<223> all pyrimidines are 2'-fluoro

<220>
<221> misc_feature
<222> (1)..(38)

<223> all purines are 2'-O-methyl; except at positions 5 and 17,
wherein guanosine is 2'-0OH, and at position 32, wherein adenosine

is 2'-OH

<220>

<221> misc_feature

<222> (39)..(39)

<223> thymidine at position 39 is a 3' inverted deoxy thymidine (3'-3!
linked)

<400> 67

cgececgegguc ucaggcegeug agucugaguu uaccugegt 39

<210> 68

<211> 46

<212> RNA

<213> artificial sequence

<220>
<223> synthetic aptamer

<220>

<221> misc_feature

<222> (1)..(46)

<223> all pyrimidines are 2'-fluoro

<400> 68

ggcgauuacu gggacggacu cgcgauguga gcccagacga cucgcc 46

<210> 69
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<213> artificial sequence <220> <223> synthetic primer <400> 85
zggggafgét glfcgtaac 19 <210§ 86 <211> 22 <212> RNA <213> artlfgélalc ueu
sequence <2PP3006P88S synthetic fixed region <400> 86 dﬁﬁé@&@ﬁﬁgzoga3223>
ac 22 <210> 87 <211> 19 <212> RNA <213> artL;Lgbghgsiguezgio><88 25228

i i ion <400> 87 guuacgacua ¢
i%?ggeéhi Lgigg ;??ificial sequenge 40 WO 2006/ 088888 PCT/USZOOG/OOS%%g> <220>
<223> synthetic aptamer c¢220> <221> nisc feature <222> I(1)._(8g)|<<400> -
wherein all puwipes,are deoxy, and all pyrimdines are 2'-0-net y60
gggagaggag agaamecgusEgd accuugguuu ggcacaggca uacauacgca ggggucgauc

<213> artificial sequence

<220>
<223> synthetic aptamer

<220>
<221> misc_ feature
<222>  (1)..(40)

<223> all pyrimidines are 2'-fluoro

<400> 69
ggcuucugaa gauuauuucyg cgaugugaac uccagacccc 40

<210> 70

<211> 92

<212> DNA

<213> artificial sequence

<220>
<223> synthetic template

<220>
<221> misc_feature
<222> (40)..(69)

<223> n may be any nucleotide (a, c, g, or t)

<400> 70
taatacgact cactataggg agaggagaga acgttctacn nnnnnnnnnn NNNNNNNNnNn 60

nnnnnnnnng gtcgatcgat cgatcatcga tg 92

<210> 71

<211> 39

<212> DNA

<213> artificial sequence

<220>
<223> synthetic primer

<400> 71
taatacgact cactataggg agaggagaga acgttctac 39

<210> 72

<211ls> 23

<212> DNA

<213> artificial sequence

<220>
<223> synthetic primer

<400> 72
catcgatgat cgatcgatcg acc 23
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uuacgacu agcaucgaug 80 <210> 89 <211> 80 <212> DNA <213> artificial
ggquenge <2%0> <gzsg synthetic aptamer <220> <221> misc fea%urezw<?22> (D).
(80) <223> \WRPWOASSEE purines are deoxy, and all pyri mPGTAS200gPE2152" - 0- et hyl
<400> 89 gggagaggag agaacguucu accuugguuu ggcacaggca uacauacgca ggugucgauc 60
uguuacgacu agcaucgaug 80 <210> 90 <211> 80 <212> DNA <213> artificial
sequence <220> <223> synthetic aptamer <220> <221> m sc_feature <?22> (D).
(80) <223> wherein all purines are deoxy, and all pyrlg;ghgggcgrgggguégéﬂgtg%l
< > 90 a ag.,agaacguucu accuugguuu ggcacaggca u
ggggacgacggggggﬂgggégg8o g<210> 91 <211> 80 <212> DNA 41 WD 2006/ 088888

PCT/ US2006/ 005225 re®R13> artificial sequence <220> <223> synthetic aptaner

<220> <213> artificial sequence

<220>
<223> synthetic fixed region

<400> 73
gggagaggag agaacguucu ac 22

<210> 74

<211> 23

<212> RNA

<213> artificial sequence

<220>
<223> synthetic fixed region

<400> 74
ggucgaucga ucgaucaucg aug 23

<210> 75

<211l> 75

<212> DNA

<213> artificial sequence

<220>
<223> synthetic aptamer

<220>

<221> misc_feature

<222> (1)..(75)

<223> wherein all purines are deoxy, and all pyrimidines are
2'-O-methyl

<400> 75
gggagaggag agaacguucu accuugguuu ggcacaggca uacauacgca ggggucgauc 60

gaucgaucau cgaug 75

<210> 76

<211l> 32

<212> DNA

<213> artificial sequence

<220>
<223> synthetic aptamer

<220>

<221> misc_feature

<222> (1)..(32)

<223> wherein all purines are deoxy, and all pyrimidines are
2'-O-methyl

<400> 76
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. . q
<221> msc feature <222> (1)..(80) <223> wherein all purines are deoxy, an
aﬁl pyrimdines are 2'-0-nethyl <400> 91 gggagaggag agaac%g%%ggg%%uugguggll>
ggcccaggca UEQAWAEHER gggauugauc 60 cguuacgacu agcaucgdbd’ B > 21
78 <212> DNA <213> artificial sequence <220> <223> synthetic aptamer 0
<221> m sc_feature <222> (1)..(78) <223> wherein all purines are deoxy, an
all pyrinmidines are 2'-0-nethyl <400> 92 gggagaggag agaacguucu accgggg;gg> 80
ggcgcaggca uacauacgca ggucgaucgg 60 uuacgacuag caucgaug 78 <210>

thetic aptamer <220>
<212> DNA <213z.86dul.f .61 SEqu <220> <223> syn
<221> m sc featu?% 552 E? ﬁ%mgf§§> wherein all purines are3deoxy, and

ccuuguuuu
I rlnldlnes are -0- nethyl <400> 93 gggagaggag agaacguucu a
ggcagagcca ac a cggaucgccc 60 gguuacgacu agcaucgaug 80 <210> 94 42 WO

2006/ 088888 PGﬁLUS 6/ 005215

<213> artificial sequence

<220>
<223> synthetic aptamer

<220>
<221> misc_feature
<222>  (1)..(32)

<223> whereln all purines are deoxy, and all pyrimidines are
2'-O-methyl

<400> 77
ccuugguuug gcacaggcau acaaacgcag gg 32

<210> 78

<211> 25

<212> DNA

<213> artificial sequence

<220>
<223> synthetic aptamer

<220>

<221> misc_feature

<222> (1)..(25)

<223> whereln all purines are deoxy, and all pyrimidines are
2'-0O-methyl

<400> 78

ggguuuggca caggcauaca uaccce 25

<210> 79

<211> 25

<212> DNA

<213> artificial sequence

<220>
<223> synthetic aptamer

<220>

<221> misc_feature

<222> . (25)

<223> whereln all purines are deoxy, and all pyrimidines are
2'-0-methyl

<400> 79

ggguuuggca caggcauaca aaccc 25

<210> 80
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<211> 69 <212> DNA <213> artificial sequence <220> <223> synthetic aptaner
<220> <221> m sc feature <222> (1)-(69) <223> wherein all purines are deoxy,
and al | pyriiPapesss e 2' - O nmethyl <400> 94 gggagaggad CAGaWeFeY accuuaguuu
ggcacaggca uacauacgca ggucgaucgg 60 wuuacgacua 69 <210> 95 <211> 79 <212>
DNA <213> artificial sequence <220> <223> synthetic aptamer <220> <221>

msc _feature <222> (1) . (79) <223> wherein all purines are deoxy, and al
pyrimdines are 2'-0-nethyl <400> 95 gggagaggag agaacguucu accuuagguu .
cgcacuguca uacayacaga cgggcaaucg 60 guuacgacua gcaucgaug 79 <210> 96 <211>
75 <212> DNA«=i213»yartificial sequence <220> <223> synthetic aptanmer <220>

<221> m sc_f eatudre ar<iz2@a1 (skyuente 5)

<220>
<223> synthetic aptamer

<220>
<221> misc_feature
<222> (1)..(32)

<223> wherein all purines are deoxy, and all pyrimidines are
2'-0O-methyl

<400> 80
ggcggcacag gcauacauac gcaggggucg cc 32

<210> 81

<211> 47

<212> DNA

<213> artificial sequence

<220>
<223> synthetic aptamer

<220>
<221> misc_ feature
<222> (1)..(47)

<223> wherein all purines are deoxy, and all pyrimidines are
2'-0O-methyl

<400> 81
cguucuaccu ugguuuggca caggcauaca uacgcagggg ucgaucyg 47

<210> 82

<211> 88

<212> DNA

<213> artificial sequence

<220>
<223> synthetic template

<220>
<221> misc_feature
<222> (40)..(69)

<223> n may be any nucleotide (a, t, c, or g)

<400> 82

taatacgact cactataggg agaggagaga acgttctacn nnnnnnnnnn nnnnnnnnnn 60
nnnnnnnnng ttacgactag catcgatg 88
<210> 83

<211> 39

<212> DNA
<213> artificial sequence
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> inall purines are deoxy, and all pyrimdines are 2'-O nethyl
:§§8> m2§;i> m sc ?eature <222> (34) .(34) <223> n may b% an gguqéeotlde (a,
t, u, c, or ‘Y9 2UWgO%$$2006/ 088888 PCT/ US2006/ 005215 <22FETLS 3P c4ggitgge
<222> (43) .(43) <223> n may be any nUCIeOtIdgnéﬁéc;&auéggéuggagé 63

accuugguuu cncaggca u ucgal

gggﬁgggggg :gggﬁgggcu<210> gg <21%g 80 92212? DNA <213> artificial sequegce
<220> <223> synthetic aptamer <220> <221> misc feature <222> (1) .. g8|)
<223> wherein all purines are deoxy, and all pyrimdines are 21-0-nethy 60
<400> 97 gggagmggag agaacguucu accuuucucu gccacaagca uaccuucgcg g?guycrauu
gguuacgacu ageddcgaugh8Qc teRdBre 98 <211> 79 <212> DNA <213> arti IEE§2> (1)
sequence <220x <223> synthetic aptamer <220> <221> misc_feature :

('79) cttggtttgg cacaggcata catacgcagg ggtcgateg 39

<210> 84

<211l> 39

<212> DNA

<213> artificial sequence

<220>
<223> synthetic primer

<400> 84
taatacgact cactataggg agaggagaga acgttctac 39

<210> 85

<21l> 19

<212> DNA

<213> artificial sequence

<220>
<223> synthetic primer

<400> 85
catcgatgct agtcgtaac 19

<210> 86

<211> 22

<212> RNA

<213> artificial sequence

<220>
<223> synthetic fixed region

<400> 86
gggagaggag agaacguucu ac 22

<210> 87

<211> 19

<212> RNA

<213> artificial sequence

<220>
<223> synthetic fixed region

<400> 87
guuacgacua gcaucgaug 19

<210> 88

<211> 80

<212> DNA

<213> artificial sequence
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<223> wherein all purines are deoxy, and all pyrimdines are 2r-0-nethyl
<iog> 98 gg aggag agaacguucu accuugguuu ggcacaggca uauaug}gwgng%yc?aucc 60
guuacgacua 8@8&%’ YARE8879 <210> 99 <211> 93 <212> DNA <P{3AS |g/00521
sequence <220> <223> synthetic tenplate 44 WO 2006/ 088888 PCT/ US200 - -,
<220> <221> m sc_feature <222> (25)..(54) <223> n may be any nucl eotide (a,
t, c, or g) <400> 99 catcgatgct agtcgtaacg atccnnnnnn nnnnnnnnnn nnnnnnggnn
nhnncgagaa 60 cgttctctcc tctccctata gtgagtcgta tta 93 <210> 100 <3%%;>
<212> DNA <2133.artificial <220> <223> synthetic tenplate <220>

m sc_feature <=222z{tBd)c.4b3)kr<223> n may be any nucleotide (a, t, c, or g)60
<400> 100 catgcatcgc gactgactag ccgnnnnnnn nnnNNNNNNN nnnnnnnnnn nnngtaggig>
gttctctcct ctggetatag tgagtcgtat to 92 <210> 101 <211> 92 <212> DNA

artificial <221> misc_feature
<222> (1)..(80)
<223> whereln all purines are deoxy, and all pyrimidines are
2'-0-methyl

<400> 88
gggagaggag agaacguucu accuugguuu ggcacaggca uacauacgca ggggucgauc 60

gguuacgacu agcaucgaug 80

<210> 89

<211> 80

<212> DNA

<213> artificial sequence

<220>
<223> synthetic aptamer

<220>
<221> misc_feature
<222> (1)..(80)

<223> whereln all purines are deoxy, and all pyrimidines are
2'-0O-methyl

<400> B89
gggagaggag agaacguucu accuugguuu ggcacaggca uacauacgca ggugucgauc 60

uguuacgacu agcaucgaug 80

<210> 90

<211> 80

<212> DNA

<213> artificial sequence

<220>
<223> synthetic aptamer

<220>
<221> misc_feature
<222> (1)..(80)
<223> whereln all purines are deoxy, and all pyrimidines are
-O-methyl
<400> 90
gggagaggag agaacguucu accuugguuu ggcacaggca uaaauacgca gggcucgauc 60
gguuacgacu agcaucgaug 80
<210> 091
<211> 80
<212> DNA
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<220> <223> synthetic tenplate <220> <221> m sc_feature <222> (24) .(53)
<223> n may be any nucleotide (a, t, ¢, or g) <400> 101 catcgatcga tcgatcgaca
gecgnnnnnnn AMARMARERRTS nnnnnnnnnn nnngt agaac 60 gt t ct ct P&/ ESWE LS aag
tgagtcgtat to 92 <210> 102 <211> 1676 <212> PRT <213> artificial <220>
<223> synthetic C5 <400> 102 45 WO 2006/ 088888 PCT1US2006/ 005215 Mt Qvy
lieu Leu Gy Ile Leu Cys Phe Leu Ile Phe Leu Gy Lys Thr 1 5 10 15 Trp Ay
G@n Gn Gn Thr Tyr Val Ile Ser Ala Pro Lys Ile Phe Arg 20 25 30 Val Ay Al a
Ser Qu Asn |lfasVal. J;kg,G ge%%LceTyr Gy Tyr Thr Gn 35 40 45 Ala Phe Asp Al a
Thr Ile Ser Ile Lys Ser Tyr Pro Asp Lys Lys Phe 50 55 60 Ser Tyr Ser Ser Qy
His Val H's L&i3°Ser Ser Gu Asn Lys Phe Gn 65 70 75 80 Asn Ser Ala lle Len
Thr Ile Gn PP Ly&"&Siieertderd Ay Gy Gn 85 90 95 Asn Pro Val Ser Tyr Val
Tyr Leu G n Val Val Ser Lys H's Phe Ser 100 105 110 Lys Ser Lys Arg Met Pro
Ile Thr Tyr AspoAsn Gy She Leu Phe Ile 115 120 125 H's Thr Asp Lys Pro Val
Tyr Thr Pro A@ZQ;;G PsSeieadfgk Lys Val Arg 130 135 140 Val Tyr Ser Leu Asn Asp

Asp Leu Lys PEGSA glLyS°) rg, Gy Thr val

in a urines are deoxy, and all rimidine
2'-O-methyl , > ° e

<400> 91

dggagaggag agaacguucu accuugguuu ggcccaggca uauauacgca gggauugauc 60
cguuacgacu agcaucgaug 80
<210> 92

<211> 78

<212> DNA
<213> artificial sequence

<220>
<223> synthetic aptamer

<220>
<221> misc_feature
<222> (1)..(78)

<223> wherein all purines are deoxy, and all pyrimidines are
2'-O-methyl

<400> 92
gggagaggag agaacguucu accuugguuu ggegeaggea uacauvacgca ggucgaucgg 60

uuacgacuag caucgaug 78

<210> 93

<211l> 80

<212> DNA

<213> artificial sequence

<220>
<223> synthetic aptamer

<220>
<221> misc_feature
<222> (1)..(80)

<223> vwherein all purines are deoxy, and all pyrimidines are
2'-O-methyl

<400> 93
dggagaggag agaacguucu accuuguugu ggcacagceca acccuacgca cggaucgocc 60

gguuacgacu agcaucgaug 80

<210> 094
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145 150 155 160 Leu Thr Phe Ile Asp Pro Glu Ay Ser Au Val Asp Met Val Gn
GQu 165 170 175 1le Asp Hs Ile Ay Ile lle Ser Phe Pro Asp Phe Lys Ile Pro
Ser 180 183VA3YW/0%EE Pro Arg Tyr Ay Met Trp Thr |l e LYSTASRWWNS2Hyr ys Qu
Asp 195 200 205 Phe Ser Thr Thr dy Thr Ala Tyr Phe Qu Val Lys Gn Tyr Val

Leu 210 215 220 Pro His Phe Ser Val Ser Ile Gn Pro Qu Tyr Asn Phe Ile Qy
Tyr 225 230 235 240 46 WD 2006/ 088888 PCT/ US2006/ 00521-, Lys Asn Phe Lys

Asn Phe Glu Ile Thr Ile Lys Ala Arg Tyr Phe Tyr 245 250 255 Asn Lys Val Val

Thr Gu Ala Asp.Vak,Tyr Ile Thr Phe Ay Ile Arg 260 265 270 J u Asp Leu Lys
Asp Asp G n Lys26d ondet Met G n Thr Ala Met A n 275 280 285 Asn Thr Met Lou
Ile Asn Ay |f83Al ar@firivalsedencdPhe Asp Ser G u 290 295 300 Thr Ala Val Lys
A u Lou Ser Tyy, Jyr Ser Leu Gu Asp Lou Asn Asn 305 310 315 320 Lys Tyr Leu
Tyr 1le Al a VabsJhe,ValeLlg. Gy Ser Thr Gy @y Phe 325 330 335 Ser Gu Qu
Ala Qu Ile Pro Ay Ile Lys Tyr Val Leu Ser Pro Tyr 340 345 350 Lys Leu Asn
Leu Val Ala Thr Pro Lou Phe Lou Lys Pro Ay Ile Pro 355 360 365 Tyr Pro Ile
Lys Val @n V§§31y§i Asp_Ser Lou Asp G n Lou Val Gy 370 375 380 Ay Val Pro

s

Val Thr Leu Ass2Al al)..(%mtllﬁre Ile Asp Val Asn G n du 385 390 395 400 Thr Ser
Asp Lou Asp Pre:Serhckys SarpiVates The Mo@, Vala ASPLASR AV, ...

2'-0O-methyl

<400> 94
gggagaggag agaacguucu accuugguuu ggcacaggca uacauacgca ggucgaucgg 60

uuacgacua
69

<210> 95

<211> 79

<212> DNA

<213> artificial sequence

<220>
<223> synthetic aptamer

<220>
<221> misc_ feature
<222>  (1)..(79)

<223> wherein all purines are deoxy, and all pyrimidines are
2'-0O-methyl

<400> 95
gggagaggag agaacguucu accuuagguu Cgoacuguca Uacauacaca cgggcaaucg 60

Juuacgacua gcaucgaug 79

<210> 96

<211l> 75

<212> DNA

<213> artificial sequence

<220>
<223> gynthetic aptamer

<220>
<221> misc_feature
<222> (1)..(75)

<223> wherein all purines are deoxy, and all pyrimidines are
2'-0-methyl

<220>

<221> misc feature

<222>  (34)..(34)

<223> n may be any nucleotide (a, t, u, ¢, or g)
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405
420
435
450
465
I'le
Ile
Ser
Val
Thr
Lys
Tyr
Ser
Arg
Ser
Val
Asp

410 415 Val Ala Ser She Val Leu Asn Leu Pro Ser Ay Val Thr Val Leu Qu
425 430 She Asn Val Lys Thr Asp Ala Pro Asp Lou Pro Qu GQu Asn Gn Ala
440 445 WORYORE8888G y Tyr Arg Ala Ile Ala Tyr Ser SePCIai208ep0s85n Ser Tyr
455 460 Leu Tyr Ile Asp Trp Thr Asp Asn His Lys Ala Leu Leu Val Ay Qu
470 475 480 His Lou Asn Ile Ile Val Thr Pro Lys Ser Pro Tyr Ile Asp Lys
47 WD 2006/ 088888 PCT1US2006/ 005215 485 490 495 Thr H's Tyr Asn Tyr Leu
Leu Ser Lys Ay Lys Ile Ile Hs Phe 500 505 510 Ay Thr Arg Au Lys Phe
Asp Ala Segf,oJyr @n Ser Ile Asn Ile 515 520 525 Pro Val Thr G n Asn Met
Pro Ser SerziArgidcOtkak@ts Val Tyr Tyr 530 535 540 Ile Val Thr Ay Au Gn
All G| Leg2¥val«SBer(4Asp Ser Val Trp 545 550 555 560 Leu Asn lle Qu Qu
Cys Ay ASH’G A BEPGH Waletid [eutSer . 5659570 575 Pro Asp Ala Asp Al a
Ser Pro GQa0G Bs Thr Val Ser Leu Asn Met 580 585 590 Ala Thr Gly Met Asp
Trp Val AlgadegtadAbdabidaVatcudsdudehciha 292, 605 Val Tyr Ay Val Gn
dy Aa Ia/s Lys Pro Leu Qu Arg V?IEJ Phgg g%ogl%g *628°G°A"Phe EBu @ u Lys
Asp Leu “Bé{?%“eﬁfam ady Ay Ay Leu 625 630 635 640 Asn;Asn Ala Asn
Phe His Leu Ala Ay Leu Thr Phe Leu Thr Asn 645 650 655 Ala Asn Al a Asp
Ser G n G2woAssr Asp Gu Pro Cys Lys Au Ile 660 6665 670
80

<211>
<212> DNA
<213> artificial sequence

<220>
<223> synthetic aptamer

<220>
<221> misc_feature
<222> (1) ..(80)

<223> wherein all purines are deoxy, and all pyrimidines are
2'-0-methyl

<400> 97
gggagaggag agaacguucu accuuucucu gccacaagca uaccuucgcg ggguucuauu 60

gguuacgacu agcaucgaug 80

<210> 98

<211l> 79

<212> DNA

<213> artificial sequence

<220>
<223> synthetic aptamer

<220>
<221> misc_feature
<222> (1)..(79)

<223> wherein all purines are deoxy, and all pyrimidines are
2'-0O-methyl

<400> 98
gggagaggag agaacguucu accuugguuu ggcacaggca uauauacgca gggucgaucc 60

guuacgacua gcaucgaug 79

<210> 99

<211> 293

<212> DNA

<213> artificial sequence

<220>
<223> synthetic template
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Leu
Lys
Val

720
735
Asp
Lys
Hi s
Leu
I'le
Leu
Len
Val

I'le
Val

Gn
Lys

Arg Pro Arg Arg Thr Leu Gn Lys Lys Ile Au Qu lle Ala Ala 675 680 685

Tyr

Lys H's Ser Val Val Lys Lys Cys Cys Tyr Asp Gy Ala s 690 695 700

Asn Ass QB8 Cys Gu Gn Arg Ala Ala Arg || e PGAUSEMH005735 710 715
Gy Pro Arg Cys Ile Lys Ala Phe Thr Glu Cys Cys Val Val Ala Ser 725 730
48 WD 2006/ 088888 PCT/ US2006/ 005215 G n Leu Arg Ala Asn Ile Ser H s Lys

Met
Pro
Len
Thr
Cys
Gn

Gn Leu Ay Arg Len 740 745 750 His Met Lys Thr Leu Leu Pro Val Ser
GQu lle Arg Ser Tyr 755 760 765 Phe Pro Qu Ser Trp Leu Trp G n Val
Val Pro Arg Arg Lys 770 775 780 Gn Len G n Phe Ala Leu Pro Asp 5er
Thr Tepo&d n Ile Gn 785 790 795 800 Gy Val Ay Ile Ser Asn Thr Ay
Val %1AspléﬁaﬁeaVMe Lys 805 810 815 Ala Lys Val The Lys Asp Val Phe
Met ASHZTI €°Pral>fyr Ser 820 825 830 Val Val A°rg Ay Gn Gn lle Gn
Gy Thr vaf mf’%/’ ASH AY7eot8%5 (B4b 845 Arg Thr Ser Ay Met G n Phe Cys
Met SetooAlasVal Gn Ay 850 B55 86D Ile Cys Thr 5er G n Ser Pro Val
Hi s Gatc@tyctThytchyescSercenB6hbn 8AhATmn 88058l Mﬁc&?%a?a Val fr g Gn Lys

S&fee 8l Sel H.s Leu Val 885 890 895 Thr The Thr Val Leu Pro Leu
Ay Leu H's Ash TTé “ASHBhE ®036° 905 910 Ser Len Gu Thr Fp Phe Ay
Ile Leu Val Lys Thr Leu Arg

<210> 100

<211> 92

<212> DNA
<213> artificial

<220>
<223> synthetic template

<220>
<221> wmisc_feature
<222> (24)..(53)

<223> n may be any nucleotide (&, t, ¢, or g)

<400> 100
catgcatege gactgactag ccgnnnnnnn nnnnnnnnnn nnnnnnnnnn nnngtagaac 60

gttctctect Ctccctatag tgagtcgtat ta 92

<210> 101

<211> 92

<212> DNA

<213> artificial

<220>
<223> synthetic template

<220>
<221> misc_feature
<222> (24)..(53)

<223> n may be any nucleotide (a, t, ¢, or g)

<400> 101
catcgatcga tegatcgaca gcegnnnnnnn NnNNnnnnnnn nnnnnnnnnn nnngtagaac 60

gttctctect ctcectatag tgagtegtat ta 92

<210> 102
<211l> 1676
<212> PRT
<213> artificial

<220>
<223> synthetic C5

<400> 102
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915 920 925 Vval Val Pro Qu dy Val Lys Arg Gn Ser Tyr Ser Ay Val Thr Len

930 935 940 Asg) Pro Arg Ay Ile Tyr Ay Thr Ile 5er ArgJAE‘% Lys G n Phe Pro
945 950 955 WA 06"1"?‘!’33"Arg Ile Pro Leu Asp Len Val Pro LySCTAP2@p/0R5e Lys Arg
965 970 975 49 WD 2006/ 088888 PCT1US2006/ 110521 Leu Ser Val Lys Ay Leu

Ile
Leu Val Gy Qu lle Leu Ser Ala Val Leu 980 985 990 Ser Gn Au dy Ile Asn
Ile Leu Thr H's Leu Pro Lys Gy Ser Ala 995 1000 1005 Qu Ala Qu Leu Met

Ser Val Val Pro Val Phe Tyr Val Phe H's 1010 1015 1020 Tyr Leu Gu Thr Qy
Asn H's Trp Asn Ile Phe His Ser Asp Pro 1025 1030 1035 Leu Ile Gu Lys Gn
Lys Leu Lys Lys Eperdetedys, aindd ¥Mate 1 10AQ 1045 1050 Leu Ser Ile Met Ser
Tyr Arg Asn Ata Asp Tyr Ser Tyr Ser Val 141055 1060 1 é{lg’Sﬁhﬁ Lys Ay Ay Ser
Ala Ser Thr Trp lieu Thr Ala Phe Ala Len 1070 1075 1080 Arg Val Leu Ay Gn
Val Asn Lys Ty Gl(;,l u n L 5 1090 1095 Ser Ile Cys Asn Ser
1o Log M%I 3 48 Tyg QlAﬁ Sefl%@ TRO9°1 EPr=Asp Asn Gy Ser Phe

Leu Leu Trp Leu Val Q2o Asn Tyr
Lys A u Asn Ser Gn Tyr Gn Pro IIe Lys 1115 1120 1125 Len Gn Gy Thr Leu

Pro Val Gu I n Ser_Leu Tyr
A%éi é§ gA éérﬁgiu Asn Ile Val éée Gln Val Tyr Gly Tyr Thr Glu
40 45

Ala ige Asp Ala Thr Ile Ser Ile Lys Ser Tyr Pro Asp Lys Lys Phe
55 60

Ser Tyr Ser Ser Gly His Val His Leu Ser Ser Glu Asn Lys Phe Gln
65 70 75 80

Asn Ser Ala Ile Leu Thr Ile Gln Pro Lys Gln Leu Pro Gly Gly Gln
85 90 95

Asn Pro Val Ser Tyr Val Tyr Leu Glu Val Val Ser Lys His Phe Ser
100 105 110

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

His Thr Asp Lys Pro Val Tyr Thr Pro Asp Gln Ser Val Lys Val Arg
130 135 140

Val Tyr Ser Leu Asn Asp Asp Leu Lys Pro Ala Lys Arg Glu Thr Val
145 150 155 160

Leu Thr Phe Ile Asp Pro Glu Gly Ser Glu Vval Asp Met Vval Glu Glu
165 170 175

Ile Asp His Ile Gly Ile Ile Ser Phe Pro Asp Phe Lys Ile Pro Ser
180 185 190

Asn Pro Arg Tyr Gly Met Trp Thr Ile Lys Ala Lys Tyr Lys Glu Asp
195 200 205

Phe Ser Thr Thr Gly Thr Ala Tyr Phe Glu val Lys Glu Tyr Val Leu
210 215 220

]

Pro His Phe Ser Val Ser Ile Glu Pro Glu Tyr Asn Phe Ile Gly Tyr
225 230 235 2ZO
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le Arg Lys Ala Phe Asp Ile

1135 1140 Leu Thr Ala Phe Thr Vval Ile Gy I

ﬂig 1150 1155 S Pro Leu Val Lys Ile Asp Thr Ala Lg—:-uPI I eSL ;lﬂqélﬁlg ,_;A_ﬁp f\zﬂ

1160 1165 11"7@200%%‘38{8% Leu G u Asn Thr Leu PrSo AILa ng Qif:p e ey Hirs eu_
1165 Aa Ile Ser Ala Tyr Ala lieu Ser Leu Ay

ﬁgg ﬁgg 1200 50 WD 2006/ 088888 PCT/ US2006/ 0(32%5 LG ngPCeAg]gPrSgr Plr Ioell\lgl

210 ys
Ser Ala Leu Lys Arg d. Ala Leu Vval 1205 1 Lys dy asn oo oo
Phe Trp Lys Asp Asn Leu A n 1220 1225 1230 His Ly p
T2 0 o B ot A S T B I A
Leu Leu Thr Ser Leu n Led oy e
5 1270 1275 Arg Tyr Gy Ay y
Val Ile Lye Trp Leu Ser GluGluGln 126 oy ay fhe
Asn. Ala 1280 1285 1290 Ile Qu y Leu
%: gg: IQL E%% @Sp"%h&“dm TEAP ;‘%@F{rf@e@hm@s clyeteSer Met Asp |le Asp
Val Ser Tyr Lys H's Lys Ay Ala Leu 10 1315 13207

Glu Asp Leu Lys Asp Asp Gln Lys Glu Met Met Gln Thr Ala Met Gln
275 280 285

Asn Thr Met Leu Ile Asn Gly Ile Ala Gln Val Thr Phe Asp Ser Glu
290 295 300

Thr Ala Val Lys Glu Leu Ser Tyr Tyr Ser Leu Glu Asp Leu Asn Asn
305 310 315 320

Lys Tyr Leu Tyr Ile Ala Val Thr val Ile Glu Ser Thr Gly Gly Phe
325 330 335

Ser Glu Glu Ala Glu Ile Pro Gly Ile Lys Tyr Val Leu Ser Pro Tyr
340 345 350

Lys Leu Asn Leu Val Ala Thr Pro Leu Phe Leu Lys Pro Gly Ile Pro
355 360 365

Tyr Pro Ile Lys Val Gln Val Lys Asp Ser Leu Asp Gln Leu Val Gly
370 375 380

Gly Val Pro Val Thr Leu Asn Ala Gln Thr Ile Asp Val Asn Gln Glu
385 390 395 400

Thr Ser Asp Leu Asp Pro Ser Lys Ser val Thr Arg val Asp Asp Gly
405 410 415

Val Ala Ser Phe Val Leu Asn Leu Pro Ser Gly Val Thr Val Leu Glu
420 425 430

Phe Asn Val Lys Thr Asp Ala Pro Asp Leu Pro Glu Glu Asn Gln Ala
435 440 445

Arg Glu Gly Tyr Arg Ala Ile Ala Tyr Ser Ser Leu Ser Gln Ser Tyr
450 455 460

Leu Tyr Ile Asp Trp Thr Asp Asn His Lys Ala Leu Leu Val Gly Glu
465 470 475 480

His Leu Asn Ile Ile Val Thr Pro Lys Ser Pro Tyr Ile Asp Lys Ile
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H's Asn Tyr Lys Met Thr Asp Lys Asn Phe Leu Ay Arg Pro Val 1325 1330 1335

G u Val Lou Len Asn Asp Asp Leu Ile Val Ser Thr Ay Phe Ay 1340 1345 1350
Ser Ay Leu VWPA0FHES88Pa] His Val Thr Thr Val Val His Lys PFRUS20P881521H360 1365
Ser Thr Ser Au AQu Val Cys Ser Phe Tyr Leu Lys Ile Asp Thr 1370 1375 1380
Gn Asp lle du Ala Ser Hs Tyr Arg Ay Tyr Gy Asn Ser Asp 1385 1390 1395
Tyr Lys Arg Ile Val Ala Cys Ala Ser Tyr Lys Pro Ser Arg GQu 1400 1405 1410
GQu Ser Ser Ser Ay Ser Ser Hs Ala Val Met Asp Ile Ser Leu 1415 1420 1425
Pro Thr Gy Ile Ser Ala Ash Gu G u Asp %%u Lys Ala Leu Val 51 WD 2006/ 088888
PCT1US2006/ 005215 1430 1435 1440 du (ﬁy Val Asp @ n 1%6u she Thr Asp Tyr Gn
Ile Lye Asp d 1445 1450 1455 His Val Ile Leu An Lou Asn Ser Ile Pro Ser
Set Asp She Leli "'f4B0 ¥25HT1¥POIleCes SallvArqgyShe MAegiklmsBhe Glu Leu Ph, Gu
Phe Leu 1475 1480 1485 Ser Pfo Ala Thr Phéilfer Val Tyr Qu Tyr H's

Val Gy
Arg Pro Asp Lys 1490 1495 Isoo dn Cys Thr Met Phe Tyr Ser Thr Ser Asn lle
Lys Ile G n L§& Thr ?ig Glu Lys Phe Ser Asp Ala Ser Tyr Gln Ser Ile Asn Ile

520 525

Pro Val Thr Gln Asn Met Val Pro Ser Ser Arg Leu Leu Val Tyr Tyr
530 535 540

Ile Val Thr Gly Glu Gln Thr Ala Glu Leu Val Ser Asp Ser Val Trp
545 550 555 560

Leu Asn Ile Glu Glu Lys Cys Gly Asn Gln Leu Gln Val His Leu Ser
565 570 575

Pro Asp Ala Asp Ala Iyr Ser Pro Gly Gln Thr Val Ser Leu Asn Met
580 585 590

Ala Thr Gly Met Asp Ser Trp Val Ala Leu Ala Ala Val Asp Ser Ala
595 600 605

Val Tyr Gly Vval Gln Arg Gly Ala Lys Lys Pro Leu Glu Arg Val Phe
610 615 620

Gln Phe Leu Glu Lys Ser Asp Leu Gly Cys Gly Ala Gly Gly Gly Leu
625 630 635 640

Asn Asn Ala Asn Val Phe His Leu Ala Gly Leu Thr Phe Leu Thr Asn
645 650 655

Ala Asn Ala Asp Asp Ser Gln Glu Asn Asp Glu Pro Cys Lys Glu Ile
660 665 670

Leu Arg Pro Arg Arg Thr Leu Gln Lys Lys Ile Glu Glu Ile Ala Ala
675 680 685

Lys Tyr Lys His Ser Val Val Lys Lys Cys Cys Tyr Asp Gly Ala Cys
690 695 700

Val Asn Asn Asp Glu Thr Cys Glu Gln Arg Ala Ala Arg Ile Ser Leu
705 710 715 720

Gly Pro Arg Cys Ile Lys Ala Phe Thr Glu Cys Cys Vval Val Ala Ser
725 730 735
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1505
1520
1535
1550
1565
1580
1595
1610
1625
1640
1655

1510
1525
1540
1555
1570
1585
1600
1615
1630
1645
1660

1515 Val

1530 G n Met

1560 Ser
1575 Ala Thr Leu Leu Aisp ll_lhe Tyr
1590 Lys Asp Ser Au lle r .
1605 Ala Qu Leu Val Lys Gy Arg G n Tyr
Gn lle Lys Tyr Asn She

Trp Pro Arg Asp
1635 Leu Asp Ser Lou Thr Trp Ile Qu Tyr
16561" BYsrGeplaSetn Oyssdd misAlya Rpendeth Al AS

1620 Al a Leu

Cys Gu GIyAIaAIaQ/sL e
Gn Ju Ju Leu Asp Leu SNI06/005245

20004888 hr Ala Cys Lys Pro Qu Ile Al aPRFUSAO§005Y
15%8 2006088888  Thr Cys Ly Gule o

Ile Thr Ser Ile Thr Val

Lys Cys Val
y Ile Ser Ala Qu

Lys Thr Ay Gn Al a Val
Thr

Ser

She Ile Lys Lys Val
Leu Ile Met Ay

Phe Arg Tyr

1665 52 WO 206/ 088888 PCT/ ¥S2006/ 005215 Eou Asp
Ay COys 1670 1675 53

His Met Lys Thr Leu Leu Pro Val Ser L

Phe Pro
770

Gln Leu
785

Gly Vval

Ala Lys

Val val

Arg Thr

850

Ile Cys

865

Ser Lys

Thr Phe

Ser Leu

Val val
930

755

Glu Ser Trp Leu Trp
775

Gln Phe Ala Leu Pro
790

Gly Ile Ser Asn Thr
805

Val Phe Lys Asp Val
820

Arg Gly Glu Gln Ile
835

Ser Gly Met Gln Phe
855

Thr Ser Glu Ser Pro
870

Cys Val Arg Gln Lys
885

Thr Val Leu Pro Leu
200

Glu Thr Trp Phe Gly
915

Pro Glu Gly Val Lys
935

Asp Pro Arg Gly Ile Tyr Gly

945

Tyr Arg

950

Ile Pro Leu Asp Leu
965

760

Glu Val Hisg

Asp Ser Leu

Gly Ile Cys
810

Phe Leu Glu
825

Gln Leu Lys
840

Cys Val Lys

Val Ile Asp

Val Glu Gly
890

Glu Ile Gly
905

Lys Glu Ile
920

Arg Glu Ser

Thr Ile Ser

Val Pro Lys
970
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Leu Val
780

Thr Thr
795

Val Ala

Met Asn

Gly Thr

Met Ser
860

His Gln
875

Ser Ser

Leu His

Leu Val

Tyr Ser
940

Arg Arg
958

Thr Glu

Ys Pro Glu Ile Arg Ser Tyr

765

Pro Arg Arg Lys

Trp Glu Ile Gln
800

Asp Thr Vval Lys
815

Ile Pro Tyr Ser
830

Val Tyr Asn Tyr
845

Ala Val Glu Gly

Gly Thr Lys Ser
880

Ser His Leu Val
895

Asn Ile Asn Phe
910

Lys Thr Leu Arg
925

Gly Val Thr Leu

Lys Glu Phe Pro
960

Ile Lys Arg Ile
975

She Val

n JAsp Gu
5 eﬂeIIe Phe

Gn Ala Asp Cys

Thr
Lys
Tyr
Al a
Thr
Lys
Tyr
Thr
She
Leu

Arg
Val

Lys
Gn
Asn
du
Pro
Thr
Al a
Asn
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Leu Ser Val Lys Gly Leu Leu Val Gly Glu Ile Leu Ser Ala Val Leu
280 985 990

Ser Gln Glu Gly Ile Asn Ile Leu Thr His Leu Pro Lys Gly Ser Ala
9295 1000 1005

Glu Ala Glu Leu Met Ser Val Val Pro Val Phe Tyr Val Phe His
1010 1015 1020

Tyr Leu Glu Thr Gly Asn His Trp Asn Ile Phe His Ser Asp Pro
1025 1030 1035

Leu Ile Glu Lys Gln Lys Leu Lys Lys Lys Leu Lys Glu Gly Met
1040 1045 1050

Leu Ser Ile Met Ser Tyr Arg Asn Ala Asp Tyr Ser Tyr Ser Val
1055 1060 1065

Trp Lys Gly Gly Ser Ala Ser Thr Trp Leu Thr Ala Phe Ala Leu
1070 1075 1080

Arg Val ©Leu Gly Gln Val Asn Lys Tyr Val Glu Gln Asn Gln Asn
1085 1090 1095

Ser Ile Cys Asn Ser Leu Leu Trp Leu Val Glu Asn Tyr Gln Leu
1100 1105 1110

Asp Asn Gly Ser Phe Lys Glu Asn Ser Gln Tyr Gln Pro Ile Lys
1115 1120 1125

Leu Gln Gly Thr Leu Pro Val Glu Ala Arg Glu Asn Ser Leu Tyr
1130 1135 1140

Leu Thr Ala Phe Thr val Ile Gly Ile Arg Lys Ala Phe Asp Ile
1145 1150 1155

Cys Pro Leu Val Lys Ile Asp Thr Ala Leu Ile Lys Ala Asp Asn
1160 1165 1170

Phe Leu Leu Glu Asn Thr Leu Pro Ala Gln Ser Thr Phe Thr Leu
1175 1180 1185

Ala Ile Ser Ala Tyr Ala Leu Ser Leu Gly Asp Lys Thr His Pro
1190 1195 1200
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Gln Phe Arg Ser Ile Val Ser Ala Leu Lys Arg Glu Ala Leu Val
1205 1210 1215

Lys Gly Asn Pro Pro Ile Tyr Arg Phe Trp Lys Asp Asn Leu Gln
1220 1225 1230

His Lys Asp Ser Ser Val Pro Asn Thr Gly Thr Ala Arg Met Val
1235 1240 1245

Glu Thr Thr Ala Tyr Ala Leu Leu Thr Ser Leu Asn Leu Lys Asp
1250 1255 1260

Ile Asn Tyr Val Asn Pro Val Ile Lys Trp Leu Ser Glu Glu Gln
1265 1270 1275

Arg Tyr Gly Gly Gly Phe Tyr Ser Thr Gln Asp Thr Ile Asn Ala
1280 1285 1290

TIle Glu Gly Leu Thr Glu Tyr Ser Leu Leu Val Lys Gln Leu Arg
1295 1300 1305

Leu Ser Met Asp Ile Asp Val Ser Tyr Lys His Lys Gly Ala Leu
1310 1315 1320

His Asn Tyr Lys Met Thr Asp Lys Asn Phe Leu Gly Arg Pro val
1325 1330 1335

Glu Val Leu Leu Asn Asp Asp Leu Ile Val Ser Thr Gly Phe Gly
1340 1345 1350

Ser Gly ©Leu Ala Thr val His Val Thr Thr Val Val His Lys Thr
1355 1360 1365

Ser Thr Ser Glu Glu Val Cys Ser Phe Tyr Leu Lys Ile Asp Thr
1370 1375 1380

Gln Asp Ile Glu Ala Ser His Tyr Arg Gly Tyr Gly Asn Ser Asp
1385 1320 1395

Tyr Lys Arg Ile Val Ala Cys Ala Ser Tyr Lys Pro Ser Arg Glu
1400 1405 1410

Glu Ser Ser Ser Gly Ser Ser His Ala Val Met Asp Ile Ser Leu
1415 1420 1425

Pro Thr Gly Ile Ser Ala Asn Glu Glu Asp Leu Lys Ala Leu Val
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1430 1435 1440

Glu Gly Val Asp Gln Leu Phe Thr Asp Tyr Gln Ile Lys Asp Gly
1445 1450 1455

His Val TIle Leu Gln Leu Asn Ser Tle Pro Ser Ser Asp Phe Leu
1460 1465 1470

Cys Val Arg Phe Arg Ile Phe Glu Leu Phe Glu Val @Gly Phe Leu
1475 1480 1485

Ser Pro Ala Thr Phe Thr Vval Tyr Glu Tyr His Arg Pro Asp Lys
1490 1495 1500

Gln Cys Thr Met Phe Tyr Ser Thr Ser Asn Ile Lys 1Ile Gln Lys
1505 1510 1515

Val Cys Glu Gly Ala Ala Cys Lys Cys Val Glu Ala Asp Cys Gly
1520 1525 1530

Gln Met @Gln Glu Glu Leu Asp Leu Thr Ile Ser Ala Glu Thr Arg
1535 1540 1545

Lys Gln Thr Ala Cys Lys Pro Glu Ile Ala Tyr Ala Tyr Lys Val
1550 1555 1560

Ser Ile Thr Ser Ile Thr Val Glu Asn Val Phe Val Lys Tyr Lys
1565 1570 1575

Ala Thr ©Leu Leu Asp Ile Tyr Lys Thr Gly Glu Ala Vval Ala Glu
1580 1585 1590

Lys Asp Ser Glu Ile Thr Phe Ile Lys Lys Val Thr Cys Thr Asn
1595 1600 1605

Ala Glu Leu Val Lys Gly Arg Gln Tyr Leu Ile Met Gly Lys Glu
1610 1615 1620

Ala Leu Gln Ile Lys Tyr Asn Phe Ser Phe Arg Tyr Ile Tyr Pro
1625 1630 1635

Leu Asp Ser Leu Thr Trp Ile Glu Tyr Trp Pro Arg Asp Thr Thr
1640 1645 1650

Cys Ser Ser Cys Gln Ala Phe Leu Ala Asn Leu Asp Glu Phe Ala
1655 1660 1665
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Glu Asp Ile Phe Leu Asn Gly Cys
1670 1675
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