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from the circulatory system, comes into contact with blood after injury. Blood exposed TF
acts as a cofactor for the factor VIla ("FVIla") catalyzed activation of factor IX ("FIX") and
factor X ("FX"). This leads to rapid formation of FXa and thrombin, which subsequently
polymerizes to form the fibrin clot. Both the intrinsic and extrinsic pathways are
characterized by the assembly of multiple protein complexes on procoagulant surfaces, which

localizes the response to the site of injury (see Mann, K. G. et al. (1990) Blood 76:1).
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Aptamers

Nucleic acids have conventionally been thought of as primarily playing an
informational role in biological processes. In the past decade it has become clear that the

three dimensional structure of nucleic acids can give them the capacity to interact with and
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U.S. Patent No. 5,696,249 claims an aptamer produced by the SELEX process. U.S. Patent
No. 5,756,291 and 5,582,981 to O’Toole, disclose and claim a method for detecting thrombin

using a labeled aptamer that comprises a defined six nucleotide sequence. U.S. Patent Nos.
5,476,766 and 6,177,557 disclose compounds and methods to identify nuclei acid ligand
solutions to thrombin using SELEX.

Sullenger, Rusconi, Kontos and White in WO 02/26932 describe RNA aptamers that
bind to coagulation factors, E2F family transcription factors, Angl, Ang2, and fragments or
peptides thereof, transcription factors, autoimmune antibodies and cell surface receptors

useful in the modulation of hemostasis and other biologic events. See also Rusconi et al,
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In particular, when additional limitations are required, as is the case with modulatable

aptamers, no techniques exist to predict how one or more modifications can affect the
capacity of the aptamer to regulate its ligands and at the same time continue to be regulated
by antidote binding.

The successful use of aptamers as therapeutic agents depends not only on their
efficacy and specificity, but also on economics. Extrapolating from the most successful
animal experiments of currently available aptamers, an aptamer dose of 1-2 mg/kg body wt is

usually an effective dose (derived from experiments on aptamers inhibiting VEGF, PDGF, L~
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Therefore, it is an object of the present invention to provide methods and
compositions to treat patients in need of anticoagulant therapy, and in particular, during
surgery or other medical intervention

It is another object of the present invention to provide more control over the

therapeutic effect, pharmacokinetics and duration of activity of anticoagulant therapies.
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that does not bind to any other regions of the molecule under physiological conditions (loop).
In a further embodiment, the nucleic acid ligand includes two stems (stem 1 and stem 2) and
two loops (loop 1 and loop 2). Typically, stem 1 is one to fifteen or one to twenty nucleotide
pairs long. Stem 1 can also be ten, nine, eight, seven, six, five, four, three or two nucleotides
long. In general, stem 2 is one to ten nucleotides long. Stem 2 can also be nine, eight, seven,
six, five, four, three or two nucleotides long. The length of loop 1 and loop 2 can also be
varied. Loop 2 can be as long as ten nucleotides, but can also be eight or less nucleotides

long, including, seven, six, five, four, three or two nucleotides long. The length of loop 1 can
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activation of Factor X (FX). The aptamers can interact
and oxg nuslepfiste inthy3’-§r dEeLORpl ex formed with FVIlla in the

Y r GEDO ]ﬁ’/déi'b b @B MhC ArleSdrt Mvehibn be comprised
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aptaners bind to th intrigcfeisggtena e, co

I h
improR g BPRASIS B Hc B35t 30 HUEMUES APECE Cob PLALY Ty dRtgchaan 35-40

300 | EHeSer b GAMAERC: APaW SIS, 3D STRISIfucleotides in
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oo P b e e P OFCD, BB e 57
directtgl ecul e via Watson-Crick base pairing (stenm) and at
| east one region that does not bind to any_other

r Gie dmprovedt dptemes «sb | iacludrl er spieidsi RASHifine )i oB% @mbpdiRent, this
_(loop). In a furt et 4 coaci .

s 3B B A RO 0k gl B8 g oo

aptan]eP@R8 allbR9 Horlclaiihgt @FRh@ Imprbyed eptaingr upbre bintliigsobihe dntidote by

fifteen or one to twenty nucleofide pairs |ong, §%§ﬂ1&. vel
enzymaes il the aisuladian, ARdhe as blgpd orshyenendonycleqsege thepghy, etfectively

imidath | ). REHBSitioR 8IbE al & guanine i
ehmlrcl)allr%}lél%tq %‘9% ‘é‘%‘%ﬁa&’ c%égt%? cg{ég ﬁ?%lhg&g Srtrfé%]nsgac a?\) gll lgo be niane,gu anine 1
stem @ @bt is BRitenylatsd X, Inf dneeembatiment; Kirie euoleotidwis in a double stranded

configaEoT BT bousd With G A B BeeoRR gusls pappied dnd Fiilable for
cleav[rﬂ%ecﬁgp%ﬁ.tﬂi&ﬁrﬁ%opﬂﬁ% Jfidfig!l so be eight or I|ess nucleotides
ng, i nc

I'ng, seven, six, five, four, three or two
nual soteirbedinienngtheT hstainersginelude thoomicleotidnaeguense gugg and the

varied, and in one_enbodi nent | udes te [ .niRee .
compiiRInERY PERENGHCP e Is'ong'emggﬁl&ﬁ’ﬁggthe BRAmShE Rtriolt Fopgprises the
nucleofldd u&&'e?%ué%arcﬁgﬁdc@ Bog WRigdRbABRESc QS&yIPashor | X

gene oduct Of the present ‘invention can be conprised .

of Andthareudiodinnénd of therinventiey Andhisies eh entidate eligeuclgotide paired with

t a§RB0L A bt ST PSR Blaed I ST UG ARARF  est
portibPHOBE aptamer. Ihe4Briddte bmtfbld@@ﬂggu; dompHscthe feltdeiddy spiences:

aptaners are at |east 25, 30, or 40 nucl eotides in _
(5-3Nersgairence:n cgpegriahagncestsdi(AeiiD; SHE sEyubRtD: of> st bnteduence:

1 includ Cc i i h_ NCIITRCH J . LAnt7/AD:
cacaRibREIbBNRBHLL: SEoh{I] Tl des ) itkrel SRERLR g ccle Rapt7/AD;
SEQVEFNT@F.@F (5n-3tNgedlenct: ddicg@mubgiccaith@ptiifdny BHQaD a\@r; (5°-3°)

can include a "suicide position. " | re one enbodi nent ,
sequerses cgegguauagucag (Apt9/AD; SEQ ID NO:5); (5°-3°) sequence: cgegguauagucagg
(Apt10/AD; SEQ ID NO:6); (5’-3°) sequence: cgcgguaunagucagag (Apt11/AD; SEQ ID
NO:7); (5°-3’) sequence: cgegguauaguccucac (Aptl4/AD; SEQ ID NO:8), or any

modification or derivative thereof. In certain embodiments, the antidote consists essentially

of one of the above sequences, or consists entirely of one of the above sequences.
The antidote sequence does not need to be completely complemetary to the improved
anticoagulant aptamer as long as the antidote sufficiently binds to or hybridizes to the

aptamer to neutralize its activity.
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ezeaEuAUARIED; (SERAN NO: 8)
guauagucag ( Apt 9/ AD; SEQ

gugagda' c&al)lacsgcgmammugwg cvy@uaau:agm
(SEQI‘DND 175' -3') sequence: cgcg

a%% d‘c@u@c g(gsuaaaéa ugeQUARNEIc CoaggpRagucage (SBQUIDONADR)
(SE ') sequencg: cgcgguauagucagag
g,gglg@g;);&é VAR U O B RIS o x0 9

£ dn 4+ H
at+HoHR—6f Feot—Trh—Certarmnm

enbodl ments, the antidote consists essentially of one

ARPYEN S BAHENE Pairs Bat GRSbI FaB6 hhd BloYctdfe #8@eRfloped by
e above sequences. "The anti dote sequence does not

mcluduagdsecmdaey amrbﬁetwlny sznﬁh@‘nﬁleaﬂlgtamér R entigpieogedoth. In one

emboguﬂtfl?r&gﬁ?lg %%gr;)tvsg § arrelgtoafacﬁ(g}‘g?g 16110121&%5 ?r% é hrggl{g < n—gletl%yl modified

nucledBids alih Z8othts eABbdiMichd, - the EmpRIvRHEpt4Raer é‘on&fmd bge or more 2’-O-
present invention incl ude the fol | ow ng sequences:

methyinandovesi onproserd?-flaeio medidicationss In pagtherr embasiment & aptamer and

s fRRBARCH ST, FRHEIRE. DYp B8 0008 SRERPABEY e moroca

aptarB@!idciidesObe 6faQeEé TE0-methyd an&mhevcﬂ'dnalﬁtl?i%mrb anddifitasions on a
DC i ncl udes one or nore 2' -0 nethyl ngdlfl ed
stemp | QG oRIROSImANS, 54 RsHIe BHBFEHENTN 2 Phan FRIPYerkgptamer includes a

hydrc%g;l @ﬁrngr (E’Qﬁh?.' Y aftdifrer Jmﬁ&'iﬁer?’c, at QR QYL uridine in stem 1 or in stem 2

In another

AU | UCIIVC!.LIVC lII

of the improved aptamer is modified with either a 2’-fluoro or 2’-O-methyl.
embodiment, at least one cytidine in stem 2 of the improved aptamer is 2°-fluoro modified.
The improved aptamers and antidotes can also include nucleotides that are modified
with water-soluble polymers. Such polymers can include a polyethylene glycol, polyamine,
polyether, polyanhydride, polyester, or other biodegradable pharmaceutically acceptable

polymer.




and one or nore 2'-fluoro nodifications. In another

enbodi nent, the aptaner and antidote contain no
w@2e0shiaoed nodi fications. I n yet another enbodPe®n$2005/013926

the inproved aptaner includes one or nore 2'-0O nethyl

angle 3R%n an RRieé thef US4V ehdRlirbi serdpt ARG s B bRATH @I‘X hFIXa or the
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oo sabafirant e e sbieEncrgehibi Bloodisesgihiap,y binding to
FIXa, aﬁrh{ d%g frtgé‘ld@} e% eﬁ!—: 3)9?(111& ledégFP@ ﬁg’?@@ tﬂgf’eﬁﬁon includes

admuﬁﬁleﬂﬁ@eﬂfé 1ﬁ1@f’0\freﬂ @btﬁﬂ%rﬁoﬂhb )nﬁtehﬁble fea glaymmd],in pedd/theicoto inhibit

yet her nhydri de, polyester, or ofher
bloodm@ge@tla@abfﬁreotﬁmmmﬁmc%ﬂ thff; R EHNPEISH yatReds 1gfusing the

oved aptaners to
1mprqaz| %gﬁ%&n%%l dﬂa%bgggés aﬁﬁ}ér? ﬁe& ?‘%t%gﬁegﬂ)é; nase conpl ex.
Thh snd embodighens Rntidotentovthe nmpmVed ap’mmrs of[hfe investidrt arefprovided

the binding to FI X, FEXa _or the t nas l.ex. ca
to a mgnahitpeedrthgen’ ) YFER heiees of 5t ‘é‘?mg"%‘r aptames.

Tmpr o(if% Effner% an&’ BtaREP AR AR bhaird B0 'b%ﬁﬁﬁﬁ&eﬁﬂt iARAL time as needed
I'ts blo coagu ation by binding to FIXa, which

basedl Sn d'emmu,seﬂicfarsg rin¢lhéing shve pgegresspefotbia cnatlawst, B$ XvellTasethe physwlan s

discrafon RO AEFEHE DBOSlHirray: TATHcaE LNE Ry st ! fnproved
regulatBh)E Pihkral ?E&t&d r6RRG U2 0 Bourld QIrhgiclasbas Mahd qhelhpya for blood

Invention provides nethods of using the inproved
coaguimcrme rIB medemplmme@n@deﬁenlg provider diple @?‘Ftéabflé@ﬂhﬁa cffeef of the

N T S

healtlh Carb Q¥&Yi8&. LlAnathet QBIUMRAL tI6f Ingibeedodptirhers iaiP aatddes to blood
aptanmers. |nproved aptaners and aptaner-antjdote pairs

coagldamplbefafetdlm ﬁtﬁstaéméfds’fﬁwdr th| seqpeptiab Stapse de dWhigH ehep gptamers  are
v.ar i fact P
R e R R
subsd’g_ exﬁEh |t1@é/ Qtp%idré'ﬁblre trh%ﬂﬁmﬁsteféduﬁo al Phtgent nimenedédonhereof. In one
|

scloses an i nproved regul at.abl e ther cre
o e A A s
coa i one exanple, an antidote is provide
the iqf l%at %}téﬁgﬁ'i zes the effect of the inproved aptaner to

t Urtie @ifroved ﬁplaﬁgtslcantbeaemhﬂinisteyed/\tmepatiéa‘si suffdriby fitoheor at risk of
physi ci an or other health car rOVId? I n _ano

sufferip JigPha seTdioect FloRnat Ok FRerveion iR igieg il fifrvention, that

causdd! 80%sults in a coagulation-inducing event. Examples include acute myocardial

infarction (heart attack), cerebrovascular accidents (stroke), ischemia, angioplasty, CABG
(coronary artery bypass grafts), cardiopulmonary bypass, thrombosis in the circuit of cardiac
bypass apparatus and in patients undergoing renal dialysis, unstable angina, pulmonary
embolism, deep vein thrombosis, arterial thrombosis, and disseminated intravascular
coagulation.

The improved aptamers can also be administered to prevent coagulation-induced
inflammation. It appears that early inflammation is induced by activation of the coagulation

cascade. Therefore, the improved aptamers can be used to treat cardiovascular diseases that



coagul ation factors are adm nistered in sequenti al
steps, in which the aptaners are adm ni stered, the
w@niosdotoes are used to limt the activity of tPEI/US2005/013926
i mpr oved apt aners, and subsequently the aptaners are
N, 0 syndro
e FARBAELS Sonidhch, 1L L4 MRBELIG D98 Gl Lfomap syndome
(ACS)afIﬁmnarchgil hifardfiony whicho mabryﬂ@lsmlﬂ fite irepgrivion Hajurypenietreat adverse

ro mer.s can be admnistered to
event%%ﬁ?@?éwﬁtgfppé%oﬁ 5 GS%H%?S'H sk of suffering froma

cardi ovascul ar di sease or intervention, including
surgical intervention, that causes or results in a

coagul ati o nBRIlEE DESCRIBHION BB FHDRAWINGS acut e
YOG 0 LB R SN A5 . 129

describ6®bEOIOR YFlgh!iﬁeelfaMs layspisBatiys &ff dptamere Apd iAomd TSN aAbyis a schematic of
bypass, thronmbosis in the circuit_of gardl a

cb
aptamam@ﬂ bt die inmechemagiaof émasletfn@@r ]g?oi?]g Erapehgmg ¥9§§ aptamers Apt
u n
18'20tﬂ ﬁ‘gétgzllg ﬁllg eS(rzleqﬁllJ{%ahro 05| s %deghel et\r/nﬁé;[rko 3t and 1h of Apt
35-39i nt ravascul ar coagul ation. The inproved aptaners can

aI so be adm nistered _to preven coa ation-i nduced
|3oEraPht°faf|§§}’é§§r ‘E"I‘Fé{?teém uﬂﬁ‘ PIDRlastn fimes(APTT) test

assay%.ﬁf%b??fgerp )&p@%} dnfApONns glfeﬁgpaﬁ&ar}ém%uﬁtall%ll?L?%%%ﬁﬁdote AptA-AD.

ove rs can be uséd’to treat
C Figlire Bass e gaphobfsnesulssoﬂ duditvated Ipadial ahnonfuoalaﬁm ¢ime (APTT) test

pponent scl er.osj
assay%efwvsmﬁ@aﬁﬁ&%; i e sy BY P g paneD
r@ Suist gﬁghe&eﬂe&ﬂ&' SMNadtivhied Ypartedl thdniboPRiktiReMey GPTT) test
asso ted wth post-angioplasty restenosis.

assayBRf :Eﬁat@ﬁﬁ@@lt PEn®- OR(lafHsarphand m@rngbﬂléy by prtidpte (right panel).

ematsl 1% alofg%agilocgo Ee(\ép %cgllvg’% SI ogeﬁrﬂelro fo'pgaléﬁl?ttfn%nEAPTT) test

assays Q)E'%Bﬁﬁﬂe?s %fpt @Ptiﬁﬁﬁd 9244t (145t pafel) ahd nkbtralizabilife bermtidete (right
of aptaners 6-I1. Ic is a schematic of aptamers Apt

panell.2-17. Id is a scherratl c of aptaners Apt 18-20, le of

A&t_gg%_ﬁs% % ?‘%’H GD nglfa %%ctg(gteggrg rtlﬁ}o?ﬁ; Ifaétng%nné g%PTT) test

assay@ fof ra ?ﬁ\bﬂeﬁsﬁ At 2a¢5, | v kel 2 p et panch) hihd rﬂeﬁﬁhlaz&bﬂny Iblym‘udote (right
TT) test assays of aptaners Apt A and Apt 1-5 (left
Panelbanel ) and neut ralizability by antidote AptA-AD.

r r th t
i e P A s RSB il e e
assayg ofifstaie Ap’tlzgdmtl 16a20e(191t padtDread tneatralzability by adgidote (right panel).

antidote (left panel
Figure 8 1s(a graphpof res1)11ts of activated partial thromboplastin time (APTT) test

assays of pegylated AptA compared to pegylated Apt 16 and 19 and cholesterol-modified Apt
A (chol-A). Left panel is aptamer control of coagulation factor IX and right panel is
neutralizability by antidote.

Figure 9 is a graph of results of activated partial thromboplastin time (APTT) test
assays of aptamers Apt 2, 16 and 22-27 (left panel) and neutralizability by antidote (right
panel).

Figure 10 is a graph of results of activated partial thromboplastin time (APTT) test
assays of aptamers Apt 2 and 30-33 (A, left panel), neutralizability by antidote of Apt 2, 30
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Figure 4 is a graph of results of activated parti al
thronmboplastin tinme (APTT) test assays of aptanmers Apt
wQ2@ado®4211 (| eft panel) and neutralizability BPYI/US2005/013926

« «antidet-e-(+i-ght-panel ). Figure 5 is a graph of results

and 31§ng %y%’lt é?ﬁ@g i 'It 1e8 ast% QTIORERRL Z}')} 5935 AR (E ¢§ﬁ panel) and

ners Apt "A, 2 and 1 left panel
neutrahigaliitigl byzabidbiet(B, ightapanelot e (ri ght panel) F| gure 6

Bt EA A SR e Pones e QD v
assayof aptamcrb A %@9& 3, 19 GhEB3-3pARA pandl) dnd BekitFAkABAR] By dritidete of Apt

ant i dote panel). Figure 7°is a graph of results
A, 19435, é&mn@é?(exghppmml)al thronbopl astin time (APTT) test

assays,of aptaners t . 16+ £

SRR AR BBl BB b BB o ggners v
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Aﬁmﬁgﬂaﬁl Db o Beyy e AT BTEFRIViLS OAREC-ADE compared to

C e 0 dified Apt A (chol-A). Left panel is
CH'AZQE)@&H@FEE} ‘J?\‘Ptlr'lg of coagul ation factor 1IX agd right

PFNRIre 119 MeUirbps dRbydtérhly Mticanmulantetivity 42 £hd sewralizability

h of results of activated partial thrombop
(14b) 0F REC AptP9) pwige. ds ahanssni G Wi of Dprespeciys Rliine absays is the

Lrkdaf I
dlffer%xgc %}1 o %egxnttgf: ?%@%Bl?lgd“{ gﬁé‘gﬁlg ﬂé)?xg Sihh't%é’ Pes n ﬁbﬁj 95&%11116 for that
ammzﬁcil*w ﬁr&?ﬁ@@(ﬁtﬁ&hltrehﬂad animgit asd inr3 ton€H-APIAT )?reaieé tammals Whole
assays. of aptaners and 30- A, t [ ),
bloodAGT values HGishevy HbShAg’HFP’a‘d%a@elo @Cﬁé’eéﬁ? BT TaRES T fk{e panel at the
top. " i ght panel), APTT test assays of aptaners Apt 2 30,

33 and 34 (B, left panel) and neutralizability
arﬂlggeﬂé i{ Baphd gfhdysisarie hticopgylantactivity §l4a) gmchmut@dlzablhty (14b)

of PGPS oy gs o1 anBlip i rUAE T rEbecs e ciffing aspgys is the
dlffer@ﬁc%fﬁetﬁééheﬂh}: cidt dé‘giéﬂera@'thez ﬁﬁie'ﬂo‘iﬂfc ¥ thebieddieRtioh bline for that

5, 38 an panell)[ Figure 12 is a
ammagr a=p21 fQIfPE@s%ptB% tugite etmma;s i Datbiftong ;f/hlwxmﬂm%ﬂ% compared to the

assay.s _of 9
st g A Ptk Sy PR KGR gurieafte  mihE . Gyfcte biood
ACT Rt 3Rowe PRE ekt ﬁ&e%&@la@ﬁﬁ@@%l&éﬂlﬁ thd:[b@lkﬂ & right.

are graphs of system c_anticoagulant activity (14a)

arftigure 16 riglaj grapi off systemic anticoagulation of monkeys by Apt39 administration
as described in Example 9. The level of anticoagulation in the monkeys was monitored with
the APTT. For animals treated with 15 mg/kg, Apt39 data are presented as the mean = SEM.
For animals at the 5 and 30-mg/kg dose levels, data are presented as the mean + range, as
there were only 2 animals at each of these dose levels.

Figure 17 is a graph of the systemic anticoagulation of monkeys with Apt39 and

reversal with antidote Apt7AD, as described in Example 9. The level of anticoagulation in the

monkeys was monitored with the APTT. Apt7AD was administered at t=3 hours following
Apt39 administration. Data are presented as the mean &= SEM.

11



(14b) of PEG Apt39 in swi ne. The change in the val ue
of the respective clotting assays is the difference
wheirdeaindt he clotting tinme at the tinme point apdI/Ukm®o5/013926
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in sw ne. nge in"the value of the respective
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TR —
compleRbAwhthOM ihftindeEXREH niBIBuld fn &9 Gﬁﬁf&ﬁhén@ Vstﬂéf%m other substances in
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descri bed in Exanple 9. The | evel  of antlcoagulat

materials ith @qmmr@;@emagr weorslatesh melegilen in genosglT TTympslly, the Ky for the
ani_nal r.eat / a

sl BB Bt iR e, AOLRE 18000t s

K4 wﬁordsyéck ¢ thevardlfydhateridbérencasppiydsembiedakia tlid‘lmvmﬂeament.
range, as there were only 2 animals at each of these

dea@tdnfdrehSdoteipdl# € théaritIo InchidPspebifled et %ThQarget molecule,
ant i coagul ati on of nonkeys with Apt39 and reversal

and apj qltgoamlacetuteethaqocms the theescdingational cenggpigom of fhgeaptamer so

ev ntlco
o 4y AR D TSSO o
complifilehfy fifa ABtid od €Y dptahératlternntiBote dan cRarge elsedfﬁrﬁ“&‘ran of the
t he mean EM DETAI LEDDESCRI PTI ON OF THE | NVENTI ON
aptanpsftp ppdyceribe mrgstinding capaciy| af g @ptagier by Ji0qtee}00 /Pas20at° 100%,
25%, 1894, 3006%, Y€ 70180528000 Good.r Sty JBAREL RPthe range between 10
conrisgurati on ows It terac as a ??gand
and MOV uAdédrghgsivlogdat cohditionsh @he emtrﬂotb&faﬂralstooform a three dimensional

ol i gonucl eoti des having specifjc nd| re I gns t hat
structyFewith ;B’Hbiﬂég vy ipR iy BemplesRies ?%1 %mfe%me or different
ﬂomﬁ?e{) f_n an envi ronnent V\,herel n ot her

ances | the sane environnment are not conpl exed

! Q°Ad1é 0 ﬁ atg ot ), de ﬁ&lgto‘?’p &ty ﬁ)' ?lgarhﬁge&fcglg}; "A8ceptable

er ns -~ of € conparative sSsocl at'|

agentCtﬁﬁ]tSda@rﬁlﬁd éﬂﬁaﬁtaﬁlfer bt ma e e 1nft@ﬁctioarlgexre@3th@tmp&ﬁnﬁdmd modify
to the dissoclation constant with respect to t
the injgraefinsybeswerndhpiegptamer and its target molecule (e.g., my modl%lng the structure

of the aptamer) in a desired manner.

The terms “binding activity” and “binding affinity’ are meant to refer to the tendency
of a ligand molecule to bind or not to bind to a target. The energy of said interactions are
significant in “binding activity” and “binding affinity” because they define the necessary
concentrations of interacting partners, the rates at which these partners are capable of
associating, and the relative concentrations of bound and free molecules-in a solution. The

specificity of the binding is defined in terms of the comparative dissociation constants (Kq)
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materials in the environment or unrelated nolecules in
general. Typically, the Kd for the aptanmer with
WO e@paeto4z1 o the target will be 10-fold , 50-f oPdy/US2005/013926

100-fold, or 200-fold |l ess than the Kd with respect to

of an ahfidote Bf £hadieid R 18k ahad ks BMPEEO RS YssekiMiriondtant With Rpect to
environnment. "Aptaner antidote pair" is neant to

other majerialyid the spardnmeat opyralied reojeqlesipgerergb| ecul e, and
an ol i gonucl eoti de that changes the three di nensional
A fusggu hetteinp ri‘cohsenbies sqsueames?’ 1o€ers liata nhdeatpteasmuencegnor region

conici B i) Bt B RS R B b ol one o
more r%%i@ns%ﬁz@']ﬁst twid BucMlt b lsBeafest Adt@BersHe sé@Bh@ dFR b @B short as

the aptanmer to reduce the target binding capacity )
three ng¢leetides dpngante plspyan be madd op 94 OO IBOTETRROHERP U FIHIEnces, With

o R T R P AR i

consenS@Ndedueftss. (oneerdns | sd@lcticen Bardibzoidentifiz® blyhs®R@ence comparisons
di mensi onal structure wth binding activity to_a
betweengingtidupb | nueleice acithspegias, getick sAMparisqs efnke gided by computer
i.ffar f t t . ' "
pogrfl 8 Gk 9 HE S0 bl AL AEEy sbOARSTAR: sqenc
informpti@r. reGendralty| the acrsepduabicquagentvill ohtaimrat biead sbout 3 to 20
apt amer and m)diéy t he bnterac i on between t hat
n“CISOEg?SaH’é’Fe eoramaply;ifram o 19 ppedpeftdeson bet ween t hat
aptaner and its target nolecul e (e.g.lﬂr%m}difyi ng

tHhe terpg ceaydievasculan disgare3 gad ) cargioyaye a§esn Ay eapfh do refer

t " hindi CliVit\" ffol nhiv. . are

o ot ST B BB Yol S LPD B Pty 918 ip o an

Nonlinhiting e@implel of @ahicathrlyccoatdngslged carliiarasoudargliseabessiacidde, but are
i.nteractions are significant in "binding activity" and

not limite dey; atpprogeisrogis, yhropbephidia. sopkalismss ¢axdiag Heanqtien &gy yocardial

. i i N r e € .

B

restendsiveandeadi dictase(and nsseviatedtdiabesic oétinopathg). aGdrdisvascular disease can be
nol ecul es-%n a salution. The sgec' ficity

freatedijt 4Ry Siges Sf PROBYSTEIAN, FCk &F HEABIFN a@aﬁﬁé?tgc;r@g‘?aswlar disease as
well aéjtiréa%ﬁ?ﬁt%f iag{}‘arﬁeﬂ‘ §£1ﬁf5v§%cﬁlzﬁr)d%feas%n R AR ﬁfetlﬁd'?ﬁﬁ%l:t?ﬁ foward-

acid ligand as conpare '

-

o the dissocration constan
inhibitimigt ther eggrevcitionood chmlioviasdudari dilssase byt meodwiatingoeragnlation is also
. ldu({;.rﬁéat ed nol ecules in general. As used herein,
ncluded 1g e Vgt uence” refers to a nucl eoti de sequence

or region (which mght or mght not be nade up of

2. ApiabisOP@pactgpeXxeot i des) that is found in one or nore
regions of at |east two nucleic acid sequences. A

CRH SRS néﬁ%ﬁégbciﬁlp?@%d%c% S@libaRR dr Bp@fhers that regulate blood

nucl eot i de I't al so can be nade up of one or
coagulnidorethnarghointeraption svige spesifce®@ctons infthe bddogdotoaghelation cascade. The

invenq%ﬁ?%l?%n g)zgwélg%s E\%%&Eﬁ Sa(q%agnebrlpan%igotg “an{se o rggfulaitgfé?:l Sce(')%.gllllgg(%l. The
improved aptamers target Factor IX gene products(which include Factor IXa) and thus reduce
the non-specific side effects associated with other blood coagulation factor targets. Most
factors in the coagulation cascade are broad spectrum proteins with a variety of physiological
roles (i.e. thrombin).

The events which occur between injury and blood clot formation are a carefully

regulated and linked series of reactions. In a cell-based model of coagulation, initiation takes
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consensus sequences. Consensus seguences can be
identified by sequence conparisons between individua

woe@sad@4nci d speci es, which conpari sons can bRCHUS®05/013926
by conputer prograns and other, tools for nodeling

place S®C A5 fictoRBedriig! bfﬂfs)/(rﬁér[d:i?ﬁebl,f atiophages,d eidgigelial cells) In the
i nformati on. Generally, the consensus sequence W
preselac@n@fawﬂat(cmnlﬁcech%@t tissue dactor) nafdivatien @g@(n@deFX generates a

small % Blof i '1319 ﬁ&né@mﬁﬂ&hﬁ L vgtﬁ§h st gﬁ&{t&saﬁlvates FV), In the

car |ovasc ar di s cardi ova | seases
amplifieg@ionepike {(gls¢ edferred to anyhecpriningvplssel), dlic cinsikasmuat of thrombin

ld.b d d f [
gonergieq acm?ﬁuﬂ%afeqﬁ%o%@%% S5 ob 816 BX ang TGeen Digpe dhe final
phaseccﬂf(g)' g%ler o, g% a?l@fi‘ 9}?@5 vpi%ﬁ Fzgﬁ? NQtivhiidp Fﬁd The FXa-

SIS, ronb phl i sms, cardl ac
FVa DG)Iflp]IEK,t iirD rthe @r@encamﬁmmm anudnp]anspholmigls subﬂtxatfbﬁsreﬁ),rombmase

st roke, t| shock,. hypertension,
CQmPﬁygéW%ﬁé p@&ﬁopiﬁﬁ F@?P&WBQPZpand di abet es (and
ag3QcEAbastadhaRe b Qnt{c%bgtﬂ%ﬁhﬁ)oeerpﬁfsﬁinﬂiéﬁﬁpﬂ ®fining coagulation

di sease can be treated at any stage of progression,
proteasgdirgets. M@apmmusoﬁorkéxas Joeegbon h)pducoegé@tmraﬂnough a variety of

fotort SEG 3t SORTNaP- o SeRbEr A Pivel gt PR g offste Srgpghout the

body.t ®Y¥EbietirH BF Birbinbih ddhahaedirauatd @natiperd dideVeEfets iafaddition to the
di sease by nodul ati ng coagul ation is also included in

effects o dopgidaftgro nThrpmbigh pefhery aq’revarc%mnépthpb@lmas iapd éxfuresmleukocyte
S SHE SRS ARG AFbEH ARETeR AR B e ocel

inﬂaﬂﬂnhﬂibrsmrt)dmefp@ednuasneumtbhe effe@ed coagul ati on

cascade. The inventjon also provides |nproved
a&hﬁn@we@ﬁ& hefo flefeaingd thay Eaégm IRein: BAHGaE Teprese§ean attractive

target, PREAE GRS PRTipsAlTh, A" Bl PRRDE HECPHRLEMIMY Phases of

coagufiittﬁm ef fieedcsivas BDC\i'z&bedel\mtidm aedhaiquies ohalec dEngI atadono identify
. tor, targets. st. facto in the | at

Ohgo’é‘éé‘?%]élés a2RaE g S}B@@Wuﬁbg‘? ovith h@gg\nof‘ nég’vl et 95 of 02nM).

Expeﬁméﬁt!ap %ﬁﬂieﬁ aly %égjc Bt (E‘IX% r%éwﬁ&VEbé Q}mcaﬁ_ hg1cemeRESBIL Rs well as

occur between- njury and bl"ood clot formation are a
hemostasief Infasforr fj phrified FiKd ihfordebbits eduess thfomleests (@it .etlab (1977)

e T T IS R —p—

site UME@ ﬁdj!ﬁg ?ﬁeveﬁféﬁcﬁl&efdrﬁ‘ﬂatl&? lahdS Yedbiced Merair@sRNESrodhry thrombosis
| exed wwth tissue factor), activation o

(LOWEI(ZOQEIhBHFXI Gloawr bt 680AStHal | anmount of thronbin from
0 05 YRR LB Yy Hfon o
intrinBfdasike cbiifles Ak lac@viientof 9fmbBérOBioR IX by factor XIa and by the tissue
factor:factor VIla complex and potently inhibit activated partial thromboplastin clotting times
(APTT) in plasma of guinea pig and rat (Refino, C.J., et al, (1999) Thromb and Haemost,
82:1188-1195; Feuerstein GZ, et al. (1999) Arterioscler Thromb Vasc Biol19(10):2554-62;
Toomey IR, et al. (2000) Thromb Res. 100(1):73-9).
In one embodiment, the invention provides nucleic acid ligands or aptamers to a
factor in the blood coagulation cascade. In some embodiments, the factors include Factor IX
(FIX) or the cleavage product Factor IXa (FIXa). In some embodiments, the aptamers are
ligands to the complex formed by FIXa with Factor VIIIa (FVIIIa), also known as the
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generated activates platelets, causing rel ease of FVa,
FXla and FVIIla. During the final phase of

w@omgub@sl on, propagation, FlXa conpl exes w t hrEVU$1085/013926
activating FX. The FXa- FVa conplex, in the presence

“intmfsic féﬁbsfei doRAGE pmos%a{eoémmﬂ@eﬁtg b&% ragtaﬁleé@h@tﬂgaﬁapﬂﬁaﬁﬁnm the
I'eads to a "burst" of thronbin generation.

complvh gt%aeattlorxbh@w@emﬁa%a apd FHlac oﬁgglsabmbpdmsmb ¢l aptamers of the

preser B HEPRHELO fo Bihli Y A0CHH BYIET oBl BB RIAROE Foctor x

(FX).t fTheu ngﬁm’brs)/ &dnl Biteta@fwitlaETX)y EDSeUGha&Smfpldif fRRed with FVIIa in the
Thronbin is a broad acting protein with effects
presencg 05 3¥aae of additiena) calpigpy. ngteo%almrs it dlap irHetagliwith the factors of
fore tig i it
e oS P3N EURARL B SR SRl A 88 i

tenaseaeiniplert astheméﬁﬂ)i’aiielsaffa@ael | s and induces | eukocyte
infiltratjon and edenwa _ but gl SO actlvadLes astrocytes
affdl e crBdimerly the GpRKEATE PRE fEaYereh APRAYEE | @ﬁalaﬁa to gene

produBfs %Q:é?nﬁ%\gﬁio?hn%dtc?dﬁ W? Dk Go B RS e I};Ja&udt MY £l & r@?Xa) In

det e Xa in partic represen
one eabbdiacht, vthe maclgiet adhk tiguskinctudes st frasit (DIIBI Ipegiomdhah binBotd another

the|n| |on nd ation. hse of ¢ ul ati gn.
region {hs BIFalq Yo T 4ses Ce Bote FAr Qe 06 o208 G5 spston that does
not 498 9 dARck s BF O TR iee pEARABL RO orRiDAk Thop). In

Xa with atfinit Experi nment a
furthes Bnudtpélmmu ggesuclclh acldﬂlgaad muyudea\two ateonsi (stegnl amb btemi 2) and two

toops bS8 18ind)” HhEhe pRBalEERE HETLDE e RSl Biteptides tone. Tna

furthetenodinte®, /stém Pﬂ\lﬁ'soﬂe‘ltogfb%&nﬁ?aotl@g E)ch hned figther (s#8-éfhbodiment,
Thr onb. Rsch 14:931-940). In contrast, active

stem ks seves, sk ye.Hpxa ﬂgp@v@wwcéqo@des longmin swther ¢mbediresst, stem 2

one ! Bk At Fhdte JSRE TS hk AR, PR, £ 5010 sl cteotides

long. AinSoOfubensubiaibdient) steif 2 isesewd, Bixd, Hevef fo0€tthee @ftwb hRcleotides
intrinsic tenase conplex, the activation of zynopgen

long. f act or I X by factor Xla and by the tissue factopfactor

:fhlﬂrhg ﬁ%{é%}% 1;8 @?Qﬁt@?{)@g ey}lnfoﬁltfét %’l&%bl%grteééﬁ@tuﬁgnﬁ&{ E#X?{)e comprised

of nlgmucﬂe@hdusgmaﬂdoﬂy@boﬁlméd\ﬂﬂs Cord a, ca@hbiahtion( 1193%6f T ogdperal, the
(g Haenost, 82;1188-1195; (g gerstel n &,
improyed golamers ars #sloptr 2STRPGIRRHdgE Jang; #d1 &:@BIY z%zlowr than 35-40

nuclea_ﬂfég%#t%] Rin &ie é’}bbcingrﬁ e%méﬁrgi’e Q@I%ast%o§b)357 3 n&lICﬂEOtldGS in

odi ment t1on provides huclel’'c aci
lengtH. | @asp@mﬂorenﬁqmﬁmmrtﬁ the)saluémet afrstém ltlhelubéso‘bducleoudes in the 5°-3’

directfq?i]f:l |g atd ﬁgpﬂ)pﬁfrgg%? stl:m miu(?es tﬁlgelengug%lsne 6(5 resi ues 1n the 5°-3’

direction.

In an embodiment, the aptamers include the consensus nucleotide sequences gugg and
the complimentary sequence ccac. When a number of individual, distinct aptamer sequences
for a single target molecule have been obtained and sequenced, the sequences can be
examined for “consensus sequences.” As used herein, “consensus sequence” refers to a
nucleotide sequence or region (which might or might not be made up of contiguous
nucleotides)that is found in one or more regions of at least two aptamers, the presence of

which can be correlated with aptamer-to-target-binding or with aptamer structure.
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(FI'X) or the cleavage product Factor |IXa (FIXa). In
sone enbodi nents, the aptaners are |ligands to the
wa@oroshieso4f ormed by Fl Xa with Factor Villa (FVIPCHYS2005/013926
al so known as the"intrinsic tenase conplex.” In sone
Aemhmiisma pdqeendelvan dptaasbors astleed ngdendsles hatg. iThhisbican bhaade
npl ex formation between F%ang Ftv(iflla. In a £
up of ong FECRBBAPSATUIEHONS SSHERREY < "I AHAeqidestaienats Oh dobers ©
hundredsJf "F)%és%ﬁé‘ﬁﬁé‘r@éﬁ?ée@beﬁ{feeﬁltﬁ% Bottbelmvk kéueaBd. iU HsBishis sequences
activation of Factor X (FX). The aptaners can interact .
can be identHieg b(y Séqmcercoalmﬁwse em@pmdwdunl Bpames Spacighewhich
. prese absenc of addi t
comparisht S e P o e Rer s it Aeh S i Ghadkife ppppndary and

tertiary sﬁ@d’f@ﬂe%rﬁtsecﬁleﬁé‘é InférRIHEbAN Gendrllprike esiremiudBBjuentd®ill contain
ptaners bind to the intrinsic tenase cor&l ex at the
at least mhlbﬁaﬁe 28 umiciaptides, rmersecamiperlynEpm, 6 tthelGppelpelidess Not all

ohgonuc%gt cg tséfrglﬁ(%ﬁgg%ﬂgfr %{% %r%)ﬁ ﬁte g?l I?C%'}ngsﬁirogdfb? §arﬁf)le the

consensup rs@q&ﬂhbe ch@@bffaid X&novihxalio dﬂp@mlmﬁﬁednﬁeﬁ th e:xample a
nucleic acid Iigand includes at |east one regI11
consensup SefSTI QAR CARISE 08 gisees of oWePafione wheram e Tirst Posmon in all

members St hY qm%ﬁh% Ks RASR Pe%b\gd ﬁgs{mqﬁ &M sAnd §o;l L3R4 4@‘7eC the third
region at "doés not bi to any other Tregions t he
position el Ecin allu bﬁgdimmh:psdeﬂ, cagidc dthe dfomh tposition( Ilf{)db)ln ISﬂ%a of the
further msnt, iihe lg;h:qcl ic acid ligand includes
Ohgonucleﬁbd%*taéﬁfr? EhPathge ofiflesing t wo | oops (I oop 1
and loop 2). In one enbodinment, stem1 is one to

In \&E?ﬁlﬁc rebdinenies theo PRfAMETS mchudet ther nuslestige nisqpencss «of, the

to ten nucleotides long. In a further
fonowm%%ﬁ?rr@%éi'rrent, steml1l is seven, six, five, four,

SegID t hr&Rr or | Sy nuclmﬁéﬂﬁs | ong. I n anot her enbodi nent,

9 STRRAZ 0N85ker [ WeRBt-E dGheed: 885eb®behuatdlgds dadlifd e ¢ uccecau t
10 19&' TTEME 5, 51 M (2> B8 ekl Tx@g@é‘@(ﬁ%dg@@&ahg&%vc hbcccau t

9 . 'ZLTE', 3amer =~ (373 fslé E‘ ¥ ] Tadugc gl Euccocau t
9 ARG | X3AWRE pr O g uaang%ggmccccaut
9 CoAPIAi sed 35MeF | hRIBSERIEE: AHEEEH SYAREHBTEIAIHEG WS uccecau t
9 orAptScontyiBfmier on @ﬁér)@@quenlcn aﬂ@ﬁggga Icuaqabsegctmwugfe@lgc ¢ uccecau t
11 pApuser s | 2oment | ©&St) Bhuence gggd dmsadcgogaadguiigcc ucce t

12 TyRp@al TY 308kr | On@en’toagiende- #gg Uﬁdlﬁ@égcgﬁé‘au baup@e ubdhc t

13 ONEpRMTOOURAEN . i3t 3MRqudce: Sugbfan! ae’c%cgw ugetdec Récauc t

1t AR TR TG T R P s b A T ol 7

15 g andDy of Simer o LOY3seaiinGe, Geusd plaiagercguangeusce lgagd |

16 pilhe (EPmeBsi dres ) RARFIECEOUCHER GHAPoEEGRAFYBEpuCagag §

10 endpdnentimehe a3 dnksequinge] ARSIEH EUAIBARESARIMSCUZCC Uccecau t
10 nu&p€Bst i d85meguenés’ peguenenchugggga cuauaccgeguaaugeugec uceccau t

17 Aptl4 35mer (5’-3’) sequence: gugagga cuauaccgeguaaugeugee uccucac t

17 Aptl5 35mer (5’-3’) sequence: gugagga cuauaccgeguaaugeugee uccucac t
17 Aptl6 35mer (5°-3”) sequence: gugagga cuauaccgcguaaugecugee uccucac t

17 Aptl7 35mer (5’-3”) sequence: gugagga cuauaccgeguaaugeuges uccucac t

11 Aptl8 29mer (5’-3’) sequence: ggga cuauaccgeguaaugeugee ucce t

12 Aptl9 31mer (5’-3”) sequence: gugga cuauaccgeguaaugeugee uccac t

13 Apt20 33mer (5’-3”) sequence: gaugga cuauaccgeguaaugeugee uccauc

18 Apt21 35mer (5°-3’) sequence: gugagga cuauacc gcg uaauge ugce ¢ necucac t
18 Apt22 35mer (5°-3’) sequence: gugagga cuanacc geg uaauge uge ¢ uccucac t
18 Apt23 35mer (5°-3’) sequence: gugagga cuaunacc geg uaauge uge ¢ uccucac t
18 Apt24 35mer (5’-3”) sequence: gugagga cuanacc geg uaauge uge ¢ uccucac t
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the conplinmentary sequence ccac. \Wen a nunber of
i ndi vi dual, distinct aptaner sequences for a single

w0 anogaveonnl ecul e have been obtai ned and sequenB@fﬂUSIOh9013926
sequences can be exam ned for "consensus sequences.

15 AMST TSSEEr | BRSNS SRR ol AlooTos vhRgk uge o uooucact
27 TADIE L 3amer -k (5 30k Seaugtics. gueapEaclialiace, goa Alice ,éirl:[uccqcact

28 o A~ A~ \=AwaAv e ] LR A | CUL 1 vL’\J}

ARIRE of 388IEE r i ArkseRvense: SUSARER GugRace gea aliee eq g iccucac ¢
29 prap@Bce | 88mahi ch(3230) HaUEP T BIZAEIATLUAPRGS SCa aUCE UZC C uccucac t

30 apApiaRr - { 83mar gef (SHhidNkengenoe: SUZBREEAPIABASTZCe EHCL TR GuoKuCcac t

18 CloRS180S U$ 358@H ENCE’ Ga sehren@s: gigagta @mubder gog uaauge Uge ¢ uccucac t
18 UELBPT T §885]epn0l (5P 13° Pleflereapute iPdiRusR @l vam@xcige c uccucac t

18 "PASBIOT{38hP U0 SEARLERGRE: cubhbéh dhh& i dstRaugc uge ¢ uccucac t
18 LAp33, - 133mek o, [{573) s‘féguéhlé Uit Boa cuallAet gt g udawee uge ¢ uccucac t
18 Rﬁgﬁ:l\]; é\éﬁ}?ﬁ;;h :—I r" ||q I.OC IDUD ) -UCIIbChj]j‘g?%g ugccuccucact
19 coAp@hi sor 3 ; c aWgc Ugge pecac t
19 chApB6i saBdmean e’ & HssduéneeciAgACBRUASe gog Banyge |ee ¢ uccac t
19 of Aet37 t dGlmef or | (O4E) sequermecgupgacyataad gtEndauge yge ¢ uccac t
19 STAPEBRUT @ 3hRM SPIaNFequaices fiich @uauscegeg adduge uphe uccac t
19 & HpBeSUS 33GATENEE W) Leqh Otk aibedlculnBRs be@batibe dod Ouddic t
Ateteotides, nore confonty from6 to 10 nucteoti des.
Not all oligonucleotides in a m xture can have the
[Ha6R Bhbbe@didngetrt aptmbr posFdctanlX f amprisasipt@sistsheor consists
consensus_seguence can contain
essentialaef iheunisieotide PEIERSS gugga&ﬁlgwa%ﬁg Baatigo @%%'gglﬁgf{fé (SeqID 19).

sequence m ght consist of a series of four positions

wherein the first position in all nenbers of the

m xture is A the second position is 25% A, 35% T and
3. Apt4fiép Kntidbeest hird position is T in all

ol i gonucl eotides, and the fourth positionis Gin 50%
s fnfforeaht Gobel @bl%ctbirdl@SSeafldocCcd)agumi%ld’ﬁctbisefrom inhibition. Life

|
threaten%,g't%?ﬁg?é' qeagté{egﬁé OR8!S eeyfatp ductors such as
Factor ]%(8 tgfé\% o?nqsfg her & Bl s AR GHRRAZRAEs it BRIGPD@TRN patients

_ rrses, consists, or consists
with herasgighia Balavy pﬁﬂongekie:oaglﬂhtemt tie amiadﬁoeeased fagtoy d¥ cletting edivity.

Like heebh TSP 7S SPiRd ARaAfEatE G @i obme o NEQRELIac} g rofec

the fact qggiélh% Hﬂ%faé}ﬁﬁors fromi nh| bition. Life threatening
seases’ can result fromover-inhibition of the bl ood

"Ehmgtbtealanmhetf anbmhmes’mzﬂwtham‘ﬁgnpm ichderen aalidatp lpaired with the
= VR TR R S—

acceptalble %@%t%htoéhntﬂlﬂ@ aRRPLERE hRA SR fyahe Qﬁteﬁ&@ﬂ béﬁveag that aptamer
actrvity. Like henophilia A there are sever

and its ﬁamtenml@ubn(@ gnbsdmﬁ@rfmg dre sighpf the aptame) | mea figsgpd manner.
Examples of suc an{ldol?ecsa fhclude (X) oﬁgcpnu%f'egﬁdes complementary to at least a portion

of the aptamer sequence (including ribozymes or DNAzymes or peptide nucleic acids
(PNAs)), (B) nucleic acid binding peptides, polypeptides or proteins (including nucleic acid
binding tripeptides (see, generally, Hwang et al. (1999) Proc. Natl. Acad. Sci. USA
96:12997), and (C) oligosaccharides (e.g. aminoglycosides (see, generally, Davis et al. (1993)
Chapter 8, p. 185, RNA World, Cold Spring Harbor Laboratory Press, eds. Gestlaad and
Atkins; Werstuck et al. (1998) Sciende 282:296; U.S. Patent Nos. 5,935,776 and 5,534,408).
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Ther ef ore, another enbodi mrent of the invention
i ncludes an antidote paired with the aptanmer of the

WO pooénodoan. Anti dotes or nodul ators can i ncl udeCEHOS2005/013926
pharmaceutically accept abI e agent that can bind an

(See eﬁ&} ﬁl@%ﬂ&@i g, .J:}I éﬁsclB& hiliofs Bek e b t1n accordance with
See 4 B

pt aner target
the pfeham ﬁivtetnt@dm r(ehasé et ztle(laﬁé)a:ﬁmr )Rev rBzaclulaas |56d@3nﬁchem et al. (1968) J.

amp) es_of such ant i,ncl ude (A .
Am. e?’ggjﬂﬁﬁoe@%3d9§1€c% ﬁbﬂiﬁt Bwh%w%ﬁ(’ thaga7 ane bipmard gt ol (1978)
Ace. @;;en; hesapt#gr sequence (including ribozynmes or
ynes orrigeptl de nucleic acids (PNAs)), (B) nucleic
adn Onb lembodnmepe (the d@glot@dugq@@pbo@@@,reacrspﬂ@t@uﬁghzes at least 25%,

S0 50 OB 5 e b LRSS S senaty

has t%%b@l@yl@%ﬁﬁstatﬁﬁﬁy(ﬁhdoio' goﬁ@dlﬁb aﬁduﬁj €l$0a0@. B solution at antidote
am nogl'ycosi des (see, generally, Davis et al. (1993%

conce@tra‘p@r@r oiBlesg thangone . \poriesg, thaw (0l gV iand mpere aeferably less than

0.01 pé?.b gh«% ri%@gé %Sg% t & %ntécggg Ecléiggéjsdﬁg%lc@ca%lcﬁ c’[{%ﬁ§ of 'dﬁ:kaptamer by

50%.9, 935, 776 and 5,534, 408) . (See al so the follow ng which
di scl ose types of antidotes that can be used in

Com?fé hpﬁx@lgglﬁl@leﬁﬁaepresent i nvention: Chase et al.
) Rev. Bi ochem 56:103, Eichorn et al.

eﬂ‘fboéﬂefghtg%ﬁ%%d %ﬂld%&zgf th@%fen@ﬁm  an 6%1@01:1(16 that

hAGR
B| ochem str and Lippard et a (1978) A
compﬁlsm sé@ameel«ﬁm@lér)lentany torat lewba dortentof theargated awamer sequence.

NI R S M T -
comptléi'ﬁ crfdit rfBrbe Iﬂ@ Ryt Qﬁﬁ%@'a‘p&’atﬁl{i‘s Thé ehbﬁﬁ&'tbthlybhﬂlze will

st an bind to a nucleic acid I ga
depersbbm bothrthatdegme iofl cbmplorentatity and dwslengthlcésthe amimnsm@lclelc acid.

Advagtigions. 15F BHAOCh BLETHENPLCY KOS dota Rt Goug i) to 6:25

consé%hﬁ{lé)ﬂhél@ctlcf%tdf\/thé Yar@btel fh?ta%{&aﬁ@ferﬁMyﬁ@%U consecutive nucleotides,
| enment ary gonucl eoti des 1 one enbodi nent, the

moremmq:fcmbbd 1&116 |cQo$egu’@‘fe mméeoitldese Anispecifie aspgcts the antidote is at least 10-

' ol i nucl | IsS q

25n é Tyijf %g, lcaésggﬁ- 2> %tzlre%tgl% g? %? %t letast 25 rtlucéeotldes long.

The ﬁﬁfd@f& lof $RSIHRBAIEon AISHd DINA 6P W@m@hﬁtﬂidﬁcymbﬁmﬁ@br derivatives or
requi red. The sequence jn one enbodi ment has

modifigd vergioanthesepysinglentrandely to be able to hybridize
wth the aptamer. The ability to hybridize will depend
onFdyoiation hdujdexes éydvﬁnmgmf @mmicramtmyf raivd of Bleort eligpmpcleotides is

» toidy AR o GTerant e onpi ARt SERR etV between 1x10°

and BAOPMEFE BtabiMityl &F sﬁoﬁ@ugléﬁgse@mtbe\aﬁ%my@ep@ﬂeﬂte@ i 1édpgh and base-
targeted aptaner, preferabl consecutive
compegitioagfi the uplex. "The thennodynam1c parameters for formation of short nucleic

@]

acid duplexes have been rigorously measured, resulting in nearest-neighbor rules for all

possible base pairs such that accurate predictions of the free energy, Ty and thus half-life of

a given oligoribonucleotide duplex can be calculated (e.g., Xia et al. (1998) Biochem.
37:14719; see also Eguchi et al. (1991) Antigensis RNA, Annu. Rev. Biochem. 60:631).

In a specific embodiment, the present invention provides improved antidotes that

specifically and rapidly reverse the anticoagulant and antithrombotic effects of the improved
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nore preferably, 10-15 consecutive nucl eotides. In
specific aspects the antidote is at |east 10- 25
woembseotsdes, at | east 15-25, at |east 20-25, BECT/USME$/013926
- 14, 17 or at least 25 nucleotides |ong. The antidotes
stanffs SRR AcAE e EDBEORYARYay, B BBt iamers o
FIX asidngD&- s tlihanatsidotek aranetie aﬂmmﬁstztaqblteﬂe‘sersry tHei apiamgr a¢t1v1ty by a

physiqidy b e Jieaith B2t FORET 1 B SRRBHG COP QU Sas d iiprgred antidotes
accordifik %o %‘ﬁ&%& %wgﬁﬂ?ﬂ AlelnacRed M@c&i&@otﬁﬁx@g ablhees: (57-3%)

Stability of short dupl exes can be hlg dependent on
sequenése ceeggiahagiededon{AptAPH SEQ & NP:1phe @ub$®1nen(f€h egegguauagucce

pieif SRR R T 208 eSSk BE R BaC Ky PR s, T o)

(5°-3 gewubhée@ bgcggawa%ﬁécaﬁsl ghpsrapyl 88Qf aD alid:4)os@rBhe sequence:
ase pairs such that accurate predlctlons of the free

cgcgg@n@gcyyag @%ﬁta/p?dlt&m TRANQ-5); Be3ofsequegicqeagegguanagucagg (Aptl0/AD;

SEQ PGS S8l R0 0eafh LAY BRI O 73

sequefite: @bcgdudblibcuvat l(,gpﬂ’lﬂlﬁﬂ) RQ IBINO S)Manyah@dlﬁemon or derivative
60: 631).. In a specitic enbodi ne
thereqfnvEhf mﬁb}?f WAPRNES RAPEGY é‘?ﬁsb%‘?%d é@"é»s 7%1%&@ 5% homologous to the

sequeﬁ&e O fthe %%lg%éslpgﬂg?l%acg}tghé? " &Y Shs eerﬁgb%ugéﬁt' ?IQeaQHﬁééﬂget 8Qfhence is

ant i hro ts of t e | nprovedapt amers t
sqxwﬁdwgwmummﬁmments of the coagul ati on pathway, in

thuIar he aptaner.s of FI X and F he antj dot
Hrters g irchmorey aiF (oatdr S8 ehemBlg dhePRIEL §1 (3 G190V

Neurd'?: y55&5§(‘5‘ 9hd OtBREodRBRIR1LAIE PAOVAfRensd nh)ﬁﬂﬁt%fsf I & Gene
enbodi nents, the 1 nproved antidotes according to the

Exprqsmes,é {1988 ERG Pressy BosuRati Bloi da ey eebpdintinh goligenucleotide

antldctt%p to? Z%y S efiplb(a[%'b_ a%ygnt?sg%%ugggz tgggg g%&g gmg s tatided o regions of the

aptanféQCQQ‘l'ﬁéJ%QHCfa‘éllftﬂQt RlofatiSEQuldD MNe¥efore, (Re rﬁte) of aptamer activity
seguence: cgcgguauaguccac (Apt 7/ AD, SEQ | D NO 3);

modujaston3and alsey generelly bg@sg@uatsm'ggbedatdl(pl@tes fRDeOED meye base pairs

than B’ca’{%ﬁté aptergel) Sﬁ) q%g) %E%ﬁ% ggéggiégag fﬂﬁ %‘5 énxgj(cﬂﬁ‘?? Héxge used to

desigPaR)ahBbeisd Sligorueleoidde. THEQHRBEREE o 143t h
es1g1?Apt| el %o [e)oNo Racugnan o %gglgencg@}iﬂﬁﬁﬁﬁbs to the aptamer

in vive god hloskaithe ORt}x@ﬁthmon fS‘EQTD@ NO 8), or any
nodi fication or derivative thereof. The antidote
s dipudesign onimpeved ahtotote t@ﬁ%iﬁﬁa@%edmmrs o0 %he invention, various

honol og Qus t he uen of .the cor.respondi .
oot 51 061 Hoind® CIRGAIHEALS M PROBRe S G oq D cgopglimentary
oligoPRIEHBES bah B&ﬂwmkéa’emdndﬁm hnense TEEhH0UES’ f;‘{fo@edure includes,

di scussed for exanple, in Ckano, et al. (1991)

after Nemammb reonSBSB6 bigandd sequenego Hav gen dle@nmn@ésfoasa given improved

aptamer adsde ngs?anldgrtﬁl s%'qltléjl{c% t8 ftheG?nrH%mal consensus ligand sequence and evolving

additional contacts with the target, such as in separate but adjacent domains. A walking
experiment can involve two experiments performed sequentially. A new candidate mixture is
produced in which each of the members of the candidate mixture has a fixed nucleic acid-
region that corresponds to a nucleic acid ligand of interest. Each member of the candidate

mixture also contains a randomized region of sequences. According to this method it is
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Expression,"” (1988) CRC Press, Boca Raton, FL. In one
enbodi nent, ol igonucl eotide antidotes of the invention
Wa@e@sahpant ageousl y targeted at singl e- st randePCT/E§10051613926

of the aptamer. This can facilitate nucl eation and,

. . & sl . . .
possifl§%0 Ly sl oleefinfly AR ERIenfll Micole FEANARNE Which contan
regiondthit can biral to mme ¢hdnase halingddhain of heargelr get ed

aptanmer. The aptanmer to Factor DCa of the present
| MHaREdsAn thewhdae cas eftect entitibed gabitity, anpars BeGRse sugar modifications
ol i gonucl eoti de. The anti sense ol i gonucl eotjde

that raspr ind RPN like) ofigenugirosides, 68, vP-F0Eh AT BPdrKBoRhelo not appear to

serve .bais %%ﬁl%&s%;fof l&g\%a?g tl-?or@{ﬁ%&%r{s%ttﬂé 8%atio-';1oofjﬁéi s%g%rgﬁ the base can

iI'frprove ne i e I'nproved aptaners of
also AfRVERINARITH avidvdtions Askditiunelly,dacldamne heodifediohoirdktreenthea ebility of
. the optimal hinding site. The conplinentary . .
oligoggiclegiifer MR qctiuels RiAsh &L Maihwinposiiopaisy dihgot pedyAse it, whereas
phosphidlothiodfa Exie.r&celggn@ m%ﬁs.'lﬁ%h&ﬁ%ﬁ; cHYhESE nfo1dbulds Babe been studied
consensus |igand sequence has been determned for a
as oligbmeieotidey thaebindpo RNeA and ddiivage Ralasobl sEeaxample, oligtreicleotides

compgi]éigtigwnal{sg?gq? %S,fg%fé " !gbﬂ?{] ij’qe{%uqengifag@?e?ggsgé%{)\g I21?(}f(yoligonucleotides
bind @gﬁ&f%&&tMAaH& aGRAte RIQERImMS. A wal ki ng experi ment

n involve two experinments performed sequentially. A
ndw oaredi gabedimiert, urZ-Qenethyddumedified vitidhtesacls-gof 2he-methyl

. menbers of t candi.dat.e .m xt ure has fixed nucl ei I
oliso g oot P Bep et BUEs Reche CARPIgRBlE ot which i
staggBfed 1Bt £50RS 15 mcdshidBE BRake abtainbe (£aNdligatR]dbtiNEd t@nplesentary to

contai ns a random zed region of sequences. According
nuclepdashli-£5,1e2hdd-3% eicop Jdhsittpacttod tortetytsigtuyghef the fraproved aptamer

ref.erred t S - ext ended: l.ej Ci ' : [
on o SHEGHRS B BB L0 LA B M
that foDERIchn BE usedt taragekss tHehdilgosf the differeftiglidonaelBotides @e hybridize to a
antidote stability, in part because sugar )
specifipaptement Theabilitizef the diffarent pligapuoclgatige antidotes to increase the rate of
. |- gonpgl ' : = - h
oS RBLBLSAHHE Ty G e M IR et o
also Bé tdetephinetshy Bohdieting ikémdtiat stedien bisinfefwugampie BIACORE assays.

OligonaalerhanamHgoieaeithcite SRBHPL| kb S fnfiofedild piar excess of
oligoﬁﬁn{l%ciﬁd% 0f 13514 C}@(ilﬁ%éﬁ%' 68 hPThdri@Hon TRBS& the aptamer and its

phosphconat e 0 not activate 1t, whereas

targepinokphieiwtie deair@bmanmerexcel | ent substrates. In

addi tion, chimeric nol ecul es have been studied as

ol Tlﬂa@[iﬁ@b’@@lbf d%&fﬁ!diﬁibn bﬂlla’ydaet dgmﬁigétednd aﬁdihér\/rﬁbl@cﬂbla?g, peptide,

. For exa e, oligonucleotides conpri sing w.ngs.o
hybrigizafeniHEsgoKisspHBRRECECRnFBTOT\ A B JE PG djgai-irigeered. cleavage
agemdgéexyol i gonucl eotides bind to their target RNA and

ctivate RNase H In one enbodi ment, 2'-O nethyl

rmﬂllef Iar?tgser?s%t (I)lgjg?otnﬁgle&?degMayzc;pﬁ%m Iaéllhprise at least one modified base

moiety, including but not limited to one selected from 5-fluorouracil, S-fluorocytosine, 5-

bromouracil, 5-bromocytosine, 5-chlorouracil, 5-chlorocytosine, S5-iodouracil, 5-
iodocytosine, 5-methylcytosine, 5-methyluracil, hypoxanthine, xantine, 4-acetylcytosine, 5-
(carboxyhydroxyhnethyl)  uracil,  5-carboxymethylamin-O-methyl  thiouridine,  5-
carboxymethylamin-O-methyluracil, dihydrouracil, beta-D-galactosylqueosine, inosine, N6-

isopentenyladenine, 1-methylguanine, 1-methylinosine, 2,2-dimethylguanine,2-
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ol i gonucl eoti des) about 15 nucleotides in Iength can
be used, the conplenentarity of which is staggered by
w@bwatiod4nucl eoti des on the aptaner (e.g., PCT/US2005/013926
ol i gonucl eoti des conpl enentary to nucl eoti des 1-15,
5 11 T t c
methyg?geﬁhne Z%Eet vﬁg&apl%eanlgfmg iy esigi% x I(Séh{eﬂ%ﬂl et é&t&sﬁﬁéJ N6 &lenine, 7
methﬁg\hnmn‘h, 5am1|a‘dmylanan@ ~fettgliraci, oSpTe@mXG'Bmer@smy&yl—Z—thlouracﬂ beta-

d d the Ex b ed .
T
-me&ﬂtﬁ%@ﬁ&ﬁbﬁ&té@lﬁeﬁﬁ@c'ufralcﬂ BRyRBBE -acith ?V)amdtéioﬁl f pkdiflouracil,

ferent oli gonuc eotide antidotes to increase t’h
queosnrw; e2-tfioditesioni amiashylothietracihpahiouractlo m-thapuracil, 5-methyluracil,

..associ ation..of t.h tamer, With,. .its. .target I uI .
waci E5ARRE BB me ety S0kl Rl fhEsi Ry fiflpleeit 3-c-
amindL3iN BarbbRypr&NA Eﬁ‘d@ﬂ (BEpAPWRIndES 6-ayaminbburgenucl eot i de

anti dotes can sel ect éd such t hat ?5 50 fold nol ar

SRRt te®hla %Cﬁqemhe q‘@maarodeqﬁ@dlﬁb@ sh &M tﬂl&@@ deRected from the

fy the In eractlon between the aptanmer and’its
groupt éiit(!@}.uhngmblﬁcnld)tehmedﬁe cieabiimose, &fthmaxab‘m@earwhd@ﬂeeélexose 2’-

forgitgse” 2 SRR P DRI TR c o PramRtIges 2O

methﬁgﬁégthylhﬁé’éés@’W)Ml@tﬁ?ﬁinlﬁlﬂ@éﬂh?lrﬁ)@%é Qn-0- (3-8 &iopebpyl)ribose, 2’-O-
| eavage agent, etc. The antiSense oligonucleotide may

(dlmftblplstlammptqwbnhmeb se &-Q-éasthylsaetamis)ribesg, base noiagdy, 2’-O-

udi n m ted,to_one t :
amf iRy RS Bibed Cot oufhCaREhED bRy e antsonse
ohgoﬁudl?éd@ﬂe eyin@sibdiat 1dnstileanodifia bhosphateitacktany solBtt0e from the group

-iodouracil, 5- iodocytosine, 5-neth Icyt05|n
mclu@ng;et Ry uigti llimifgdn ofant i rido spherethieate, phosphorodithioate, a
phos@_ogagl 1@%@%@% hy{)‘lgorgpﬁorén(f&{t%o%}ﬁ?%s?glgfrﬁ%{%ﬂﬁaﬁyé)méﬁlﬁiﬁh&sphonate an

alkyl 8&6@)@6&1@@%1‘])&%1& aiforniacsml byanatozcthéreofli hydr our aci |,
et a- D- gal act osyl queosi ne, inosine, N6-

RibokypRBSHEDKABYRRENe, 1- met hyl guani ne, 1-nethylinosine,
, 2-di ni et hyl guani ne, 2- met hyl adeni ne, 2-net hyl guani ne,

rrelflﬁ{r/@g@&%ﬁ{aﬁ%r@@r ar@1d6?éts R 666 88 'eﬂfymahﬁ rﬁl@f“e‘iﬂ £8ds’ Such a ribozyme

I'ne, 5-nethylam n-0O nethyluracil,
or DBAlzgmboacyam firsObrimedingy Ite la- tanged IRINA br, DA dsee Cech U.S. Patent No.

5,188 1D PO e Sleing G e AL TSRIene Mifete deid 6 kepeatedy bind and

cleavg n@%ttﬁ%gletts hhQINBAIRRRED TR INARYSId6E RNASHEAM @K Y BE&AE iafe at least five
d (v), butoxosine, pseudouracil, queosine,

c1ass@ qﬂnh@cymgssthabﬁracb dms@ilfh/ya diffrestitypeiof spmqﬂyoaném ¢ase of antidotes,
thls ? ;e}%gylty L?%%g(‘iet hpg g(l%rl %ubgét”ﬁge tfeéﬁ%%ﬁ&t?onagf % “suicide

pos1tioh"%ﬂ1€@ﬂnbrov§dﬁ§tam@m no- 3-N car bOXYIOIVOIO)/') urde| I,
(acp3)w and 2,6-di am nopurine. The antidotes may al so

f ke rﬁ@‘%gﬁfa‘ul: ¢afike QPG AMFHyiieatay We aldvaRhRioks 9EL6theHtechnologies
because the effective conceniration of ribozyme necessary to effect a therapeutic treatment is
lower than that of an antisense oligonucleotide. A single ribozyme molecule is able to cleave
many molecules of target RNA. In addition, the ribozyme is a highly specific inhibitor, with
the specificity of inhibition depending not only on the base pairing mechanism of binding,
but also on the mechanism by which the molecule inhibits the expression of the RNA to
which it binds. That is, the inhibition is caused by cleavage of the RNA target and so
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group including, but not |imted to, arabinose,
2-fl uor oarabi nose, xylul ose, hexose, 2'- fluororibose,
wQ2e0910mehyl ri bose, 2' -0 nethoxyet hyhi bose, PCT/US2005/013926
2'-O propylribose, 2'-Onethylthioethylribose,
spec11§;1t_ygs? ﬁlréérlri]}’ e%]sgg% g%ﬁ)w%ﬁr ?ggésté ’bpgﬁi@v&ge of the targeted RNA over the rate of
cleavdgg@i oftrivnltargetedp ROyl Thisbokeyage mechanism is dependent upon factors

.2 -0 (et hyl acet.am do) ti bose, and 2! - p )
ot o PR VA DS0 iy POy BEHR L L doday B Bt the-metifigiy of acton of a
i 3}?5133 ' SntiSSRS 81 e RBHES FiRHNG ShE AIRY RRASsiR!
rlbozI eafé%&%gr%}ée}t%%@fgﬁ ed Bﬁgphé@e ubackbone sngl ect ed ]flgoml

t i : . i ' .
 DeBE B L gl R YR DN mes ar sn
strandelosgheleavé dothhRNaAl end DNwo Apparceati rdaded, fomthe DNAzyme has been
phosphordi ai ni date, a net hyl sphonat e, .an_al kyl__
propopash e oaa asrihe LT madeeb yo B%ﬂ%%é?‘[)é?éf model, also
| bozy n S d S ti f 15
oL 055 45, ARV SEATpABASY AT SRRTD, AR o
deoxy@iboRiddegtides,acitnted bir o substiatesrecogritivmr drpnaifNAafosevehlAo nine
(see ch U. S, Pat.ent . 5,180 ) .and n cleaving ..
deoxmf?envﬁ?ﬁ@es eogh BhATREDPYSSTEPYi tlaﬁiﬁ?swa# IF@&%&‘PS g eftectively
cleavdit8 b CRRAY &t Rk R ameiheRRRAY vBléMyRbIdgadal conditions. As
I nactivation of RNA aptaners.” There are at |east five
used kdreins BRNAZymeh orgnes DNvamaleathe that ppegificallyirgdogpigas and cleaves a

. .. type of ecificity. ln.the case. of i , this
aistingBeebivdBE et sriries, WP ERE R AR RNES &' [or
the_introduction of a "suicide position"” in the
AdaptedhNyelels Aptlsiner . The enzymatic nature of a ribozyne

may be advant ous over other technol pgi es because

t W a@ﬁﬂl@fo&ﬁlﬂ@@%%e wventzan, e sttideiafeAhesnproved aptapersqpre Peptide
>f frec ' ti i : £ ..
et i QaiAg" SPOALLE: PSRN oSk oghiid, b Shorides, bu

differnial ceipositios iahha the debpaibeseramkbomd of uligsiuoleotide dpeteplaced by a
RNA. I'n addition,,theribozﬂsé iS a,hi%]#lysecifiﬁ ;
peptidepackbens: Eagh sybupijoidhepentt Higﬁkllﬁ%ﬂeilhﬁ' £q ha natorally-occurring

_Qggﬁ'_ I t he base pairing nechani sm of
mjm%?h |ngﬂ&§u{ §ﬁggﬁgg£?he mechani sm by which the
mpNksItan benddviahtageduls es dagp netimd amtidofestheeaudltheydin imoie tightly to
it binds., That js, the_inhjhition.i ed b .
the oqgyesRonRs FPTPYRY SRgmeTS ApeheirRorssBIe] Qepyifigotide counterparts.
PNA?ﬁl{nHch %8%DNAeaﬁ&"‘RN% ohd HeGef S Pf\TA?]bN%V&gFNMRNRe%uplexes are

argeted RNA over the rate of cleavage of non-tag}gﬁ;1 ed i
boundRighteT Has wiespoadmgnBNAARNS01 DNAYBald dvplexgsos dvidenoedsby their

S L NN SRR T T
T PR RPN HEBAPLERE Sl BN i

Whiclgﬁlr?gﬁ&%%e% §g&ﬁh$ﬁ%ti&%¥éf@ﬁa§{'a sUgMAZNEYERINGE She behaviour of DNA

est rande
and binds complementary nucleic acid strands.

PNAs are synthetic polyamides comprised of repeating units of the amino acid, N-(2-
aminoethyl)-glycine, to which the nucleobases adenine, cytosine, guanine, thymine and uracil
are attached through a methylene carbonyl group. Natural and unnatural nucleobases, such as
pseudo isocytosine, S-methyl cytosine and 2,6-diaminopurine, inosine, uracil, S5-

methyleytosine, thiouracil, 2,6-diaminopurine, bromothymine, azaadenines or azaguanines
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and cl eave both RNA and DNA. A general nodel for the
DNAzynme has been proposed, and is known as the "10-23"

wore@si1060ENAzynes f ol | ovvi ng the "10-23" nodel, PCHUS2005/013926
referred to sinply as "10-23 DNAzymes", have a

amongg}gat%&gtthea% rral I} l%c ik gfa? ﬁ@ﬁ%ﬁh %1%. defas§ dré He8Ecommonty

B YLEER seven to nine

synth&keRyY fioho rmmioqmtm C(PNAe&ghﬂlohd) pictectedanatordieg whake ttRoc/benzyl
this type of DNAzy can effectivel | eave it

Drotecfin SiREs, WGTCR U RHERB RN HRUh LT FONGnERRer is protected

with Qﬁé/ S ﬂtﬁ%& cfhgf' dqt tEoQE a%rofﬁg sredhdesRtolic’ BWMY "Boups of the

ecifically recognizes and
nucle@li aeasv df peeseits tard) protected) etithn thel b&mylawy@arb@q& dh @t@yl)v\zﬁouh PNA

Sy ATREF CSBBE T r BOHREA LT Ire PRY CHRPIEIED Pt EHg
' mslﬁ}{&ﬂloaﬂcﬁﬁ@r A8 (IPINZRH ohil 815Dk | d@bPanfifdedss {nFi¥iddte preparation

are conpounds that are anal ogous to
becaueda n@qvhﬂtllnemaned@mpldww refiftfrg o nnclgam@glgd theyappgar to be free of most

BT T N A T N——

morpR&Rid s‘ﬁﬁuﬁiﬁc 5581’1"&” WisiclRédrAEnREohd 6F the ﬁﬁirlg’éﬁétic)’oa@ébc(ladénmtg cytosine,
or non-natUrally-occurring nucl eobase. PNAs can be

guamad,vmdt thyeine llaked e 6amembered marpknlas W&:aﬁ%@wﬁ@g? are joined by

nore. ti. ght .t
non- 57 S AR bt BUERBERLENRA LAPEOMRE M cn have
subst&RIANY Efcer hitiseh ABropefids tharb@é IRNDNADNWI, ﬁMAﬂ&lrdartah%s having 5-
resulting PNA/DNA or PNA/ RNA dupl e

memihdrghtibosertsRoLISTIOES ATRIPHPOINF DO b XA HRUA A {Se5 B veene-
n I
oo B AYLRRRF Ry Pl (R duplexes T3 ¢hat

Ty Ss Patadt Nl BMSBﬁdépdelano}mfrars adtt at oncefitectedi ¢m. derivatized
Since PNAs are an_ana e of DNA.i n.whi.ch_ t

oligoppeleatidie wherein fae i Pislensides AR Furefigpd d&@}ﬁ% pepfidgs; proteins,
Watelmsgf}lﬁlet \Ifl?arﬁgp ! lgd‘lg s%iub%té‘fﬂglsb' T8 GQEBLREBMsAdiYected towards

erc acid str are synthetic pol yam des
antlsﬁﬂmﬂ’idraﬁdtmxf by ﬂpdﬁicam@l odmltg@nucﬁleq:ﬁ@s a\mlrmpqxtjdg or Nro(rgn sequence
am no eobas 63 adgn

whi. ch.
that %}95( 515‘; ese egg‘g%yCI nof ﬂ{(;?ﬁoir{g)le%hwtt%ﬁée ﬁnfc F SO%E {)%echglalllTarly water-
solubidaRd athi a(?s&ﬁﬁ lgy%?aﬂﬁné: REP BB Yiksed'tO Lb@)smt’\lﬁi teAtradfédt of the anti-sense

unnat u nuc eobases, such as pseudo isocytosi ne,
therapeutietdryliagnystivsigant aanabs 2elBilal membrapes: | ne, inosine,

ur Ccléﬂle(g H}lﬂg{grelﬂtc}hd'% éiﬁbﬁszl neﬂ§/c}|$¢]g¥ed%§ Dreparet r‘ﬁléesanudotes of the present

1nverﬂ1%ﬁ9 YDA H SSHRIG] HBEYofDNAIHalogh&stheBpbsh®s catdn fematethat make
PNA synt hons. PNAs are npst comonl|y Egnt hesi zed

themfpmne mmbdﬁcss fc(rnmr@,vng myelsic w%p@mewa D gaqugmers are bi-
cychc compoun S s?ru tu¥a11y similar to RNA-monomers. LNAs share most of the chemical

properties of DNA and RNA, are water-soluble, can be separated by gel electrophoreses,
ethanol precipitated, etc. (Tetrahedron, 54, 3607-3630 (1998)). However, introduction of
LNA monomers into either DNA or RNA oligos results in high thermal stability of duplexes
with complementary DNA or RNA, while, at the same time obeying the Watson-Crick base-
pairing rules. This high thermal stability of the duplexes formed with LNA oligomers
together with the finding that primers containing 3' located LNA(s) are substrates for
enzymatic extensions, e.g. the PCR reaction, makes these compounds suitable for the

antidotes of the present invention. For examples of LNAs see U.S. Patent No. 6,316,198.
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protection strategy, wherein the backbone am no group
of the growing polyner is protected with the
wa 20vatgdoexycar bonyl (t-Boc) group and the exocRCI/U82005/013926
am no groups of the nucl eobases, if present, are
prot ec Nzl
2 o SC Ul kAR SIRANRO0M LRFBRY 2 IO pacdonycic
oligoraicobans),od aPsO4' {0-ethytena bridddenuchdic phid (ENA)nucl ei ¢
acids (MNAs) can al so be adavantageous in antidote
preparati on because norpholinos are conpletely
resistant to nucl eases and they appear to be free of
4. Mﬁ‘aﬁﬁca%nél” of the non-antisense effects that plague
are assenbl ed from norphol i no subunits,
eélglg 181 rd%h%?ta?%g %h('l‘ r—Qﬁtl&&i‘@ c&ﬁHﬁaﬂ@&e&f ﬁle &Rfit invention
enl ne, 0Si ne, nlne and thymne) linked to a
are nﬁdff&ﬂtigr aﬂnstmmng qiartmalarlsugar Ssidues, by dfanging theicomgosition of the

IR e T
be m&Blef RIPRRNMY EmtidbRs. dBe dtlien BNAptaees }BRIEs an appreciation

anal ogs having 5- “nenbered ribose or deoxyri bose
for theaekdahey stoicdtre ey t]n@ |ap®meb3ésaedﬁg¢rel li)rm)aigfég reletienship between the

seco. setglg}ﬁlgg lta%fllot {}/g%;g {)]lgsfvg‘ﬁg% 'CP Y]en @n%ln osthHgsMG} 'modifying

nucleﬂ:l 586 ark Uesige! ro'f‘ﬂ@é hn'-’lﬁldw@d lap@eed ROFIX %&n&%%cﬁ!cfs inbkded in the
l'i nked nucl edsi des are functionalized wt ti des,

invenpipp maish éncludgtaeeonsisierasion of itheAtidotenrpontioh; @Osig'Pﬁ%ﬂ aptamers require

that t}él?]:aﬁg]gﬁg ge Epﬁl‘sb? agllecal 4u§% eb% I {)Egat%?egﬁla{ ffVYQ ‘3{5 antidote controlled.

The &tdrHEH ¢ah Q)@tm&ﬁﬁe&\ﬂbtyf‘tnmcﬂl@@t Ihihe aﬁﬁdcﬂésohmdntosbcq desngﬂad to control
that aids in the selective entrg of .the co ? 91
each ammqwm@am@w oBerthes; daria MYt iFgai e BATBMAY Ahthe Interface of

the st an' fo%by PA oYBé ﬁﬁdcﬁaorfn BEAHSHDr aﬁﬁﬁh%lcahrl‘osteré@tlwty

Frans -sense therapeutic or diagnostic
agﬁrﬁneaéiﬁlﬁtﬁﬁmeﬂl |thd &d&s@‘ﬁlﬂ@hﬂlﬂsslecfeamk@ then2’chwiroxdadodtent of the

aptang i@ S G Ay B dn anphus P cHl ViR BB S gronsing the
ﬂuorg1 '38111‘(8& 3@ %g{merg? ?? RS aftfibie? b bHBA M £ frrfhRAbmBBHiEIch 8RR design

I'me can | mproving nucleic acid
1nclud!d§s(merlea51@the'[h-mdﬂi% cnutentnefithe aptembr Qlyfd:lb |ant1dqiespn thetls In a further

embqsgl};.rilgrﬁé &!IE %@ i}cﬂdeg bgérgqsgg n 9 mta pL'g%{}Aer jp élnother embodlment

the sYéI@tcﬁf the %hﬂ@&t@ is Q:ﬂﬂn | 1§%ﬁt'ilah Q6 thy sﬁ@'of the aptamer. In yet another
ect rophor eses, anol precipitated, etc.

embc(dfmemagxmnnmrsmxfg!s ar@ﬁ@ﬁce@lete Qdess ilwsfpylr glmmv@r less than three guanine,

S e A GRS 82 s
meetvifhé BhaiRARS BIMBrRebARY a@%l@a%ﬂbiﬁ thM‘pfoexdeﬁbdédm@teS@ﬁmty bueis easily

obeyi ng The Watson-Cri ck basepairing
neutralized by the antidote.

Yet another embodiment includes a method of designing aptamers with a “suicide
position” which allows more effective regulation by paired antidotes. In one embodiment,
this position becomes single stranded and labile upon binding of the antidote to the improved
aptamer and allows for cleavage of the improved aptamer upon binding of the antidote by
enzymes in the circulation, such as blood or liver endonucleases, thereby effectively
eliminating the active aptamer from circulation. The suicide position can be, in one

embodiment, at a guanine in stem 2 that is hydroxylated. In one embodiment, the aptamer is

24



rules. This high thermal stability of the dupl exes
formed with LNA ol igoners together with the finding
W@ bas/1pdourer s contai ning 3' | ocated LNA(S) ar ePCT/US2005/013926
substrates for enzymatic extensions, e.g. the PCR
in a d6@AE kirRed 'E?h & Surh il Ent A HIRAY B a?(yélftﬁgjteeanqu{ecf;ﬁ@s single stranded
antidotes o present invention. For exanple
and a\taNAhleieEclbhﬁge Epcbrelmndmdg of &)eaeﬂ:ﬁda'@8 I'n ot her
nts, st abi ed nue c_aci,d can

ga WETslh@V% ]isg(bVﬁ aé) 1d8 paIrs that are staﬁ)?e gncf) t%(o)active by
1nclud¥ng g%c%ndﬁy%ﬁ&ki@ﬁ%lﬁrdrﬁ %%rﬁﬁ&'aﬁtaﬁle@%rcbnﬁ%) or Both. In specific

fications The i nproved aptanmers and
embodupteatse theaantardcns do Faetor ﬁ&tm@n@e ofodified rpxcb@edcs iln oo ebadiment,

i ed by sub arti Iar .
the apfiGo okt ipecth it MO0 R0 (8 Rbarpp e aptamer
and aAidbté BEntSinZéheOdr Bafe! 2’colrﬁéthy1ea1dome smbRe2 afiBBhediBbaions. In
by designing aptanmers that can be nore effectively

anothemﬁnmm@mwhmptamt erd antidote| @gmgm B 2apuareemedifications. In yet

TSRS SPRESELT L s RSP ECEIR PR G o 2

fluord@bagiemidd’ Q)niﬁ%w’mﬁi aTle @tﬁmeﬁs wae aB06 dndiind Iamldoddéﬁhat are modified
control. Unlike conventional nethads of nodifyin

with gselgblei polymiers, Swrk gelymgrs ¢an ¢ melvdprAdvetbyleaps aalaécpé pelyamines,
t

posef, ERAREOANCL ARt e MUSH YRRl scepia

polynféontrol | ed aptamers require that the aptamer be stable

in C|rcu]at|on but not so sta that it is, not
aRUFBEY WItRIB 8 Y5 APEERCT PRECALSR Sk nfithtoen it ggpsfj{ption of 27~

—meﬂf B, éﬂﬂ’cHHapt aﬁ%drg)%}l%ﬁ oA eexdnp1P e, BRatONedAdicants found that

ntr eac en“truncated. Furthér, certain
the aptmien‘SI felhtintoribree wdassdsc (1)agdity oﬁtanmdm@gmlan‘reercrtla@ (8pt-#nd2) moderate

e ST O TR 85 TR S ARDET ARS8 Do o
Apt-598Riafsithal Mdem FQ&Qﬁeﬁﬁélﬁg sibRBtuding Y 4y preyiyl Ciﬁ:ﬁh@@ For04 hydroxyl

the aptaner or the antidote, or both hi another

purinesis signifmanily grested dsingmyiindividueksedior selssiripntabenet (Fi wwr@ 2). In the

case GiPTRI Rt ot RO TR b Sgrr Rt an B Doy ftoss, or

that n@pﬁ'i%h@ﬁ&' caB QAR NHubshtutitie wathinddiy oftthe bétord ig d:)dl@éx@ ate@by additional
both hi a further enbodi ment, the deS| n i ncl udes

modifiextions Siengne I@é thy sectess 18 jga Aghiliesehecl) nTheenhwced antidote control
exhlbecg) % %ﬁt-t 2 taﬂe 3:%& e&% tl%a% qn@@{dgﬁ%ﬁ of 'ZSOclg?Hglﬁ Ie tsLdgLFs within the

antid @B TRAAIAE Rite 1@1{)@6\!6@ ethstaibilttQSOfatrhe atrﬁduteedhgcmubles’ﬁdd kabind to the
four guani ne, | ess_than three guanine, or Ie .S t han
aptamefo T§isa Genisteny oWHahp rﬂ@greasqowe\rg?m@m@ Hebifty ebserved for

o SRR RBIRMIIUALD AN St i o
-n&tlg&@ 10 eyl r skdnded atzy rhére didrinddyeamically stable than duplexes
composed of 2°0O-methyl-2’fluoro strands. An alternative conclusion is that the reduction in
activity of Apt-1, 2 and 3 leads to more “free” aptamer in the plasma at any given time, which
is thus more readily bound by the antidote oligonucleotide
In another embodiment, aptamers of the present invention can include modified
pyrimidine nucleosides. Replacing 2’fluoropyrimidines with 2’-O-methyls within stem 1
improved activity and yielded a compound that tolerates a greater level of substitution.

Comparison of the activity of Apt 30 and 33 to Apt 31 and 32 demonstrates that C16 needs to
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Yet anot her enbodi nent includes a nethod of designing

aptaners wth a "suicide position" which allows nore
wepdosaodowr regul ati on by paired antidotes. |n BEEUS2005/013926

enbodi nent , this position becones singl e stranded and

1 a f i r
conty - 80l Ml s £ASRL 048, (EBnb STy QU cbseved
betweaP AP aHdozn bmggéstl ghnfrembﬁn@]pmtmm wmmmcmmm 2’-0-
circulation, such as blood or liv ndonucleases

methyl FBEEBy T fachc APy il y2RRFTHI R RISFHGS ¢ (&AL pRtERRYy than Apt 32,
1ndlcaE1{r%g rﬁa&' a %Ulnﬁghﬂ] with"® fied o b €180 S iR tyP ah 428, ahd tA@emaining

nent , guani ne 1 n stem2 t ha
residuby c?r@emeamdnamuexmbﬁ gﬁated prtency ﬂllahﬂeA@ptﬁnH’&ptl 33 is more readily
doubl e. st randed conf|.
neutrajizahlg dhan 4wl e stprest @4@ "Ef@ael%@ﬁ \f 311% the, pmtidote-

bindirfe §RVGF e PG ﬁlﬁld@)t@%nﬂﬁﬁg dapess _IEEJ% @D@'aé & @Moro rather
ave di scovered aptaner-antidote pairs that are stable

than &’n@-thethahnus/leosb@e (thimdlﬁrg sé@bﬁxﬂ!ﬁre}l instrased antienagulent activity

o S5 b A5 A R RPL S PR BB st 4
still r&TREteE b 6y U8RI ARAdote B SilEevertnosihamnllizatidhe(~8Mt WHD:1) than the
contains one or nore. 2'-O-nethyl groups. In another

parentahidgdArncompound e(prreah@r) Bath wesitits ateecensistent Wilbnan gierease in the

stablhé%to% Osﬁegn% 'ﬁg% 3%{ hze' - rﬁ)?kg}gl Lbst E[H{u?rh élt églt gﬁ%ﬁ rig)gl'a{ others have not

obvioadlli flRiiRdC2NOahethilo sibstifutionr & ﬁ’oﬂuél‘opmmmmas s sgadt subst1tut1on
anot her enbodi nent, the ap tamer inclu eges one or

reducgs So3inef, RyIheriRd A ZDBFATHGY ETDIE HFTGATEY AREFT Eidiion due to

The aptaners can al so i nclude nucl eotides
mcreat%ﬁ%%tgglrsz&bﬁm%l fied with sol uble polyners. Such pol yners

C aﬁ] ohé @hibd&mmﬂt,y&tldfaﬁt emn gualiveol sterp@ gfan aamer includes a hydroxyl

sugars{gi St er o pOI h%lg;[ ngl%a%ég]g Elgee{ggqtg;hels grh %l%mvﬁéssa modified

base. thulg 'cgn Q) elaﬁ’baﬂﬁf)roséqﬂg 3 9’ -m%ih?§1 (o ttD@HEano@ﬁi&atlon In one

Fate substifutlon of sugars f
embodunasm,nat Rastyalreonyding un asten (lEmaﬁ’pme 211,s F+Qonathyl) modlﬁed In one
i cants found hat t he

Il into.t
e S 5 U RS 2 By, ot et o
cyt1d1§-§)mﬁ9ﬁﬁefﬁt2@ﬁh%§nﬁfdlﬁéa“V'ty (Apt-1, 2, and 3); and

severe | oss of activity (Apt 5) (Figure 2).
f rifoweet,- Gmpudisem o ghe a@acoag'elamtr@@mtyoff Apiol2 yvith Apt 13 and 17

AR T RN B PSR B ¥ gt e s

of 2’ ﬁ?-ﬁe@ﬁyl%ﬁpéﬂthﬁdﬂsl #ondlod Meor€ fctidbaleredflueshiFigupe 79: 6G<§inpli1'130n of the
his dptamer, it is possible that this suggests

anticqgmimt |aghviniodr ABt I4riobaphidaningiseicsrisat e eieh of 4 conseoutve

{
suandyR8 AL s GR chbe SHBRUL bR 5 Bichnp Mgl Bl Snicongutn
activity.eCoRpaidh 6ihAp5 astmis16 svitn Apc i [1Reandh da%la)) defitomstrates that the

enhanced anti dote contro
presence of 2’-O-methyl sugars at each position within stem 1 except for the closing A-U pair
at the top of stem 1 enhances activity; and b) demonstrates that the sugar of the U in this base
pair must be 2’-fluoro for the aptamer to retain potency; and c) suggests that the sugar of the
A in this base pair can be a 2’-O-methyl sugar without a significant impact on anticoagulant
activity. In fact, Apt 16 retains essentially full potency.
Data suggests that the antidote can more readily bind the aptamer when stem 1 is a 2°-

O-methyl—2’fluoro stem as opposed to when both strands of the duplex contain largely 2°-O-
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exhi bited by Apt-1, 2 and 3 suggests that introduction
of 2° O nethyl residues within the antidote binding

W@ Ra0s/1060p2 oves the ability of the antidote PCT/US2005/013926
ol i gonucleotide to bind to the aptamer. This is

methﬁC}g%lil?ése@‘hls%uréaﬁlh&mbﬁféhﬁ 358 th8 nbhien @Pﬂﬁ%ﬁf@x@s composedlof 2°-0-

Ity observed for duplexes containing 2'-O nethy
methyRxSsidves inlbeth sirandscartinsre atalde ﬂmdh@a@g:@emosed oz largely 2°-O-methyl

s SN B PR AR DS A8 s o1

is a1s3 chﬁﬁéﬂtydmﬁi ik, ugﬂ&nﬁm@l@dﬂw d%ffe@hb@ﬁﬂﬁéﬂti«éﬁzélﬁﬁ@ Beswesm 14, 15
hat the reduction in act|V|t%/ of Apt-1, 2 and 3

and lbwadkl heoduepiogthe ﬁn@@cecbppfan@f of Art He C‘b‘ﬂﬁ@ﬁﬁ teythegpwo compounds.
Rega@#ﬁsis cﬁy: are &FP%\% Efe@gtgh%%égpgasn e(erLé ngq%%ﬂ th%)gbste%tmn that the

antlc@@hﬁﬁﬁﬁcﬁlvﬁfy dfh@tplmaiﬁlnts iveieediiniler) thasudanof A mdid stepl of stem
pyrim di ne nucleosi des._Repl acing 2'fluoropyri m di nes

Iwaswj -Q'fm@th}’b“l’ﬁétlhmds(mt?ﬂu Figatedth 1 i nproved activity and
y L%l!b?t 89 g@mﬁ]ﬂlettmtsuéa‘?la?{ﬂﬂg géerf?)sﬂl"e%l R%V&%Eo@ératgd m the

rrpar son e acti vi t
backg%auﬁdaoﬂatla@eﬂy 2h0-@2thgk senst Fatues 9 hht fa@t tﬁe rpte)m]hsy of Apt 21 is

BACTIECRE AR VT Tt
comp%%%gg %:?% &6 Q%ngﬁézfdllg' 92 BASdrdi oD hi’% di‘at§{3§1ﬁ’ts%n Ehre 9).

ugars. In fact, 1 appears to
pc&@exsm@dlﬁgitiohy lgayeadznsnrepeitabmtx/ huuaﬂnexl\pdo 3wt guarantee adequate

%t L rté{)]taa'@gst gt?rgﬁpt%gwgel} gﬁﬁy ﬁ?thvge Olrgg}egﬁlé%m%iwduals aptamers
are c%e%%&%?ﬂésn@%tﬁﬁﬂn%ﬁte&éﬁw ehjeR e PEObabRAthrAMph RBal excretion.

_ _ nor e r_eadl 13)/ neutralizabl e t han t 30,
Keepaigy getstti aptanets un othgl bipod Orpmt hgursy tosidaye erhingectipe has been

ant i. dot.ebi ndi h t
oo B R b, e RATRHIRS YR S nceteo
(PEG3. - & ARSthy eﬂl%dhﬁfbﬁt d@)térﬁérgﬁlaﬁniﬁﬁéararﬁéuﬁsl 4166 ibeen decreased by
'ncreased anticoagul ant activity (conpare Apt 34 to

embedpmgfi@mhmhpfoﬁomeﬁesult in a nodest | oss of

SRt B R AL P R 2B

stem \ahd 1@oplélzésh aI‘wb Ham{lRs o plamepd Witk domp tive, drfsig m@-ﬂﬂ@l .modified
Both results are consistent with an increase_ in

base peigsien | yemmssheyred Vaiying §vels obpmisoRgHlar kY ity aﬁ gtidote control

(see Eﬁ?ﬁs‘l ezﬁzﬁ% @;P’S‘{engtslplﬁjt utt?ﬁf‘gou?@@) QRUILAUS 1965 of anticoagulant

activdy ab M?EL&B& Iifa tHicdAPET  assy (Fughessdibad 5). utAilbstemelduaremts exhibit less
_cost of s teS|san rs to enahl.e inc

activii g Y 21O BB S fiAto, RSB CAa; ARt § Sugeesting

that ok Ffie ﬁ?ﬁ%@ﬂi fg&n&l’thlﬁtst ??ﬁus@ Eorﬁéﬁﬁrh' n ﬁubﬁ) %ﬁlnfo? i18f cadfipound to

apt amer roxyl sugar n one
retaue [frbtadd:y“reﬁbweadzr i &Xhlb[tﬁﬂ!nﬂan attivigy |lwe§t mgg@stmg séane dength may not

cause loss OP%?C‘EIVI'[Y %owever 5 base pair stem 1 constructs (Apt 10 and 7) do appear to be

more readily antidote controlled than six base pair. Data suggests that a stem 1 of 5 base
pairs may be preferable to those composed of 4, 6 or 7 base pairs to enhance antidote
neutralization.

For targeting of an antidote, an improved aptamer can also be modified so as to
include a single-stranded tail (3° or 5°) in order to promote association with an

oligonucleotide antidote. Suitable tails can comprise 1 to 20 nucleotides, preferably, 1-10
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base. This can be either a 2'-fluoro (2'-F) or
2'-Onethyl (2'-0OCH 3) nodification. In one
wepdsdodment , at | east one uridine in stem 1 orPGI/E/085/013926
is 2'-Onmethyl nodified. In one enbodiment, at |east
nucle&?feﬁ C}Hoféjg BerhBlyS i &MaclbstidR Akl Ssbst b?ef@ﬁﬁlye @bf"iiiueﬁsﬁdes (e.g.,
‘east cytrdine in stem?2 is 2 -Fluord’ nodif
modlf&d@/\nméeqtldes) rs‘pd*r las An-pfnetiye saquancemigulaited amatuerst G}lnoﬁie tested in

th
binding g e (o9 ey ed LPbEa % bR pAGHRE i sip ¥ srandea
tail déd¥end? r&s%&gcme obtive sﬁ%diﬁtemﬂ th8 tapﬁamerr UtA QBSes2bf 6 %n@bleotides (for
6]

nore critical residues (Figure 7). npari son t he
examplas ’eQsmethpliligeoudlodtidesthajngan formy @rﬁgs@mmlz, iLndioe étbégepalrs with

that the stretcgh.of 4 hj
e Bl 8 B Blog P TRB oL Y SRR D SR e it
aptam'éf‘ hloﬁ@@@%éﬂis th&ik bl %b/to iceaprIths eite 6f d1é:§lic1a115n®lﬂ thelfptamer from,
Ap 2, 12 and 17 a) denonstrates that the

or asqgrﬂ@gem @éﬂmfapﬂam@vwéh il targ@tg@pkecake SErmbled sequsAosFQuiofs can be
empl%}i ﬁ? Xer?gﬁ%ﬁ&% Sé)frgeézit%q%?a ?{19 (ﬂ%lé{% fggﬁgrﬁoc%ns ol? ﬁo{l %g‘%cﬂfxcheffects

sugar oldfontikleotidld Bntidutes bas ®e padniinistesed ldﬂeé’tly f(b.ugr @ldrer or in a

~ the aptaner to retain potency; .and c) sts _that
liposqmpad  Enrmaiation et completed HPs 2 bEsetp -8 REfiJpdscg for cxample, USP

6, 147504 %Rt (gfjf @{garS\i@?ﬁﬁﬂﬁfy @F%daﬁioﬁl' WPEG‘%@E&I@ Roes not reduce

anti coa act retains

aptanes &mzﬂhn@tol Factarl IX ﬁnetshmttgr thé)ﬁngﬂ’su@.‘genﬂs anth,am fad:tea shorted stem 1
ant | dote can nore, readi b t he apt.aner

with §aEyi#9n So@PHERR I PRSP B B G BAP Y G ke effective

theraﬁla‘ﬁ'ﬁb ¥ féélﬁ@f}(z sitfwd RE 2SRty AGRBE R AL 1Y 6?5 ﬁe /1atbdBhtBver with a 5

IS IS agaln consistent with e notl on
base phiastetdu pApXED. mnﬂemsasseszamlmm aﬁ’@‘ét}du@y similprotonpegylated

Aot B B S AR BB G i oty a2

exceébfmotér{g,edrg@hanced ant i coagul ant act|V| ty of Apt 16
Apt 15 is also consistent with this.

AI Tlsrafaltet inedng embodimertts the émprovidh aptemer o ansigpics parybe attached to a

non-lgg%ﬁggmé,f g%tmc?%cq%%%egl :jg)tn%)otuﬁg%ué ad Bg gﬁllg?eﬂggijycol (PEG) or

other RRERF Hofiible pﬂbﬁna@éﬁlﬁﬂgt icebptaisld Fdl eﬁS‘aE mcﬁﬂﬁdl hagin. In one
Api A. Based upon the observation t

embogdirénd othg aptamer ¢ tam;qlqty 1% ﬁssg\ggteg AVifh g1e @E(\}\@@cge%quﬁm%gh covalent

bondﬁtw‘@s ﬁgﬂ%}?m a%t%cgatm’%n? %ﬁ@gg dO g%@‘ I'gﬁyg ﬁ%&\)g&ﬂy bound to a variety of

positiouh shithelimproved aptadier Or mtidte. Bugmtheatenthol inand,ean sligmmucleotide
residue is well tolerated in the backgrouégd qf
g

aptamesy gie|aptidote Osphendpd & dhe (Fitlgal dhigyeh |4, majeimidg g vinyl sulfone
functﬁogfaﬁ&cylri’f @%&nb%dﬁne}rﬁ 5?’. it db@ﬁﬁpx@%d"@ﬁcﬁn@fét orl Ent@fdfes can be

htrdote neutraliza Apt® 21 1 s enhanced as
assodigeP aithda sthgRPPEGEmbkeelee Tpe Qméptdvybdtdpea;rmers afd antldéed can be the
samepg: d%fgl%ng getq%er?c%ls ra]&l modil,i:ca%%{ls? ?12 yet a further embodiment, a plurality of
PEG molecules can be attached to each other. In this embodiment, one or more aptamers or
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of bringing the distinct targets in close proximty to

each other in order to generate specific interactions

between the targets. In addition, in enbodi nents where

5. MEbEs 8f Bsépt amers or

Regulating Coagulation with an improved aptamer

The invention includes the use of improved aptamers to bind to FIX, FIXa, or the
intrinsic tenase complex. The binding can be in vitro or in vivo. The result of the binding to
FIX, FIXa or the tenase complex can be to inhibit the biological activity of the proteins or

complex. The improved aptamers can be used to treat diseases such as deep venous
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Usgn important area for consideration is plasma half-life. Modifications can alter the

half-life in vivo of the improved aptamers from a few minutes to 12 or more hours. The
improved aptamers of the present invention can be used to treat percutaneous coronary
interventions where vascular injury occurs at a specific time and place, yielding a sudden but
relative brief prothrombotic stimulus. This may also be the case following carotid
angioplasty. In another embodiment, the improved aptamers can be used in extracorporeal
circulation utilized in coronary bypass grafting and hemodialysis. The latter condition is
somewhat complex because of the inherent thrombogenicity of arteriovenous (AV) shunts.
The aptamers of the invention also can be used to treat a venous thromboembolic disease,
mechanical heart valve replacement, atrial fibrillation, and conceivably in either primary or

secondary prevention of cardiovascular events among patients with prior events, an
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The aptamers can be administered to prevent coagulation-induced inflammation.
Inflammation is induced by thrombolytic therapy in patients with acute myocardial infarction
(AMI), which might contribute to microvascular obstruction and reperfusion injury.
Improved aptamers of the present invention can inhibit this early inflammatory response. In

one embodiment, methods are provided to reduce the early inflammatory response in

32



half-life in vivo of the inproved aptamers froma few
mnutes to 12 or nore hours. The inproved aptaners of
W0 b@spe@sent i nvention can be used to treat PCT/US2005/013926
percutaneous coronary interventions where vascul ar
| r ' [
mamyfl ek B8 4 r@pdinBesTRRY borhfstort BRI, apbiri! Fang prosent
inventi®y, al so be the case followi ng carotid angi oplasty. In

anot her enbodi t d b
AP Apirdn gk 2 BHIORAH R PSRN Gos o gp et to inhibi
atherolgk(l@?cﬁf‘s %o"ﬁ{é écﬂ%rs@ ré@er&? ﬁpﬂhéljoycﬁéﬁsm -ﬁfbeasls@élitg& wrBEptutedblaques,

ecause of the inherent
WthH blreom‘mgen nm%yofomosbldmy iand/ enmteéltj A‘SQOCMMth atherosclerosis. In

U SN T NG N R S e

peptlcfe daﬁﬁ[ﬁ%gen @h Hed) osftiv*é Msé’élht@ﬂ‘ wiBDElsle 0P eSlon @R heattisease (R.
primary or secon prevention of

RoseMrgietcalf a0 )aZr"hrané dtaema 440} B Cgom:rtqﬁ ah(3¥0) Circulation 102:

2816 %f ; beﬁgg{?ﬁ%{s‘g{: ag:ilttgvgr | sK ggg%ﬂ]lﬁ%am aHée d[hrombogemmty of

ather((s‘éﬁ%tib RERASRfef r@hbRil Q)‘iQh@ reﬁﬂd)tﬁelY;ﬂSl@yéroﬂﬂt bx@osupé of SMCs and
hod of treating cardi ovascul ar di sease

macrmmmdﬁ@mgﬂw@emwew chpk @Wé@l@éfcp9 Iﬁﬁ@ﬁﬂ%ﬁ)odﬂ addition,
the 1@9}%{7’@3@3&1&%@ 5 I%{) %5 c?etr& tg B&%{X{s %gj Wity urp%{elfx@ﬁ suffering from

acutefcbmm@adyﬂdﬂ)mmwassbmasmm nelansebteat i vel y bi nds a
coagul ati on pat hway, factor DC, | Xa, ll; t he |ﬂtr|n3|c

t dna@@a@om@al scgparionn i gantagt PaYAY: desemies hs majeryRathway for
bloo&aglpﬁﬁlgt COARL ﬁ)z_l%le Gs‘%&ﬁ:la?(%)r&:le&?res '\:x)ﬁe* 1'% l'ﬁgb&‘ rédﬁc@,rare removed
'V m n

i onof tration o e ap
from tliecoddy, bih acaitaey af tel Hoodliwsthabe candidphémerery bbpas ¢CPB) circuit

and ogg&g({erggrén&-%eep gstég %mgl%g)r)fégr iecg i Co ] S?ﬁ%ﬁ@e{] g epllaemlology
and ﬁB%&%e @Mm@ﬁ’inﬁtﬂﬂl%é f3fd AhL&e tlﬁnmagxhhﬂ@t@f théN@NhMRaM¢E desponse

aners can be adm nistered to manmals who require
duringy Iconﬂlamgaslcalanartmhﬁo@qdyres TWith ;nltipht atctmrsp rebieetd of CPB including

AR SRR et BB RS 0
respo%%ﬂh%%f&tﬁ@h&ﬁ‘/ﬁh@ 60@%%%% Q§ nfeﬁﬁteﬂﬂiyadmgulaﬁon factors

hi s dlscovery Is t coagu ation
Xa amhihrdrebinpwhichl ih edditian rcceﬁielrtrpleeménh@dd@etsfom@tme ate thpmselves pro-

ST o 210 ELRIRL SMoTD ST RET s cn o v

adm1Hi§f%§éH tofpRéveRf fKRRkIch@cts Bés@ﬁf@fbﬂlvﬁth Post-aegioplastytiréstaiosis.
cardi ac bypass apparatus and in patients undergoing

Regt{lﬁ'ﬁ?ﬂ;} c(fiigﬂﬁfﬁ}nswuﬁ‘pﬂgﬁﬁfe befhéaniddte pahs suffering

or Tat risk o ng fromthronbusrel at ed

. CA.?[O% Anai }}%ﬂ%ets 0@ ﬂ%atl Ii‘ieﬁ't% vHES ARG tREEd N ers or during a

ocar arcti on eart
coagulation-inducing event is the potential nsk of hemorrhage associated with anticoagulant

drug therapy. The mechanisms which underlie bleeding risk are complex, but are
unquestionably a function of drug variability (excess anticoagulant effect for the degree of
thrombogenicity or extent of thrombus burden), relatively poor correlation between drug
concentration and anticoagulant effect, wide-spread compromise of hemostatic barriers
(platelet performance, vascular integrity, multiple phases of coagulation) and limited control

of the anticoagulant's behavior.

33



attack), cerebrovascul ar accidents (stroke), pul nonary

enbol i sm deep vein thronbosis, arterial thronbosis,
we2BS1eamyer y and di ssem nated intravascul ar  PCT/US2005/013926

coagul ation. In addition, the inproved aptamers and

agt,t g«%jag{ fhiFec? lﬁthg.{chS(J%h&%(%rgxﬂt ﬂ}/\%ﬂ{c}l gl%wgoqﬂty'ﬁp ?éﬂ?&lty Q&S the activity

vasc di sease assocl a
of an Ehi¥hf@ahdtiat @ dntacapathas nudleaguidaigand ipdesimbin Thmfmsttcam is when

A OO T g i
gastro?ﬂt?sgﬁlgf hAHRIRE. WIIEQGth)gWQ rsgfepﬁ%éé ‘ﬂr&% gl ﬁucepthls risk, the

ecrease 1 n coagu rety f em) hillac
potenfiait foenfosbidiay ohmeetahitypirarn ehis ityre Qiﬂﬂ&:hn@gwmﬁsmhtﬂaﬂt the risk can

not beiz_g}?%&oﬂ]gfg Ql(]ggsrg%gn > eg Zsewﬁg ?%rgrg{e@dy @lrgegy 1s %{@56‘; for patients who
have %ﬁ PntifiRbRBBtERRRhent S s é—’l?tgca'i sithB§orR RIS a Gidiicentage of

mnistered to prevent coagul ati on-i nduced
pat1entan Mlmmcqumr@ mmefgehtn rmmnaqn aiteryi bypassegrafly (CivBfab sihilej undergoing

pernf i e e SRR SRR b8, Curee

pract1@@§ﬁ rthﬁﬁtélﬂﬂtléif“i’s [ BR6W U Qleadhict I0f - thé MGRRP6RAA JRradiidls molecule
resent invention can inhibit this early

antagomsﬂs amwgt oy ypiildleasidel ewhich mar ek cdft nieawes, %@ﬁ%@l@t apfasion (for

o B 59550 L, 0, A P B s

durmg he datis ﬁ‘ﬂnﬁgt BWS§ bcddge. PB s tpativnie naieopredEpesed to post
nprove aghamsrs and anti dot es. of the prese

operatlw bleetliss. bapprchecass aguiederarlntithe epidcoggelpw ?f&cgs ofsp fmpound
via ar?g*}ff(‘io’?e %I’e Sl e%dﬁu%ﬁ&%@actﬁ dBle%B¥ the fHvEn ﬁﬁ[‘ﬁ%e?etdecg ai’l\”ahﬂcoagulant

ure are a mmj or cause
or anﬁlhﬁorﬁtiﬂtic&iﬂcleyc aq 4 diganad))edlowistfor atgrevak ahé ﬂlke]lyssafelr,rmedmal control

ion to conventignal coronary heart disease risk
of thereaxﬁlpe%@lan&elaamﬂaﬁon&wge%?m& activation peptide and

F il Qﬁsﬁ:ﬁ tﬁaﬂax%e dﬁ@é@réréd’ GhbrRRd Ogptahedantdobt éi'ag%)tﬁﬁt precisely

corona eart disease (R Rosenberg et al.
regula'th postbinkiie ﬁmslﬂo:&ﬁ coabldEion cakaloo heonﬁetmhd)dlm@m Oi®) antidotes of the

Gy R 10 2EL1 20221, e L) BT bion

rever?é gr E &f f?ﬁte' gtalnﬁe% Oﬁﬁtaﬁfehea[ndra%manﬁﬁoté li)ﬁlrs can be administered
er and exposure 0O and macr ophages

in rea‘l mntfl mubeﬂetcbbased\na rvwavwas fantoes, 1ra:1udqut3@za)rog1em the patient, as well

o o L) R e RSTREAYEY FRHAEE) 368 s mnon

discleseb faf rlh'{ﬁgmfeﬂ%%tﬂﬁﬂébﬁ Sefape@icyrepithél iR EAESY of nucleic acid ligand
associ a inflammation. I'n certain clinical
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coagulatlon that occurs through the use of the improved aptamers and antidotes of the present
invention. In certain embodiments, the aptamers are administered to patients undergoing
general surgery. In certain other embodiments, the aptamers are administered to patients with
cardiovascular disease, which can include coronary heart disease. The patients can be
undergoing treatment including bypass surgery or percutaneous coronary interventions. The
mammals who can be treated with the aptamers of the present invention can also include

patients who have had physical trauma that requires coagulation therapy.
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composition containing the RNA aptamer as well as a method to provide an antidote to
reverse the effects of the aptamer by administration of an antidote.

The dosage ranges for the administration of the antidote depend upon the form of the
antidote, and can be assessed by a physician or other health care provider. Generally, the

dosage will vary with the age, condition, sex and extent of the disease in the patient and can

35



Abci ximab treatnent). The third case is when an
anti coagul ant nucleic acid ligand is used during a
weandiiogul nonary bypass procedure. Bypass pat i BCIE/BSHO®013926
predlsposed to post operative bleeding. In each case,
cute versal theqanit cpRe f 0
be de?e& I?Jelﬁi ne Vicg 2 fnglélr%tll!ad(}}t th %‘ﬂggu% ﬁhg%fnuc 210?1 edgvent of any
campﬁﬂﬁbﬁ@hﬁamﬁaﬁh@umeuen@eon targeted to an ant|coagu|ant

or antithronbotic nuclelc aci d I| and
i Gsneally, 2 theeneptieally efiscliye aRayH d @%WP %f*ﬂ‘%‘i?ée sufficient to
produ@@ta'rﬁ @%L%%oﬁla { b4 HRE %g@&% ¢ tl’fé%’iﬁb‘l’éi@ deid 1pand, mcludmg but not
appl'l have di scovered inproved aptaner - ant’i dot
limitedao BSOigiﬂitlmmOdlﬂelhng arequit at en prilemsiationimoduiatinig] smmimt

cg)?? U| a Iﬁa‘% g§ P %ﬁ'gll%gtrﬁ o1, pg@gqb{n?pgcgvnﬁa : he P ﬁntgéoggsteren? invention
are ptaﬁ-‘ﬁ[e? iAfrhRhotd) CinARAGRI, Sinfh-ariiudrN eRd-5 VIaCP rMeHeRsl, intra-

ects of the aptanérs. Aptaners an
arterisiptinimenardiad, | thpmupailars sobeutinsons mnﬁnagltbetale dmtrncapédar intraspinal,

intresi BB ST BAL R Ve b gl B SR iPy. Betoncal,
percu@n%@ﬁ@tﬂa&ﬂ dpPay) vt dichl RIIAY, %nﬁ&iﬁélr@kgbileﬁéﬁhﬂy mfﬁﬁlblﬁ ,pump or via
hi's Tnvention discloses an inproved regul atable

cathetmehap@atemquetgﬁmfe they agers anduFayeion frg) gdmayistersd; i a slow release
and_t herap for 0 o) | |

rorm B P BB S 60 PRI €0, AP St o

nanodpBetel ation of coagulation that occurs through the use

of the inproved aptaners and anti do of .the present
et ot o GBSO S e B Petcraly by

u
ieo T LRIEE 1 8:RE LE0linctANRS IR A0 HERRD B (AIARGK pical e
acces3€timini tht bRl by @atemmta&lmmmﬂnatm dindthereforarmelt seftepe freated by

whi ch can_incl ud t di Th
intrayS AR RABRRRGE A ERES RO B N e and Efy toehniques

are p v1cfé%r H%@lﬂ?e‘i’é‘fs £ é?ﬂl%ﬁ& t}?]ettl’f‘er Q0L tRBSed JSRailR MRS et molecule.

can be treate aptaners of the present
Thusi ramtdtew of ¢leen pedsend mmmtwaieaxpawp@atls adininistaxed ¢rally, topically to a

hysj cal t
Sj rauma that gtorgﬁé uI at IUB?RX embcg‘gﬂeously, intra-

vasoflt g FREBHEPHT v APIED
cavit% dﬁ'ﬁﬂsﬂ a(ﬂh/u '%91&' ‘B@Cheh@%@'ﬁyeﬂens@dlné peBhilgh&d As noted above, the

oagul at | ecs The main attention in
phanaanauu@gmrqmltmh@ caphe providedetot thd individual bie pivapelyaaf spates such
iod,, A further {ten over ] ook

orallgt F(g’t“e%l}' fh & VA g NG Fn%%vgaﬁﬁlsz)ba%@gs S a?lhré intramuscularly,

subcHaARu ’fﬁtiraoéhvﬁ? trhesde@sdilyaaad kah el detiesre@ byt pegistaltic techniques.
coagulaflon factors in individual bl ood conmponents

Repreyogtagive. ron- Gfning appdpaehehios tondead ﬁgmgggtga,t@péo Bylascular tissue include
€)) C{)T% ggul i I{ﬁgyatglifl%% glggégfgésx ¥ éssgé v&ﬁfﬂ]aa[ggél %Efn@ﬂsﬁgq nucleic acid ligand,

for GiREHOmI Givef ePAl beRinplantin®fiice Boated fok dtmptegnhteéd vessel in place of a
nodul at abl e i nproved aptaners and anti dote

damaged or diseased vessel tissue segment that was removed or by—p%ssed (2‘3 delivery via a

catheter to a vessel in which delivery is desired; (3) pumping a nucleic acid ligand

composition into a vessel that is to be implanted into a patient. Alternatively, the nucleic acid

ligand can be introduced into cells by microinjection, or by liposome encapsulation.

Advantageously, nucleic acid ligands of the present invention can be administered in a single

daily dose, or the total daily dosage can be administered in several divided doses. Thereafter,
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of theaprpsenit émventiont heferape phiysied!lyydiedréteamity suidahde as uoitary dosage for the
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adm ni stration of an antidote. The dosage ranges for
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pHE] EROSEION Al AT RroHalth d BT Hbrco TEAHEa i), the dosage
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each infividua| &lasvoxer, Fuitabls rdpsagsh Eangas ﬁ@r BYAterpist application are disclosed

herein and depend on the route of administration. Suitable regimes for administration are also
variable, but are typified by an initial administration followed by repeated doses at one or
more hour intervals by a subsequent injection or other administration. Alternatively,
continuous intravenous infusion sufficient to maintain concentrations in the blood in the
ranges specified for in vivo therapies are contemplated.

Pharmaceutically useful compositions comprising an aptamer or antidote of the
present invention can be formulated according to known methods such as by the admixture of

a pharmaceutically acceptable carrier. Examples of such carriers and methods of formulation
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Because the activity of the improved antidotes is lasting, once the desired level of
modulation of the nucleic acid ligand by the antidote is achieved, infusion of the antidote can
be terminated, allowing residual antidote to clear the human or animal. This allows for
subsequent re-treatment with the nucleic acid ligand as needed. Alternatively, and in view of
the specificity of the antidotes of the invention, subsequent treatment can involve the use of a

second, different improved aptamer/antidote pair.
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adm ni stered depends on the subject to be treated,
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binders, lubricants, disintegrating agents and coloring agents can also be incorporated into the

mixture. Suitable binders include without limitation, starch, gelatin, natural sugars such as
glucose or beta-lactose, corn sweeteners, natural and synthetic gums such as acacia,
tragacanth or sodium alginate, carboxymethylcellulose, polyethylene glycol, waxes and the
like. Lubricants used in these dosage forms include, without limitation, sodium oleate,
sodium stearate, magnesium stearate, sodium benzoate, sodium acetate, sodium chloride and
the like. Disintegrators include, without limitation, starch, methyl cellulose, agar, bentonite,

xanthan gum and the like.
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conti nuous intravenous infusion sufficient to maintain
concentrations in the blood in the ranges specified
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emPIQ)‘Iegh’a‘FE 1?-??&’19“%@%?%&@?@ 153 %chii dotes. The effective
Ay @f‘epgﬁubﬂ@o o sliPihe Rfive lirdd SothporRAE bANbE amixed with a
var to a variety of factors such as th

varietiynfi uarderaina@nabnwclﬂ |l<mnwn\nalt§htart sush ande- ageaICthi‘%raloe vera gel,

llatp i £ DA AP F s s ot B i P pippRgft il the ke,

to forﬁglé’%sta%hf)ﬁé sPIRHYNMRIfIEH cleBnseds, clddasiAg @feafn@j’lghﬂ @els/ &ltth lotions,
kg body wei ght to about 100 ng/ kg body
mdsmmlncwm@eﬁoﬁnt}hb@m ments, the dosages are about

0. bod
SR ARV of s o 19D g i e
form @fJipdfertte dRliPeryOsybtendd, BuclDad ,srrﬁllgmuhﬁdallhn’rgéél@ed)ddgge unilamellar

wei ght, and an osage in_ between eci f| C dosa e
vesiclgpi aud clanltlrlam@j f Vos PsngL!RS’S‘im@S (b"@t%
ony t |%EIB
phosﬁ’@n??’_ 8%%{:&’0&«?5?%& S%? any "8 tﬁ&ph&u th \(/{/iérééngrg The
efTRciptanters and mﬁtldmftesadﬂthéapﬂzyerb envegtioe can else e cougded with soluble
patient w_ Il vary accaq to a vari.e

dj
polyragie As bgeataple fw& LRSI ugile Y G, m%@é%ﬂ‘ﬁy"% PY%@@O“@ pyran
camunt o o@ﬁg} = ered. In -
copo Gdi ment, nt| g%ﬁg%gﬂf rom efE)H‘EIggISOng/ IpGB)ﬂydroxy
ethyl?platt:hﬁrdeghiﬂmﬁl mnpplyblhgl-arﬂnmmdqfoljdmmj oué)smging ‘with palmitoyl
elivered ran

residify RUDIogorDr PR i SO oL MEER BUFRiph oan be coupled
(pref%@#)l:yv\ﬁﬁ & obﬁemﬁrﬂéagé)stoti‘élﬂsst(ﬁemw&bﬁf poph@RBisefdP i &hieving

vere Typi cal the amount of antidote is from
contrabmmeleaseooﬁbodmugchoxt ienaspleh @olyethylneoglyaplt BRFEG), padylactic acid,

polyagm %16“ ga;?rg ag‘%ng,g P%J(ilghizc;}e ambﬂg'r%ﬁoécﬁg ab?&‘g%x%l‘éoneétrers p%lyacetals
polydiﬁ&dr&—%'yﬁﬁ'lst FolfcyRdba@htes i@ 'cpysedinked il Ratph@ashioblock copolymers

mefs and antidotes in pharnaceutjcal conpositio
of hydrc@ehsdﬁh@lﬁgﬁ@il el similenaolgstles cembe Jinkadstedhe RtameRs iR i%crease and

anounts sufficient to generate a
prologg%bqﬁvglllafbgﬂtymdu' ating response, or in a

prRRdeytaCihbatlilynie fdfakis iineention,utht Somplhet cdnsprises a liposome with a

targeting nucleic acid ligand (s) associated with the surface of the liposome and an

a variety of

encapsulated therapeutic or diagnostic agent. Preformed liposomes can be modified to
associate with the nucleic acid ligands. For example, a cationic liposome associates through
electrostatic interactions with the nucleic acid. Alternatively, a nucleic acid attached to a
lipophilic compound, such as cholesterol, can be added to preformed liposomes whereby the

cholesterol becomes associated with the liposomal membrane. Alternatively, the nucleic acid
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amounts sufficient to prevent a coagul ation factor
fromacting in a coagul ati on cascade. The

wo b@sap®uti cal |y effective anount and prophyl ap€T/T8100§013926
ef fective anmount can vary according to the nodul ator.

can bg eyt Vi e ibeeofiBBe b RuGRtD S BoBihf Froffraty. e

nucleld ARIP¥&GscR M 0RR thel 1ok @at bi goadﬂ%ﬁﬁtdﬂ}efo@ﬁsd Lig6sonesel
of nodul ati on of the nucleic aci and b

artarait wsppes o Hiedprention fep deglesaivet i H’é ZERatar &@tael I@athe pep-limiting
all ow ng residual antidote to clear the
EXMWﬁ%%%Qgéﬁgﬁlnal This all ows for subsequent
re-treatment with the nucleic acid |igand as needed.
Alternatively, and in view of the specificity of the
antidotes of the invention, subsequent treatnent can
i nvolve the use of a second, different inproved
aptanmer/anti dote pair. Anti dotes synthesized or
identified according to the methods discl osed herein
can be used al one at appropriate dosages defined by
routine testing in order to obtain optinmal nodul ation
of nucleic acid Iigand activity in coagulation, while
m nimzing any potential toxicity. In addition, co-
adm ni stration or sequential adm nistration of other
agents can be desirable. For conbination treatnment
with nore than one active agent, where the active
agents are in separate dosage formul ations, the active
agents can be adm ni stered concurrently, or they each
can be adm ni stered at separately staggered tinmes. The
dosage reginmen utilizing the inproved aptanmers and
antidotes of the present invention is selected in
accordance with a variety of factors including type,
speci es, age, weight, sex and nedical condition of the
patient; the severity of the condition to be treated,
the route of admi nistration ; the renal and hepatic
function of the patient; and the particular
combi nati on enpl oyed. A physician of ordinary skil
can readily determ ne and prescribe the effective
anmount of the aptaner required to prevent, counter or
arrest the progress of the condition. Optima
preci sion in achieving concentrations of the
conmbi nation within the range that yields efficacy
wi thout toxicity requires a reginen based on the
kinetics of the aptanmer and antidote's availability to
target sites. This involves a consideration of the
di stribution, equilibrium and elimnation of the
nodul ator. In the nethods of the present invention,
t he conbi nati ons described in detail can formthe
active ingredient, and are typically admnistered in
adm xture wth suitable
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pharmaceutical diluents, excipients or carriers
(collectively referred to herein as"carrier”
woraioeno@is) suitably selected with respect to PEEUS2005/013926
- intended formof admnistration, that is, oral
tabl ets, capsules, elixirs, syrup, suppositories, gels
and the like, and consi SEBAMPRES h convent i onal
pharmaceuti cal practices. For instance, for oral
Testsad Aptamersafor @oagnlatios f orm of a tabl et or capsule, the
active drug conponent can be conbined with an oral,
n e tfolidweinp estsae asdd oakieps thecapictyl of mokfied gaamersand antidotes
such as_ethanol, glycerol, water and the |ike.
to inhglit easgRlationfastoretesi red or necessary, suitable binders,
I [ t
e fRi e C1ol CHR T PRSP BGRR[0 i iGictubles the
activaedptartisl thrmﬂlbnjﬂasmmttMmJ(ARTTDi testt bmns pstfanndiﬂ, usieg frbslnwhole blood
at ur sugars such as upose bet a- | act ose
somple A0 gete It drng es;m Speetiaioh Setus B REeeRoyifh clinical
proceﬁﬁﬁ%' Andh ta? tHdke ﬁf&g iRl 1Bé Ak RistAOR @F VB dbsbLot hdphn €e.g., CPB
yet hyl ene glycol, waxes and the |ike. Lubricants
andPﬂ"QeX) in these dosage fornms include, w thout

| 3650, ST A8 B R TETEAL IR, con

laboré%myo rtééﬂe t3piealkh fbehfohﬁed Qlﬁﬂ@tﬁﬁra@tcﬂﬁzﬁed Nedapilemewr;! for/texample
l'imtation, starc th cel | ul ose, agar, bentonite,
DiagnstichSiage/s i goqgu@mqt«rdilvﬁaf\/%/ )i o ot copamlemetpraroduced by

d t
o SRRSO A L ALY A1 s,
whicl2 ¢ ingindicqlatioetVeis abvate@Xanpleeadditioagdpaoipholipidas activator (ellagic

met hyl -cel | ul ose_and the,like. Qher dispersing agents
acid, kpglin, @hml%@mé%ﬂﬂbgﬁédaqd&% ude glycerin and the Iike.

o o{he%é&f‘ﬁé{lﬂll ol eé)%tl.{s@& e ?ﬁa%!hbél? of H&B@&%@Hﬁsﬁ%}ﬁom von

utions sotoni c eparations t
Willebemdisadissase,0midivascalart dikdrdersr é!selsv atahvies uaed t@ rspteely eihr platelet
when i ntravenous adm ni strati gqn i deS| ed. Topi.ca

abnopalisigs AIOHAS SHERSTAI Hieh St HePHEQIF § m&l&}?ﬂ on the
forea&ﬁ g\ﬁgrﬁléﬁg ‘Mvta tl?e Hﬁﬁg%to‘{n ﬁ{éa %&hdd ﬁfe ‘Tﬂ& GirleAtt $al08 Ifdr bleeding to

, sSuc , al cohols, aloe vera
stop yetecordbd and dn mpn’nyﬂy&ubjelcmel,s apptcamnnmtele( Aficniautsis| Brolongation of the

m neral .0il, PP dst yl ro' t t li ke, t
bleedjig e &s QUicHiEoMALAGET th FgnB o opra Erklnser o0 O
cl BaN$} ik offbBR Mme SHsh (Qﬂ Swhithi Wad @rdtOdEerideddby Quick in 1935,

shanpoos in cream or ornmul ati ons. The aptaners
measared thetissiet Bstoofindured moegléﬁtnon tivenef bhOézm rdassep. pét 1s used as a

MNECT M THE RN N N A T S

to cé/a%%la@lbﬁsfa%fbgs Ml Kanyil, adndv osi Th@&estLbﬁDSﬁﬁpérf@m{hdey adding
formed froma variety of

thromboplastin and Ca27 to a patient sample and measuring the time for clot formation. A
prolonged clotting time suggests the presence of an inhibitor to, or a deficiency in, one or
more of the coagulation factors of the extrinsic pathway. But PT clotting time can also be
prolonged for patients on warfarin therapy, or for those with vitamin K deficiency or liver
dysfunction. The PT test can provide an assessment of the extrinsic coagulation pathway, and
is widely used to monitor oral anticoagulation therapy.

The Thrombin Clotting Time Test (TCT) measures the rate of a patient's clot

formation compared to that of a normal plasma control. The test can be performed by adding
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phosphol i pi ds, such as chol esterol, stearylam ne or
phosphati dyl chol i nes. The aptaners and anti dotes of

W b@spe@sent i nventi on can al so be coupl ed w tPCHUB200%/€13926
pol ymers as targetable drug carriers. Such polyners

a stan‘é%{zl Jhmcglnlf %? tl?r%%m g%’ %] pas ﬁ”c‘g hiaggﬁecﬁat% Yert ﬁaﬁlat)ég%ﬁf platelets, and

r OXypr Opy
measﬁﬁig/ﬁmohimxyedphwdaﬁ)par ﬂatrI:cdﬁp'hﬁﬁﬁh$ test hp@ byet bydd- as an aid in the

eneoxi depal yl ysi ne substitu I

diagnpgs phidissemingled Hianaical MF??@“%‘SP%\I& %%&‘Véﬁgﬁ)é%?es of
the present invention can be coupled (preferably via 'y
c dareetie 35 nag@)bemfatew dpd 182y BE o8 rnad%ﬁ@gmﬂwﬁ%laspahem

coaguiéng 4 }atus po% {fxn i@ t&l%%%&%h{l ﬁé@k}f&%ﬁgﬁté) lsofde %';f %’Lch dz% based on

e, Pene g ylactic
the scB&nitRPssts ottlRad ﬁ@d}\&@ h@momaymrwpm Mests ¢n<ﬂwdechp601ﬁc factor
pol yort hoesters, polyacetals E édll hydr 0- p¥r ans,
aSSﬁYbb#WéW&ﬂé%ﬁWﬂé%@ sk a6 A5 A PTT R 4PPg gssay measures

the lep/Je OQ(R V. Hag%aj% EX% lPafd actgp %(Qsaﬁﬁﬁﬁl)m@ﬁplﬁ 'cﬂlnlp?erx These

ecu es can to't eaptamsrstomcrea
measmﬂlems alre© ngedoicodataiminadd ﬂiel leyels loffi fasort Blaoe fastuti Vigrissuomediated

compleny 2\8'@8%?3%5%5@?@. oRg B PG, As gy BOBan & daficiency, and
proteitnhg ééﬁcflélﬁ: dJaWBFQfH@ S06p. aﬂsﬁﬁﬁﬁﬂﬁ%afnﬁﬁnduals who have

erapeutl ostic agent. Preforned |iposones
heterageneds dnﬂmehcesl 01f prasias € atdesmndwresis@nn@& edtiyatedi mrotein C, have

st oG el R ahs troreaPdHEt B 2ROPRE G FaT

acid. Alternatively, a nucleic acid attached to a
| i pophilic conmpound, such as chol esterol, can be added

snonls B SUPSTR b e SR B AR B o
ok MU R, SRR S PGP s sconc

strucﬁlfB?urﬁtstQJf gh vhicH Sliring resesiatd prdsanitt Steinhie(Aptdsiossd bYApt 2); Stem
oading into greformed | i posomes. Certain aspects of
Z(AntﬁéIPQWé’rﬁAPél"r 658ﬁ FrgarqibAkri bed in greater detail in

t T.
e e
standeiSIeAIPTD cﬁ@@ﬂ?ﬁﬁmt d3eays apmc¢dnypmnhd rookchiredomsphaging froant uM to low
nanompler YRABEF &1 oflEPrGeHFIEARILE QiGRyios e ahBtr) ingspwlapd APTT
antidbtd aa‘ésa?%é?_%ib}\ﬁﬁk Mlﬁlo?é:&dn‘ééﬂtﬁﬁoﬁ@geﬁt% ADP E&'@%ﬂﬁé&% s ‘ings) ranging
tine ) test

but I's perfor usi hg fresh who o
from 5luM dnd dowh €BiguC). dan tlteee tssaysp tiet cmncaltpaon ehADEA and derivatives

was tfxoe%(‘:’altjlli%g{11(\%1 status in connection with clinical

Apt 4 showed gain of anticoagulant activity(Figure 2); Apt 1-3 showed moderate loss

of activity; and Apt 5 showed severe loss of activity. Apt 1-3 exhibit enhanced neutralization,
suggesting that introduction of 2’-O-methyl residues within the antidote binding site
improves the ability of the antidote oligonucleotide to bind to the aptamer.

Sequence listings:

1) AptA Length: 35 { (5>-3°) sequence: AUGGGGA CUAUACC GCG UAAUGC
UGC C UCCCCAU T (SEQ ID NO:20)

1) Apt1 Length: 35 | (5°-3°) sequence: aUgggga CUAUACCGCGUAAUGCUGCC
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procedures, such as those that involve the

adm ni stration of high doses of heparin (e.g., CPB and
wW@TEA)060The Activated Partial Thronbopl astin TPeEUI®E$/013926

(APTT) is a common central Iaboratory test, typically

performed—ustng eter,—for—exanpie
Di agngstica St aggbdgﬁv?é I one ‘,ﬁ (VDA 96/ 23), or

3) ApPot NET &eaeBko WGSPBI’ %@M@ed PMGGKHGEA COUREAE CorGCG UAAUGC
ot herwi se known i s perforned

using fa plasm SHHS&@U(F@C%LEH@E@WQ%l c pat hway

3

D e, oo 5 T Ry A CRERIC YA oCy UAAUGC

iv toru aol in, mcroni ze
silica), and CaZchmUdﬂce@AUmg(sEQ@mmpan be used
for diagnosis of hemstatic dvsfunction_ von

5) Api | ebllamaths 38i 5G40) saareneeis c AUFCEGA (GdAVAGE GC&H UaalgC
b 5
can be used to ?ggaed@éce ﬁégﬁg [ﬁgl ties prior

to surigery. The S per a snmal |

6) Apt 5CI Si [Oen@th: BHe (ﬁlﬁﬁémuaﬂ@b Walllgs Sgh @\EhYJaUGE gbkdoshUgC UgC C
fromtjhe wound site inme it takes for bleeding to

stop ils recor de:IUQIW(FW@&ﬁEde@QEﬁ%ct s is

7 Apg‘lgzslébdjl il rigﬁ )176 |lndréré§1 S ve%ggﬁ% t at |@Ia(sgr@fm NO:1)

“A”: QUOHL Mi@ﬁlh& e“atﬂ al aDetetidl AdéiEne; THE": P’ Gﬂh@mﬁm& Tighe2’-O-methyl
Test % whi ch was first descrj bed g}ﬁl n_1935, . .
Guann@asGr & Fluse-Cytidinge ¢ a 21O @é@d’é’éaglﬁl a2t Fhgre-Prding

A, o as a screening test to
-mekeh\Pgl ua Jﬁesil rteIdZ Ig?ﬁguhe

ntegrity extrinsic coagul ation
pathmay, and is sensitive to coagulation factors |,
I1, V, VI, and X. The test can be perfornmed by addi ng

Exarﬁﬁlé@”@%@iﬁdmﬁéﬁﬁhﬁa + to a patient sanple and
neasuring the tinme for clot formation. A prol onged

Cl-ahd iBghnilibd®of YQAL St varfal @él%scferéfg%e@f(A f‘ 6L RLhPIL OT; Figure 1B)
to, or a deficiency in, one or nore of the coagulatlon

consibtang of <, of, drie 6ebasepus|S©enfmat Mk yconBactPwere slesigned di e Apt-2

be prol onged for ts,on rfari
ba"k%r%‘?‘gp e L SEguepEss Wl ?‘f’i’?‘{ﬁt“’t(g g %’Vﬁ e ecsi/gnocomplementary
antldbﬂe\éﬁﬁoﬁliégoﬁﬁéé oQhem Ehéh At the Shtidedds oY AnifiAl secondary structure,
assessnent of the extrinsic coagul ati on pat hway, and

and fmsthwablréltyyome dptamentorissgne GleairoRes SeBAYYISHUFHFE-

oS e WolY e thib Bolid. ARG isdalibiides were designed

specifie TRRARIE-1 D tHab Bindab tReinfkpartive Ea:?lmpfaﬁfﬁ“ ithe shthe regsier as AptA
can be perforned by addi nga standard anount of

AD (saersonifinge lighingspglovdnt ' s pl asna that has been depl et ed

A6 e HSTERRE IO e 0, SRRt sy v

coagilhB@Nashys dler Sorapamddnechtiatibnsraagiag fam ¢ edfiw kiw nanomolar. The

DIC) and_liver disease
ant1d$>te co)ntrol of Apt 6-11 was evaluated in standard APTT antidote assays over antidote

concentrations ranging from 5 uM and down. For these assays, the concentration of Apt 2,
and Apt 6-11 was set at 250 nM (as opposed to 125 nM for standard AptA and Apt 2
experiments).

Apt 6-8 exhibit loss of anticoagulant activity (Figure 3), however, all exhibit similar
activity levels. Thus stem length is not be the main cause for loss of activity. The 5 base pair

stem 1 constructs (Apt 10 and Apt 7) do appear to be more neutralizable than Apt 2 (Figures
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There are also a nunber of tests that nmay be used in

the diagnosis of a patient's coagul ative status.
wo 2005/10608D t wo cat egori es:
are based on the screening tests outlined above,

éq'gs tg%a}na%or a

3 and émﬁ
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S OMePOT/USIW0T 013926
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qeleef IPNOR 5gAYS over conpound
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6) AptEiLgure

eval uat
anti dot
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AD, see sequence
55_@ For
ndert

8) Apﬂ grAbat

ant i coal

9) ApiSdtlPat

Eaegmm f

bLergil: 49

ML ARG &@VVSEQszgNoezﬂ)
'(75(136 )abgGE%ﬁaWMC%pKSEQSIDd\R@@gal n of

e ere

10) A gb%ﬂ'

utrw

E&’tlgtﬂ' 14

ration of AptA a
AC{ Bk £ELESHME.
NO:5)

Qz_es)#i %ﬁ? aa%h gle@ﬁgzl]%fl on of

11) 2AptO 1
i nprove
AD to bi nd

1 Dythgt h.elssud

5

D

to the ap

the abi | i

UES-30: thdggutigueagsi (BBQCNAibhg site
ty of the antidote oli gonucl eoti de
tamer. Sequence l'istings: 2' CH

12) R g

AD 2' Ome
(')-m:fh\/

B-e‘?%}f‘hlﬁ

1

FEHIEho e E ctD@ter;an' ne;

ne 2' Fl uoro Ur| d| ne "u":

hyl c,yt| d

L _Uridine:

I n\lor

. ted
K2 8 a0 T EeRTEEY ! Kdetine; (Gt ZOIT G

ani‘net gé% gl%Salligl uro-Cytidiné;, "c"
|. T
sl

*-O-methyl

LA~

\II'\

Guanine; “C”: 2°Fluro-Cytidine; “c”: 2°-O-methyl Cytidine; “U”: 2°Fluoro-Uridine; “u”: 2’-
O-methyl Uridine; “T”: inverted 2’H Thymidine.

Example 3: Stem 1 sugar chemistry

The anticoagulant activity of Apt 12-17 was evaluated in standard APTT coagulation

assays over compound concentrations ranging from 1 uM to low nanomolar. The

“neutralizability” of Apt 12-17 was evaluated in standard APTT antidote assays over antidote

concentrations ranging from 5 uM and down. For Apt 12, 14, 15, and 16, the aptamer
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Two "famlies" of stem 1l variants were designed (Apt

6-8 and 9-11; Figure IB) consisting of 4, 5 and 6
whawspeadon2 stens. All constructs were desi gned PET/UR®05/013926

Apt - 2 background. Stem 1 sequences were eval uated for

conc B0k b 223, 0, ST TRRLEI 070 AL o 17, the st
conceﬁﬁmcaiwas"rﬁmmlzsemndary structure, and for the

ability of the aptamer to assu roper. . sec
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standard Apt A and Apt 2 experinents). Apt 6-8 exhibjt

retainl meno@f anthe) wiggenty tat thaspeariafyhe A lgl}hlé b3§e PapERS 2 2’ —0~methy1
o S St G P Ty ST e

ﬁmpg@a@y pair stem 1 constructs (Apt 10 and Apt 7) do
ap ear to be nore neutralizable than

risontal Begpuelratem oh ARMG WO SEAYAT ghgEs that the
antld%tgy lgng%%cﬁ‘r &L edrﬂ%btln?d IAAR& &H&p&?ﬁdl &f 2 4:-CBmBhyl 2BARRo stem as

ote neutralization. Sequence
oppobdd&b iwl@a bothistiands GI-thAdap]iem epntam’ largzly D—@ﬁndﬂyyl régldudsndypt21 was
'G'; 2' OH Guani ne; "
demggedzmjwbm@]pq B of th@ atzt%e @j;o.}?ggﬁ~ m (13}% 2 rirgéthyﬁubstltuted (Figure

1. St p.? og Aél!r'_% ?hy mgt}f:{l su%lxr at %ﬁeidléﬂémﬁe'f fedidng;is ‘Wl tolerated in the

i nve anple 3: Stem 1 sugar
backgioetd of byarkbly ZADimaihgustemt (Fagllrle\ﬁ)t ﬁnbdotﬁpputlaglzgtxom\gg Apt 21 is

eSS B AR, B SOERGIRIH 2P ST BN o poms

Figufgqgorml ar. The "neutralizability" of Apt 12-17 was
eval uated in standard APTT antidote assays over
Sequaundei littihgs:concent r at i ons rangi ng from5 uM and down.

Eor Apt 12 1A4

FC A TR b W T
and 17, tjhe apt amer| QMUELTCGEEGIAVBEUGEEJUaCCHY MV(SEQ ID
NO:32)
2) Aptl3 Length: 35 | (5°-3%) sequence: augggga
CUaUaCCGCGUAAUGCUGCC uccccau T (SEQ ID
NO:33)
3) Aptl4 Length: 35 | (5°-3") sequence: gUgagga
CUaUaCCGCGUAAUGCUGCC UCCUCaC T (SEQ ID
NO:34)
4) Aptl5 Length: 35 | (5°-3%) sequence: gUgaggA
CUaUaCCGCGUAAUGCUGCC UCCUCaC T (SEQ ID
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Conparison of the anticoagulant activity of Apt 12

wth Apt 13 and Aptl7 (Figure 5) denonstrates that the
wo ows/1afo4nct i vity observed for Apt6-11 is due POT/URE05/013926

presence of-2'-Omethyl substitutions at one or nore

critieal raciduec
o T OCUT T COIOTrJaue .

s—rappart-ser—of—the—anttcoagutant
activity|of Aptl4 t]gb/ﬂ%ﬁz i ndi cates that the stretch

£

4—cons V£ gp sy nes wthin @eack: can be aggA
?) Apgjlét ered w tg Bt?ja s?jg%i)fi cant i npact§éqon ant i coagul ant gugase
activity] Conpari spfUelaBeGEEAAUGCHGOE Abecypac 17 (SEQ ID
and 17 a dermnstra.gﬁ hat the presence of
2' -O net hyl sugars % ch position within stem1

6) ApEDTC EPt TOThPR: §3 05 g P-U pair at chmehep of stem 1l gugagga
enhances|actTvity; gdermnstrat es_that the sugar of
the Uinlthis base|phialaQGSICHIAAGGGHOSG opequeae T (SEQ ID

aptamer to retain Jﬁﬁggu@y; and c) suggests that the
sugar of [the A in this base pair can be a 2' -0 nethyl

7) AptHEah W T RQHEhA1 B! ¢ ’U’F%@eﬂ&@@éﬁgg@ﬁha@@duﬁﬂﬁ@?]@m NO:8)

activity) In fact pt 16 retains essent full

8) At ency. | Conglr 35 oh (T3] Heqnenger ZuEaEen; 6 abtaChpt UG FJAAUGC

Feadi Iy i nd t ho abLARaE Wrikial g 1Pgfgeay mre

<A 5 O Rk 221 200 Sndth@ENA dsnifg pese 2 10H Wenideptfy”: 2°-O-methyl
strands of the duplex contain largely 2 ~Qnethyl ...
Guanires i ‘Glie? FlusptCytidines “dle & ghewthyh Gﬁﬁm; tHe %ﬁﬁ@ro-&mr}% w2’
t he stap. of . s [ '-O-nmethyl substituted
O-me(%@?};[{ﬂdgnek)& %%??C{%ﬁ %hr?hlglfiﬁ“g' 2'-0O m);t hyl sugar at
this adenosine residue is well tolerated in the
background of a largely 2'-O-nethyl stem (Figure 6).

E ]ﬁﬁ&i‘g% BabhEth pktea1 of Apt 21 is enhanced as
Xac rrparegutoEAplt?%G (see especially the 2.5:1 and 5:1

ADHRY 1 bYisy bAp G HEERNEQandard APTT coagulati
I P{é}g %Igls? gw %b%ﬁA%%ﬁn?é@ﬁ e‘?iéﬁ-ﬁ(} neﬁf hi}rl1 a;-\deni nec;oagu aon
assaysCover2'cOlpGuahi cvarertgition?' rafigingt fighm CuaiMnto, low' nanomolar. The

e AT v o U o oo i
concsrg}éa%fofg %&t’idﬁt&r iy 11 Alane forBear® lre_%Pée'tiVBw WG gdigg FORYS M fand down.

e anticoagul ant activity of "Apt 18-20 was
The gtaheradonckritratioh s fixad APIZD nd\d dythiese #ssdysassays over

ﬁgﬁp@%&?g}gg gpr%%ggr-ts k,g%{ fig—?p)rzlg %%PF%{/ gﬁtgc?pa%wi%?cgkg%g gotent than Apt
2 (F%ﬁé jzt Porthdmot@ s Rt ARl redtillydpdugratis&y$ uierrespective antidote
t1 dote concentrations éAnt idote 6, 7 and 8 for 18-20

oligamalpetideisvAbty)9 wanevaheptdd ionruicenewart aghivity offheesyitetsrsion. PEG
Apt ?Sna%g,n orractoim%%ri\é\(?nsﬁ ﬁﬁé—%t 51 a].rg %s&i\/l(f.’]@Gtig @SH1E52 Pb/rethylene glycol
mPEG2-NHS ester (MW 40 kDa; Nektar/Shearwater 2Z3X0TO01), appended to the 5’end via
conjugation to a C6 amino linker added to the aptamer during solid phase synthesis). Figure
8 indicates that the length of stem 1 does not affect how 40KDa PEG addition impacts the
activity of AptA and AptA derivatives. The anticoagulant activity of PEG Apt 19 and 16 is
essentially identical to the anticoagulant activity of both pegylated (PEG AptA) and
cholesterol-modified (CH-AptA) versions of the parental AptA sequence. In addition, like
Apt 19, PEG Apt 19 is more readily neutralized by its matched antidote (7 AD) than AptA,
Apt 16 or any of the PEG or cholesterol-modified versions of these compounds. Figure 8
shows approximately 90% reversal of PEG Apt 19 at 2.5:1 AD:Aptamer. Looked at as an
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Each of the aptaners (Apt 18-20)
ant i coagul ant,
wQ 005008 her nor e,

- their

as o
al

respective antidote ol i gonucl eot i des.

s G5t 31

PEG Ap€1942631] GREA
(MW 40 k

ester

Bﬁ;mﬁr Miﬂ%ﬂ{ﬂ)éey@id&)abemb@bm |
Nekt ar / Shear wat er 2Z3XOT01),

is a potent

nore potent than Apt 2 (Figure

three are readily neutr abCmEs2005013926
Apt 19 was

%;ﬁ%gﬁ% treated with

nMPEG2- NHS

r
I

re@gltsblvﬂ 2kt ﬁ’lfe

nparison

G P

Seqw%@@éﬁﬂé@ to the 5 end V|a conjugatlon to a C6 am no

If\€1
1) Apglf t hesi 9)

1 does ng
activity

G o he)

t affect h
of Apt A _an

&W@é@%c& AAUGCUGCC

|nd cat s t%%gﬁo(% ength of stem

DUcOKIBEQHED MAMi8) i on i npacts the

H Aan derivatives The

2) Apat®k i coagu
essenti al
bot h pegy
(CH Apt A)

Taemethadl i v
ly identica
| at ed (PEG
ver si ons

(-3} PEG Apt 19SEHENI® i s guggA
Rt

ONG: B parentaI_AptA sequence. In

re. . mmro rands | \1

addition,.
3)Aphutral iz
Apt 16 or
ver si ons
appro

Like Apt
clepnigih: 38 s

any of the
of these c

ely 90% r ¢
Logked

10 PEG Ant
u oot C— T Catr1

Tﬁi@ﬂbd anti dot e FEAUESC: t han AptA gauggA
G('E@U%\tt%@bt}@@ ticédhc T (SEQ ID

)npoun Igure 8 shows
Pm&t@] of PEG Apt 19 at 2. 5 1

ac anahanl it

Xi
AD:_Apnt i

4) PEGAREIS t h

treated wi

seconds a

rengH: 356 |
th PEG Apf

bove basel iin

o
Ao SUT- O o \/IIU.I[ C I II I_\rl

&/e’}%al basi s, SEWESHTT of pl agnla (8ugagsh
ct%t%c@dcéﬁmemce $cedag ™- 5

Sequence listings: 1) Aptl8

5)PHGAgt 0 2
Uccc T (S

OLdrpth:31) S
FO | DNO. 38

>e’ijeﬂémce. gggA c:waAAuecucb@ -guggA

chc&é i]"(:%“é%g I D

sequence: guggA ClUa
hylPAdémne; >0 SEOIE Qi3 U%ngZ’—O-methyl

AT %9@3&%&’6‘“ T Uccauc T (SEQID NO 40) 4)

Guanﬁw; “C8; l’@hgbi@ytiﬂﬁle( 567 2°Y0-gethye Sye ding; (U2 Blpgro-Uridine; “u”: 2’-

O-meghyl( @ngeea e trercel 2&%‘5}(}5’& 2 e AR MW 40 kDa

(Nekﬂépsgﬁgﬁ&eﬁ%%3ﬁ0@dlﬁd‘im 0§ nﬂ)"hnk')er OWEt hyl Adeni ne;

ani ne; - O net hyl
Example 5: Stem 2 and loop 2 substitutions

Two series of variants evaluating the optimal sugar composition for the residues in
stem 2 and loop 2. The first series in the Apt 16 background. The second series in the Apt 16
background, but substituting the tetraloop found in FIXa aptamer 9.20 (see Rusconi et al
Nature 419, p. 90-94, 2002 and Figure 1) for the hexanucleotide loop found in AptA. Studies
on Apt 4 indicated that 2°-O-methyl purine substitution within loop 2 led to an enhancement
in AptA potency, whereas 2’-O-methyl purine substitution within stem 2 led to a modest loss
of potency, and that simultaneous 2’-O-methyl purine substitution within stem 2 and loop 2
in the context of a 2°-O-methyl purine stem 1 led to a significant loss of AptA potency (Apt
5). Therefore, independently substitute 2’-O-methyl purines in stem 2 (Apt 22, 26) and loop 2
(Apt 23, 27) (Figure 9). Re-evaluated complete 2°-O-methyl substitution of purines within
stem 2 and loop 2 (Apt 24, Apt 28) but leave the G at the base of stem 2 as a 2’hydrox1 (Apt
25, 29) in the event that a 2 hydroxyl is required at this position.
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GQuanine; "C': 2'Fluro-Cytidine; "c": 2'-0O nethyl
Cytidine; "U': 2'Fluoro-Uridine; "u": T - O nethyl
wokioditem®y2 " T": inverted 2'H Thym di ne; "P': nPERUSEES/013926
est er MV 40 kDa (Nektar/ Shearwat er2Z3XOT01); "L": C6
OB EheFRARL B P %590 U 020 g APTT conulaion
assay@ pd\teif&borﬁptgﬁlﬁ coneastidren rémping Heoniesi dvesol vﬁtﬁmoﬂlolar The
. The first ser| s in %ﬁg t 16 back round.
neutrﬁhéa@b% ﬁé@é?l@@ Was @thléla fn §ign gl@o Iusid OEﬁﬁssays over antidote
t f opnd DCéh r
conce?see(gﬂﬁuljgfé%ﬂg ﬁtog? Lﬁ{{lat l&:&g%w aﬂtgrg% C%%%{Eglnvé& fiikd ot 125
nM irFthgse essays, ercept e Ap!)@ﬁhm:Whmhltﬂe aptempr ﬁmmﬂtrﬁttonApﬂsAﬁxed at 250
Studies on Apt 4 indicated that 2'-O nethyl purine
- substitution within loop 2 | ed to an enhancenent in
A r i
s L A Rt B ey Dpirieh wifhin loop 2
leads tdenthagcerpatenmy(dpt 23 OmErhppt pltd b Figse P). diikewise, substitution

2 h
of 2 Bty Bires ol Tend Bafeutortrong g lorynh v (AP 29 Cisure
14). Apt M4 E’.@&l?ﬂl al{t o@ pota_ﬁ’techﬁf Abes5. MARRGRNEEHE h Y’ 2ydroxg1 on the G

substi t uf urines in stem2 (Apt
residugrad ﬂlmbqﬁe @f §'¢-\p1 2 Q:Spt %ﬁ))d%@f’r:n@tdﬁ@i ) enhmeced\agtiviak éﬂcompared to Apt

24, i Wﬁ}lg }éaﬁ c?') sg%isg?xg o\(ﬁ o gsbl xkpgtt&nggg}g%g uf H{Jée ge%gd \é/llg lﬂ&pt}%e problem

withid A@t DPR&Ed 04 asd BYMhe sﬁ@ar&m&hi@)té{l@a@l cap/et2’ Zfbﬂnéﬂ@l Slibstlh@lon of the
event that a 2' hydroxyl is required at th

9.20 tstralopp dor. ﬂlﬁéle&mur:@@ta@% logntpresent Ap%#edﬁteta loss olackiyity (Apt 26-
I
29, e e S Tl BB b REABY P TSl caivalen
toApty&normI ar. The "neutralizability" of Apt 22-29 was
eval uated in standard APTT anti dote assays over
Sequenee ligaRes: concent rati ons rangi ng from5 uMand down.

DAL TT P TTeR T T Er WG 22 Faah e e an el C SCE BRAUGC

assays, apt aner
concentration was fi xETgCa(tUE&&anM(SEQmNﬂ 42)sly

observedlwith -Apt 3 substituti-on—of Onpet hyvl -

2 A8 | nes iLCRER Foop B0 eab et mEnnaHEE# paLBHEGC( M0 UsaUEC
23, conpare Apt 23 tput@]c(tfca&’icer @@ghb*m%

substitutlion of 2'-0 puri ne to stem 2 | eads

3) ApiDt a nodedazhght %S of (ASK) \sedmen(;ékpgu@%gAZ@Uz((EGﬁJrglg UaaUgC

bﬁ? ntohafce of a 3 hyHEoy PoeHoE HdSad BANEat  t he

i
VAR, asH%tﬁnpared %%? é%l%?l& %ﬁ?%g%gn@m%@@ GCg UaaUgC

activity g that a
substitution of a 2'Uglel h&bu@ug‘a(SEQID NiGs 46si due is
YA thi e 4GP Lan b 2 ) BBty B CeaReT PUE ora AUCG UEC
the C Uccucac T (SEQ ID NO:46)
6) Apt27 Length: 33 (5’-3”) sequence: gugaggA CUaUaCC GCA aUCg UGC
C Uccucac T (SEQ ID NO:47)
7) Apt28 Length: 33 (5°-3’) sequence: gugaggA CUalUaCC gCa aUCg UgC C
Uccucac T (SEQ ID NO:48)
8) Apt29 Length: 33 (5’-3") sequence: gugaggA CUaUaCC GCa aUCg UgC

C Uccucac T (SEQ ID NO: 49)

49




9.20 tetral oop for the hexanucl eotide | oop present in
AptA led to a loss of activity (Apt 26- 29). Antidote
woewsnadoszat i on of Apt 23 is reduced as conparRCI/US208§013926

16, but still equivalent to AptA Sequence

l'istings: Exanple 6: Stem 2 sugar chem stry The

anti coagul ant activity of Apt 30-33 was evaluated in

standard APTT coagul ation assays over conpound
Exanﬁ’éﬁééﬁef‘h? SRR ‘ihémj? ﬁ@ from1l uMto | ow nanonol ar. The

"neutralizability" Apt 30 and 33 was, eval uated in
s tThA @atiepagplpmt @aﬂvm@tf ékm§9a%f"sweﬁx%‘fah&$ﬁq igctandard APTT coagulation

assay%.o(W'é n%g SRS cHARY %1 &AoréD}amlgg{gi 1ot fﬁo ZgUNde?ﬁ%laL The

I concen I on ese
“neutﬁﬁiﬂ)iﬁty( sefeA Pt goaad BG)waﬁa\mh&ltédSﬁnstaﬁdartﬂ]e‘XBiH iaxtidote @bsays over

Apt 30 and 33 to A?t 31 and 32 a %pat C& 6
Antidqb PBCETIIAIORE AAP! 2l o APY GRBEIEE B TaA dr g} aptamer
conceﬁHgt?tg&&fgé L1 198) v AETE dsyay QPSS ﬁgt%lje t ween Apt 31

an g posi

suggests that renaini within stem 2
c ongeniten of He-ackiniey by Aps3Qand3hio Aptd] ampB2 Beronstrates that C16

pears. to ssess slight reater t ency, .t han ..
neecs PSR PR ik 0 e SR SRR R B, i
obser@e@yéi&feéii’ F?ﬁl 632P32 Sibebid ok BRI Rin ?%oﬁlﬁﬁhﬁw&ﬁm stem 2 can contain
may exhi bit greater ency than t 33.

- -Regazﬂ elugss In Apdt, 38t 3k lammatse,togmems& slightlyi sreatgr pcﬁampyﬁtb@n Apt 32,

o B ATy T SRR oL R 00 e i
resid®d 9 10-alealy l%a@ﬂ%lhﬁea’f&%b@ﬁ@y Yhahmlbt 3NRegardless, Apt 33 exhibits

antldoteblndltsg site of e apt aner roves anti dote
greatégiaqtivig ShanpADtd anch s faby eAUBVALF! 6P Grigteh APIALABE 33 15 more readily

neutr%lilz{aﬁ?r@%rl? {épt ( f da %ltéggp #19 g d%iftlgﬁr}te@’%%ﬂq&pgl\?éég@?lg %ltlﬂﬂ Uthe antidote-

bindiSxIied oftihié hRtBmel hpreedslantidete amaimgeSt | OSS of
"neutralizabilit al t hough 34 sti %ﬁlres

exiiist GRALHI§ coraiices aréﬁh%wngéoz@n@ﬁ&lwh b, afiok “dnarease in
antxco t 113‘[1\11{3/3{% h%%eﬁ@%? Ahal, &gtts §3)Icn Py §t U chtﬁ’u&?ﬁ#i tRult in a

e consi's n-increase
modesﬁ Riss of d‘lﬁeuttahzabl-h@?’nalthnghsimstﬂl trequies. a Ee;vareaxc&ss of antidote to

i a5 o R gt
cons AR IAR o M ko 9. aor e motn

Sequarce liffgs: GL7, G25. 3) Apt 31 to 32: differences are

1) ApB#, C26.] Length: 35 | (5°-3’) sequence: gugagga CUaUaCC gCG UaaUgC UGC
C Uccucac T (SEQ ID NO: 50)

2) Apt31 Length: 35 (5°-3’) sequence: gugagga CUaUaCC gcg UaaUgC ugc C
Uccucac T (SEQ ID NO: 51)

3) Apt32 Length: 35 (5°-3”) sequence: gugagga CUaUaCC gecg UaaUgC UgC C
Uccucac T (SEQ ID NO: 52)

4) Apt33 Length: 35 (5°-37) sequence: gugagga CUaUaCC gCg UaaUgC UGC
C Uccucac T (SEQ ID NO: 53)

5) Apt34 Length: 35 (5°-3°) sequence: gugagga CUaUaCC gCg UaaUgC uGe C
Uccucac T (SEQ ID NO:54)

Example 7: Individual base modifications

Apt35-39 compared with original AptA (numbering based upon AptA stem 1):
1) Apt 30 to 31: differences are C16, G17, U24, G25, C26.
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The anticoagul ant activity of Apt 35-39 was eval uat ed

in standard APTT coagul ati on assays over conpound
W@ms/emmuzati ons ranging from1 uMto | ow nanonedHUS200$1€13926

"neutralizability" of Apt 35, 38 and 39 was eval uated

2) Ark i B PR ahes T A g ng 1 rom 5. UM and down

3) Apll BEtod: AiMBdrekcRl e W24t0260 vvas fixed at 125 nMin these
assays (Figure 11). Apt 35-39: Antjcoagul ant activi

offhaygnt @%mgnts@fﬁm@ﬁ AR 32\&(9 w %{ﬁalam In sidarioh g shagulation
assay%ﬁcw P& Qﬁdc Q&ﬁeﬁff&ﬁoﬁls' Band | st m W&l@jﬁ k9" ¥ hanomolar. The

ts were c t hose
“neutealiz£bihigd oWIAtpln 38p38 At 39 wad dvzﬂma:bed lnpxbamilanllABﬂ"T/hmhd&ﬁ assys over

o TS 507 FhpPR A <2187 WP 2ri e

conce &Mim Bed A 1Q9HMﬁJth€s%taJs§é§ s QFighed 119 (Figure 12).

n, sugar optim zatlon truncati‘on of Apt 39 has
r e‘qm B5-38: Antwoagulapbammtm@ditArpaw rseipettion to\ﬁept lémésﬁesher stem 2-

optlmngaflgﬂ tgb}?sg}u%%dlgll{%% %@éﬁggﬁ?lf QP giég ghgl%e ts WATe ccﬁglstent with

those GBI HR AR 3420 adBfiod, %p%by bEAHt \39h's %bﬁpﬂﬁﬁle to parental AptA
anti coagul ant tested is with a

and gpealey dhdnyApin2 'gie)/mllﬂatlm@l gt @Qah}edp’ﬁ@]} pﬁee)@eﬂmj, @1d similar to
rerdSeBRACTE) 5 RABEATE V0%, BeSEE A  Bleniqnpi ppe 2 o

result8@tih Vd e¥mpbulF@edipdliZ8d i Slodéaleedseds bf aftiddietdrup APtdmpared to
coagul ati on assays over compound concentrations

Parentaéﬁ@mq@nw\@tﬂﬁl@meﬂd){ ow nanonol ar. The anti coagul ant
Sequ éll of Apt39 was conpared to two fornul ati ons of
q ?‘“ﬁ htal AptA CHApt S(5' chol esterol - modifi ed)

1) Aptssd F’EG \DleAgthb31 40KIps -PhrGedupaed:| @gba C0aAU4GEPEG UaaUgC UGC
studi es, |the nol eculjar_wei ght of the "aptamer" portion

only was |used to call&ub&ea @@Q:H?HNQH@ tion of each

2) APR30 potm: Léhith Bt 35 éﬁ%&%@ 3 dgtﬁggf Eﬂﬂab@“g&@sUaaUgC uge C

al uat ed St andar assays ov
anti dot e jconcent r at i|ansad AESEQDD Narty)ng from 5 uM and

down. The aptaner cancentr

| ation-was fixed at 125 nMin
3) Apthese assdpsgthThb in (3-8 scqusnse sugen aRpUaktiaf¢ agheC UgC C

PEG Apt39 is essentl CHApt A and
PEG Apt A|(Fi gure 13). 4(%‘; ?ﬂ%@mﬂ?&ﬁw s _study

4) ApEsgIpar es | ihkagthn3 vi v (am’l) copgtaRuggnCUaliaCdoi@s UaalUgC UGC C
neutralization act|\1 y of
Uccac T (SEQ ID NO:58)

5) Apt39 Length: 31 (5°-3%) sequence: gugga CUaUaCC gCg UaaUgC uGce C
Uccac T (SEQ ID NO:59)

Example 8: Conjugation of aptamer to delivery vehicle

The anticoagulant tested is Apt39 with a 40 KDa polyethylene glycol (PEG)
conjugated to the 5’end of the aptamer sequence via a 6-carbon NH, linker (PEG-Apt39).
The antidote is Apt7AD.

The anticoagulant activity of PEG-Apt39 was evaluated in standard APTT
coagulation assays over compound concentrations ranging from 1 uM to low nanomolar. The

anticoagulant activity of Apt39 was compared to two formulations of the parental AptA, CH-
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PEG Apt 39 in swine to previous data obtained with

CH Apt A with respect to: a) Potency and durability of
wa@piosae@gul ant activity and the b) Neutral i zat PORUS$005/013926

anticoagul ant activity. The three experinmental groups

oS R B L B\ YRSt B e i

the mORHI162k EERE d{QRs “Asn€)’ pOitidnedtily was t1$ddaaguﬂcﬁlatdme cdmgtranon of
neutralization and re-anti coa ul ati on. erine

each peopeunsl Thegirentalizebirk of| E 2‘\1539 Vgﬂss ‘)at%de i b siandhtd. APTT
ant1dote ggsogsln earsshggt%dcoﬁgenttxlapacegﬁ{ﬁﬁﬂtﬁ% fx%[ﬁg% gjtomaﬁ_tlﬂ' afd down. The

I'nes wer e
aptamef t@{ceMrationneasieedus e@B hif imdhdst @ssaps.ood pressure and

arterial blood | |
Sherinoues acersub 3P04EY 66 RECURHG%HE SpERFNy quivalent to CH-
AptAng@% k/j ggémleflg%m glet was nonitored with a

nasophar erature probe. The dose of
t39 was 0.5 ng/ kg (dose of aptamer based upon
L ”’W%?%far wei ght of nucleic acid corrponent onl y;

e g h S h Aoty o B gl BB blivity of
PEG—Ag%n%@w&OtB%@\ﬁo&é\fa@ﬂobt&ﬁBd rh &TT At AWRitIORpeet to: a) Potency and

cleic acid conponent only). In experinents in which
durabﬂpybf/ammulmactastyaandame.b)dﬂ@ltraﬂlﬁ@n@o@%arémwéam actmty The

three %%ﬁrqr%tgg tgAOL}pﬁ na)n ? c Pim%{) gsc ?&p @5& oag'g ec} S?ﬁ&ﬁfc tgﬁ‘ﬂggo%gulatlon b)
SysteHRS Qniesaghlatien kid @lg S}@lh@lﬁzﬁloﬁﬁ bh¢ @) BYsadniorantiboagulation, drug
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G Apt39 and CH AptA are equivalent in vitro in

W1th ﬁ?&bAptA uwhich pipad el was used, the antidote dose was 5 mg/kg.

a) Systemic anticoagulation. A pre-injection blood sample was taken prior to injection

of PEG-Apt39, the drug was then injected (time of injection is t=0), and blood samples
removed at 5, 15, 25, 60, 90, 120 and 150 minutes post injection. Activated clotting times
(ACT’s) were performed on-site immediately after blood draw on the whole blood in
duplicate using the Hemochron 801 junior and glass-activated flip-top tubes per the
manufacturers directions. Blood samples were then transferred to citrated vacutainer tubes
and stored on ice. Platelet poor plasma was prepared, and APTT and PT assays performed per

the standard protocol. (Figure 14A)
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b) System c anticoagul ati on and drug neutralization. A
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achjegg(éj 5&% a 7M1 1894l §dQ rbglanﬁh&g.% %8?%)%%. %tmgfeﬁé REG1 AD).

mnutes post drug 1nje 1=45 m nu
This mgﬁvo dfatigisi dtinsietehOWith30 virko exeesinfenitd ovporjedahemanplisma in which
adm nistration), PEG., Apt39 was.re-admnjstered.(0.5 .
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AptAS Opg ( _ pos rug injection.
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Lood i , ,
inj ec‘gm(l) &ooh ganqlpjfel v!/acsatgkeenup%orr] % }n?eectigg %?%E@Rpf%g,lthe drug was then injected

(0.5 mg/kg; time of injection is t=0), and blood samples removed at 5 and 15 minutes post
drug injection. At t=15 minutes post drug injection, Apt7 AD was administered (3 mg/kg),
and additional blood samples removed at 25, and 40 minutes post drug injection. At t=45
minutes post drug injection (30 minutes following antidote administration), PEG- Apt39 was
re-administered (0.5 mg/kg) and additional blood samples removed at 50, 60, 90, 120, and
150 minutes post drug injection. Activated clotting times (ACT’s) were performed on-site
immediately after blood draw on the whole blood in duplicate using the Hemochron 801

junior and glass-activated flip-top tubes per the manufacturers directions. Blood samples
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junior and glass-activated flip-top tubes per the
manuf acturers directions. Bl ood sanpl eswere then
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The in vitro anticoagulant activity of aptamer Apt39 (SEQ ID NO:88) in plasma from
cynomolgus monkeys is reflected by concentration-dependent prolongation of time-to-clot in
the APTT assay. Plasma FIX assays were performed to aid in interpretation of the Apt39
APTT dose-response curve in monkey plasma. As shown in Table A, the APTT in monkey
plasma is sensitive to the FIX level. However, the magnitude of the response to reduction in

the FIX level is modest. A 75% reduction in the FIX level results in a 1.4-fold increase in the
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urne
subdivided into two groups at Day 13, with two animals receiving a low dose (Group 1a, 5

mg/kg) and two animals receiving a high dose (Group 1b, 30 mg/kg).

As shown in Figure 16, administration of Apt39 at doses ranging from 5 to 30 mg/kg
resulted in a profound level of anticoagulation in the monkeys. The mean APTT at each dose
level exceeded 60 seconds from 0.25 to 24 hours following aptamer administration, which is

equivalent to <0.1% normal plasma FIX levels in the monkey. There is a dose-dependent
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the assay is <0.04 ug/mL.

Tn the Group 2 animals treated with the antidote only, mean APTT and ACT were not
affected by antidote administration at either dose level tested (30 and 60 mg/kg).
Toxicokinetic data were collected at several time points over the first 24 hours after
administration. As shown in Table C, low, but measurable levels of the antidote were present
in plasma from animals receiving antidote at 0.25 hours after injection of 30 mg/kg on Day 4
or 60 mg/kg on Day 13. The post-dosing level of the antidote was very low by comparison to

the concentration of the aptamer (in Group 1) following IV injection.
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clai m erein the sequence conprises SEQ ID NO 19.
Apt7 SDaiapidBy anbhenipletbBireuasliad dic aitabagulavt effects of Apt39 in the
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irection. Caim7. The nucleic acid of claim 3
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plasma concentrations were measured. Within 15 minutes of antidote administration, the
mean concentration of free aptamer decreased 5,000-10,000 fold, to levels below the Lower
Limit of Quantitation (LLOQ) of the assay employed. Concomitant with the decrease in free
aptamer levels, the mean plasma concentration of complexed aptamer increased from below
the LLOQ of the assay to ~125 to 220 ug/mL at the 15/30 and 30/60 mg/kg dose levels
respectively, indicating the rapid decrease in free Apt39 concentrations was due to binding of
Apt7AD. The concentration of free aptamer remained below the LLOQ of the assay as long
as 3 hours after antidote administration, consistent with the APTT results. At 21 hours after

antidote administration, very low levels of Apt39 were detectable in several animals (mean of

only 0.17 pg/mL or lower).
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Caim9. An isolated nucleic acid conprising a nucleic

aci d sequence selected fromany of SEQ ID NO 2 through
WEEQsSHBOMNO: 8. Cl ai m 10. The nucl eic acid of clBETESH08013926

9 wherein the nucleic acid conprises one or nore

2'-O-nethyl nodified nucleotides. Claim1l. The
‘WA-@—GMM@HHW%—
co Wl?ﬁbl%ﬂ}‘a. @ftﬁlpd? FmraﬁleCOlflbleQéd)Aﬂiﬁﬂq Pkamdmds @gM)

l cr clbl 9] UT' bl Jgﬂéseie\cﬂl I CI I]_[ IIE :

f Ilth
nGI;:‘ —coHpPF5es—Ro—2
O aARPD3. nd SodnEkE AnnﬁﬁfAﬁWAD:.méO ke Apt +Am7AD
| eB&@C“Sﬁe duani Beeei n t he Cospderddstiem c8rasr i si hg Gomplexed
hydhewy) sdgar A@39.0H) | O Aptdv14. |The Ant89ei c|aci dptdd
BleAddis 1 corfpri ¢ ;g4 at eastNgne ur—dﬁ)oseﬂ:rm@llfl ed WNID

T ooro U28§.2-ik'6 TEt WARS UL T ou.qtdj
$8at has o [221§6F31 g i $ 004 o 3 i&ﬁé hucl éﬁcd_“
386d of cldim K@pP49 wheddfhthe nucl 61 @04cj d|i 818.2+27.2
godi fied wijth wapes-so ulQBHﬂfJD(DSrmrs. GtaDin 17) Tee8 +28.9

gctelc aciid 6’}14& ?ﬁﬂm wiaer gkn tihe polganer s 223+ 12
poI yethyl erje glyco Claim 18 A ghar rm;:l&utl carl

\.)I L‘l—ul uull | t ol LI} ILTI | CL,L LA IIU'UIIL Ul [}

nhémg}aéataﬂr[ooﬂl iy .lr%l.u%d GRFRIA0BS aci d sequence
&8} gowels at <dh @ e)f@r%upg/mbnmlgde?dﬂg cefculgigndf SEQ I D
NEL7AD wéminisiereSBEQ=3MrNEuBediately afteni3ilmdidadrdrew: KNR) Not
p&tamiimedut i cal |y acceptable carrier. Caim19. A

phar naceuti cal conposition conprising an effective
anmount of a nucleic acid with a nucleic acid sequence
selected fromthe group consisting of any of SEQ ID

e BT L e abpring BaRfErhE o thriiob pbifig and preferrea

embddPRBAS | hhdP Ntefinigledl M {8 sl‘ilfuld-%é’mt@{cﬁtsﬁoddh ah&ORRAY tvafitions and
Is suitable for system c adm njistration. Caim?2l. The

modifigatas imaydre madecwhilenergingng wihigribe spipt %SC@B?@B@FW‘&HUOD-
is suitable for intravenous adm nistration. Caim22.
The conposition of claim 18 or 19 wherein the
conposition is suitable for oral

58



adm ni stration. C aim23. The conposition of claim 18
or 19 wherein the conposition is suitable for
w@a0ene@unl adm ni stration. Caim24. Use of aPCT/US2005/013926
effective anbunt of a first nucleic acid |igand
conprising a nucleic acid sequence selected fromthe
VVed%ﬁ&uD consi sting of any of SEQ DD NGO 10 through SEQ ID
1’59 in the manufacture of a nedicanment for
i nhi biting coagulation in a host in need thereof.

Clainfd .2l M 23 isblafeducRit &id 86thpNEn@ ARMBleicOfci@sdquesde selected from the
nucl eic acid ligand conprising a nucleic acid sequence

growp eenststing od ;nm srugnasome SHS) 182 Nyl Gthrengh S53Q SxdIQ:69.
. NO 10 . SEQ | i ive.
cuintf. 12, e HEPETE AR PSR R iR on.

ClainSEquengies@tlelct Rl éf Qifid heherehiihe seighsd ¢ongprives SBY WF NO:59.
SEQ ID NO 1 through SEQ I D NO 8 in .the manufacture of

Claimgd-rredi dheentcleisr agiddell &laimg | ceupiigng oh thieeadiespsioppl structure

) f ' . ' y . )

R 2 g TP TR0 B Bl 8% epocites i
a 5 BiQYirdk%ionCl ai m 27. The use of claim 24 or 25 wherein

. the first nucleic acjid sequence conprises SEQ I.D )
Clain\py, 59, The iUl acifhel glaim ot WherhnaoBIshfisb opmpHEes three guanine

res@g@nd nucl eic acid sequence conprises SEQ ID NO 3.
alm 29. The use of claim?24 or 25 wherein the host
Claini & unddihgonudeia achikofpdaiti 8 whgieime aCfisst o@D .coffipeisessen or nine

of cl.aim 24 oy, 25 wherein the host is undergoing a
n%c&qogﬁdg%ﬁnq%.{CQ \fﬁ’fﬁcp%. Claim31. The use of claim 24
ClainP?. 25 WheHBbRid R8I HOShind 3 wiidfdu® tHeNthcldoRtR QirtiRt cohpkseh suicide

suffering froma cardi ovascul ar di sease or
pasiticsrthafritecomes hgle sir@gled Then bedingfofenantidatd. or 25
i

erein the host is sufferi fromor.at risk of..

Craint{7 or Ay REREE Beife S PeL BRLISA Rl efid Shpiigine @ seauence
sl f8drh Rfly 6f SBQUDENOVIOCEFlicR SBQIRNG:5@n (heart
_attack), cerebrovascul ar accidents (stroke), ischem a,

Clainsgi oplAusisglatedamdeiccasidbermprisng e nyclpigpaidsscgnance sylected from any

o AR SNG4 3 "2t et under goi ng.

Clainf BM1al  dihelritSiesc adid SF @bfis Ang Ndvherein the nucleic acid comprises one or
more 2’-O-methyl modified nucleotides.

Claim 11. The nucleic acid of claims 1 or 9 wherein the nucleic acid comprises one or
more 2’-fluoro modifications.

Claim 12. The nucleic acid of claims 1 or 9 wherein the nucleic acid comprises no 2’-
fluoro modifications.

Claim 13. The nucleic acid of claims 3 comprising at least one guanine in the second
stem comprising a hydroxyl sugar (2°-OH).

Claim 14. The nucleic acid of claim 1 comprising at least one uridine modified with 2°-
fluoro or 2’-O-methyl.

Claim 15. The nucleic acid of claim 4 comprising at least one cytidine in stem 2 that has
a 2’-fluoro modified.

Claim 16. The nucleic acid of claim 1 or 9 wherein the nucleic acid is modified with

water-soluble polymers.
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pul nonary enbolism deep vein thronbosis, arterial
thronbosi s, and di ssem nated i ntravascul ar

weomgnb@si on. Cl aim 33. Use of an effective anmeCmuswhs/en3926
nucleic acid Iigand conprising a nucleic acid sequence

. ect t LSt
Claim®. 76" Fe pOR1c it MR, BOMRorSin BpOmELY Riyeliert Hyool
Claimnedi c aze pharhiraceysicel eorhpositicro egup@ding an i efifbotied amount of a nucleic
inf.l anmati on, conpri,sing., Claim34. T use of claim33
acifh Bead P ORHREISE S AT B SFRHTEER S F LTl r9u Comeisting of any
of2SBOCIRNGY: 10 thbh BEQ L NGSY e 86nbmaidd RGud l213%11(%.rmaceutically

consi sting of atherosclerosis, acute coronary s rone
act@B)le cayiecar di al i nfarction, reperfusion injury, and

. st angi opl asty restenosis. Claim.35. T se of claim .
Claisef}} PSR BRIod] HOPE Yy GUPPIAPE ABECBY Ao & ¢ nuclei

ac%f;gv;i’thoc{ nidW¥ic abidSeQuddee Nelebted oy el 66 LbhdBng dfounly¥F SEQ ID

NO:2 th.rough SEQ ID NO:8, in combination with a pharmaceutically acceptable carrier.

Claim 20. The composition of claim 18 or 19 wherein the composition is suitable for
systemic administration.
Claim 21. The composition of claim 18 or 19 wherein the composition is suitable for

intravenous administration.

Claim 22. The composition of claim 18 or 19 wherein the composition is suitable for oral
administration.
Claim 23. The composition of claim 18 or 19 wherein the composition is suitable for

parenteral administration.

Claim 24. Use of an effective amount of a first nucleic acid ligand comprising a nucleic
acid sequence selected from the group consisting of any of SEQ ID NO:10 through SEQ
ID NO:59 in the manufacture of a medicament for inhibiting coagulation in a host in need
thereof.

Claim 25. Use of an effective amount of a first nucleic acid ligand comprising a nucleic
acid sequence selected from the group consisting of any of SEQ ID NO:10 through SEQ
ID NO:590 and an effective amount of a second nucleic acid ligand comprising a nucleic
acid sequence selected from the group consisting of any of SEQ ID NO:1 through SEQ
ID NO:8 in the manufacture of a medicament for modulating coagulation in a host in
need thereof.

Claim 26. The use of claim 24 or 25 wherein the first nucleic acid sequence comprises
SEQ ID NO:19.

Claim 27. The use of claim 24 or 25 wherein the first nucleic acid sequence comprises
SEQ ID NO:59.

Claim 28. The use of claim 25 wherein the second nucleic acid sequence comprises SEQ
ID NO:3.

Claim 29. The use of claim 24 or 25 wherein the host is undergoing a therapeutic regime.
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Claim 30. The use of claim 24 or 25 wherein the host is undergoing a surgical
intervention.
Claim 31. The use of claim 24 or 25 wherein the host is suffering from or at risk of

suffering from a cardiovascular disease or intervention.

Claim 32. The use of claim 24 or 25 wherein the host is suffering from or at risk of
suffering from a disorder selected from the group comsisting of acute myocardial
infarction (heart attack), cerebrovascular accidents (stroke), ischemia, angioplasty, CABG
(coronary artery bypass grafts), cardiopulmonary bypass, thrombosis in the circuit of
cardiac bypass apparatus and in patients undergoing renal dialysis, unstable angina,
pulmonary embolism, deep vein thrombosis, arterial thrombosis, and disseminated
intravascular coagulation.

Claim 33. Use of an effective amount of a nucleic acid ligand comprising a nucleic acid
sequence selected from the group consisting of any of SEQ ID NO:10 through SEQ ID
NO:59, in the manufacture of a medicament for preventing coagulation-induced
inflammation comprising,.

Claim 34. The use of claim 33 wherein the coagulation-induced inflammation is
associated with a disorder selected from the group consisting of atherosclerosis, acute
coronary syndrome (ACS), myocardial infarction, reperfusion injury, and post-
angioplasty restenosis.

Claim 35. The use of claim 33 further comprising an effective amount of a nucleic acid

of any of SEQ ID NO:1 through SEQ ID NO:8 to the host.
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