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WO 2007/ 140000 PCT/ US2007/ 012625 ADM NI STRATI ON OF

THE REG ANTI COAGULATI ON SYSTEM CROSS- REFERENCE TO
woRkdoATEID0APPLI CATI ONS This application clai ms pei/gsionyo1262s

to U.S. Provisional Application No. 60/808,987, filed

May 26, 2006, U.S. Provisional Application No.

60/ 847,809, filed Septenber 27, 2006 and 5 U. S

Provi sional Application No. 60/865, 352, filed Novenber

10, 2006, all entitled "Adm nistration of the REGL

Anti coagul ati on System " the disclosures of which are

| NADMINESTRATIONOF THEREG! ANTICOAGUEATIONSYRIEM

I NVENTI ON An i rrproved nmet hod of admi nistration of an

apt aner andcantl ot e ste &%'? requlate 10 bl ood

coagul at i on“RfS¥ 5 QEEP SCORANE; ght

adj usted or body mass index-adjusted dosing of the

C Thiscapplitationfcliihs pricsity o UBA@GREIING! ApplidatiofidNce 60/808,987, filed

vy 25 SR o K 5% Gkt ! ASRBE! 5, 2000 s

U.S. Bisesicral AppRedtal Noan60/86s3s2 alfiléd MNyenmiReON® R0DES, all entitled
foundati on of nedical treatnent for ﬁé@ti ents

“Admigjsgratian 9f iy BEE h Aaticregulatinnaiysiey siiR dissifsares of ayhigsare incorporated

hereinif $héiPtMtirg0i na, and nyocardial infarction and for
t hose undergoi ng coronary revascul ari zati on procedures

(Harrington et al. 2004; Popma et al., 2004).
Currently avail abl eFHHD QEBERE INYENTIONG| Lde

unfractionated heparin (UFH), the | ow nol ecul ar

Wangfiprévidaitthed O Mil¥inistedlidnt JfanCiptfhér dnhrzﬁ»il’ibbﬁ system to regulate
i nhi bltors (DTlI) 20 such as recomnbi nant hirudin,

blood gpaeylatiqndn a hoshis pspyided based onFrragisadiusied 95 boduminss indek-adjusted

dosing 6f the @Bip6R&GHILILAME systémand for continued
antithronbotic drug devel opnent is to establish a

bal ance between effi cacBy whi ch neans reduci ng the
ri sk of ischenmc eventsPASKEROMN® y  which neans
m nimzing the risk of bI eeding (Harrington et al.

Acute?@%An%uMﬁdme avai | abl e agents carries an ’
I ncreased risk of bleeding relative to placebo. 25 The
erse, event_associ at ed th.a tlcoa | ant
v, R bt SR o BRemBste 3 it PRRPIICRA Y i Riemic heart

diseaspE firfjectable zditféabgdlm{ty Hane vieaind t(hEbﬂﬁﬁ&ihdht ofilmedidf) Odéatment for
Levi ne et 2004). GCenerally, cardiovascul ar

patienty Prﬁﬁfanassmﬂhw% ERIINAEY) IYPALPIRGS: SychiRs Wistably,angins. @pd agyocardial
mfarcflbﬁ kn®for thbRadidets dﬁ%&r@nﬂ&%v&s@ﬂlaﬁ@ﬁi&ﬁpﬁ:@&lu&@sc@ﬁ%ﬁgmn et al,,
el

onpl i cations of er the acute coronar syndr ones

2004; é’.opma g 3k ot} Caprsndy pyailapla anicopglants inchede yndastiepated heparin
(UFHf SR ARiRuldr Weight hifrt O M8 Obh dRd /cﬁ#@@t%%/nﬁﬁg ﬁ&éonors (DTI)

uggest ed that bleeding events, "particularly t
such asmpommm birydio bivalimmin.uasidoargaaban. aThsugpﬁem palrathgm both for

antico%gﬂﬁﬁltusg Anll ?ﬁ: %&ﬁ@%&s {l]l?oﬁl%%{lc af‘ugt &eq'@fo%{gnt gfto establish a balance

tirents usi on
between efficacy, wluch means reducing the risk of ischemic events, and safety, which means

minimizing the risk of bleeding (Harrington et al., 2004). Each of the available agents carries
an increased risk of bleeding relative to placebo.

The major adverse event associated with anticoagulant and antithrombotic drugs is
bleeding, which can cause permanent disability and death (Ebbesen et al., 2001; Levine et al.,
2004). Generally, cardiovascular clinicians have been willing to trade off an increased risk of
bleeding when a drug can reduce the ischemic complications of either the acute coronary

syndromes or of coronary revascularization procedures. However, recent data have
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rates in patients undergoing elective coronary artery
bypass graft (CABG surgery range from 30-60% and
wo p@ngigesd on in these patients i s associ ated w¢hUS2007/012625

i ncreased short, mediumand 5 long-termnortality

(Bracey et al., 1999; Engoren et al., 2002; Hebert et

al., 1999). Bleeding is also the nost frequent and

costly conplication associated with percutaneous

coronary interventions (PCl), with transfusions being
suggedd&d it NBlGeding v phrtiealarl9nthos@thaArelitics &IG6Y Aansfusidh, have a

of $8000-$12, 000 (Mscucci, .2002). In additio trée i
SlgmﬁF?‘Ed{P@ﬁ%‘;P‘bF‘es‘?“é‘fﬂ’P? foqswé&ﬁaﬁgem o PRYERtS Hith ACS Transfusion
rates IHBQ@&&OMH]H di /@EIEE!"'% Eqtbn £ BVpss SanWeIABGY aitgéryGange from

from5%to excludin atlents who under
30-60°GART) tramsﬁlﬁlom @e@??ﬂgp rsm%meﬁeérmﬂh d@ﬁémérﬁ%pgﬁ medium and

S r e
on B3RS AR 1 109, 6801 o B Aecpi By 007" mecin
1s alsoTttwr siost &requkad pmtiecqslie coomnplicatien admwlt@cb wath pafcutapeeds coronary

mtervefntlons Q;&ﬁb tttn %%8%181&1 Fémg é@%&n&eﬁlﬂp 3 r%’voe %g fl? %xf E)é:remental

cost of58000-512, m(Mes@cbu, 20e2). phsaddu&iny tlhyfréquamny aﬂf isigmifidaneibleeding

. .dru A5 an inf a a shogt h e .

In patights ﬂ‘@% EnE AP BRCOF &ESS}? g “ﬁg T E‘ @\}%RQI&: (excluding

patien@wigtmdepgd/ CABG R i bleéding m@u@:ﬁsf@slaeﬁmaﬁexﬁﬁﬁﬂy ,asswxated with a
antidote, that can neutral.i ZZMQhe activity. of

th
signifigan gincrsgse HBsyhoriaiers etopatitye Rosquceh eh ke 2003; Rap et al., 2004).

Therefd88 [despiiicSBe t8ntidltd dedeRpnRRE bEARNGY hafithrotiBdtdd, BBignificant clinical
del’i ver abl e by intravenous or subcutaneous i nj ecti on,

need eP‘!fﬁPe@FéQféITt@PP&Wt\Péeméay ly 20 dosed so as not to
prg;ghrrgv a?%'f%m% Eﬁﬁ?té'@a&r a@ﬂfév alPbY ferathia dtlon of a drug as

Icta reve rent roac sto Addr ess
an infusiigle lagcxttl\@mh aEhpit hatfiide Gnﬂyteanmadgn of infusipniabltike means to reverse,
. 1 G , . .
o a3 E B Bl T O o SEREE ol 1 can PURNEE he sy o
the dngpnpl ex phar nacoki netl cs that rrake t he predl ctability

Che oot Pansly w460 BERGE B GstS. (iokiem, Hbicosgulant

woulditfe d‘ehl&laﬁaﬁfégb)nﬁ}tra&&ﬁbﬂshﬁ‘rs&bélftﬁle%&é irjetdion] dﬁmém‘aaﬂy 8ffective, easily
associ at ed vvlth its use (Carr and Silverman

dosed §p pg’ch tgtreqﬂlre mt) mMOp{QrH)g z}pd lﬂ’é?)“éjﬂ?tﬁl}’(?&ﬁ pr;chatakfé( reversible.
t hronbocytopenia (H T) and thronbocytopenia with

Currenlf AQBr0sdHes ¢6IAHDreds\Whe PaBbleln  2005; Warkentin and

G el nacher 2004) Despi te these limtations, heparin

r i ns ( sed anti ul ant . for 30
GER 05, b8 cortyapn R PRerblF | Py RardRas Roh dpproved for use.
Howevdr;i‘WEBhdkl stgni fidisimigRioas aFirst) hé;erindQﬁgidhﬁﬂé)Spharﬁidedikmetlcs that

make {je PHSAG IS A 1 61 LD (CIABEeb AL - RO or S g hsthe dose

predicRdility Gf #d1@htiddte Uf)ﬂo%mlﬂ% €is é‘ﬂaﬁeﬁ%ﬂ% Hardd' e 00 Sefidedside effects
| ess frequently 2 WD 2007/ 14000 CT/ US2007/ 012625

associgfied pvithyits peofarT and Silvepman,d 9RHWelihy ot @by 200 e Firplly, heparin can
inducthrdthBétyRshenfd G1IT) Shd HhMmyRtyloBenih WiRe thr&ABBES ¢HETTY (Warkentin,

avail abl’e DTl's, |épirudin and argatroban, are

2005; %&?ﬁtlwdl(?feamh@véﬂo‘ﬂor use in

Despite these limitations, heparin remains the most commonly used anticoagulant for

hospitalized patients primarily because it is “reversible.” Newer-generation anticoagulants,
such as the LMWHSs have improved upon the predictability of UFH dosing and do not require
lab-based monitoring as part of their routine use. HIT and HITT are observed less frequently
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patients who have devel oped or have a history of HT.

Bivalirudin is approved for use as an anti coagul ant
waolworngoRCl and t herefore provides an attractiPEr/us2007/012625

alternative to UFH in patients 5 who have HT.

However, there are no direct and clear antidotes to

reverse the anticoagulant effects of the LMAHs, nor

of the DTls, which presents a particular risk to their

use in patients undergoing surgical or percutaneous

with tEOLMWHY, fetmrCiol GFHZBit they BARS RSt RSInAEa S rRk. Tdo of the three
2002 BI eedl n_g{il n patl ents treated with LMAH s or

commerpfally qvailgple Iy, Ipirudin #idsu@atokan, BreoRecifically @prroved for use in
patlenisr\‘?llldjﬂé\%gdéi'leﬁatpEﬂ '?59 hﬁ@&ﬁ ﬁfs?ory%@ Hitroashv&BRak ﬁtabﬁfbv@@ or use as an

he cel | - based coagul ation (Figure 1
antwom%m%wm#&k%%@wmwﬁa& B Attrastive) gltemative, H in patients

: qgo% 180 \dn¥ifoteS ' feVBR ticoagul
who WV, O S 0 R By BB LB e iongaton
effectsA\of thal iLM]WEHs trior frthe dPTIsg h\ehuph pmsaq_slaapampelatmsmto their use in
patlen% Léafgomaﬁ Lhr ie %rl ;gcl;r% gxbeo%:é gﬁm‘nﬁﬂz Eevlgi u oalﬁlaz%tlflgn procedures (Jones et
al., ZOOD)agBIeamhgﬁln baikaﬁs ftated with LMYSHSE of RTI 8 s ihamdged ®y administering
bl cel !s sucEIId CtJV ted nonocyt es, nmacrophages, and
ood g HeltC A mes pgmg e&ia'am ation factor Vlla, which
forms a conplex with tissue factor, catalyzes the

BloodaCédpuditicrnawd FIXoagul ati on factors | X (FIX) and X

(FX), which in turn generates a snmall armunt of

(lilfl r<‘:rblll ) &fdrl’(l')lamd%}oq (I:']orao thQn d‘lgﬁlre ?}]g E: eﬁa &nation to

)

SO referre
date ofihow iphysibloight arnigilatige be«nﬁk edvﬂva (I-Ibffrnamet ab,t 1|99|5 Kjuilsceet al.,, 1998;
M actlYa coagul ation factors V, WVIII, and Xl and

onrof &t 3 ates platelets, which supplies a surface

uneébruhigcta) fHig inhwlel, MleOsroacigufit re/ADhi GUarsORLC tree ldistinct steps,
vivo, the snall am)unts of thronbin _generated during

initiatiope ampHSFAIITL AR GHORFRATEN a BIUAONRF FRREuiaion; WkeoRIASS on tissue

factorfb'ebﬁl'lg‘ Q@as duehf h@rdcﬂvat@&‘ ernBﬁoéﬁ& Ph8SePpREzes and endothehal cells.
endogenous thrombin inhibitors t er med serpins, such

Coagulation faefen ibian which fopms a semplsy with fiFsve factar qatalypas the activation of
coaguﬁlﬁt)ﬁl ¢ Rors Iﬂ( (F-&fax{d R?i-‘xz Nafiieh 9 nlrh eﬁ’Jer%? Qgﬂllaﬁ 'lhxount of thrombin

t1on, gation, occurs exclusive
from Bnqtlframblmf ha@hq ampbﬁcepioat phage {alsoureferrgd go capatgalpnmmg phase), the

smait B0 L8P BAP LR R] . e iRl YEREL Bl Shiel oghiipan, froors v.

VIII, and Xl tsd alsquactivates platedets,owhicH btlpphem/m sirfauet upat edhich further

EX, Subsequent|y, Xaf co th jts .
procoRgS N SPRBORD ARV or " ROL: BT EAAT YR LS B P g Py during the
amphﬁdfambhmhﬁn fire nd*lisofﬁdlaads cbavert BBrindgensto” fitsrin, tdue aoithdpresence of
ener ti d fibrin eposltlon The, ndres t is )
endog Hﬁnlbxfora termed serpins, sych as apf- 1R 4@030’2-macroglobulm

and hE&%LL%Z&QZJ 8129 ﬁn@ﬁl@«ﬁe HfQhe Eﬂsc%agiﬂdﬁl reatiofe pPdpAgation, occurs

two roles in coagulation. Int inrtiati on phase,
excluqrve)oa op |t surfaceiofgstivaied Platslets Pugmgarapagayongrificant amounts of

Wﬂ&ﬁte‘&fb); fae ‘F’)’Qh Q:afﬁ'lﬁea%kh\\/zﬁfdno&fﬁk Fﬁ)éaofonﬁgg @ lex with its

subSequent “prot hrombi n activation. However IS To
requisge c§faxwr|l§’lﬂa pvéggltaqga(m[es &X. ySubsequently, FXa forms a complex with its

requisite cofactor FVa. The FXa-FVa complex activates prothrombin, which leads to a
“burst” of thrombin generation and fibrin deposition. The end result is the formation of a

stable clot.
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redundant with the tissue factor FVIla-catal yzed
conversion of FX to FXa. The nore critical 5 role of
woboéa1amonur s i n the propagati on phase, in whi chct/82007/012625

FVI11a/Fl Xa enzyne conpl ex serves as the sole

catal yst of FXa generation on the activated pl atel et

surface. Therefore, a reduction in FlXa activity,

either due to genetic deficiency in FIX (i.e.

henmophilia B) or pharnacol ogic inhibition of FIX | Xa,

IF Ba@&p@ﬁhﬁtﬂgt momavBszpmy&ka?oefgﬁcﬁx&@guﬁﬁagu Eﬂttheoﬁntlatlon phase,

irst, inhibition or 10ss o a act shq
FIXa plays 3nanRerigghialein wqqﬁﬁns.sawww%%mé?%ﬂa aqfgyation of FX to

FXa aﬁ@%&@quédﬁ?r dn%ln%tll/&tﬁﬁx Ofiowkvid, ffid tolk by Fﬁﬁﬁ’% gt least partially
have a ound effect on the propagati on phase of

redumta@agmh ¢ §psuerfactar FVHg-qatalyzedicgaversioarmt e tnEXp o hgmore critical
d

o o 1L 8L BRI, pEABLNE U1, o 0L cyme complc

servespasapagalm qatalm @f &FXa gd:neaemonl authe @mval]edlplzyelqu elllrlface Therefore, a

L f coagul
reduct%?c 1InV§?E O‘P{YD t?ell' gytle % %%&ﬂ: rcé%nrﬁycoagﬁp Z{ €. nlgemophlha B) or
pharmﬁétdbgb&nhﬂmibrasf FAXIIOaS 1§/pr:ﬂctdd anthavd se\ﬂdialPeﬁfc:uts on coagulation.
vaJuat

First, fﬁﬁmltb?rt o @s%? %céltth% 915(1 H‘H& I { or 3 g Emf atlon of coagulation.
Second, inBibiticCbi 163§ BHFDeL h@ivity sho(fd Bidvie)a ﬂbfodi‘idrﬁf&lco BAlthe propagation

i bodi es agai nst FI X (e. t he ant.i bod
phase @ﬁncs?%%}l%tr@m lting in; 605‘&815%{“ Sl P eHBbiiaD of thrombin
produ@lﬁﬁml VEin¥ 1y, it drPb £thedth bR %] diefiitioh, during! tHell lp'ﬂ@ba\gaﬁéﬁ) PRase will at
ani mal npdels of arteri al ronmbosi s and stroke

least pagiiallycAuet! feedbark mnp@@fatl%%%ﬂﬁgma@pn&y redyajng actpyation of platelets
and uﬂzﬁeﬁh%%diat%n ﬁl:tors é'u%ﬁ s FRGENEVIEE arfdl X1, 19983,
Spani er et al 7: Spanier ét al., 1998b Tooney
et als, 2000). In oeneral these studi es have shown
Prior Apimakand, Huihs aluation of Inhibitexs of FIXa |
antithronbotic activity to bl eedi ng risk than

URfhird QJFJ‘F&@ REPARY, Budin a@rlicﬂﬁé Ssne- HWRMEd: fAdckort ¢S QFIXai) or
st udi es, doses marginally higher than the effective

monogoRd. selihadisss sesias FIL ek o g8sbesbh HCRaveve exhibiicd potent
zmtlco%él}l(;ﬂﬂgI Lif alﬂhﬁ{?&hﬂgmp fa%{n*tf%n NPl rﬁlé SnaRh1 'im}§1 qg@ﬁlhﬂl’g various

) an 25 experience in well-controlled ani nal
animabmodele of sttgaad shrombests, andstroke (Berediat gt alset¥il pGhoudhei et al., 1999;
Lldet ) 4@g9C e Y I .
reserfl 4, 1900 S8 of B S ooE! KGRI . 100w
Toomebsei, al. lZﬂO(Bd dnlgcmral EheXastuﬂm hbwshcs#mﬂmt FIXhmhinfoes ave a higher
ratio o ?ntlf%l.f rPo%fe a{o %leeﬁ&lgﬁﬁﬁggganu Iunfrf,c H‘Iekéa%lll ﬁe;?arxl{nn?n animals.
Howeverp iru(!ieﬁgstﬁdibh iat dﬁm ehzfrgmﬁlly Riyghieh etalncth@ affectnweakxsel,l amimals treated

ng and n- hu ri gat e, nndel s
with §E8abeneShal cxniiefl et B Bie i et tor s Ry befRnn. °Such an
expenéﬁce mlr%ﬁ@ontﬁﬂ’l@ﬂ laﬁi&nﬁtsnﬂhes,suégéﬂs th&Q &ﬂﬂférclmicaﬁkettmg, the ability to
FI Xai__has a] so beeaéused succg;sful

controé M&Vﬁx Iof flIF(I’%P |1r§,lu 1|tq>r \ﬁo‘ﬂl Hp@cpéﬁlfﬁ tx]and facxhtate its medical use.

In addifibsli PO M8 Aeén WNBASStoABE shfe mﬁeﬁe&wenﬂs the% bhif replacement in
extracorporeal circuits such as 4 WO 2007/ 1400

multipie-amigz) soeie] pepisis @ﬁvms@as?wlarmpmen@x%maws fodels of
synmeﬁérifae ﬁas@&la@!repaul%%h AeaRMN¥ESINA RShithard PEmTR iﬁHHélé‘ of CABG

ge of Physiclans and Surgeons, on a conpassi onate
with eagdieptawingry Pipess (Bpather st al., V208ag SHpavier &t @bt 1987, Spanier et al,

1998b2nt1* %gl’ %{% l%e%grtggg sh@ce‘g%ﬁp Yoy sgxee\fﬁsgr%c%]&zlﬂt ﬂaa(?i%nts requiring

roceaures
cardiopulmonary bypass and in the setting of other extracorporeal circuits such as
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CABG and PCl), and for the treatnent and prevention of
thronbosis in patients suffering 5 fromacute
wa@ eroonaoyo syndrones. Aptaner Drug Devel oprent , PCT/US2007/012625
Drug-Antidote Pairs, and RE@ One approach to
providing controll ed anticoagul ation is the
utilization of an anticoagul ati on agent with nedi um
to long-termduration of action of -12 hours and
greater that can achieve clinically appropriate

extrac8fporddl nyenMrah& bR dexation (SPinitoeesl., 1998aPBPipARditians W the Columbia
a 10 _second agent capabl e of speC|f|caIIy bi ndi n

Collegengf FbYSICRS AN SPISEOR: | OPa 2y CUAPISTIGRRS | CivE basguc?ﬁas FIXa is a
validated! #8g&t Mok d&.tleoagim' théfap P n C@RoRAS UePadeli ez St lp?oc%adres (both

safe neutralization and Teversal of the anticoagul ant

CABG end AGT), ard forethe iggtmeni swdrireeqntign of thgaabosigin patients suffering
t ): 1423-8; Rusconi et al. , 2002,

from h%uc%e%fgb%%“%o 4). Applicants have applied the
drug antl dote technol ogy to the d| scovery of the REGI,

Dpeg Development, Drug-AntidoteR: adRBl(see Figure

Apt aners are si ngI e- stranded nucl eic acids that
b d Yrbadh G Yeonf1S® Sitichgduitidn® i¢ ¥h8Chtilization of
pPgtEI r#r ?ﬁ m@egfoﬁdd?hé © g’g’o‘f 1 ﬁéut?{tlt kelrmnoc (lnhzgl on of an
anticoagnlitinytiagent Withwaedinm- tolcogeem ﬂmatlan ofipttinre of t-32 bppwrs and greater

0 i Ahi t ty r

that c:%m d%cgnparg @%ke‘%h% @pltq%lﬁ%ﬁi actlQ' tg Ftﬂﬁ/\} Ef}oﬁg%igér% i"MHibination with a
second:agcmtdapablefoftsbcsﬁcgl)obmldarg toeartd meutradizingctherpeimary anticoagulant.

re res &3 ner.to ado copdar .
such & b aRadolE” BRHBhicr o2 dRbut s B, b REF Felivaization and
reversab bf lthes anficoagalint aghans bf the dst \(Rusdont et tahpR004,r Nut Biotechnol.

Fi gur , i ntroduction of eoti de

22(1115&)% g&éﬁlﬁcgﬂﬁt@g @%?@F’ﬂﬁ%?ggﬂg}aﬁé{%ﬁe can change
t h@pﬂﬁx@d’fﬁivesaﬁﬂlkﬂ thélBfugSatiidoteREhidlo©Afd theQiscdRES! of the REGI,
bind to its targ protein, and thus effectivel

aPtamF”eWéF%e@‘t’GPaﬁ%ﬂqnaﬂsieé% %eﬁé:'glﬁﬁz?ﬂnﬁ’%ﬂaﬁﬁscar%é%i;ﬂWFd nucleic

ids thaebiRl LATER rmu( tifigity 8 target R4 t al., 2005 h
acies Bi otlechnol lgﬂa 22(11): 14 1 3% F%trjgsc%nl elgty@gtmjeefo%i )» muc

like mqapqlp@al@gpg@gg) Hg@mzqyr 1IRPIgE for an aptamer to bind to and inhibit a target

prote1 éz %&EW@@ %M%GW %IEI%E@F? EJFomlatlon of this

globulm GGy sfructiu@e r@uﬁtes Ge @tamﬁ; fo &jopt the Prop&F sdvbndiry Structure (i.e.,
A, and T = inverted

the °°‘Zﬁ°t|—bi%§e Pgé‘tﬂztft‘}o‘t\‘it’} T}se'p sree% r“Tﬁ'gu e 2), the drug

cmsmm mf cRiE6dn chma idi Figute F2 Xantroduiction 06f tamatoligonucleotide

complgwl nggdﬁsaff &a ul tl o 8ﬂ|ap Ceigl%gn cé h hla%lgxb?fé{}'h% su%ﬁdhat it can

no loﬁ%’-c(rlgbgngééo?gaﬁ ,LtlarEétS @mrlnﬁtanagg}uﬁggicén lié\%rses or neutralizes the
see al so to

pharmage é%lrcs P%t%‘ty KEods APtamRsrs z]a(%f‘ﬁ‘todég‘f}l aht Qé)Pf‘edYatbfw’eCh”d

2211 PA 438 RudcbBi dr¥l.] 2602 Véazre ah o6pogyioo-3). WO 2007/ 1400_00
lIf:gTa/USZOOW 012625 conversion of FX to FXa. RBO06 is

8- Repegdt dadaCCee eHmY g Gefedcsas T wherem P waﬁGLNHS

ester Mfw 4P AU1eLCE N ke PAGROAGH (G, @Q%WW@ C=2-FC; c=2-0-
degr adat i on by the resence of 2'-tluoro and

Me CoUheWhy = Zo@aMe dbm arPride Ao end T invarigd & b (SEQIID NO 1);
see Fi@&%iﬁ,sﬁac%ﬁ)é] U&hﬁ@t’f‘e%t de QFE@C@% £Uirect FIXa inhibitor that binds coagulation
factor IXa with high affinity and specificity (Rusconi et al., 2004, Nat Biotechnol.
22(11):1423-8; Rusconi et al., 2002, Nature 419(6902):90-4; see also W005/106042 to Duke
University). RBO0O06 elicits an anticoagulant effect by blocking the FVIIla/FIXa-catalyzed
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by a 3"inverted deoxythym di ne cap. The nucleic acid
portion of the aptaner is conjugated to 5 a
wd feokitkomo@l t on pol yet hyl ene gl ycol (PEG carriBcT/Us2007/012625

enhance its blood half-life. Following bolus N
injection, the half-life of RBOO6 in mce is

approxi mately 8 hours and in nonkeys, approxinmately

12 hours. As such, RB006 can be given as a one-tine

bolus injection, rather than by N infusion, to

convefSbMbRFX SFXA! | RBOO0S i a8 odifRE RINACAPIERYE rAl nlkQstfles in length,
As shown in Figure 2, RBO0O7 (cgcgguauaguccac wherein

whichds moderatgly gtabilized pgaipst epdopre neclease degradatign s the, prgmc%ogz -fluoro
and 22 O- IQeMgl @uéa?%@nia%ﬁ? rédiduei®and 'sglﬂﬂfzea)agaﬁlg? eRdthlc 3L degradation

GL, Ts an ol gonucl eoti de_conpl enentary
bya 3f qutqﬁoiqoxmhyundl@cas Thanudein acidfffoséon oEthy aptamer ipconjugated to

a 40-@88@0 ?Eglg&gs{egg %%ﬁ%%grae{' ?% %18% é:g {ulxgﬂgcicghglk'th}‘e Following

bolus wohjeomdxﬂelse half-lifngf RBODGin nEceB3mppesrdmbtely 8 thouss and in monkeys,

spproBRiaisIg dothonrs, B Fralt RELGHR 8 6 B p Spe- i byles iection, rather

than biygVi @ﬁﬁf&ﬁtdbmrﬁx% aﬂhhﬁiﬁiglgulaw stite pwavsedagl Bourb.i ci ent
|nV|vost [ |ty 0 enable 1t to seek an bi,n R
SHOWB it T BB Q%ﬁ&&gﬂ@a&g@ﬁa@dw HeWP § 5 2 228Me G; c = 2-0-

Me CP@SIBIGMEU; I\mq{ Lnp coLMEEX (BRI INOf 2)R562 Figure 2), the antidote
Applicants have devel oped. phar macol ogy at a

compepsab RS REL T, iy 2n ilisepudeatide qomplemeniaty rsa oTign ahBBO06 that can
effectlfv@fy bindao lﬁﬁﬁbd Bied @ﬁérél;}} hé’uthfth rl?s a Fﬁ@ﬁ %ct%%oﬁﬁﬁ is a 2°-O-

eatarrer he resul t’s he noncl i ni cal
methy|b meélepmgx,leoﬂdeda%@umdbens lmgﬁr that s esnplemnertary; tor yportion of

the drqg%rﬁ)%ggl)ﬁngpain{ﬁa(l 1)R'%ﬁg: fz(e F%? Q@”H{oﬁ{fbcraﬁ&?gcggfeg{ fifolderie. nuclease

resistadnae tm the)Xangudbiey sthicnprionides Bnﬁicle(nz)m pivol statglityl tasemable it to seek and
h d
bina 6 ls, bl PECppBpehlePs e iR RRElen i ant | coagul at e

animals following bolus intravenous adm nistration;

NonclisiraliDevebopmedtrad RIE1f or mati on in an animal arteri aI

25 damage thronbosi s nodel; (5) replace heparin in an

2'&3@%m&9 F‘Agveogw(f@%gr | r?p%ggoﬁg }“219&' emﬁgg‘a&xq% tl?e gpemﬁcxty of the

lvely re- anlrmsvmt
RBO006 apfacer gy FiXat arad theaffinity 6f/tht hetidiRERBGOT fod tiecaptamer. The results

TN T E—
of RBGU/ (RBOOG | il @s relaedi fpt&uf@r pé@ﬁﬁélﬁﬂlrs)s @in: t 19 Bfféstively inhibit

cons g TR SR ) 0 Rl ey i in s

from BOMRANEAD ofifer FﬁEma( ) (B)nsystérmalm aRtidsdpaldt¢ QRimals following
humans and ot her ani npl species; rapi dl'y and

bolus (fpiraysmpus ﬁémlwav?%l t @& RIRYSHE o%qmm formatign; ip an anifpal arterial

damag¥ MEoRbeRORBas!; e hBpafin' drPAdifdl Btdfpluitiondfy Wibass model,
007/ 140000 PCT USZ 07/ 012625 IV adm nistration in

and (Qrhergffestivgly rendpesd Inanimals within| 39 minusgs: fellowing pgydnglization by the

REGl(ﬁl)ndB{eec\é neft€mor rhage induced by a combination of
supr at her apeuti ¢ doses of the REGL drug component and

s Noglinitaliphaumacology studienudate haveshdven it thegagidbtereomponent of
REGla&ilidﬁ7t%d?ofr akngot&geciﬁc to precursors of the REG1 drug component) can: (1)

rapidly and durably neutralize the anticoagulant activity of the drug component of REG1

(RBO006) in vitro in plasma from humans and other animal species; (2) rapidly and durably

neutralize the anticoagulant activity of the drug component of REG1 in vivo following bolus
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drug component in animals follow ng cardi opul nonary

bypass. Furthernore, the antidote 5 has not exhibited
wa@pmy7aniodcoagul ant or ot her pharmacol ogi ¢ act i @t/yS1007/012625

vitro in human plasma, or in animals follow ng bol us

IV adm nistration. There remains a need to provide a

reliabl e nethod of adm nistration which allows for

the predictable and repeatable effect of an

apt anmer-anti dote system SUMVARY OF THE | NVENTI ON 10

IV adniinfR@atibean heiuiids tsbﬁ%mﬁd%ﬁ&eaﬁtﬁ:oagﬂh&ﬂf wﬁﬁ?ﬂ &k ofpeht; P(3) prevent
bet ween both the wel ght adjusted dos

hemorrhags, indueed, by e coBpynatign sof ﬁ&%‘i@%i’ﬂ%‘f‘@dd%§ eohthey REG1 drug
compcﬁﬂﬁ@ﬁﬁ‘& sutgical A dubfal Al (Hneviidiidd e aMiddagaEHl adtivity29€the REGI
I'ts pharnacodynam c response. Furthernore, it was
drug commenesy WgtuymaﬂSomi@mhatcandmmgmwmsmfmb@@% the antidote
Y, R&r,
has no%?ﬁgﬁﬁ%@n@ ?)xﬁgzglg%lﬂg}.t orkb e@%hbﬁl%a%glc}gé 9&1 Jl % n plasma,
orin auhhalefolhqwmgbphislrb' ztdmlhstramm vity of t he 15 apt amer to

a-gdesired. | evel St KOVI .

CEBRR P PSP S0et 19 PISVB R 8PS PN Lo BT O athich allows for
the pradidtable fad r¢eathbld effdce ofittaptapenintiote sigtenig r egi nmen

for clinical use. In one enbodinent, the present

i nvention providesg,.an i roved

adm ni stration of Ssalﬂmé{ﬁ{‘ %F“&ﬁ@gzwam system

conprising: 1) nmeasuring the body mass index (BM) of

aIthstbe¢n 2§uriddénat tlfeyé s aleahe@atmslp'bdrmwdwth rthe weight adjusted
SPons« a_dos

dose 61f1 o P &anﬁ%r adm nlﬂ?}%-e%]ugtgﬁ cf%se o% ttam%r in partlcu]ar an

oag i eve
aptamphamasaspﬂ;mamxd 1tsqﬂﬂﬂﬁmd9ﬂmmd response oﬂmmerﬁmre af whdh@urprisingly

dgﬁgﬁgﬁ%ﬁﬁg anazHl %aotgg aj tgrarl)glh geeé{)?liﬁ&e %éuslteréi tg:aescra the amount

of aptamBSpvRIEdl t¥ the lllibﬁtl abeoe dny additibRaln@ibriaierighibitahé @stevity of the
of antidote is provided based on a ratio with the dose

aptamey; to.h dgsteed lepele Tp ey wderstanding: R@Vides SUPRRTt fo5r spscific modes of

admm!‘n’s%%h&ﬁ that Qﬂékﬁtfbr%}ehi&ta@ﬂ% ﬁﬂﬁ"ep@a%ﬂlé’ ldBéin l-égin‘ﬁ@ﬁ (754 cnm?c'il use.
I nstances, this dose of antidote is adj ed based

t e aniemembbtimentdrthei Bresent i mversion m;owdp% aarerlmplrwed method of

w503 B B SROBSE S g g 58 SRR ) BRI oy s

index 2BMBuof aphesti o)l ylentlfymgerat desnredrrbbdirmndmanéc nnmi»qmb and 3)
hevel nt oagyl ati on_ef S

admlms%er{ g% Sﬁ ahos;tp?aé#és% an epga?%e\}' gmgco iichl? % % desired

phanmgd@hihmﬁ regpmsbe:ased on atdraparissf of st dm;ee;ﬁr BM] m\penhnoécodynarmc

coag of ,about % NMaxi i sired,
resporffn LECfHle SbBRimoer A8 nifolEAD e Flrman S Attty Gministered o
the hdsfgﬂvﬂiMe lh‘é c[tfse\dfd’/mﬁdbté lkhﬁo*ijﬂed basleﬂ/dﬁ heattio N?ﬂﬂﬂﬁ&hse&f aptamer
007/ 140Q00 PCT/ US2007/.012625 o
pre"‘Oéfﬁ'P' i %‘H’é‘é‘tﬁ e Adwsted fyue dseiasd Esdunipn e pLAPSToactivity. In certain

instanty¢ $Kis | JbsE BTCATIdote HOBEuREd Hasudl of) -tRStirfe AfBDABMnistfation of the
prOV|ded In certain general enbodi nents, the dosage

aptamgy. - JpGerainginpiaReesy theratie of @plidels to aptasee is ilelw?ﬁ/l%me aptamer has
been ddﬁxlﬁe%éae,hoﬁemmgmaamp&momﬁage i's between 0.2 and 8

BM, or between ) )
certain embodiments, a maximal level of anti-coagulation effect is desired. In

these instances, an aptamer can be provided at a level of 4 mg/BMI or greater. In other
instances, a level of anticoagulation of about 75% maximal is desired. In those instances, a

dose of about between 0.75.0-1.5 mg/BMI is provided to the host. In other instances, a level
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5 0.2 and 6 ng/ BM, between 0.2 and 5 ng/BM, between
0.2 and 4 ng/ BM, between 0.2 and 3 ng/ BM, between
w®207ando® ng/ BM, or between 0.2 and | ng/ BM pCT/0SBOM®12625

enbodi nents, the dose of anticoagulant is about .1

ng/ BM, or about .2 ng/BM, or about .5 ng/BM, or

about .75 ng/BM, or about 1 ng/BM, or about 2

ng/ BM, or about 3 ng/BM, or about 4 ng/BM, or

about 5 ng/BM, or about 6 ng/BM, or about 7 ng/BM,
of ann@Ba {6 ST abé@t 0% BMxim8r is AGHd. %@&Mmst&ﬂce@%se%@ about 0.25-

, _|'n another embodi ment, the present i nventi on

OSméfrngééSOVa‘Fﬁq mproved method of adninistration of an

aﬁxt @é}ﬁin g&]-ﬁérél%&%dﬂﬂ&né,yﬁ&% r@fdrﬁlbg&uléﬁ'ﬁ u@&ﬁ&%&»@gen 0.1 and

e wel ght a host; 2) identifying a desired
10 mgﬁhMﬂnﬂn @ugthaﬁmbvélmhébe dame:;; ba@memosz and Bgng/BME @r between
02 anfBhy Ayt 8558k 0 o805 PR LSRR A8l 4 Rl ¥t 02 and
3 mgmMI;abétsmmcﬂH#mi Qo seg/BMI, korl bgivesen 0. 2hamd Weng/BMLo In some

embod iR oE PR o antisgratan ot aoiiol BN §M f eBmgR or about 5

mg/BMY, driboita$$ mg/BRMILot ddutl QSﬂg/BlMF;IBI' hlstit @ rhg/BMD) 6r dbshit 3 mg/BMI,
based on a ratio wth the dose of aptaner preV| ous

or aboghfime/BMIy erabayt aSrE/FMb or 2ber BMLRrcabPuh] NYI or about 8

mg/BMB?¥B6ut3LinlgMNIY, orlaBo&€10 Ag/BMISt ances, this dose of
antidote is adj ust ed based on the time after

abminetser gmbedinnty the ppspfeinveptor qrrevides 2p improved method of
wominl A58 5 bl 6 RO bR Pk g i Sion oo

adm ni s
host; %o@mﬁﬁyim dasired phm@edmmic aedpotsareands3) aérmmieriag to the host a

dose Qf il %gtag'fer %Hﬁéo gﬂﬁgy oaﬁéh%l'ee; cie%ﬁ't-:d Pg:::g;ﬁ%%&ﬁﬂfm!: D spl)ﬁs%slﬁlsed ona

I nstances taner can be prov evel
compa‘nsdn rf/ the dnse gree dtilgranh rofobdse rwelghs teaph@macadyrawet ro§ponse. In

) caculatlon f a t  75% maxi ed. . In
“m"{ ﬁ i’ r?‘é‘e%“t%gtezg’ gb"s%"‘%‘?‘%éﬁ Wée*ﬁq‘tfng #&“B‘.s’?%ed to the host
wherethé KGsd of zﬁft@n&tedle provided®adedsin a katicowitRIthe d63easicARamer previously
tion. of .about 50% naxi [

| eve f i coaqul | is . )
admingpiere égl S‘Fﬁr}%’ Qgg‘ﬁﬁg’feé‘ﬂﬁ%%“ in, apfgmer getivity, ugP?F“Zm gpskances, this
dose oTahtidott $s mjﬁ’étédjﬁﬁed lon the Ghi dhied %Hﬁﬁrﬁhtraﬁf&@tﬂ@%ﬁme{r hen certain
dose used is between 0.1 and 2 between 0.1 and

instangesg thegyagig, of| m%e@riooapimaﬁrdlqd%lb%@/ ¥ gdle Betames Map beemy ﬂélmlmstered

morcd,aézmé,&g rgg{, n 0.1 and 30 1.4 ng/kg, between 0.1
mf;) / kg, betvveen 0.1 and 1.2 ng/kg, between 0.1

ahd cqnqn regpitogimenss, e arpximal iavgl of @ntiporgplating wifest 8. desired. In

o e e R B T 8 g B i e

instanegsd a e V31 of Altgroapelntior nf about %516l nmnmgi/s Idgsiréﬁet I:eélpset)instances a
dose o%t\gee% 6?/ alﬁg (}]‘% g?(éﬁeg"? e{)]i?g%ci]edatlgdt h% dt %lk&h ms aglgeesr a level of

ween
antlcobgtlammnﬂabandSOBB nmayimngl is lesivese rInlhan dnst&c‘a?@ a dose of about .0.2-.0.4

o/keA 2007/ 140000 PCT/ US2007/012625 15 ng/ kg, between 2 and
mg/xeys Fﬁj’/“&e between 3 and 15 ng/ kg, between 4 and 15

NTH &gdtain bﬁieﬂﬂ&m&cﬁiﬂdn@ Othegiolsg usdiRisveewedn @D dmil@ mg/kg, between
0.1 angq/.é(%g/kg, bgt%evc\alreleonl ancijl rl“j6 nl)g/kg, {)ktgveen 0. lbaeI}dV\ieg mg/kg, between 0.1 and
1.4 mg/kg, between 0.1 and 1.3 mg/kg, between 0.1 and 1.2 mg/kg, between 0.1 and 1.1
mg/kg, between 0.1 and 1.0 mg/kg, between 0.1 and 0.9 mg/kg, between 0.1 and 0.8 mg/kg,
between 0.1 and 0.7 mg/kg, between 0.1 and 0.6 mg/kg, between 0.1 and 0.5 mg/kg, between
0.1 and 0.4 mg/kg, between 0.1 and 0.3 mg/kg, or between 0.1 and 0.2 mg/kg. In other

embodiments, the dose is between 1 and 20 mg/kg, between 1 and 18 mg/kg, between 1 and

8
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and 10 ng/ kg, or is about 1 ng/kg, about 2 ng/kg,
about 3 ny/ kg, about 4 ny/kg, about 5 ng/kg, about 6
woglkasooebout 7 ng/ kg, about 8 ng/ kg, about 9 waW/kspooVE12625
about 10 ng/kg.ln a 5 principle enbodi nent, the
aptamer anticoagul ant systemis the REGL system which
conpri ses an aptaner anticoagul ant and an
ol i gonucl eotide antidote. In certain, non-limting
enbodi nents, the aptamer is RBO06 (SEQ I D NO 1) and
15 mglhe bRRbéOD anldSt RBRAdG, (b%EQtelnD.’» NEd 13) mg/ke, Bebween 4 and 15 mg/ke,

odi nent, the phar rmcoL%nam c response i s nmeasured

betweqry e@ba% me/kebentecasands | el oF Bewtiser | amddvmedke, or between 5
and l(y\ﬂl%,l’lgg BE oMo fn gﬁchﬁﬁéﬂ{aEt ﬁ’n‘é/l@ Abbkt ™ my a@éﬁ:{r A m@Rg about 5

can be 10 reported as the absolute val ue, e percent

mg/kgedticat 6 mgfkgcabout ¢ mefs aboutnmadigy iabeut %meﬂegg er apoutdPgag/kg.In a
pnncqﬂogd (ﬁﬁxeﬁy "hE Qlyt%exa ﬂxﬁ&&%ﬂm ' ggtepr? rl's 061 \i;g'.']%ll es\}ﬁlsm, which

armacodynam'c response tan at an
compr'eheshm eptaimer anfiggagtliasudrsl an @lpgmlnuclgbhaknantme eleggpiag, non-limiting

ermbociipihy e bt o ko008 R BB ek g il 5067 o No

2). Ind@sd émbodihdenf)ahé phaﬂnarcodymahaa eesponsd 1srmyasmo¢d becoagulation assays

such a5 e 160 1 IETIA P AR Riesid ef $5F Arred Elsfing Tifor FACTS. and can be

reportaﬁwﬂﬁtdbe@luwmﬂé tBé parebhiCErB@ Y| pondent RRArded tith w¥ighted average or
ﬁ anmer to Fl Xa_ such as RB006. In other 1nstances,

thecysst P¥r@ Jedingd tieRegRdr i sk for a thrombotic
eygdievel of §hﬁﬁiéb&!},rr@nﬁ$ r&pbRel Gan BPASRHLleval Jllésﬁjéd |f6w & particular

of response nay desired. In such instances, may
applicaiond cEqrrexgmple, dn cmaep ingtances ythepagpatisat trat| lmrnfktﬁ%ﬂ thrombotic

event, %ggw'lgve@%ﬂésg%s%rmaﬂ%?&ﬁreg | %@ .’n‘ﬁtﬂlﬁ} frsBfhcly 1tUr§hynHotaoe desirable

sat Ur?_tl n anount ant | CO U ant , partl cul arl
to maxiptizerelotting facka islibiticas aﬂB@@@articnlam mmsmmbman by using a

saturat‘rflnnr*gt :!lu{}gu:%u lf%nha@q%uver )Fa.rr? l{&arha?s.rhg&%g ne;%?éhg%q{ﬂd’(% In other

instan@as] whemglpatieht spdtanivigh irsskpioodi theantimtic mhc ot 'mmmg a thrombotic

. dnjectiopon., | anot her e di.men af.t er
episodgy b gt st o 3PS e DEATER. 18 RS ISP, igpay be desirable to
maxmll’f]liﬁ icwaﬁxegl :fﬁct(i)rfnirﬂmilﬁ&; afel ﬁhﬁargb?ﬁﬁdEDe%r das@r inhitition by using a
ereln a OW._.T Or ste se ellver
saturating rpeun Af aﬁvcoagﬁﬁn '&Wlaé 1135 aa’r%% tp; %ﬂ?‘aﬁvghaso?m%

eirl B efibodifielit, GANRRUBAIAM PadRs] S18H dseRBDOS s (pAsd&dd in an TV
inhibition and reversal. The ratio of antidote to

bolus galiygay | &0 a#fQtkere smbadieentn aph @niieragplagt | FaNenis provided by

subcuﬂaﬂéﬁt@'lhjeeﬁorpfln drdeheR RATRImertt! affGSIVI B4 Qabéut@kowsoms delivery of
anti dote dose need only correlate to the dose of

the aplamenrasyantidgy igfieitedd not be additional |y adj usted
bﬁg@ gro(&gdltrgﬂl cribef kl@:teir?gléﬁ &8 stléﬁ Skise hgh\%@ of both antxcoagulant

I ment eralo aptaner to anti te’is
and antidoge He rallomb tittiatiemtof eithie o dxqtlo cofnpoupds tea d@nred level of target

<y '! ggt .S greater than 1:1 such as 2:1, 3:1, 4:1,
mm@&&, :e%ljséfl, 8:1, 9:1, 10:1 or nore. These ratios

cThe edtmﬁmndaﬂeau laptagcbr lmadjdste:h basetli cothe desiregipleeetanf inhibition of
ratio,

the aplefnar” g+ Spupapac R apifo Bpes ool anig eS8 Mped of aptamer,
and nfed nbt Me aldiibhalB0 40;\4RA0DasLETonIFAN0K B2 to the host. In one

embodiment, the ratio of aptamer to antidote is 1:1. In other embodiments, the ratio of

aptamer to antidote is greater than 1:1 such as 2:1, 3:1, 4:1, 5:1, 6:1, 7:1, 8:1, 9:1, 10:1 or

more. These ratios can also be calculated based on antidote to aptamer ratio, which can, for

example, be less than about 1:1 such as 0.9:1 or about 0.9:1, 0.8:1 or about 0.8:1, 0.7:1 or

9
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about 0.7:1, 0.6:1 or about 0.6:1, 0.5:1 or about
0.5:1, 0.45:1 or about 0.45:1, 0.4:1 or about 0.4:1,
w@®28%1400060 about 0.35:1, 0.3:1 or about 0. 3:1,prOr/852087/012625

or about 0.25:1, 0.2:1 or about 0.2:1, 0.15:1 or

about 0.15:1, 0.1:1 or about 0.1:1 or less than 0.1:1
such as about 0.005:1 or Iless. In sone enbodi ments,

the ratio is between 0.5:1 and 0.1:1, or between 0.5:1
and 0.2:1, 5 or between 0.5:1 and 0.3:1. In other

about el’f@pd) mfﬂr%boﬁtfn‘:‘sflablstal b alb&ift\uefﬁm d4§ 186}dab'éutlo 4811, 0. 4 1 or about
en 1:1 and or bhetwe 1. In so

0.4:1, @r?éobuorr@ﬁ?%t Oéﬁlly 0a3 begrtabgpt Pe’«/br%ﬁ lo?f mr@e%s I, 62T or about
0.2:1, 8A5L VoL IbdAE BUSSE, L or GHSHTD. ?’1 drries%QHEn GIIbPQIIdIHEJ%ta%out 0.005:1 or

“aptanmer activity is reversed by % or |less than 90%
less. Iasome exsbodypants Shegratihisihetwesy 0. éidoemd Gdd, onbetween 0%1 and 0.2:1,
% t % S
o e P g o9 38 Bl Rt Oy MY B 51 o
betweai 1:hand 19:1¢ onpetmiean lvleargmo t.o weight or on a nolar

sis. In ticul ar enbodl nts of t i nventi.o t he
B soe | SubilineSt, G ol bty O fulaiier ekl ¢iirs.  For
exampﬂé iR sbxﬁﬁ&ihboldim&l?t@ Fapftdxﬁeﬂiiﬁoﬂy ﬁ@f&v;érseﬂ B@hgm'storl 18ssathan 90% such
anti coagul ant

as abop RO P I0 FRNCO0%4 Do 0% a50Ht Ak 00k 0¥ abOut 20%, about

10% oH nder ¥Ré Rio dfankased @ T'fi'aﬁié[r g8 Ve cAtAbted ithARy SIMERMmE weight to
BRI EF DESCRI PTI ON OF E FIGURES Figure 1 depicts ce
weighternp melps bagis- coagul ati on. TF - tissue factor; VWF -
Vﬁ{‘pagﬁ%ﬁlhlepﬁlﬁgﬁﬁiefr@sc&p{he 1hl/entloﬂr %ehﬁ&mﬁlr ubj |E'@t fo which the dosing
| Xa, Xa, Xla - actlva eg
systenpig appliedsis¥ hlmmg ulnaﬁpmﬁCfeaxbpdmenIS, tlw hostig 3 humalxwh)sz is in need of

o 50 GRS ARG CERe BOL1E30 bl e g

vasculRBafgergiichtas OB Glsergeant | dot e RBO07. Recogniti on of
the drug by the antidote is via Watson-Crick base
pairing as shown. RB006 is a nodified RNA aptarner
conposed of 2'-fluoro residues (upper case)
2' - O et hyl r esBripFDESCRIENTIOS aFe)HEFIGURESI Ngl e 25
2' hydroxyl resi due (underlined) RBO06 i s conj ugat ed

t I I I
91 &%??nctg % ?f aE %?(Beg o & gagtélg%(?rg 't’g}é t (ggs]ug tgctgr vWF - von
Willetmmﬂmfad:teasﬂs plmghradﬂim dia bt)hromlmn; NagVilagViligg )Imah)(m MlIaneactivated

forms gf'eq %‘I&%ﬂm acqﬁ%&?mum% h Itleg?f S)e ilii Sure 3is

aFguapd depictiBhie REGT hntlosagulativon aystemC UTHE systentii cOmposed of the

FIXa gl 00 b domathed FafUE JB007.  Recagitionof fhp fipe by the

antldobei%I |d Wdi¥bh-qHokShRe paifididls SeSan.i RBIDS ¥efimddfidd RNA aptamer
were fit to a four parameter |ogistic equation,

compog?@ Ww&uwoows@@% (HRPER FAS6H 20P0-mRthy] eesiruss (loer cass)@nd a single

2°-hydHok MPesi@R / é dARPREARCTRIBGFO &7 348 | t&lagw-i(ﬁa P§ly@thylene glycol
graph of RBO06 anticoagul ant effect in plasma

carrier (,]i’a iviA 3frspebonamino linker (L), and is protected from exonuclease degradation by

an inverted deoxythymidine on the 3° end (idT). RBO007 (the antidote) is a 2’-O-methyl-

modified RNA oligonucleotide.

Figure 3 is a graph of RB006 APTT dose response curve in vitro showing that RB006
elicits a concentration-dependent increase in the APTT of normal pooled human plasma.
“Mean Sec” is the mean APTT. Data were fit to a four parameter logistic equation, allowing

for determination of the IC50 of the curve.
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anti coagul ant activity of RB0O06 was neasured in 4
i ndividuals, two females and two males. Plasma

we awphemoner e obt ai ned from George Ki ng Bi omedpcBUS2007/012625
(Overland Park, KS). Individuals were screened and
confirmed normal with respect to coagul ation factor
| evels. 5 M55 connotes the donor was a male, age 55
years; F/ 49 connotes the donor was a fenale, age 49
years. APTT reagent used is MDA Platelin L

( 51 Biiss) %rafﬁh bE RBOVG! £hidbigiRdt IREEin PREBA S ifdviduals. The
| evel s Than the APTT reagent used in the study

anticopg@g@rﬂcgylty@ RBAP6ewzs mep ing4 prgilwéldggla,pq\yos,m1¢$gand two males.
Plasmgr ﬂ@éﬂv('@xje' B?Jag%tﬁl g‘&hi \Gdo¥: QfKﬂ&t 'Bq&}lgdlgéogége&ddm#ark, KS).

o r excess o te RBOD7 to aptamer KB .
Indwldmip Metre sgreemad acd cordgmiedencanial Fotiytaspent to koaglatien factor levels.

M/55 %&ﬁﬁ%) O&le otn 1’ G/a}% xﬁh@“éget 55”828 u’r g}r?r‘e ng’é‘%%ﬁe eﬁ% ao?r%vas a female,

omt ree | ndepent
age 49 géars. Mmamgemmsbdhes MDD A Platklio L ghnmeham)‘, wdecH Grretatieely more

r.an nti.do AD). Fi i s, a graph .of_.
sensit B HQ K 7SOy Dp I A T RSP 5 S0 o RS Ee in Figore 3.
neiguielliig af graph sﬁéwﬂfg' fugtickfraligfion &tigiy W Mitidote RBO07. A low
adm nistered 2.5 r]}g kg aptaner RBO06_ and, 15 m nutes

molar|expess of al‘SdWQr%BQQ eter 2rtamier RBQOGGompletely rputtalizes o anticoagulant

activify 81 KIS00WE Wiftdh | FPmidtitss. | Mith 8dhoV@S @re ThEMmead0+"SEM &fom three
after antidote RBOO7 adm ni stration (45 m nutes post

independent mrasypmaenis- dhe medgr rafie gsbased oe the mapdeseaf aligepudieddide for the

t @Aﬂ@aﬁﬁgg@bﬁoo& The change in clot tine was
apamrreasure In ( ACT (0) assays in whole blood; or (B)

APBIgpr¢ 6)is ol graph pfjreadesans of aptpings RBBO0BAfoHowingmntidote neutralization

o SRS R el £ AR5 Mt e

were Seatpd eithad nig/kg RBoi0Atantidote (b @)igd nelealitatthispioitial dose. Then, 30

. Fi 006
minuE, 0 el B o7 e RRO e op i B les gaine. i
were 1duduaed withB0S tnggkg apthmeARBOOE - d‘ap ehalggetin malmni@m fiieadiired in (A)

A 05T B o B B BB Vel Kb Hlbtl B shown r

the m@@f £ s Rfgd foriplibfte HrdaBuremend fAfm éEaileﬁﬁﬁﬂ €The bold line in (A and
PTT-LS, as used to analyze plasma 25 sanples in the

B)is zhamplkf PRIBGIO-PQINY line hranghdhedata@Pids.-med i n nonkey's
( Bidre YOXQ0Kkapind s REHOb- lI%‘Q%&PTiWS@ng ondeEf%e §3PRasma from

serve as a basis for interpreting t PTT results

Cynomelgys Mumkeyopnd Humeas RRBO0SGhgos amgémmenwrsmgamof APTT
in pla%gé’ froﬁpﬁx‘%ﬂéﬁQH%}l s R/@x\'zqmﬁ@%l{oatﬁh t?s'ér\[eﬁ%f 'h(ﬂn%n P d',asma Experiments

nost asi s i's reagent yi el
were pepformefl usi®g. the sane bradd of APATmeagpitad RA TS pis@sed to analyze plasma

s BETH 0 R K Yo, bR b AR 3R001 an

REG1-ROX00B). eﬁhcmﬁblai thieng) dAQOSKErF X5 ad:zzmsvfot yintefpiretingg e, APTT results

from A3 ORI TR RGP TR0 BB 3o RS GHafiE s &Y. Accordige to the

manufaenmerqmalﬁcdﬁerﬁymsﬁnchﬁlﬂﬁto‘eﬁ,aglAI),aﬂns)feagéntrmélldeyﬁ AB/I‘T of ~87.3

RB r The .| |
seconih i HMEByRAERS SHORIEE SPEHTIRE 1t § Ho P REITSIRofd b ipiAil in samples
contaihing ~20% normal FIX activity, and 27.5 seconds in samples containing 100% FIX

activity. Citrated, pooled cynomolgus monkey plasma was provided by Charles River
Laboratories, Sierra Division.
Figure 8 is a graph of systemic anticoagulation of monkeys by RB006 administration.

The level of anticoagulation in the monkeys was momtored with the APTT. For animals
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WD 2007/ 140000 PCT/ US2007/012625 treated with 15
ng/ kg, RBO06 data are presented as the nean SEM For
wanimak@mo@t the 5 and 30-ng/ kg dose |evels, detBUSZ®7/012625
presented as the nmean f range, as there were only 2
animal s at each of these dose levels. Figure 9 is a
graph of system c anticoagul ati on of nonkeys wth
RBO06 and reversal 5 with antidote RBO07. The |evel
of anticoagul ation in the nonkeys was nonitored with
treated Weth 15Hhg/kgRRBUD6WRSa &drfredentedr #0haimdan3: BBM.S For animals at the 5
ol | ow nge RBO 6 adm nistration. Data are presented as

and 3‘5‘%%”6%5‘!? s, et Arssented, 2y Mg, meah + Ffiefa 8% ey ee only 2

animaRGt eXdh of tAéseRRROReves, HUMBNS Figure 11 is a graph of
t he neutralization of the pharnmacol og| c activity of

Rﬁmee ? is a gmnhmwgteﬁyc regorgrpten ef mpnkeysawith 4006 and reversal
i R
with agxﬂ Wi hﬁﬁo{)ég%‘%cdaﬂm a i %;' Moﬂzefgm%%tt& with the

ration Figure I's a
APTTcoRBaO7 rVQaSt ddmipistarediabtiyh hours folewigsBBOA6 $dh]1mslrstlon Data are

at.ed Wit nyg RBOO6 foll owed by treatnment with
presen%@?ﬁf?tﬁ g}egnsh% atebo at 3 hours 15 Figure 13 shows a
nBigaredH) i d gdplaaﬁbmmca&ynhm ac&ivatyi of RBOUGIiAdRanans
PTT o bas [ fromO0-3 hr al | ects
P L8080 of (e mestiazation of e phamag bl fetigics of RBOOS in
humarfs®y RBOO7 Subj ect organi zed by RB006 dose |evel (15,

30, 60_or. 90 . Because the relative effect is_hein
nEgUTR Al it fegraph spmpagng dhq, phaygmacadynamin aglwity of R3008 with and

witholt FEPSUTSRIntiRisEBAG®, @ value of 6 indicates an average 2
fold increase over 20 baseline, etc. Figure 15 is a

gFiepre &% 18 Jesraph gﬁmpaapguékeea YPREOdNaEo AESPRSSE in subjects treated

e[Vl =) of
with 66%1{5%%6%&(1:0 ar eg to t lRBdath ad js %gatcggo Qtd%é%ﬂg

RBEos: 125Shlﬁlwguﬂl andre ¢Q§aﬂ£dgmlaquSIS)bf tthe rngwadqlqrs;sedm APTT over
basehr%B%tgngf 3 %@ ?%h%uﬁ ﬁggt\*ﬁlo rf%élvedci%g8§6 as a functi on of

dose eveI graph AUCO- 3 fo
REfe 14i !m grapMof alak ASICECI ﬂfmeacﬂ:slgjydfoe oi@mzedabngBO% dose level

p redt sel i elative to %1 X aGgtivit

15, 380D EhEekpr s R e el RS adsT { A Satffue of 3

represénits Eﬂbdregﬁor[ﬁe)to RB066, 1 veludbfi 6 indigdtéd An GiveABE 2 fold increase over
,resPonse conpared using four doses of RB0O06 aptaner

baseling, §1cR007 anti dote administered Nin patients with

CPigARal ¥ ifhig@siph 8f BRATEIght-&dljGEE ddde bﬁRBOOG%Bh! RIACMGA 8 RB0O06
the time weighted APTT after RBO06 (0.75 ng/ kg)

dose leyeli ni stration at days 1, 3 and 5 in all treatnent
OERMRS 16 G Rrabh St BieS AIFCO-8 (@Y t& itk Geight adjusted” dose of

RBO006.

Figure 17 is a graph of the BMI adjusted dose of subjects treated with RB006 as a
function of RB006 dose level.

Figure 18 is a graph AUCO0-3 for RB006 versus BMI adjusted dose.

Figure 19 is a graph of APTT compared to baseline relative to %FIX activity showing
the APTT at different doses of RB006 (15, 30, 60 and 90 mg).

Figure 20 is a graph of APTT response compared using four doses of RB006 aptamer

and RB007 antidote administered IV in patients with coronary artery disease..
Figure 21 1s a graph showing the time weighted APTT after RB006 (0.75 mg/kg)
administration at days 1, 3 and 5 in all treatment groups. Group 1: subjects received a single

dose of the aptamer (0.75 mg/kg RB006) on Days 1, 3, and 5, followed by a fixed-dose of
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dose of the aptaner (0.75 ng/ kg RBO06) on Days 1, 3,
and 5, followed by a fixed-dose of 12 WO 2007/ 140000
wEFebhrWsRe07/ 012625 antidote (1.5 ng/ kg RBOO7)pPOnesiwouei2e2s
| ater; Groups 2 and 3: subjects received a single dose
of aptanmer RB006 (0.75 ng/kg) on Days 1, 3, and 5,
foll owed by varying single doses of RB007
adm ni stered one hour later. Figure 23 is a graph of
mean APTT over time in groups adm nistered RBOO6 5
antido%(éé%ﬂ@lz@ RBGO’?;EBQ%_ r ddten] ﬁBﬂoﬁ}:@Z fadl ng Sulijedtp adeélvéda single dose
- Figur is a_graph show n e percent, i
of aptEBERBB00S {078 efke] Qﬁtlg%VSAP'?T 2Pf i iolleNeh P Ring fingfe doses of
RBOOTROAGiséde8 bnd Mgt ati on, at one hour, of RB007 at
listed rati os when conpared to RBO06. DETAILED _ .
BF1 ione 192ph of e AP THLANST ttHAE inhetioups gdmigisteggd RBO06
(o.7snliagié§)taxﬂr1€@¢@7 Q%%tﬁﬂralﬁg ofnPred®d @ioogdi Ust ed dose

50
nd; 1 nportantly, e body mass 1 ndex-adjusted dose of

ahigaps 3fdis, a igraphashavang dhe spercenptregrver amiteion agrighted APTT from
. ! YA opse, rt vap 1] .

saminfiibh 3 AR TR e BRE R  tigt, OPRADT st tspeftios when
comparébtoeRBAer need only be adjusted based on the anobunt

of aptaner provided to the host, not on any additional

criteria, to inhibi RY! the 15 aptaner to

a desired |evel. Th?)sEHJr}g%v%iﬁgé#é%gggd‘l ng provides

support for specific nodes of admnistration that

altihas/been fqunddhat thibtecisanclearcyslationbhip bdbxéenghath gherweight adjusted

f TN . [ - nk- s Nucl eic¢ .
dose. il figoPlafifly. 8 body S, BABERHer BETEAE A, fn particutar an
aptamévaiticbaguiamS ahd jta ptismincod inémic aedpoake. BRurtlem®rRd, it was surprisingly

er ned . SEL r.gcess., This neth | L ows. t in vitro
found Y% T 903 0720 BHIRGIP e e HERLy b8 oG pn e amoun
of aptaﬁagj)rfoiviﬂebitg dhe goit,OndStadSrg eﬁ;lr miﬁﬁtékilasiteﬁaf} &o SiHibX thehdipdty of the
i s descri in, for exanple, U S. patent No. )
aptamer f@saz,ae%@,gﬁer%: That BRY ugderskinding progides spngrisfor speifie modes of
adminf¥ératién thaPallé for(prédicbRandBedhtabiSdebing fpfinstEfdelinical use.

met hod i nvol ves sel ection froma m xture of candi date

ol i gonucl eoti des and step-wi se iterations of binding,
mﬂ%ﬁm&ﬁiﬂ%@éﬁd anplification, using the same gener al

25 sel ection schene, to achieve virtually any desired

gN'uéle_fci Qﬁ? Giptdieisliang iaﬂide?idsmglamé S?dt@gitid/ 'Bv!vﬂ#tion of Ligands by

tarfin roma m of nuc c acids, such as | .
EXp°?ﬁ"9?t$%‘g°WbrtF§??ﬁg§§£§§gﬁ’é’ﬁFsso ‘Sr“é?fHB%Pli%‘Ms theqfeYitre evolution
of nudl&ig - Eb18RNENOdith Kb HEL Speet D Sirnding N kAett Adldcifs. The SELEX

mxture with the target under conditions favorabl

method §5 dgscribeddn, f95 cxamppisn g Ratens Nt hoRT. &35 &St aatepy g‘m 5,475,096

and UISDpaRnt 6L £10516% (&8 addl W $pysgagund specifically to
target nol ecul'es, dissociati ntgqthe nucl ei ¢ 30

aEhe| SERESemethodinenlees selepionffjorn ¢ mixduneaf|candidatsi dligonucleotides

% . - 2 . c o
565 S5GF ) PTG IR s
selectipn isclemas, tnachi¢ne Wrteglly afy desired criterion of binding affinity and selectivity.

Starting from a mixture of nucleic acids, such as mixtures comprising a segment of

randomized sequence, the SELEX method includes steps of contacting the mixture with the
target under conditions favorable for binding, partitioning unbound nucleic acids from those
nucleic acids which have bound specifically to target molecules, dissociating the nucleic
acid-target complexes, amplifying the nucleic acids dissociated from the nucleic acid-target

complexes to yield a ligand-enriched mixture of nucleic acids, then reiterating the steps of
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13 WD 2007/ 140000 PCT/ US2007/ 012625 bi ndi ng,
partitioning, dissociating and anplifying through as
worovy/ 19060 es as desired to yield highly specibddmushiogh2e2s
affinity aptamers to the target nol ecule. The basic
SELEX net hod has been nodified to achieve a nunber of
specific objectives. For exanple, U S. patent No.
5,707,796 describes the use of SELEX in 5 conjunction
with gel electrophoresis to select nucleic acid

bindi a¢ibam isbo&itﬂ%' idd%rﬁﬁlffyﬁig%%ugﬁrh%rrﬂﬁ{ Eychdsl 5Sdesired to yield
1-‘sgliiéh as beg\rqv{1 S. patent U. S. Pat. No)ey5 63, 177

highlyspeeificphigh atfmtyaptamers do theargstimolgeulse| ect i ng apt aner s

CQHE AR SR ThARGE IN4S Weﬁuﬁr%d?f?éaa% Gehievl D Hullfber of specific
and/ or photocrosslinking to and/or photol nactivatin

objectivgs gdior neasnple.c U.Y). ateptitNnmt 567,796, Q%TIVQS? tU@s‘LSPI 9%§ELEX in

t

conjuffs BB gbLlec il 3eOMA e IER rofecih 3R SpbflcStructural

charadtenisties], s(ﬁohmsehenGHIb@( us. SatepﬁU@tPalNcNo 57635,17'5 Bescanbds a SELEX-

based H‘pgtﬁpg ngf SF fs:tglgﬁl gggf%%%aéﬁamsﬂepdg rég%)‘%eé\ﬁnw Ig(r:(.t»]upasCclr]alpgble of binding

and/o© Iphgmamklﬁﬂcﬁl mgli as diﬂxusrngxdtmghctmdngoarvmfgéug g:gdlecéxﬁaruab patent No.
ecu U at.ent _No 5.4 escri

5 5801?2? %&6@@9&@ B‘Sﬁ‘&pnﬁbﬁ gd‘?"l?ﬁ\“% é’éﬂlﬁﬁtsaﬁ% € ‘apfamers @hle to discriminate

betwegtEb@se rr@ﬁ@é‘iﬁmﬁ&‘éuleb aeindCoAMBRYELEXS U.Bap bkt W6s. 5, 567 588 and
37, describes nethods for covalent]y |inking a

5 861425@ aﬁiﬁf"“hS SRLEXDased guethodsy viighy sachiqviet highly efficient partitioning

I
betwehlg ﬁg%dgﬁégétﬁgxdéph Lﬁ ﬁ@uoan%r@lw afﬁﬁﬁ% 'Aerie(?'ztaZébt _?_xﬁée}b'ééiklf y ‘Qaﬁatent No.

5 496968,@@0@%81 rnwlyd%qutqunmgtlmpapwedg@mnqre aﬁm@scS@LBX process has
il Rol $56€ §?fj fdtegc es B%cdgds(‘fols &&&1%%&@ a ligand

been%gr et nol e?El e 'S éxenp at ent
tonsﬁé;gkso 228, which relates to the productl on of high

?/é?‘lﬁ g%aﬁg%éﬁ‘g'&%ggé{}%f}%ﬁ%g{]agrx §§50 r%zﬁgg?}fhdq n'tte ?@g nswas demonstrated

in U.ShPath No1ch 64&,294 OTRS ability ¢euse taffifily ehitéord@shr & Qigdnd o produce
U S Fat ent 6,127,.119. The production f .cert aip )
aptampis et ate taﬁgeg?fi 18 B SEEE| Stg A el poleryle df engpplified in US.

patentpNS sphsbasse, w&l&eﬁﬁté@@thb S)rbhlﬁnoﬂaéteﬁ*gh NEfini®y @p@meps3binding to

atent ) 16, 580 descri bes an_ aut onat ed

certain F?S%‘éi%s MFthPG% ﬁf pfeyaﬂgg APRHIFEY & perAain tispgsy wdich: Wglude groups of

cell tﬁfes aarEQié@éﬁB‘ed”ﬁ”U@'p%%eﬁ[ No. %5127'11 1ot Srh@qﬁbdnﬁ’&ﬁhcotf &rtlin modified
ELEX process may be def |ned by the foll ow ng

high %fﬁmt)e bgands tercalfdntestinah phosphiptasg & dasqribrdsingl. Smeleet Ro. 6,673,553.
Nof f C e
U.s. @:gt%lgs NG 6d7 16f &g Bgsc%%wg.]ﬂ ﬁltbffla 4] ﬁ%‘é@vﬂ of Bfenti f}’l)];l% ag damers that

e’ m xture gener I ncl udes regions o
mcludse&mme@ia(mb@cm@aphlamthe menbers of the candidate

o .
Lty e BRIt S BEFR 3LUE BES o Boriad sYHE foloppipe series of
steps:f i xed sequence reg| ons are sel ected either: (a) to
a t g |f|ca e scribed bel o
(7 2 ook iR, cBRleie e P RS Ffiepss fhpropared. The
candldute miXtrd gmefdl@nﬁeluﬂéneregmc enfixed sajnentesdi.gi vsh of the members of
st.ructural arran n&nt of the nucl.eitgl acids in the
the candidate mixture conta e same sequences in the same location) and regions of
randomized sequences. The fixed sequence regions are selected either: (a) to assist in the
amplification éteps described below, (b) to mimic a sequence known to bind to the target, or
(c) to enhance the concentration of a given structural arrangement of the nucleic acids in the

candidate mixture. The randomized sequences can be totally randomized (i.e., the probability

of finding a base at any position being one in four) or only partially randomized (e.g., the
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candi date m xture. The random zed sequences can be
totally random zed (i.e., the probability of finding
w@2(Masmoad any position being one in four) or pai/ys2007/012625
partially random zed (e.g., the 14 WD 2007/140000
PCT/ US2007/ 012625 probability of finding a base at
any | ocation 'can be selected at any | evel between 0O
and 100 percent). 2) The candidate mi xture is
contacted with the selected target under conditions
probabiBitO6fhding @rbé Aflhmg1deetideesh bb ecltatdat adveEEB&e#%En 0 and 100
of the candidate m xture. Under these 5
perceit)-r cunst ances, the interaction between the target and

t By The Cc‘:a%'dfda?é: gnRE it NSnfRRAI datheHy ﬁlw’t@d G&geD8nder conditions
considered as formng nucleic acid-target pairs

favoraple foe bnding:betaege theatgreet pod eemhers of thegandidateanixtgret Hader these
cnrcun'?sttin gg\?\ﬁﬁ% hlﬂfeké(ﬂ%)})y%éetgt'éerg ??I Q—%Q[e%%(} %l% gncﬁlg{&u%{ﬁ% %é' the candidate
mlxtupacram tiel gmsilefedoan fohmmg nudeit epxd-targed pains bttwfees gkg target and those

affinity tg the tar useoly an extrenely
n“delgﬁ%‘fifhﬁ{}ﬂ%g}e sg’fongi%%g%'a&'ﬁ’é& g possi bly only one
nB) Thelhecleic aoids!veitic tiechighese affirigypfon dietgrdeo aid‘;ﬁh:ﬁh@iﬁdsﬁrom those
[ aC| ds, exi st in the ¢ ndi dat e i xt ur.

affinit) ucl e|
mucleif acids il esser ffipiRe ¢ Jay fovge BReauis oSRLsh PxFsndly Al fumber of

sequenideb {(Bfid PoSsiblyyaiily dnei @Blebilcost nedlEiy rchgfcotrfeerhge & the highest
acids .in the candidate njixture (approxi nmate

affinity maclei¢ @cidst isteth His FRRFIGAE (KSR Hols asnequaséesuable to set the

partitiBiia @tiferAGodtBatSE sighiRenithb il oFdd hild148 aBids 3 tHtPMnAflate mixture
the .relatively higher 15 affinity to the target are

(apprquhte%tq $Q%harpéetem@étd@nag RaiteaH®: date mi xture that
[ \V/
3) E@E’é& P?(I,ciﬁl:cnam ?{%%éd ?%Fgé lﬂ%ﬂ}ggd?%nf?% S‘é??‘? ntgl: X'elatlvely higher
afﬁmtp ao thet (arget age dmi aarppiﬁeﬂyb egeate emwadaodrei?tet mectw@vthgt is enriched in
ur wer and fewer
nucleig gc%ﬂaﬁgg &i |relg'i{avé:}l ce%‘fgﬁ E}{) §§%1r gtr age degree of
aby |By rgpeafing hhe rpacﬂxtmmngcamdswhphtymg s@pgedbovie, the newly formed

coan R B 5 A b SR S v

degre® bf AffillyY} bof IheTRAEleicOAcitgitél URe RargEteell gehelally increase. Taken to its
representing those nucl eic acids fromthe original

extreracy i HEMEXArReast 11l gl AGaRdidatAimyKRES coftpintie Spe S 4 fieall number
of uniljdé B8dlciRcRIsUbFrescRB thade NRAIE a6/t IFRS tHSHARA B @ date mixture
encountered in the therapeutic use of nucleic acids is
having thethighest affiniy tothedaneetimelachle hei r phosphodi ester form
may be qui ckly degraded in body fluids by
Chemli¢il MédEikfies and extracel | ul ar enzynes such as
endonucleases and exonucl eases before the desired

effect | mani f est . rtain chem cal nodifjcatians
t REeaBF ERFOBErRL D (150 THTRAICE DRG O B atlds is that

ohgorﬁlmbhhéstm kirt pifos cﬂ@ﬂiér frmt Ma§ rukaq\ﬁadprdetgméadhaﬁday fluids by
the delivery of t aptaner. 30 Modifications of th

intrace]lapands extrrceiglar ewﬁn%fr YIchs qndppuclepses,and ﬁase@lc\)ﬁﬁsequefore the

desireR'eé?cH® manifest. Certain chemical modifications of the aptamer can be made to

increase the in vivo stability of the aptamer or to enhance or to mediate the delivery of the
aptamer.

Modifications of the aptamers include, but are not limited to, those which provide
other chemical groups that incorporate additional charge, polanizability, hydrophobicity,

hydrogen bonding, electrostatic interaction, and fluxionality to the aptamer bases or to the
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ot her chem cal groups that incorporate additiona
charge, polarizability, hydrophobicity, hydrogen
whenditnmoeo el ectrostatic interaction, and fl uxi eoBUB109¥7/012625

to the aptaner bases or to the 15 WD 2007/140000

PCT/ US2007/ 012625 aptanmer as a whol e. Such

nodi fi cations include, but are not limted to,

2' -position sugar nodifications, 5-position

pyrimdine nodifications, 8-position purine
aptam8Pgé fal WAb1IeOBEch B dtioRb 618d R bR RE Yot i1imifddl 9! -position sugar

substitution of 4-thiouridine, substitutjion of 5-bronp
modifigatiops, | édzpsmogc,pynnygmgbdﬁ@dxﬁﬁypqqsc ang@ﬁglon purine modifications,
modxﬁ‘?:gﬁﬁlm ﬁa leRb&Y PR ahifds, ﬁlﬂﬁﬁﬁtﬁh%ﬁhﬂcﬁlﬂm EhisdbitRSof 55bromo or 5-

t1ons, unusual base- galrln |nat|ons such
iodo-ugarik H@ckbmmlﬁ@@oys,| phase mﬂnomgo@ualkb'b iphesphate nindifications,

mem))ldtié‘ﬁ?I un ?AJai %Eé gﬁﬁmgagorﬂ{:ﬁgnbﬁ]sc' ﬁ&? éLE%n (ilso%ﬁseg isocytidine and

I ons su
isoguapitioerpad he likke Madiéfiicatibng st cahsoofnctudgh3' adnfli 31i hydifications such as
.aptamers containing nodified nucl eotides conferring
cappt %[“)rpr oved characteristics on the ligand, such as 10
i maé OSELEKN nvdthiéd Sénebinphdsgs Othei ideneifiestiohe|ofvaigh-affinity aptamers

.char ac I,Sti es of such difications
contaipigg, raaé%e E"QP“%%B@‘%JFW| igprovd eharagtenics °éi‘n‘<'j‘F digand, such as
mpro{a&ps PrabAoa REhbiity D8S GmpPORid! ideRvery SEhdractbiiftitk] fEx@hples of such
tamers_containing nodi fjied nucl egtides are descri bed

modlﬁclarn@ssmcllﬁ;ﬁ ghgmigal s@sgg{glogg at+ thet ribpse andiprsphosphate and/or base

positiéHsl SRREK.RIRhHA&P aRARER! ddnBENIAY %&ﬁhé&' Buélbtidedlard/ 88scribed in U.S.
chemcally nodified at the 5- "and 2'-positions of

patentpNoi n3,66M885  thets desaibentoligonueleatiies7 gontaminge gweicptide derivatives

iSRRI 5. S0 BT, 1| GRS, 5580,

describesddperifi’ aptamers hpphta(xﬁhg M)or marS nupkebtid¢s Modified with 2'-amino (2'-

NH2),V2'7f§udro Qg F)d %g;ﬁf]pr kieﬁ) m% E %L&?Erpdse ﬁ%ﬁtﬁl n%ggﬁ 703, describes

arious ed pyr| |nes
oligonanleotifaxoaminiagbatiousP swddifiedpyrinidjnesuc| eoti des wi th

t d, ol | eot . ' .
SRS SEIGERJ0FB6! aetinRiers ghaPring pelesied fligoppelgariqes with other
selectéd SligdpatebtidesdMos-oligofidoledthft fanetidnabimitBa/desttited in U.S. patent

Nos. SEH4PR ARG SRS HES EC%L%%ZSQ@'%“@V AT PE g hepocite aptamers

contalgm'gamerlﬂ nﬂ&en%‘legﬁdesgnocflhb'@ Wth(Zanfine (2INH 2, 2' fluoro (2'-F), and/or
The SELEX nethod furt

20 ‘@ﬂbb‘nﬁ&s@g@)c am@. 57 )"semé@pédﬁlrawramw&eﬁ combining selected
aptamL:fspQgE'n O;hﬁ)hﬂfc Bplﬁdmgeﬂ@éynﬁv Mgﬂ%cﬁwl%xq ¥ i @tHpounds in a

In a |a nosti c or therapeutlc co X as
dlagnqﬁéls@r thesapeutic go@plegsaxs dascriied i UoS. pagsmo Nop §, (Waé)ﬁ@ t he

m)%l?e?i@ fire ﬂﬁné}@ra} (&%\)@X bg'r{ﬁe §E£E¥( @ﬂ@dmea‘lq?dlﬁcatwns can be pre-

catrons can re- post - I catl ons
or pof-SEIEXEModifibafipnsat Pl@rﬁ‘s‘ild“a?ﬁ mpéiﬁﬂzaamsam oielidt sptamets with both

oeci G5 o Pk PSS LR M egqn mate 0

OH amplhmmas resudt meﬁmh'dsveldnmmm aatsitity withowmadyerblyl dffegting the binding

capacify bP it ap VG TR, ohg RSt oA ol f e bt Shgtude a 33
1nverté(h 9h6@1hame§tet fifkagdeatahad '3t end 3P themoldcald ﬁmos'pmdb qztle)r and/or 2'

8 nka at. the 3' end of the nplecule and 2' flu
ammo( 2 N& Q12" © methyl (2'-OMe) modification of some or all of the nucleotides.

In one embodiment, the aptamer or its regulator can be covalently attached to a
lipophilic compound such as cholesterol, dialkyl glycerol, diacyl glycerol, or a non-

immunogenic, high molecular weight compound or polymer such as polyethylene glycol
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amno (2'-NH), and/or TO nethyl (2'-Owe) nodification
of sone or all of the nucleotides. In one enbodi nent,
wo b@7apfarer or its regul ator can be coval ent | BCT/US2007/012625
attached to a |ipophilic conpound such as chol esterol,
di al kyl glycerol, diacyl glycerol, or a non-
i mmunogeni ¢, hi gh nol ecul ar wei ght conpound or pol yner
such as pol yet hyl ene glycol 16 WO 2007/ 140000
PCT/ US2007/ 012625 (PEG. In these cases, the

(PEG)P 12 these Qabed the phar@faeskinéisc Qfopbh%s&ﬂ'ttﬁgﬁbtﬁﬁerr@dﬂbaﬁ]@for can be
can be _enhanced. In st|II ot her enbodi nent s,

enhanggd: JRettillopthen smbgdimenty  the AptaseeTettc fissTedpiater ?%Pfa &ngppsulated

inside!d BE&UHE‘e ﬁ{eehi)d);nﬁﬁb 'cbhﬁ»oﬁmp %Bﬂ-lﬁﬁmﬁfé@eﬁlmfghgﬁﬁ!&ular weight
nol ecul ar wei ght npound can be Coval ently

comp R bg ca%%lyab@meﬂmroesgﬁmﬁ@ﬁ theppgh aipm-¢aitalgng drteragons with
¢ | e

it OGS 6 S e AP0 s, v

lipophlonrompdund mnonﬂnmnu@gqm,, highghmmuuimu Iverighte cgiapound may be

covalenggplic?ugﬁs{rg % éet)a F? 1?108%,/ gl%ldgétgm%r \3632 oghyla{) glhch as to an

exocyeimmmlol groapron ohg basep thens-pbsitibms L a plyhieniding anicleotide,the 8-position

rimdjne, nu 0] the 8-positi of a
of a pfibe ByleREac the RO srous, o B Bortte, s eI grogp or other
group QY €e05\0r Y ké@Hingy. IRbhe renmdgﬁ@wpmatcomenﬁatt&hnﬁnt is to the 5' or 3'
term nus. |In one enbodl ment, the coval ent attachnent

hydroxyl grgup-hattachreint ot the aliegnydlecsids, modylptos A rRther gampenents of the

complek tAPBIGoRAUitedAy BP WHIHAhE hitifiLatR BT 1inkErIRP B AHeFs. Of the
conpl ex can be done directly or with the utilization

oPlippriceatidgs of thecimventiay wg'obmmOétﬁqdd%sth@ba%qq@mety, sugar moiety,
or phcﬁ@?f:ﬁ@%hﬁ&oﬁ@ oP Ex41R ?l'ef {oqqrm%vet 1h§5@f tﬂg'n%l&u@ Ut%'i’ldxzatlon etc.

os hat e bacKbone, exanp
The ongqnuolpendQ edn inctqdec;fth@rmpmﬂed@bms ﬂ"pktmsmngathecnhgoeu@aonde can
be coffighaf B! ARANCRERLL 2"l Gl de) QhREL.ARPERLRHA crosstinking
agent, cmn]spl@atagehtt hytaidibdteom- mygaedlcfbeavag@] agem, ﬂept[’hel aligonucleotide can

comprit gt st o o e e rap S Wi 7 Fejgded FAGR dhe gup including, but

not lid@eat to, &-fluorblifachl lsgmufdu%m (Eckl3fdurdeAB-ica@udicil] ¥§pbxanthine,
one nodifi ed base noi ety which is sel ected fromthe

xanthige.ofgestileyiogingg - (eertboxy%atdr?’wm%ﬂéﬂ) pgacily Stearbepmetylpminomethyl

thiouritiky, Oﬂ%@ﬁ%ethgraﬂhh&h%&ﬁﬁédll dh{@ERHAC ibeta-D-galactosylqueosine,
hypoxant hi ne xant hi ne, 4-acetyl cyt osi ne,

inosin gpm%egwnétrﬁthylggmp,| l-methyhnosme 2,2-dimethylguanine, 2-

thy BideAnE O Y. MRk M b i MBLRY I y 1 sRie! | §iniEnyl N6-adenine, 7-
R T

methylgaaging, g rm;hﬂgwxmmhyln@cﬂ 5-methoxyammomethyl 2a-thiouracil, B-D-
| t .
mannéls?g@'teﬁsﬁﬁ\'ﬁosslsne ﬁﬂg@%@ﬂh&?lur%cﬁﬁﬁ W@?&GQ&&%H, 2-inethylthio-
N&isqmnwyyladennmeurazﬂ nexyagktie amdh ewytaxtomllmyl pseudeurael], queosine, 2-
thiocyg)sgr%e}? E%:ng%{nfl Sltﬂ.ﬁ}]umrg %{Hoﬁxeacﬂ 4—%5 ﬁ,u ag]-lm%%iyluracil, -uracil-5-
oxyac&amhklcmyﬁhyieamﬂeﬁﬂayﬂl ~akyadeticoacidi¢V), ,5-befhy? Shiouracil, 3-(3-amino-3-N

manno - met hoxycar boxynet hyl ur aci |
Carbm@ﬂ’ﬁ@)ﬁ%‘%ﬁgéiﬁmmﬁ PYTRS hyl t hi o- N&i sopent enyl adeni ne,
UA@Captarfiesy GC fioidGlagst of, the)Mhventish Sdafl alsPEGHPAY @Cldast one modified
qgueosi ne, 2- thiocytosine, 5-nethyl thiouraci

sugar mpiEy Felesiqd o b fhey Eaeip ingjudipgh B G [lmited: dej (arahinose, 2-

fluoroRPaBAHESE, I Ey16ke! anmuwdeesw aptan%p bt nmsmﬁ&t b&n 86mpPrideVdt least one
-met hyl thiouracil, 8 -am no- 3-
modified phosphate backbone selected from the group including, but not limited to, a

phosphorothioate, a phosphorodithioate, a phosphoramidothioate, a phosphoramidate, a

17



10

15

20

25

30

car boxypropyl) and 2, 6-di am nopunne. 30 An aptaner or
nodul at or of the invention can also conprise at | east
wep@7nP@dd i ed sugar noiety selected fromthe prDUP2007/012625
i ncluding, but not limted to, arabinose, 2-
fl uor oar abi nose, xyl ose, and hexose. The aptaner or
nmodul at or can conprise at | east one nodified
phosphat e backbone sel ected fromthe group including,
but not limted to, a phosphorothioate, a
hosplii6diRhRdL€ 4 hh@BYIphosHhBAAEP BT MY dsid3pRatiested and a formacetal or
P pphosphoram dat e, M@ % \Ao’goma?ﬁg‘t%ob
analogthgrep62007/ 012625 phosphor odi ani date, a
NRh{p¥E mkoél%ﬂ@feghd%rbﬁhg ﬂveﬁh@ﬁ' QQIQBE %fxﬁﬁ@srized%}dstﬁldard methods
formacetal or anal og thereof
knowmpin therart e ttiydese of an h'etomwnm‘% smhe%re(ylmhh@sarz egmmercially

r}-gp%g M e.g. by use of
aval]alg% a&l? ng'e {‘%{; é‘?&]#’ g’ﬁé ‘are commercially
5 avail able from for exan‘pl e, Biosearch, Applied

ModupRitorsyst ens) . Modul ators The nodul ators of the
i nvention can be oIigonucIeotides smal | nol ecul es,

P
a?nﬂ% g@gélcaé%r? é)lf Qﬁ’é ﬁ(ﬁﬂ gﬁ'?‘rrgtlz Egu?mdgs small mo}jecules peptides,

es that can bin
oligosagchariddse fox %m@hmu@glmsdw i jhepfmoleeulgpithateean dind to or
C L r.o Vi;
otherv@%e moﬁﬁﬁage g‘ne av If glqeen%ﬂt%%d dt dgﬁ&t 12 Inl' g&% 2P hrﬂIed product of
anyofah¢sgonucl eoti de con‘pl enentary to at Ieast a porti on

clp StcertBefiRhe e mRAisRis R PiRapecikotide rifgeta to at least a

portioﬁpifatl‘ﬁ:r aptbﬂleﬁ Truirahbher mbmdirﬁam thé hﬂodmaiuf anrbe anribézyme or

SR S - At B s

nuclei®! 4cP r(pme)o hﬂaﬁmo(d?&caucuéiat adid\ (IMINIAS, 2ockedURGSct &d (LNA) or

is conplenentary to or hybridizes wth at |east a

pseudegyelic gligepucienbazest R, th%tn‘“ﬁb’@ﬁ?rér“ﬁ%fé‘é‘:@é@%és gAMglamepgary to or

hybncﬁfe%twhﬁ{éfléis{h'?BH{o%dm& dpthiedependent on formation of
he appropriate stable secondary structure. Therefore,

wih| aptames ms,qsmsu anrAcHve testim stoietuge whichyisslepsndsat or éormation of
the ap?rnéﬁgi%l sEPOL o s%@tld?é ggn%fquren%ﬂle El‘ltlé)ﬁ]eag anidh€ of formatlon of a

ention an taner he 'sane as between
duplexsheztwberi a nemplammnylokhgnnMImidednedulmt bf tthenvamltxen aﬁdnan aptamer

is the gr%' lge?iweé‘ u?\bo Isﬂég 1%%%1’ 8{' gon%onu&legt# gé{hcﬁlﬁ Tules for designing

or ma such a produ are |
such intdracaion emd| the hmaame of Somtionr of sﬁbie ar @toeluaf are impacted by the

. n at | 0 nt for .for .ion of the inal .
intramGPnfoE sl ool R Pt o GRelFR0R 8t Sppity fof ffpation of the
final etablen ae?lleb,y ahar geg iratg & ehlso;sueg ofu Cgr]aﬁltyl drhdtieed! | Bt Ctérgetlng the
. to gestrane S.a or n e-stran
°1‘g°"§°1‘3? ‘?‘1 ’§‘° Ylé?é i SIBgle; = *‘Pﬂ“éP 'g?BP%\ﬂ%‘p ‘g‘iisgletsﬁé“‘?@r%rﬁf ?o‘ﬁ‘ls present
in thech%tahi'éi Fédt ﬂkrmhﬁaﬁ&rabf HieNhR¥mbRcORE daplek 8 Jcb@S tIRNBEG¥nergy of
formation_of the internol ecul ar. dupl ex has to be

formation, gf thet Wwtepmelpchias guplex thys fte befpyyab lsfoth gespect to Tormation of the

existing intramolecular duplexes within the targeted aptamer.

-1»'

Modulators can be designed so as to bind a particular aptamer with a high degree of
specificity and a desired degree of affinity. Modulators can be also be designed so that, upon
binding, the structure of the aptamer is modified to either a more or less active form. For

example, the modulator can be designed so that upon binding to the targeted aptamer, the
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exi sting intranol ecul ar duplexes within the targeted

aptaner. Modul ators can be designed so as to bind a
w@asoviigueb@r aptaner with a high degree of speedf/usiovyo1262s

and a desired degree of affinity. Mdul ators can be

al so be designed so that, upon 30 binding, the

structure of the aptanmer is nodified to either a nore

or |less active form For exanple, the nodul ator can be

desi gned so that upon binding to the targeted aptaner,

three-dxﬁx%nséﬁal%@u%ﬂﬂg loF 4RRA0Mp 1Rk 1dHRPI SdckOhat the aptamer can no longer

ee-di nensi onal structure of that aptaner is altered

bind t%\ﬁ%;ﬁ“sqﬁ Folegide anbindeto itstargsbmolseyls with losg atfipity; s
tﬂft%ﬁnmkle% EndiluldtbP an L B idesi @(i %t t}{SQ| %‘;‘)U}x eoﬁ‘i’hi‘hE the three

~ less afflnltg Al'ternatively, t nodul at’or ~ can
dlmenstesalmqnls@o thataptamesis dliared srgthat the affinigeof dxemplmqrrfar its target
C f p | ter t
molec&l% fﬂ é t'ﬂﬁ? 611% t %x%ﬁﬁ% ﬁlﬁto? Jaﬁ ﬁéj d%%igﬁ%iatso tngt > |upon Sbmdlng,
structmeaihmmﬁd prdihmtd irsthe taptaren do) ket (he a;nmndzre:adémncgtmelth target molecule.

G R G Rl 8 st Ponaiemad e el g htamer. o

this edﬁ&(ﬁmuhte a aplafnerfs fitst @éxﬁb’ﬁﬂe& ﬁlzﬁ i toRhe défiret hﬂerapeutlc target. In a
IS an apt aner .

nvention, .the nodul ator it
secomi FIER: 2 5EsoR ﬁeweréh%t&"aﬁﬁeﬂo ‘is T8t APLaTgeris rggflgratqdrfaseng the SELEX

procesBi dederib&d tHareiflesy bekr I18ERPL Hhd CbakIgRE - the Ninfera&RMOBEtween the
step, a second aptaner that binds to the first aptaner

therapeuficgaptamsr apfl the Wget-nie o ERbadimepb dhe secgad @ptasesy deactivates the

eﬁectgpﬁ,glﬂ}s té;,tlg}er process, and nodul ates the interaction
bet ween tp t herapeutic aptamer and the target. In

ohweotbmﬁi@mnﬁm embpdinants ithe aptamerewhigh bindsva thestargeb can be a PNA,
v 35k 80168 0 7Nl sl s s

to the brget iE’NAENAl\/l\m\,IAL]SNAoor PCO, and thehmodulkdtdras arPNA Altematively, the

aptam%ﬁ%g{ég:bag@ fog{hgqt I WH}L I\Iﬁ&t& r%wh aﬁ@o %he modul%tor is an

MNA.Bmﬂgﬂnaﬁﬁ’ly,ih@le aptaifer w%ae biirlksity ehy/ targehes amNAEMNA%j LNA or PCO,
in toIet g I S..a PNA, PCO, and th
and th ulgter isjan amlxmsﬁpmir thﬁ%gw&ééme Wﬂeerﬁ aPNA,

MNA LNASr PO N dithe %Hulaﬁ)rfis PR&O. MY oftthéseQan BEeWsed, 8 Wesired, in the
‘the nodul ator is an LNA Alternatively, the aptaner

naturallyij Q4FUFTRE StarepchRINtET gbtinj Boprnayrelly PREWTIRgAStgFeodigmistry or a
mlxtm%n %etr@cﬁ" pRf L@x%}rﬂ)‘i i & & %g?erré{‘yetﬂlgoél&gﬁte fhe" p@:ﬂé§ &> in the D

desired, in thé 20 naturaluz occurring
conﬁggxaé‘peomdexm antalterngtive pmhedimeat, theaptgmertisin ithenIg configuration.

SHEI6RCBRBbIEN, Fhe AmoBhifiol” ¢ WL TERABAT s 4R Bl dorubtBotide tha
off crRboi CRS B

apre erre I ment, eatamar IS INn
comprises Risgauerice @nmpmcbmaxy an aalqaetr npoitive ofitho Chrg@ntﬂ aptalmer sequence.

For ex%%éwﬁgﬁdau{n%tﬂﬂgto& ?ﬁ gﬁmfc?&fﬁ'dg %mgbﬁgnsé s c{ﬁ%n@eﬂp qge%l{g%g&tary to 6-25

ator o e inventron 1s an o onuet
nucleotides ofctheptargaed apmtpnemmcalmw-éﬁemdequdba atord: etgp:ha]ay 10-15

of, the targeted faner se n
nucledidf Advptaeebielytl F JRoaRish MiaBstieaise i SRy to 625
consecaife emelgoﬁdmdf&maﬁtaﬂhyr toialsaz(ﬁgr rzuatmis eexlﬁded@@\ad)xfludlét&ldes The length
ar get e ta ica nucl eot i des
of the t%?qﬁ%m 935%'%“ ke e ephinizedAgRg inpeRssRY the feeted aptamer
and thBREfeLBIUhO TyPRANG tIROinodBlatcr 1RBRUAER AL %-8@ nficléstides in length,
more typically, 10-30 and most typically 15-20 nucleotides (e.g., 15-17). The oligonucleotide

can be made with nucleotides bearing D or L stereochemistry, or a mixture thereof. Naturally

occurring nucleosides are in the D configuration.
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consecutive nucl eotides of the aptamer, or 8-20 or

10- 15 consecutive nucl eotides. The length of the
wo@ahator ol i gonucl eotide can be optim zed t akiTgsi00t/012625

account the targeted aptaner 30 and the effect sought.

Typi cal ly the nodul ator oligonucleotide is 5-80

nucl eotides in length, nore typically, 10-30 and nost

typically 15-20 nucl eotides (e.g., 15-17). The

ol i gonucl eotide can be made with nucl eoti des bearing

DVQﬁoﬁs stretegies i bd higed @6 dbtdfintiiel tige bbﬁfrﬁpfsue for oligonucleotide
i nucle05|des are in the

ur al | occurrin
bmdmgotﬂf% &ag‘ﬁr? SRIAMES. (B TBRITFALIREYReTY %zmmymswmphmmm

oligonVelebfidks &t "aBtHde Sar6@ill BR dpiffled A dRNIEHEIeRBeritient can involve two
optimal site for qligonucleotide binding to a targeted

expenamlw@rfonnﬁd é?ﬁbieml%lb)r Aspew canljdatg migRirgcanbs progjcedin which each
of the m&grgf‘ﬁr@ rc)indl%t'egﬂﬂﬂﬁl: %94 b ¢&ed ﬂﬁ&em‘%id‘%oﬂgy%esponds toa
he apt aner. ki ng experinent can | nvolve
ohgonexlpewmenﬂslapeﬁfonmt Jiagh emmnlaﬁrlo)f theAcamwa@endxmm also contains a
randorg]%zéé %Gglo& ag s%&e%e%d %ggrdlr%WB Iné §H rlltul(s: lpolsgcigl% tg‘?ﬁ‘é%?&? what are
referregiCiodas’ &gﬂtm’deﬂh aptaarets, egiioh dsntain &:gmﬁisl thanhoai biid demore than one

| at.or i nteres a er of .the. candi dat e
bindingy (iR 08 3 0 APHFIS. ol [ SHFGGIAS o Bgi BiF GPProsch. 2-O-methyl
ohgonsereu@dase@: g ,Arz'ocormhtngl 61@gdnhbﬁ:oﬁ@ésbl @Boutt 15 uglessdds!ia 1t=:ﬁgth can be
identif g referred t. "extended" aptaners
used Yt G CLrRERTEH BAUHE 3 At ieetidlesp PRGTEoIEEr (g Sioniucleotides

compl@in@ﬂ’daﬂgtdjﬂf&édhd% 1a13 IPIBRML2S, lefe. @f@sfaﬂﬁmlee Wpthihet)NiAS empirical
proach, 2'-0O-nethyl 10 ollgonucleotlde

strategy! Cay Behapticwrily, cﬁﬁfrer%tbie%réey the dmpaqtsoh the e’cr? Iayesrycture of the

aptaméCAPR FRNeRE otiRfiditRion 308 bémﬁft %i %ﬁl&bﬁ%ayé described in the
nucl eotides on the aptanmer (e.g i gonucl eot1 d

Examplesrghas rfem.’woynthy wied| teoqsrsesesrhqainélty &f 2he differew, oligapucleotides to
hybncf?égr ?t?éaﬁlggéﬁl %?5{'1}% éﬁc%gl 0l t Bﬂesls %1 a# e olﬁ‘a@x&gs of the

ohgonuelreoildtr yeqslinedctloua@uc;fe cdmapletqobmdmg oﬁ theh @ptafferc II‘hn apility of the
tion diffi t . to.predict

aiterchh ol hlsibof R @B 5 et fut B B oo 47 Btamer fom,

or assbdatimsebthe tapaanadpivith, Yitsahrgehmotbichfectanilso be determined by conducting

st KDL ERL S5 o NELI AR 02! DCoSRIEIE ot

can b@émwwﬁiomhmd@ SrsOfbld aeblircexedyi VAligoaitik6tide, bk Méks '8 required to
the aptaner. The ability of the different

modify Pregamtleaﬂea*éeeﬁﬁae PRIpBIEE 2Rty aEget Mmalequifein the degifed manner.

dA&Sﬂﬁh@élyOmeQ b8 pRInAFRAn be MR Jifisd s@§§ﬁﬁin€lidd@ra gle-stranded
apt anmer mntﬁ its target nolecule can al so be

he
tail (3 crz_rtf‘e)rlm%ﬁr tp PromufieAsEQcRfiopovith amgligenueisotide anastuipiere Suitable tails

can cHﬁrnga if % RXaRleBtidly, ANeRERS S AR rkiedRAC! rﬁgfe' %feramy, 1-5
modul ators can be selected such that a 5-50 f

nucleafides and xwesisprofergily gdriuencentidde (.5 maedified mgclpeteﬂnsr%-dh as 2'-O-
methyi Qeqélgpcfgsn%y[ahgﬁ zeab &Id lgkr‘teptgg‘{#@&dgr!kear% 185935¥sa<§% | Js™escribed

[ ecu In t e desired manne terna
in the Ehempms tutt dellawp) terverify ahrat bédxtmni pf thecsingle-agandeditait qu;enot disrupt

the acavg' s@gc S&fr i taﬂag éralA éonuc(f %l%%o)guclﬁ%t&t ((rf%rt gx&npqgoi eO-methyl

assocration w an ol
oligonScliebtadds} tHanichs fornh, foaaxamplp) 1,532 014 5 tb@se?ﬁall’d.lﬁ'hth(lhe €tSsequence can

v e STt LSBT 5P i S, s el

their bilitg.to iAO@hdd BE ratCoLaiskstestignueNthi@Saptamér from, or association of the
aptamer with, its target molecule. Scrambled sequence controls can be employed to verify

that the effects are due to duplex formation and not non-specific effects.
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met hyl sequences). Tailed aptanmers can be tested in
bi ndi ng and bi oassays (e.g., as described in the
wdcxanphmeo t hat follow) to verify that additi onpof/usiver/oi262s

singl e-stranded tail does not disrupt the active

structure of the aptamer. A series of oligonucleotides

(for exanple, 2'-Onethyl 30 oligonucleotides) that

can form for exanple, 1, 3 or 5 base pairs with the

tail sequence can be designed and tested for their

alphé bliYoruR 163586 &l ufat s OF thRvERidiEebrApi RMEdeqaéeonplementary

well as _their ability to increase the rate of
to at lepstsd PPEIONGRL BfaptaRera FT. fabgluteo porpRleBIetRfity AS Bpt required. A

En at o'f'%h @‘.5@1

sequelgequcgﬁg’g conetn)rﬁylodo?l tclall?lgngf e&g%gﬁ yed toéﬂ\?%rr ﬂféf Rﬁherem frieans a
sequengdef kaving syfficient complamsntatity de rb@tatﬂﬁ t@Mbndﬂze w1th the aptamer The

0 7
<bilio RS o6 (SRR b pe o B P nenpriy apd g femsth of the
antisebdvemicieie atido Generafly] the largee qhnehﬁmmmngloé@nudegndeo tlet more base
a.

mlsmaécgtfﬁ?lx%ﬁéﬁ Igfat? €Pti%f§ern’6t g.pgzgg ra}xbanalve tl]? g‘g&h%ﬁg’é% Suplex (or triplex as

the cas€map) BeyeOhakkilled inthd A88in asceftain DivlérhbleiegfeadTRhisatch by use
nmeans avlin

referred to herein sequenc .
of standgrd prycediret Sy HEHERE 414 Ty iting ML) e ?QS"‘H?:‘%?‘? gergglex. In specific

aspecfé/l iHe S1DNAGILSH®S canl BE ab 18t Isi b1y att Rakty 1D ndélg6ridedat least 15 or 17
. téﬂ?’rend on both the degree of conplenentarity and t he
nuc eq

&t # lspstdenucientidss s et deast 80 uglqogidesschr aliggpuciepiides of the

inventiéd 8581 bk SNAYEF RUA I0P ThithiSO MGhea! beQerit iR etk %&ﬁﬁ@d versions
m smatches with a tar get apt aner It can contain and

thereoftsingleswanded- st abl e dupl ex (or triplex as the case

Y gp B o ol 1% B 0 RF T Srrs are a ho
five clpssss eflubezymes ttiajteachrdrsplatyraedxﬂ‘efdnt typed |sp¢cxﬁ¢1t)t ffer example, Group

I Intro(g%br : %id C‘ﬁgj&%&ml?gﬂ leiﬁggs fg‘)s%clz% 916(? & eu‘frlte:dayt mltBe target sequence
1mmedllute|l)eﬁ't oftikhe clélivagceaﬁé ardd binds U476 mtﬂébfid&sl dlahe 58tidk @fishe cleavage

site. ‘%2}*5 ﬂgeg% f(s) télbe[ ége mg@? tlﬂgg %;n a o it lgéﬁets rttO&NRcleotides in

size. AlthigdieRBhple d¥é HauirRérhedd Rﬁfdzyﬂiel V@ﬁc}xoire nBduf 3@€ 40 nucleotides in
versions thereof, single-stranded, Ln one enbodi nent,

size. They reguiie s tareet sgapsnss MHeinypediaiolyns'y pkthetgleavass site #nd bind a
variabl€AghbermicldotiBeLoRBSESIRE JFitROA¥IRSe sHat A §6Gth 91'a§s°ir@¥he Hairpin

a different type of specificity. For exanmple, G oup
Ribozymes,guaich age alsont S0Fmglootdes monze: Idicyseauiess the tayg«zteseawce GUC

1mme&1§ﬂ:ﬂ’}‘ Q‘eofath]:J cleﬁvggkesl Bbind AMMERSRided TTH 'ﬁgﬂeyofﬁ.he gfeavage site
i nd he

| eavage site an S 4-6 nucl eoti des at
and a Sanehlel aumbey tvethel3éa1¢agvé the cleavagarsatehthe ifthsgoup ere Hepatitis Delta
: Ei%gg -gg% ( ) ' t. to 400
Virus ucl (ﬁ))?l S %\g]hWﬁs}!ﬁzaéc. X%u? ﬁp%&&ggg&éél lrel%%ge Hammer head
RiAlnoﬂycnalassr\hf citalytie naioud es3Ge t:mlleftD"IhNAIzms'U ENAnyrdés are single-

SLzZe. e equ th et seunc H i i.at el
strandBll”§1d (28Ve hEAURNA BAT DRASH eR5eHF BEScl Torl BRETINALSIE has been
proposudc bxdisi ldeemaas thet 10-23 tmedelt []I‘l‘l@zﬁh@’c‘&ﬂgmrgﬁ the "16\A23" model have

ourth cla ret ich are
a cataly domsin b Aespyensaieaties, 1sniey oY dyispburisrestogyigjep domains
ofsevéﬁmﬂsae&isfﬁbohme&icﬁ:&@hth of the cleavage site and

bind 4 nucleqti des at -si de of the cl eavage site
aheleobaser gbfhe qha?sé?le?tbdet lﬁ‘@d‘slamﬁ gethsrinygpdiop) cah g gennected via

internd¢1bSbasd Nfkhidst R.Ar LR ArRaRA! (dsl & BRI ERe of peptide nucleic acids
(PNAs); Nielsen et al. (1991) Science 254, 1497 and U.S. Pat. No. 5,539,082) and
morpholino linkages (Qin et al., Antisense Nucleic Acid Drug Dev. 10, 11 (2000);
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25 Virus (HDV) Ri bozymes, which are about 60

nucl eotides in size. Another class of catalytic
wodoeasoes are called "DNAzynes". DNAzynes ar epSi/ogioe7/012625

stranded, and cl eave both RNA and DNA. A general nodel

for the DNAzyne has been proposed, and is known as

the "10-23 nodel. DNAzynes follow ng the "10-23" nodel

have a catalytic domain of 15 deoxyri bonucl eoti des,

fl anked by two substrate-recognition domains 30 of

SummeRNE MRt RuSRRX XEIdDOAILCDER!7,d8F (@997); suuﬂ&abaéteas Antlsense
of the oligonucleotide nodul ators of the invention

NucleigeAgignRag devwi’a 63 (I huErden st @l iInRig)dshera. 471, 17445 (1996);

Partnd%@ Rt Ly, ﬁge%@sﬁéleféﬁcfdrbﬁl q)&ﬁ%e 189 (RR18hy, 48 b g%y%&}fer natural or
); N elsen et . Sci énce
modifigd amlgas m»atohgqouclsomgs g@za)lsca ¢ Lon&cbmmemmqqxam) Nielsen

o . S0 Syt GRRLLEIPSN B A B YOyB kol 4 oo

Nielsebetrie Bioconjig Chemnkle 2BRBI(2000%. Aci d Drug Dev. 7, 187

(BARE) e SBECASR: e SRS PSRk, Bt e i

compokﬁﬂyﬂﬁ I{xlﬂgﬁ,‘s, thd:’aédi)fyrmee &bhcldione dﬂbhg@ﬂﬁ&oﬁdﬁ Elxeplaced with a

cid 169 (19 by, any .ot her natu
peptld% Pad%a? fg'ﬁaéal #qbﬁnﬁ@é era@f@)ﬁ ttj‘ﬁh‘l%lee‘é BHeched g2 %ﬂtgra{lwccmmg

or noﬁ—ﬂﬁdﬁ%jl%@uﬁh AficttobideNANA b IR an elchihl pol%tam1de backbone
Bi omol St ruct n 17, 175 (1999); Petersen et al

J
consistjpg oR-E¢raminoeshyllelyqingmoits. The Bizieg, o pyHmiding;bgsemrgdinked to
each H}eﬂ‘a]alme%?ﬁer(ezgﬁganyl Ahder Sf 8) GOTRGENER- c&ﬁ}ﬁ&m@ﬁﬁry nucleic acid.

anal ogous t’o ol I gonucl eot i but “di ffer
PNA h;mﬁmsaommwnemmv% ortlhh?Ad@malﬂﬁi@e anana(bléﬂ@r@ntatmn following

the W s&%@igil& b % bgﬁmtgsfufegpkﬁggg Hg'r%e{glb tut%ecﬂtthg %}P@%&Q&?Hx@g enhances

he pept1 one is attac
the stability ad0f yhechybrid RNADNARNA)nduplestd yasocomparedg to the natural
homod;u gl eobase. PNA often has an achiral pol yam de
2CRB%ne consi st ng of N-(2-am noethyl)glycine units.
qumﬁlmbmwremm&mméi so&xahﬁaﬂa&caise théeynkrechsieanbled ddom morpholino
| ene car, bon l'i nker to target

unit vi 3
subunlf saeth PR ESRG17R BF G AL BTN bifEA Abdngne, yboine, guanine,

and th§RiRS) ifikied 36 ¥ GMRnHerdd\okphotin® 3ing| ESthtédn RNEWdR@f-flé 8hbunits of
orientation follown t he WAt son-Crick base-pairing

these four saiburnyif SYpRfc Aigr iI9RFdnI Arseegifict arderpRin nanighife pPRosphorodiamidate
mtersﬁﬂhﬁrmﬁé dtd %?vesﬁ ngl{ph&l\lnd)t)hég' eThyR hergRdMM OMeBNAVith their 6-

uplexes as conpared to the natural honodupl exes.
membggsd pmnphﬂbnmb@q pee maieties dpimed bynaneignisclinkages.taffoyd gubstantially

better AR | A DONAY LD e mﬁ?c{égd{e%%}n#e]ﬁ Sf:mbered ribose

contain ne O our genetl Cc a;es \
or degxyoibpsee, bg@kmme momnds t bgineche)byl i ioneal diokages (see wwwgene-

tools.cor gﬂm?[oqd %%B{I]’Z'e 51'11{})% t een to twenty-five
subuni our su unlt types are joined in

aLNpesi 4 clasood @beanamguesnthat ppbmesp bome deamied aha make it a prime

rsub es 1 rpholino oligo. ..
candldfﬂ #@ﬁ{ﬂr gh@? uéveg 10& ﬁe mrrﬁ%no%ﬁt%? cyclic compounds
structuraiiy kmhlameo FACA nsreoniars. LN Ashare mest df\the ohermieal properties of DNA
and IAn%(t 1 water-so{u%'ied Cgly gg tse%r;.trgtgci {)}/ 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
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better antisense properties than do RNA, DNA and
t heir anal ogs havi ng 5-nenbered ri bose or deoxyri bose
wamkhoreo noi eties joined by ionic |inkages (SBEr/US2007/012625
wwwgene- 25 t ool s. com Mor phol -
i nos/ body_nor phol i nos. HTM.). LNA is a class of DNA
anal ogues that possess sone features that nmake it a
prime candidate for nodul ators of the invention. The
LNA nononers are bi-cyclic conpounds structurally
reacticil, B L ihEPRERNIAVEI DN tb\Mprih '\IXTH&%a&f tht RBecificity of detection
cheni cal properties of DNA and R
of varigat gpcleig| agisisdn theyrin pitre gﬁgysa@%sgnbw g)eqhe application. The amplification
proces?%_éé??ﬂ ‘rag%lsﬁfeleseéé%g %%g%%FMI%t &és\il—rgacnons are not visible)
and s¢\rem10t¢amqn@rmay takeAplaom dnrdhe shme vesselhSee faNAxasmplRNAS. Pat. No.
631695%903 results in high thermal stability of dupl exes
’ itTh conplementary DNA or RNA, while, at the sane
t Peendobgylitigligdmclabbsasen (BCOskcdraad s hausedrag armd)diﬂatoﬂ' i the present

1nventﬁ£\{]ss? H;%r%? é\l &gﬂjh’gz\sv\f{lﬂts P:ﬁgtgu A %o}xﬁé?g&}ﬁ, ﬁeﬁg}egts attached

throughOfheRi IM3NGr 8-5' lefgA L JgM(e&):gmﬁss(mastfmamﬁalf @gment") of the PCO
enzymati c_ext ensi ons, e. the PCR 22 WD 2007/ 140000

has s OER 23 arrt@smq ‘8?8"“}‘%139%%"‘1@ EREN3PEYehtarget mRNA).

AnotheP Y& dn® (tht G?ﬁit&'ﬁ'vé isE@ALALY) isRehPidiRentdl§ 18 RREY'L bE 5ttéritnal end of

det ecti on variant nucleic acids inthe in vitro

the fupgtional segmaent i(dependingtarethg sad; thequebwhivh & isagaehedcig the Aunctional
segmdit P 45 2 GRsflf of REPletiiardtly! Bilt&eer? B FurldtiGfM1Yand rotectlale segment

di'scrimnative (cross reaCtions are not visible an
segmesgs, ICOs faermy intrampleulant peudepicyelic suatures dathe abspnge of the target

nuclelg%&dfagé gyc Vi %Idl% osdrl{uc {aggleesth%rb%ggérgﬁa tlsenBe oli u%onalcleotldes

becausssofithepaesenteoof 3'43' ohs'-P rlmagd:s anidrthe ﬁd?mmlno(lsaé‘ enttaxﬁolecular pseudo-

8 ) COs t ti
exolic it FApaRioi ety patg T Rarpo 410 L A YT, Bce suggest
that POGs hivel lngheregn”amids stabiliey 'thatnaid, Q)’lﬁhnmmt: ‘andofisstil @listribution

oty S e LA, AL TR clpinaion fom

selectéﬁ‘ aidues. whews 'ﬂuo(ﬁﬂh@re %@&ﬁ&kh&ﬁn&%ﬁﬁ@h& Jipiopnately linked to the
npl enentary to the 3'- or 5 -termna

PCOSf eﬁé%w draent dgyention( dhe Jnalepyleoyiy h%“%?ﬁ?et WheRigh Wnincthe linear

configukratich, Bhf RE tﬂ@lgreg&nkg & dutnehdPahe c?ﬂﬂ:%ﬁf&rma%n.
resulf of conplenentarity between the functional and

pPeptiderbased gnednistors ob gntamess reruerent ginnlteinatiMeomedesular class of
modu%?cﬁ'F Q@ oﬁgsﬁa ?eo?:ﬁ[ey 6t H{eﬂsgﬂano':%s PR QIES of m&ﬁ?at&%rggtpamcularly

el c re nore sta
proveasefng mthien mafﬁcmnlwmnge Obgmgmlnmide anddidators Dflactarget aptafmer can not

. pr.es ! ! . §'-.§' |_ .
be ispRBACh DR G Mo of dpoRlind, el hRAANC R0, 14 Brpmote, ucleation
betwePh amhmatarget reangdi the bligmmela:bitidembdmliamn haraddiatioabi;iebtisie modulators

providd diffeféis bide RifiBifisd 954 bbarbhidneyte Day g e ool moatficors.

diGiigosdvdhariddes, Ek@irhixﬁgl)&bﬂiﬁb@rcaﬁ ®ind i’m&&l@é acids and can be used to
nati o

| i gonucl eoti des i raI ra | i
modulaf fie &RV ol vt d SHALTCIonIE s g Ralpebvoen the aptamer
and tHEURFEERBF ofieheizs ldefupmts or aﬂcmiﬁ&r th%ttﬁhdin% lbemsénttﬂe tab@n%g and target
PCCs of the present invention, the nolecule w

can alsp hsr wsedecas,ihe therapsudici segulator; | Puch small molecules can be identified by

screening candidates in an assay that measures binding changes between the aptamer and the

target with and without the small molecule, or by using an in vivo or in vitro assay that

measures the difference in biological effect of the aptamer for the target with and without the
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configuration, but the fluorescence is quenched in the
cyclic conformation. Peptide-based nodul ators of
W@ P00 r epresent an al ternative nol ecul ar cP@EysES®H7/012625
nodul ators to oligonucl eotides or their anal ogues.
This class of nodul ators are particularly prove
useful when sufficiently active oligonucl eotide
nodul ators of a target aptaner can not 25 be isol ated
due to the | ack of sufficient single-stranded regions

small tRolREGIBEDIGhcBUS | $adll GRolebAt B eTiehtified ah@ielexRibils tthe desired effect,
.ol igonucl eotide npdulator. In addition, [

! eptide .
technigyes fugh g5 sombinsioripd agpropehesianiegisedte pplimies e chpmical stcture
for theP MR IER CPl NS fect.han ol i gonucl eoti de nodul ators.

digosacchari'des, |ike am nogl ycosides, can bind to

nStendard hinding apsays sganbbe ised oo ideptidiv| andeselprt modulators of the
. t il S .
mveni S0 Rhe ARG o T, BB HhBIADRE, s, Tt i, s
modulatdrecau becahtaotep withahe aptdinersete Hehtergeteaiciumigr bt veratitianseor typical

oy BTk S5 A P B B PR Hor n

binds &er#peiihdrgTeA RbdlRiteS that aferfound &y bindahe aprasier ean then e agalyzed in
chan%eﬁ)_betvve .t he apt angr aad t he tar%ﬁt wi th and

an apREPPRYE bigaseaystvieh yall vany depegfing on, thepptager apd iy, frgst molecule,

for exafpY¥ed tédpubsiivaltestBpto doeakine a8 thd st nfdaRlReCean Bffect the biological
bi ol ogi cal effect of the aptaner for the target with

effect gapped by bt aptamer oniis s Mrirl®000 PCT/ US2007/ 012625

STTRE (GIShe Uiy i£3GEchhiquBRlded 181a86Hs irlding Sspability. kb le,
that exhibits ?’ﬁe desi r%ﬂfef ecta, te}:hnigqﬁ?sa su%h z;sexa[npe 2

DNA dmemenhicontaiiiing the dest seguenss i dirshs npubated gyithrithe tesk grotein or a
. i cal -~ P . i r f .
mlxtugtgﬁi't a?]bggafuﬁ:g% lﬂlﬁdlﬂ%@fot&'ﬂ?, %ﬂsth&? geﬂa?ﬁytll @B Q %6}1/ %g ﬁg&tmphorems.

ding assays can be used to Identi and )

If the ANAC fragment] st lonmddy pradeinsiti wilkbe ilarger Mo sizendnd; gy migration will
X |l es e | shi.f Bl ACERE S, T

here BT 1B Tl B UL o G KR WP T RO "one il for o

electr@jhioetizr gelt mobiity ahifehady waddre (2 dontetidgtinanmioture a nucleic acid

. ..typical physiological conditiqns and eterm natio

binding G5 oBH e ARG REE o O IIGEET PROPACRIIBF oG8 molecule

compfidifg 3Pt rA6REulard §ibbémgidentsaitablt hadnditiéns' @6l Nkohfdtdispecific binding
t he aptaner can then be analyzed in an apﬁ)r opr.i ate

interagfjong fehiyeen,ihe gRotRIn and, thepreReniarmingsn comPleK, tIFESIn 47id probe is

selectéd $rohffHdeErolp| Basibeng &P dSIONASKIONIAE maaRNAd (b Bleb@Sihbtesing the
to determine if the%est nmodul at or can affect the

mixtugg; ofich grangferring.f eying Posiivg PrgsuFe blot Hapten o j qapillagy Jeansfer, the

1R &CYl & BlherBihf the?RRfbrde & pBGBILHYEL4EES ryRon; and (d
compassess bﬂ%?%ge capa |hl fhte. Forr exanpl e, alg’uDl\élXé riyfon; and (d)
detectingthersemplearhoaing ite thethembrage by dgigeting thegnani-radioactive or radioactive
labeli.hrlﬁ%’@(‘% xW th the test protein or a mxture

containing putative binding proteins, and then

s@peBiamae technolggl mgasaies bindimh everss on thé sérfsot hisipBMface, so that

. fragment. i,s bound by protein. 1t wll.che |arger in. .
th inler IR a0 it Gilings foe Spisinely of W pnadbi. Testng he
specificityadfl ancintevadtioat inodlvehsindple endlyz ggevitether @iffeveanmbkecules can bind

one .h%{ifor a . el.ectrophoretic I bility shif
to thegmililine! ipecipctint, Binding (R SRPLe G RaRER L firiace plasmon
resonziiet ¢SPR) BifnBAY sprtRitait s Wirddilycapparent adie@e lan\ifitepdction takes place or
radi oactive | abel ed. nucl eic_acid nol ecul e .
not. SPR-based biosensors monitor interactions by measuring the mass concentration of
biomolecules close to a surface. The surface i1s made specific by attaching one of the
interacting partners. Sample containing the other partner(s) flows over the surface: when

molecules from the sample bind to the interactant attached to the surface, the local
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conprising a nol ecul ar probe under suitable conditions
to pronote specific binding 20 interactions between

wo b@7psmdei n and the probe in form ng a conpl exgT/US2007/012625
wherein said probe is selected fromthe group
consi sting of dsDNA, ssDNA, and RNA; (b)
el ectrophoresing the mxture; (c) transferring, using
positive pressure blot transfer or capillary transfer,
the conplex to a nenbrane, wherein the nmenbrane is

concerﬂih’iioh' ¥Banges hadd e SHRO Nfespunde (1) mdieheg! Mg Fé&Ponse is directly
npl ex bound to the menmbrane by detecting the

Pr°P°‘i"\‘8H@1rt8(9]i‘%‘é’é§ﬁ Qfanglecylgythabbind je theyrfagge| 'n t he

COPR|afi¥es \Tfﬁ@n BERCR rr@ﬂé&é‘d"ﬁ?ﬂe? Q&ﬂﬁ%ﬂﬂ%np 'ﬁ'?)m ngnductlng film at
events on the Sensor ch |p surface, so that

the mqefﬂi“é? brtwaen e medireelf diferane reffactiye indext by Wrﬁ‘gcqrh dechnology, the
fd T [ [
mciaSPEELLEp1Y o8] L Y 1ELDor 05 0 0 EonGREEL B i e
of goldionf éneeqlwp mfmj ISER causedrameductiontineghe nmtotsityi oforeflected light at a
st B b e R LA PRI T Wt o
the sidesophosiee floyh &ﬁ:ﬂ&ﬂeﬂéd \Nght Wéherﬁmoﬂethmsaﬁtth@ sarfiplié @6nd to the sensor

| ace or nat P ns.or s ni
surfack, (hig P&B??’E’E%WBWHE‘H ‘Fﬁ irachive Tdrc nf?'r—' Sirfare ghanges and an
SPR REpyHRE 66 Uddtected. OPRItiE dhe liés})@ﬁéb ag#ifstS Hided@riA$ th8dRdurse of an
speci fic by attaching one the interacti

mteraﬁslaptmev@es 3AHNEatyR MReasHIcek e RIpEIEsS ﬁ%ﬂ%eng’?"(ré‘)“% diks Biacore

techndl’c\(ﬁ mbRer&Uhé acfe ofRBRmUIR réitddt A idht RANS. ‘Pﬁéml;ﬁ 19 thjabsorbed
the interactant attached to the surfacé, the

by thezaamzbezwwasldbedcghp@nﬁmzmohﬁm&@5hroeslh SPR rrattheb gold film. SPR
e

o GERIES RSy SRR PRSI Ofy S ST Cchnge of

0. 0001t hathepingle ofthe memmmanu@PRmampst@OmnﬂIhs ghoughéy equivalent to

a chax#gl%flh %%19&[ l?igﬁr tca%r g@grbgzlgﬂ%‘e%ﬁ ;ﬂg\%sens tﬁfa%g ﬂ#ﬁ? té:)r(agcg tconversxon

factor betwegn (R and Buié’ace doncdnhaan demlﬁls toaqi’mpﬂrﬁgyof thlgensbr surface and

dia.are t s.of .the sensor chip,

the nagﬁ ° 8"?:‘8 n‘gmllew E?” e 501?‘1‘?Pﬁ'atllod§/ HADEE- 9ol d on t he
Cllhdte att & &h&ﬂ;beSE’Po@laﬂ SR8yathaCeCddtertnin® whther Bh @Nigbhvcleotide or

of efI cted,light at. a specific angle of reflection,

analogy; thetspf Repide. Rlyngptide, Alearages v8 Flciolcylscean bind to the

aptamemh SUnhte® suBh thitethel feerfiRashitB the Algeh®s nRJdif&d. &%r example,
When nol ecules in the sanple bind to the sensor

ht .
clectrapreicmObHE SHACEREYo(IMBARN dtHen Ptz stintilation proximity
assays! §bdigfchta®nl &gﬁﬂbrﬁhntﬁgay%uﬁsflﬁﬁ %Ql@ﬂ@ﬂeﬁn@%ﬂﬂlglgoxﬁ?&e for eg.

response i s detected. Plotting thé response agal nst
www.gqrpputghedwinteractiony flyerescensn polamzatignt assaysp flyprasesncg anisotropy
assaysq !ﬂﬁ&tekée?ﬁ:é Yﬁeﬂ%@%é?%c oﬁu&%@ceﬂ 9 Sﬁﬁucgfen %? trantsﬁé (FRET) assays,

nteracti on ore tec ogy meas
mtroc‘zlh{!ﬂ@ ﬁﬁenrbmdmgnasssaw,eEst,llgh@Nm aaei fqr exemple,i Hh$. Pat. No.

5,789,183 B S R0 MBI Gl W B2 LR bhe ey of an

agent toebipdiie @ apéroegs Dareet mpysemswhich tthe maamnebanwed:rs theRident and the

aptamigy il TR, P T A uBiodn 06 CORPRRIATe! ApREhp gt assays in
whichrthe gbiliyy 6f) thevsgeanto tidplage ﬂ’(h’imanbxnfrﬁmtmﬁirge’ﬂdaﬂ beQferformed (for
exam g?ﬁlfj;tg iegrgllggﬂz ax%] Jatugl% SB?Qt%g}{mg&erSfS»%%Se) 2'681e }()e 1%94 and U.S. Pat. No.
6,306,598). Once a candidate modulating agent is identified, its ability to modulate the
activity of a aptamer for its target can be confirmed in a bioassay. Alternatively, if an agent is

identified that can modulate the interaction of a aptamer with its target, such binding assays
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factor between RU and surface concentration depends on
properties of the sensor surface and the nature of

wo b@7nnjoecul e responsi bl e for the concentrati oPCTo8IWB012625
There are a nunber of other assays that can determn ne
whet her an ol i gonucl eotide or 20 anal ogue thereof,
pepti de, pol ypeptide, oligosaccharide or snal
nol ecul e can bind to the aptamer in a manner such
that the interaction with the target is nodified. For

can b@iis’bﬂﬂb&enfﬁ i€ tHeopat Rl inferd0ig] dite¢tls Wit thaSspedter and can measure
. titration calorinetry, scintillation

the af] IEk?f?ﬁaﬂ/mteé%%t&}‘s sedi mentation equilibrium assays

U Qﬂotﬂ&aérﬁgéd;ﬂienyllﬁis@%%t{‘érﬁ&%tzw Be (Z6& f6OtheSRentification of an
www. cor es. ut ah. edd/ i ntefacti on fl uorescence

regulaay| thet binds dp aaptapst, the rilets3 driateragtionchetwpsn fig regulator and the
aptam@%%g% zkhecrféaﬂgl%g :ﬁr&ﬁ %ﬂgﬂg%??g%ﬁ&%ﬂ %E/)taj'xley P& T6EE mple USS. Pat.
No. 63205146 £ Credkese aﬂ) |Sweh roassdspegtralsmatiods Ehh 3k, bEUSNAfr screening

(see. for e le, U S . Pat
chemif TR oF ARG repecteticForpifinorisl ke, o i Aust Sompouncs
that birketcdhi deleicedofargen apeag;mt thhOcdn be dsed dn a3t modhilatoltk béehe aptamer.

assays in vvhlcht nt eractjon between the ent  and
Furth Qe o Pkl JFTiies o F iFSfao SHEH BORPYY il aptamers
simult@hediBRP&aiist, g .Of céthbidhRERIEBiarP $§ 3¥mpbind:0 Méte6ver| @ss spectral
ability of the agent_to displace the aptaner fromits

technigues; g0 bg e tﬁ %ﬁ'@feﬂ“"(‘f‘ﬁi‘m bstipsner plurality %feﬂwl@éllqu species,
especﬁﬂ?l "SRRI BoleBhlet S&hﬂ‘ hﬁlﬂ@ﬁlzﬁ%t@acngﬁ)% o@al&?é‘t a%ﬁﬂnéa’ S.
. 6,306,598). Once a candi date nodulating
agemvmos ind¥ro) Fspayg, that evalusis theyeffestinensss of 8 rﬁmlator in modifying
the mf’é}ﬁdtl\ég_tﬁlet%ex?aaa&liﬂ@fmfd% t{a?ét LR %%Exﬁ“cafbr Rfie GRNAkddr Beshg treated.
N a DI oassay. ternati ve , | f n agent 'S
Therej atenpuipl¢ edndirdtassays foo dudlagiealt propertice thastdarerwelf ksown and can be

e, SRS ol B0 AR SRR 1ot v
describhaértdiineptagxerstfoi Spdciﬁcﬁﬁpqﬂlth?]ﬂggls?I :reic; I yOW| t 2| Ij he
& PierGRveRiproaio Risvidshpe i 1dbally 85 siadlpterm of sptamers.

Modumrs lein bs QdertiFedtin gehétarn taﬁdugnumman@&ssaps rhélgedlad Modeling, or in
that binds to a_aptaner, the site(s) iinteraction .

vivo Rt il dti® SISk Brasuted the, @O%ﬁ%ﬁstoanef bielagicgl dunction. In one

embodifiledt, tHE bl §¥a AlobibRtdrito Af mRUGOLE( 19 defeRBinRR I EEe] shift assay.

(see f or exan‘g{ e U.S Pat. No. 6,329, 146, Crooke et

In another emppdim espinding of arpefilator (A 2pfassT it deteAined by a Biacore

assay.SCreening chemcal mxtures or libraries, especially
conbinatorial libraries, for individual conpounds

t Fnengembodiment, e modulgtor hag the abplityte substantially hingbto a aptamer in
solutl&'?‘ Qtdmbﬁulgt%r %@5& Kield I%gggg) mlgll&fx{oli]ﬁﬁ'r(W)epreferably less

Ss sp ectra ni ques can to screen
than OnrhuM phds rrtoetc gmferablwalmsrtbamo 04 M| Barl eobssmtlaag'éumeqnt that at least
as0 p%rc%gt gedgg at%{)gee& iolo upa;l %é%{\r']l?f ésccg)gsg u?%?l nagﬁ)l.{l fon in’the presence
of thelartm@eaabd onsmwmxenoquefam:ldj tb \herdin avAre KT, aaluepem es,
especially "small" nolecules and a nol ecul ar
Phan'the%rtf"c% a0, S|Ite on a target aptanmer. In vivo or in
——m—‘f‘ﬂ-o—ass-a-y%eval uate the effectiveness of a
regulator in nodifying the interaction between a
afharptaneensl on mognipedrs af ¢he preenfion cim be tfoemwlated rivter pharmaceutical

compgs%@r% thh&8h fo?clude a pharmaceutically acceptable carrier, diluent or excipient. The

precise nature of the composition will depend, at least in part, on the nature of the aptamer
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15 There are anple standard assays for biol ogica
properties that are well known and can be used.
wazenmh@so of bi ol ogi cal assays are provi ded i npeh®s2007/012625
patents cited in this application that describe
certain aptanmers for specific applications. The
present invention also provides nethods to identify
the nodul ators of aptaners. Modul ators can be
identified in general, through binding assays,
and/ornmbéslaion) indhéld ARy s@bilizihg Rddificdfiony, and th iro@e asfSaSinistration.

t.hat, neasure the di fication of  hiological function. .
Gener?lpv’ ke 2RRBIT i°ﬁém£l?%tﬂrelsmqﬁwr1ﬁ&f6‘? ?\A 36&’&%’(0 ypr topically, as
appropti€d.€i ¢ acid is determned by a gel shift assay. In

anot her enbodi nent, the binding of a nodulator to a

aPhasmepeytically usefl (fompeyitignBicaRIpFising 3k aptamey Qsp@odulator of the

EHRRAH S Bl bd Bt RS/ AREINOHY sidh as by the admixture of
presensubst énti al?yﬁgxlnn to a aﬁl{i%ner in 25 solsutiagn yatml e o
a pharmadertizally aceeptable eartien Fxampldsad such sarmerscandimethods of formulation

' L V.. . th 1 .
e o, FRRTLF L SHERERAbE" S8 By o i

acceptalsle eatpbsitioatsuithble das éffective @dpeniseation, @delc tompositions will contain
target biolpgical activity.is served hy nodul ati an .
an effgef{vg finopnE e edPtagicor hodaipn SoeR aHEbaptisy o AR gfimixtures
of moreshdred®s dodpdundher ei n as anl C50 val ue. Pharnaceuti cal
Conmposi tion %8 The aptaners or npdul ators of the

i Iy &t imagiheds, of ethe oPTeseTt BYCRtRTy (BRaFoMRRRGScean form the active

ingred feRRAQ aké BpfcallyAdnfifiSterddCinUdthiRtubdWitHRGRABIE %ﬁlnllﬂaceutjcal diluents,
acceptabl e carrier | uent or excipient. The precise

d
excipienis QF gargiery, (relleehisbarafemed (g hareiaese sarieal magsaials)smtably selected
with r&@%& 1P the! Pferdell Yofin Uf idMEnRBLASE  that R, WR12A01E1 2000 ks, elixirs,
PCT/ US2007/ 012625 and/ or nodul ator, 1 ncluding any
syrup, ssupppsitorieng gehscaridi et libsysandapensigientr withecasfventional pharmaceutical
AQdmnistration. Generally, the aptamer or nodul ator
I'S adm nistered N, IM IP, SC, orally or topically, as
albpr apl adihmistiahian madeuformadfl a/tabket foulcapsmibg ke détorsdrug component
conpfi skng .an _apt.aner . ofr. dul at or. t he present .
can b FRFBRinES U An BB BT Phie R Stiishlnly 5o Bler o s such =5
ethano$,Ugliiceasl, watérnmdatieilike verediver, avhphalesieéd® bi heddssary, suitable binders,

. acceptable carrier. ampl es of such carrigers and .
lubrics3é. Oy AR (BH- CUSHNS SLERNERn ASReRt rgegRoGted into the
mixtureD 8uitEle Windedd indtiRNWREout EnftRI0N, 3tabdla dERERY nhdll Sagars such as

acceptabl e conposition suitable for_effective .
glucosgqff rhetr fagiosen cou EMeeighDs Peiut sand |YSHE agms aych as acacia,
tragac&ith %ﬁtsbu&nammte,céarﬁ&@n@mfwm&e, ga?gﬁ@]ge%- glyd¥tNwaxes and the

m 0

‘ conposi tions can contain _adm xtures _nmore than
like. IgHgicaniiptigdain fese idostan fams Bcludse vithos dimitatinsntsediym oleate,
sodiurh Rfgafafd] ESiufPlledrdfeMdditmPehkddfe, bR IERE; sdifith Rhforide and
_typically admnistered in adm xture wth suitable .
the likghBiswetegnatare anclele, wathoyt limitatipmi starch, methyheeliwese, agar, bentonite,
' referred to herein as "carrier”

xmnhéé%%#?§¥g¥q§%itably selected wth respect to the

i Ferehged foomsnthd active dnugt coompament tarabe icomboned in suitably flavored

suspentd?rpgl eotl' S’dislg:e‘ri'l 1fc’1lg'II z?gséhtselstllc ' 68 the synthetic and natural gums, for example,

practi

tragacanth, acacia, methyl-cellulose and the like. Other dispersing agents that can be
employed include glycerin and the like. For parenteral administration, sterile suspensions and
solutions are desired. Isotonic preparations that generally contain suitable preservatives are

employed when intravenous administration is desired.
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15 syrup, suppositories, gels and the |like, and
consi stent with conventional pharnmaceutica
w@zm@ehdiooes. For oral administration in the forrewismoro12625

tabl et or capsule, the active drug conponent can be
conbined with an oral, non-toxic pharmaceutically
acceptable inert carrier such as ethanol, glycerol,
water and the |ike. Moreover, when desired or
necessary, suitable binders, 20 l|ubricants,
dirsbiaﬁlegkﬁirhﬁ@ﬁg&naﬁi@dlecwﬁeeidigg FoAipoficrtadanabes Adhixed with a
i ncorporated ipnto the mxtuyre. Suitable bingegs

variety | GHRFTJPERGAE Wi KRRMTLIR e Aftc Fchyas &t Bn elplsr aloe vera gel,

allmtﬁﬁgg?&rﬁxuchtaa&n A bHE BK1sOmikeh1%il, @Pm&ﬁydéiﬁr[ﬂoplonate and the like,
sweet eners, natural and synthetic guns such as_acaci a,

to formy g.ga @isehalie FolyBems toRiFei Gleansers clpalsENEENS-Skin gelptkin lotions,
amiﬂﬁﬁgﬁgéﬁM&éﬂﬁg@%&ﬁBhnu%ﬁB&? and the |like. Lubricants

I'n these dosage forns include, w thout )
| Irhetcampenndssgﬂ ithmpmserat ievertipons cafi alspshecadministered in the form of

llposoﬁgegi[@ﬁ'% é ick das %%AIP@‘EM%?E’?% 12 qhx%@r@ﬁ?%mgflg‘ vesicles and

multllumblhrutesicﬂ&m Wosomes sharbehformed Hyom (aewlrdrmlt)osﬁ pheagxhbhplds such as
xant the like. For liquid forns
Chdes? fﬁ% Flﬁ’ép mgﬁ&?ﬂg% ‘be conbined in suitably
f Thy Edirﬁﬁourﬁls gammwbxﬁgeim Iin\dahﬁ&? & slgo By leaﬁ;ﬂe% g@ﬂh safubld)golymers as
ntheti c .and_ natural guns or exa
tar get‘t & JHETATHETS R ROLYREES 7P 1egp¢%p@§gpngﬁay?ﬂlédqqekgyran copolymer,
polyhﬁxhﬁyprslbﬁﬁﬁﬂﬁbﬂe_a&qseﬁtﬁnbh at  ayhperoRyTtINAPpaitAGldédBenol,  or

1g écerln and the like. For parenteral admnistration,
polyethy

fmqoeéldgaglpfbﬁmeo n%lbawalteds oWithi qiadmifp¥ (fesidpesy. Furthermore, the

compduifak QRitke ﬁfe@&ﬁﬁﬁ@éx@ﬁﬁ Jaﬁ% WEl:"erd Alptefe@aBlf fah &dValcdPlifikage) to a
preservatlves ar e O ed en 1 ntravenous

class csquwciﬁgsqdahhmlwmersdre euachzemmmﬂm 2¢)ow® of a drug, for example,

polyeiRiitn BRTRET Pory bR, 38iq, ROSRH T o REHG BTBafy buri

acid, palyontisrestres, grolyacestaise ipblyditgno-pyrank.epalytyaneanrilages, and cross-linked

o an e AT oF il RIBREA b hoRSues con v

hnkeqabom apmhem taitrédse ahd fseolong biohwdilability.g. aI cohol i c
uti ons, topical ansers,. cl.eansing cr [
& PSS be’ agTa e HERD | Gty ARG T ot B liposomal
fonnuimom&%bmglmdws cRRIEP QIRJ PEG)) (ke fdnr@éﬁme NS EP4t NB. 6,147,204, -
| so_ be adm nistered i n the form of posone

Us. %P21nN9e§’§’1§39§9)en§’ ong, epbgdinmgn) 3 plywality Af] m‘a‘?ulaftegﬁ ¢3ncke associated

with 4 3@k PRG ﬂméch&r Tiﬁsﬂn%hﬁﬁt&rlgn wk& theABRhe BF different aptamer. In
vesicles. Liposones can be formed froma variety of

embO‘bm&Hb‘quﬁ)ﬂW arg spwltiple medidptors torthe same apipmey, theie ispn increase in
avidit lags Rhﬁ‘ltlﬂtﬂ}ié Bﬂﬂkﬂ@%a&%m!%%%% & étl'l\eﬁxptﬁ@ls@rﬂfaodlment a

I nvention can al so be cou yners as

plurality of SE&hmelegnley canrbei @mshemwcpdtbﬁmhst}uambﬂ@m& one or more
moduﬁ?&{rX \fb é SEHE ra%lta*.rg h ' be associated with each PEG
yhy r OXypr opy acry
molecpbzl Sf'hysdﬂsw)qys@tshy Iaasquacasamx d@pttgm[jleac}nnodulator to its target.
p eth -§neoxi epo Si ne substl ed wt .
pC}T ﬁ,l con goaﬁcg X i‘—' immudogenic h[éll mo\f\écupar weight compounds
with which the modulators of the invention can be formulated for use in the present invention

and can be prepared by any of the various techniques presently known in the art or
subsequently developed. Typically, they are prepared from a phospholipid, for example,
distearoyl phosphatidylcholine, and may include other materials such as neutral lipids, for

example, cholesterol, and also surface modifiers such as positively charged (e.g., sterylamine
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conmpounds of the present invention can be coupl ed
(preferably via a covalent linkage) to a 15 cl ass of
whemdegadabl e pol yners useful in achieving comtr/okioedor2e2s

rel ease of a drug, for exanple, polyethylene glyco

(PEG, polylactic acid, polyepsilon caprolactone,

pol yhydroxy butyric acid, polyorthoesters,

pol yacet al s, pol ydi hydro- pyrans, pol ycyanoacryl ates

and cross-1linked or anphipathic bl ock copol yners of

or aminyyonayeks or Ghh@nimiol derichtBiesiolf @holesletsl) be hegativebecharged (e.g.,

e S WG bt E5eRr ey drsremr o
formedlhy&hé bUn\(eﬁhtlgnal téd}ﬂitﬁleolhat i@ '@y Héﬂlﬁ seldcBédMipialohQhe inside wall

npl exed to a carrler (see for
of a suyab|cantames orprgpsel Ry asoiwwg %emhpldunsm FRRropmge solvent, and then

evapo@at@x%l 1th38vent (8 1818 aeﬁmpﬂin'irgﬁtthe fhsfle'dtahd § ssQlfor by spray drying. An

ators can be associated wth a single
aqueonﬁpb%sall%thmwédednm}haveﬁseb\aﬁh B swWihing o vgetmemg motlon which results in

the follhi I I her e
S o e G B g i
(ﬂlrouighd'rlme)fMLY& &vadilitign, diés tan hﬂufdnmkld)yiﬁemi'gﬁg removal techmques

o R 0, 3 B B o e i i
aptamat(b)nadsociated withthosindice dfmtheHiposomeadidna@i tncapdslal therapeutic or

. r e tor 1o the sa apt r or di.fferent
diogndffichesPt Haffmed JpSsacnch i T SROGES foeestiste iy e aptamers. For
exampllb] & caliGfic rlﬁﬁiﬂbﬁl& dsSootdles {HE6OAS elebﬁosiﬂticﬁiﬂté’ra@tﬁorﬁaﬁhh the nucleic

gBdU|ﬁﬁﬁr to |ts tar%%tﬁlll Li pophi li.¢c conpounds and
acid. FoBrfleic RrigiAtaphedcle) sl ambiilimeorepnsdu Fieh aspholesterol, can
be addéd Ro Wikfoimed %ﬂmgﬁkﬁt\,ﬂ{e‘iew tHe 8hd1BMEF I HeBornad! a@&clated with the
formulated for use in present invention and can
liposomal sperphrape: wemyv@y, tmenwlp cgid care baiagseeiated etntheyliposome
durin m@%ﬁﬂaﬁ&? £k 1 1?5son§é"bsequent l'y devel oped.
ypi cally, %ey are prepared froma phospholipid, for
exaqple . distearoyl phosphatidylcholine, and may
terials such as neutral |ipids, for
exanpl e, chol esterol, and al so surface nodifiers such
aprdiasid ey SHMALAREALGEH of GbChMeATiNGr
Sorted nGle SRIERaliof of e hleflsn6r e pilnt invention o a
mmeohaﬂnmpmw#atan@@ngns cintiadenmeal o litraparticular, intra-synovial,
tratHRg@AL | \ﬁ%laym&baf ge%ﬁ 191 ,@,394.% 0s
m ph osph%tldyl cero gghpoun S kﬂ?g Qﬂﬁ%%mmnm intraorbital,
intracapisplas,o wﬁsasnmal b@trastenmadtomcat htanwiewaailt path via rectal, vaginal or

ok ARy, i o HERRE P B, ELEEL AR, ot

paint, dinﬁscbrbn/imgm ko Viapcathetar.am ampr epbodihengothecagentamitl carrier are

a arati,ng t vent to |leave a.thin filmon
admmngecll nlél i de>01" trﬁlggsﬁ E%r&u Hlony suedy) a5, any APt Rﬁi"s microparticle,
mlcroaﬂpnm) usarmlpaﬂele sort haospltkie.d Fop stth&lai/(ﬁ&ﬂ&lrm&tlbﬁl &n pharmaceutical

rorm b 8 e S P S R g Sy Systoms,
Sixth Bamgewlnmnscxa,wmas e@ospn or extrusion (through
tLters of MLV'.s. In addltlon Ws can be forned by
© ARfaMETS B odulator efihe pessent ingention; canrbecaduistest parenterally
by mj&:ftn:&'n|'Br5’oyl Qx’é&ﬁ‘il'nﬁﬁswhrb@ref;fimgl RAhEQEP HeSRIudtd Beﬁ&é %E@ can typically

a targetlng aptaner (s) associ ated
be acchsteinpo st Bode by otsaHe 2dminiahatan apd there e most often treated by

mtravérp)%g %ﬂﬁ%kﬁ?tfgn ofqhéggaﬁ{c' ngﬁgﬂtoﬁs Fzﬁﬁérq étgﬁgs elndptpeégn% techniques

can be nodi to aSsoci at aners
are provided where there is a likelihood that the tissue targeted contains the target molecule.
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exanple, a cationic |iposonme associ ates through

el ectrostatic interactions with the nucleic acid.
wdbdoenmbo vel y, a nucleic acid attached to a |pEDpBiohi/e12625

conmpound, such as chol esterol, can be added to

preformed |iposones whereby the chol esterol becones

associated with the 15 |i posomal nenbrane.

Al ternatively, the nucleic acid can be associated with

the |iposone during the fornulation of the |iposone.

Thus, MptahRes atd miydlatd:stdfoghe Preddne ieventon MBSl picdlly administered orally,
adm nistration of the materials _of the present

topwalihhv dfit | Hn VREFWAr nHissks) i dRtrasEPutY.e PuvaprRtopgally, intramuscularly,
subcuthﬁgoruﬁ‘l\&eﬂﬁldsoavitpt&ﬁﬂﬁémﬂy, bt} &7 B delliGbied by peristaltic techniques. As
intra-synovial, 20 intrathecal, intra-arterial,
noted shpveqthgmiiaEBaceNtiea] sompositions cam be providsdue the individual by a variety
r b syl t [ S
of ol (40 Wyl GALAAPARSY) Pyl §258 By Lt Trionca
mtramuscmlambal swgppomusm,yinmavutan grdnsdgymablys samdogen haslﬂhvered by
penstaﬁpcf f%thﬁ uésglR reserﬁgtl antar&ohl ?&I%rgnﬁ%ﬁf°gﬁé&ef% o%lpl&% :—tlén'u{lhstratxon to a
vasculag mkueamblm l(l)ercoamfg cadimpreghatingda i bload sveswelr ﬁbmsmth a gel

f | at | ant., hol us, cro
comprise h RIS 8P, Do A EPRTEY R Wifho&BhaPoumBigRing thé costed or

impregiawa@Adﬁrsgﬁl ﬁrnfnawlaf 4 Qgﬁﬁgbﬁf?ﬂ” mga}ﬁdgga |tlsSlfeCFHe@ﬂeﬂf thgﬂ&as removed
see se et a ar maceut | a orns, an
or by-pgssrsl: 0B) delipyy Gy & catheter tajaxegsakip F‘Eﬁi‘ depepy igesiged; (3) pumping

a nucl¥lc K¢i8S1igahd98dmpddiGort RABNE Mves&l tHthib' & ®eSingilaktbe mtoba patient.

present 1 nvention can be adm nistered parenterally by
Altemath\}eébt the mugleiggeid liggnd cap heatreduasd dptor ¢qlls, byantiereirgertion, or by

liposofnl %n&dg%ﬁféﬁoﬁ.oA@@ant Aoty MRkl ¥R cﬁ?hxlldé ofifle Pf‘es@&qm%n can be
In thée bod

o : dy by system c adm ni stration and therefore
administesed oY @ emgle dailyedosey of thertetad dely dashgie rvian theaadnainistdred in several

divide{i gg%&p’fﬂéﬁegﬁé}"ﬁ%‘}ﬁ&&d@% is VR%BU]%%? hg%ﬁy %ﬁltaﬁﬁ? nﬁe%iné foAller the effect

ues ate provi re’is a
of the nimieictahﬂ ligasgd by aﬂangslrmbmmfrﬂlanwdutatm target nol ecul e.
Zglae 2007/.140000 PCT/ US2007/.01262

Thus,, apt.gner
CtReA, <RpOY N, PITENEE ERUPOR RS BYRIL R fpo present
inventidaara Ic&h&l’rﬂlﬂnﬂlﬁ hdministergdi 1ﬁﬁh‘f¢hoh§ly,aa9/ B Grhf béhliort 135 s it dose, for
ntravenoys i ntraperitonea i ntramuscul ar
exampi% k;'rc}l?t it g HQ\y 9105‘9 nfvgﬁn US4 1! "efjﬂyeﬁ et glﬁﬂrPRF““ﬁ rﬁ?“&%?ﬁ‘tm“ of the
presenb hvéftibry RIFEE t& PhPREdISt dibdree un®ts RiitaHIe 8s mﬁﬁar%ﬂ%z%@ for the subject,
above, .the pharnmaceutical conpositions can

each uny qqpiaining; 4, PredalerBined Qpanfibt 9t acte aigriakcalguiated to produce the

desire®{Rtdplutid Ot 3 hdbsotidtidn WahGHE ?é'qufrb@ Qiifent! iYL, r&mmwemde
intraperitoneally, intranuscularly, subcut aneous]

i g af«oemsaﬁttynsmangé@rmﬁpwg iy 7 TRMEDH ecotapatiple eult%ythe dosage
formuﬂﬁE)ﬁ St thid 5&'&5&112%1’ febi %SMtacfs'dégcnﬁéarhelrélm I'ﬂltable regimes

roaches or topic admnistration to a vascul ar
for admlmsm@thm etwu@a(blq i aare riypifiedi by raginitial ragnanigtr@mn followed by

repeat%/cfz%ﬁgs’ tdftSﬁHée eﬁﬁ‘ thod $5hr &%?Paﬁé Sﬂfgqbasugbl%ugﬁtf ﬁféh‘f%n or other

or delivery in vivo,
adminisgatierd dyltepfatively, egomirmd»us' esﬁmlvemausplmfusaonf safﬁimrﬂgtml maintain

r .di seased. vess tissue s was . r eno 0
concerffotigh® FERE %I The {pBeH B TRA TR, MoTE) HERRPiCS AR Ll lated.
WA abediidreing the tefins Bsharmdceutidall p aegeptable,” "physiologically tolerable,"
and grammatical variations, thereof, as they refer to compositions, carriers, diluents and
reagents, are used interchangeably and represent that the materials are capable of

administration without substantial or debilitating toxic side effects.
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a nucleic acid ligand conposition into a vessel that

is to be inplanted into a patient. Alternatively, the
wop@baimo@ci d |1igand can be introduced into cebpdEHUBN07/012625

m croinjection, or by |iposone encapsul ation.

Advant ageousl y, nucleic acid |igands of the present

i nvention can be 15 admnistered in a single daily

dose, or the total daily dosage can be admi nistered in

several divided doses. Thereafter, the nodulator is

PPRathfaéutienlRNYseTull tdhpositioa Scdfpidih@l a t hedelaic?Cbf @k present

the nucleic acid |igand by _adm nistration of the

inventiagigHh ber formpplatedpcearsing ¢ kBBYfBo‘E‘F‘PPS?@“‘t}bﬁi)PD’stihﬁ gdmixture of a

pharmAB&iical P %c&?ka)bﬁ@ Birkiee Exainp1&Co P S NCHmieds A %étﬁﬂd@f)? formulation
convent’l on adm ni stered i ntravenously, by
can benfeundi om B«pmalgmn& Mwysuacengeal Sgicagesple. omre a @hmmaceutlcally
[ f
acceptaylré Jonﬂ)t%§§1r?n\é$ﬁ?%1gsf&defg§cﬁ{vgla?%/rgﬂi%ﬁgﬁn&} & PE}Q %B@g@ﬁﬁ&fs will contain
an effqzdmyglauaiuhy oﬁltlmcapameeru Sutlscaupositidres can contaimagmikieag of more than
r. the subject, each unit containing a predeterm ned
onemﬁg ﬁ& fty of active material calculated to produce the
desired therapeutic effect in association with the
required diluent; i.e., ExampreEesor vehicle. The
conpositions are admnistered in a manner conpati bl e

Measi¥eb 3 irdssi alafignf OF MUl ation, and in a
ctive anount as descri bed herein.

Suitable regines for admnistration are variable, but
aPandargi mbmrﬁw%walgnlanpalm@ldm m%plaamatmscfd)pmﬂwembby time (PT)

and aJthE A arti 15355 (the Kﬁi’%’l")‘ %gm cft[x a{{\llpslas%}/a £hd whole blood,

| nj ectl1 on or Yon
and thAIWlmlmthDdéllaycd atwvhied whotEng tlhr%(\ﬁdh'bmsaylf Wiilerthe activators used to

1mt1at? ﬁf%etl | ent tse%‘ggaqf q% efagﬁfy%%?e/ at | oﬂi {}?}cg bcl,o(r)r(l)rgon I’tleature of
clot fmatxem‘pé &Ie&dxdp&(ﬁt £or the ﬁﬁkabempﬁrtaﬁtbe ih €He8B in vitro assays, low levels

|| bl N
of thrarBiigy 240 nM i SufIARR S Braige PRGHERCHRIT forfgpelt he cadpoiat. This

level é'@¥orhBinCfepte e BIATErsIoRNSE 01159/ 8f pfithié&iHis t&Mkombin, and is
reagents, are used mterchangeab[h‘%/ and represent that

consisteng wﬁheﬂlpawowte of dbeasplin ogenezated rdusingatheo Anifiptier phase of the

R | Onviafes ! | f
coagt 25‘%‘;/ 140000 (Ber uszo?)’z? 8?521’625 S rrg?gﬁl ggf’?ythuse ys report
largely; onnplassinitiasion phesmpef tiersgagulatintuteaction, @hd tdoengy rﬁdiaemﬂect the impact
QN [ . n o) .
of a aLAMERL 800 o 1 TUDBNET2RSREE Ay KOBIR TR Ui
phase af coggubdtion. carri er. Exarrpl es of such carri ers and

QOdS %f -if % a Ofanda d | ny RS activity 1is
Phaf MRCeuti'taYy ﬁc%% % paﬁ%ar et f a5
exemrﬂifmdpbﬁbheirmmmstd idetecs i t ida| @etberr aihlfcfrﬁﬁl Ivaegulatlon measures in
. ... .admini.stration, such c o"o Wi 0 i )
individ{afe, 36, 550 BhmoB o Gt SHLETIRaRYY G 9 (I Geficigpey). A
halhnﬁnn&iahemagmmt idr g Rblafedy 9r615ﬁ\ghtloﬁn6f AR APED) as md1v1duals with
MPLES. Measures of Testi nga %]ééatl on 10 St andard

hemorrpé%mvgsabapn%aﬁ%’r& puhnoriaf sMeggs 2hBey 2003). The cell-
based Riddlel 6P BRI g1dioftexpRins the paradox as to why individuals deficient in FVIII or

FIX register normal PTs. The PT assay is initiated with supra-physiologic levels of tissue
factor, enough to yield a clot in 11-15 seconds. Therefore, the high levels of tissue factor-
FVIIa complex used to initiate the reaction rapidly produce FXa in amounts sufficient to
yield enough thrombin to reach the clot endpoint, even in the absence of FVIII or FIX. Thus,
even profound inhibition of FIX/FIXa activity is not expected to impact a PT assay, as the
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and activated partial thronboplastin tine (APTT)
assays, both in plasma and whol e bl ood, and the whole
whbmodsdoased activated clotting tinme (ACT) asseyr/u¥wi/ei262s
the activators used to initiate coagulation in each
of these assays are different, they share the comon
feature of <clot formation as the endpoint for the
assay. Inportantly, in these in vitro assays, |ow
| evel s 15 of thrombin, -10-30 nM are sufficient to
role oﬁﬂ%ﬂu«nethenuil@kioﬁid:fréoagmatioﬁas Imndsked, esrdipypassed, Thithis assay. Thus,

pram G SRS 4 OBHEL SR ey e

prolong/PT wataesnt of t hronbin generated during the i n|t| ation

B IR, of vie Db TTTReYs PRoDBHEL Y § shuiekd particulate,

such ak 86118 lo¥ kadlin, WpHoIphdlid SRRBASR échxhﬂlein%ﬁﬁ%i&ﬂtdouﬁﬁtmes to yield a
reaction, and do not full y reflect the | npact

clot iny?$ éﬁesﬁe‘)ndsn Iushvrrihﬂs byith bemephilia &gmchﬁ)orﬁgrs@stabngnnal APTT
valuesPhbWe{dr! ¥he Mu 6ﬁﬂfeﬁﬁ’0%9@ﬂ@5ﬁ %Pnpi}?ﬁ?e individuals is finite

coagul ation.  The nanner in & standard
(i.e., yislids a limited valuchps ﬂreeefSBaaClarﬁdexas e thevinitiatiog phase of coagulation.

There a oL : ﬁ_ghk ggrrpl }1&? gét(ve%r? lt ge}('extllsl atnexéalvpdélag? ‘i'lemoP%‘fita B and their

coagul atron [Teds ur 69 S
APTTsehes;, @s hmmmmr lsade%e(xdexﬁ\ﬂpbh afbdri auagmkaybn dact&s(na dddifion to FIX.

hi he. .. .
Theref2fe| £ DB PRFSG: o BRI 2P R Rehlp e dTGRitop P FIXa is
expectbé Imb&gléteﬂnhadekmafsaﬁhs e plssmaDBIX ﬁ@fayﬁh‘lﬁ'ﬁﬂasma FIX assay is a

Bol_t Va P 200 The cel |l - hased. np
varisif BB NBANS 90 bl BO0HL s IS SEL s BRSERTBUEL: and miveo

with Fmdle‘ﬁk:iéhﬁg sk fprfor 88 petBromyE Ithe APTTF IsdcH Bt MEFDD RVERLN the test
PTs. The PT assay is initiated w th supra-physiologic

plasm isythe grigRrY deleminanief e clog gy hThis agsay|ig typieallyrused to determine
the se\ﬂe}nylgf ﬁ&ﬁ@ﬂgﬁa BIGE %taf}ﬁﬁmetm R_vab) &ﬁ%%l%rﬁ)ge hé H:ﬁ inhibitors of

factor 30 FVIla conplex used to initiate e reaction
FIX. Tapirasujtspefode JEX-Resay rare imserpresed byf ¢aphparingt the ojotetinie of the test

s EREVEECN T LS. AN GURLET R s

in buffeniprivirttoomixphg Ml FDXaleficient ptagmias THalile elx pleowsed typical FIX level

s B 58 o o, OREHR LS008 1 A imes in

assay magageat-ﬂmnﬂmt@s\lsed)se@ed by Palsle dd at levels wf FIXSthatyare 25% normal

o B o AL b S Qe Fo e LR S v

~3% nEEFnaaa(i HeﬁeduBé& by PR, rmp'gr cW Bilnfes lblr@ﬁ.dreé\?%h&&l&%&v@ﬁ&elme and
particul ate

t h h
at FD{E?‘VF ¢ ﬁ% ¥ i %ﬂﬁ%ﬁd’?f’/ﬁr IS elpt dimen arec Hcgsaged 2.5 fold

relativé fo Balelihé] @%}né}h' %E"hbfnbﬁﬁlhh‘B el 80% n&Jeratl FIR lé@sﬁé(hﬂnt normal
seconds. Individuals wth henophilia B (and

APTT rVéblie§ (RBoltopNinesn pnd\Past, 2Q03).jekich fpggnststent t“h@l thagiata fior the FIX
level s%d&rla%upsrepl 'ﬁﬁ&ﬁttééé?hé?f thé{> T&'Bsbﬁgh@ﬁﬁ%d&cﬁ@ tHt dﬁﬁéﬁﬁﬁ'«:&t percentage

finite (i.e., Vi imted value), as t

of FIX|asfiyity ymstew«ﬁ:sbxm heﬁere ihei APETivoH qgrmslenm

%@‘Dﬁ\ﬁ:@/_enﬂ“x BT &30t TignAPTT 15 p@ﬁl’]&@ﬁsel,iﬁ(@]opr' T
hn faectors. in rlrlltlnn to FI X
180* 48.0 1.0
50 58.6 1.2
25 65.4 1.4
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Therefore, a better framework for interpreting how
phar macol ogic inhibition of FIXa is expected to
WO e@a1®00 i N the APTT assay is the plasma Fl X BSE8Y2007/012625
The plasma FI X assay is a variation of the standard
APTT method in which test plasma is diluted in buffer
and mxed wth FlIX-deficient plasnma prior to
perform ng the APTT, such that the FIX I evel in the
test 15 plasma is the primary determ nant of the cl ot
11 M5 TN assayshs typifcally used to dgigrmne the
severity of heppphilia B (i.e ., deternjne FIX |evels)

or €25 di agnose &8duired|inhibitors of HIX The _
thé'g ot fi ne opéﬁhe teqt sanple to a ;gl evel
STogg d gqurve, jgdgch 1§ prepared by serygal dilutron

of normmal Iolasnma —in buflfer prior to mixing with
FI 0. @®ef i cijent pllés?ra chle 1 shows a typ¥cal FIX

Ly SR T N e R I R

pugegent - dependent.] As observed in Table 1, at |evels
of FIX that are 28504 nor Al (ie _reduced 7504 APTT

clot tinmes are increased 1.4-fold above basellne

At
F R
B A s A0y B Dm0 ek s o
monitert anficoagudatisinsdurink procadaies( httb datar edstasdo ho®ithe ALATIE impacted by

reduceé:{ Elt.)f/i“ %82: r%f’lepglrr“g ?Scﬁlgls with h a%@%.l(qlar z?rlqu'%%@])t Preate? with factor

replacEinnt thmby Xor@(hnbi\[;a;:| tlreﬁdgy& IpnoAR)Tﬂhde%dmg s(cﬂiqigbcnduk&sg d¥owever, as
Pasi, . .2003 ich is cons nt. wth the

the. APG i drgloRor bRl SPakdaRIREl U0 cHiTREh FABRTEy e offect of

pharmbab618 8ic ARISBItbAl d fHTX alif theC AUT dskayt hlaelfj ingfYofd thandbserved in the APTT
percentage of FlIX activity must be inhibited befqgre

assay.{ RSN T i ticipatedr Gropepiersatipr of the 3l 1 willynag é*&yobserved until a

substa§ iANGEe BE YEXh MnhibHBANs! @&«Eﬁ%d ((%56% Litenc@! ana]@%’Jﬁg to the APTT
Clot Tinme Fold increase iri ClotTime 100* 0 1.0 50

assay,3he gnagnitudeef g prolpngatigpoftheoNG ¥/ is Adghpto be modest as compared to

e prpfy g e Vad Sigutog gttt gpagl) BRUR e gy i o saurae

in respewss| ta Em(esmhtbstum 1:'Bhidi imilagty of thorARIT pod e Thussponse was
f S e ) . .
demorpsltr%§ Llnl QlonPeLi{,s) tg%agt%e %gtﬂrgabr@s(&l adn%gg'saXf rlﬁogplui?at?le onr?nf;hrggal toxicity
studxeto noni t or anticoagul ation during procedures, little
data exist as to how the ACT is inpacted by

Effects of the REG1 Anticoagulation System on Measures of Coagulation

Previous data show that the anti-FIXa aptamers do not prolong PT, either in vitro or
following IV administration to animals (Rusconi et al., 2004, Nat Biotechnol. 22(11):1423-8,;
Rusconi et al., 2002, Nature 419(6902):90-4; Dyke, 2006, Circulation.114(23):2490-7). As
shown in Figure 3, RB006 elicits a dose-dependent increase in the APTT in pooled normal
human plasma in vitro. This data indicates that the RB006 APTT dose-response curve is
most sensitive between 0 and 30-50 pug/mL, and then begins to plateau. These features
including a rise phase and a plateau phase of the APTT dose-response curve are consistent in
plasma from all species in which RB006 or prior anti-FIX aptamers exhibit cross-reactivity,
including human, pig, mouse and monkey ( Rusconi et al., 2004, Nar Biotechnol.

22(11):1423-8). The maximum APTT achieved in response to treatment of plasma in vitro
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reduced FI X/ Fl Xa activity, as individuals with
henmophilia are typically treated with factor 5
wo ephaswoent therapy (or a simlar therapy) preorusmor/012625

under goi ng such procedures. However, as the ACT is a
clotting endpoint assay initiated with charged

particul ates, the effect of pharnmacol ogic inhibition

of FIXa in the ACT assay |likely mrrors that observed

in the APTT assay- That is, it is anticipated that

with tlhé OArNGEXA Qiptert 13€défehdmt! bn Nk ReTThsREwad uskll iahd ahe species.
stantial degree._of FlLXa inhibition is reached

hnpoﬂ(dp pohowexsic Bus maxipyg APT T sifrongistept With,eampletg g near complete

mhxblt'f@g dfteste fivide THR! Qng\ﬁaé&@d afy e FREkhAStHel k@kdndR APTT in
be nodest as conpared to prol ongati on observed

respongf ity the rpiadilKa mptaseertis ;yaruVﬁlenFutm &he pPTiThin humway plasma containing
<1% &l l‘-‘l}qu F&ﬁ'%%nnhf‘n{ glckgﬂ,é:'f%‘?oﬂ fébél%éﬁd’% the APTT in
ari A an S

'S sim y Int response
plasmal drmon HXaksatkput mc&emsmnéateaj \A00H, W|&030Me§26ﬂ) 1423-8).

B i ni cal taoxi shudi E
Ths, {2 pléieaih oGl AP do oty Ao S006, B Ry sungfiof Sf Forxa
inhibitisrebyithetdpaiind?r evi ous dat a show t hat the anti - Fl Xa

tapger.s do not. pro g .t her vitro or
B S0Ficry Rrtigrioon OF Rk aash in SigHiF ravin the, e T agsay standard
curve BD04ble NasroBides ﬁfs‘sfglh@ into Mﬂét}:nébﬂ&sREO% RYEE AR T Eincadases ~1.4 fold
2002, Nature 419(6902):90-4; Dyke, 2006, G rculation.
in resppnag 3sRBOAG @t 7 RBQO6 conegpiration bf gifr ke/mL, fpstiowing this qapcentration

of RB%&' ﬁé SufHRRGR 46 Hihibfl 17395 $1a1sﬁ1 al Bk 48 HRJ i PFHRH&%Q»Q ‘B&%‘ upon the

uman plasma 1n vitro s data i cates that
plasmREOY cass®yt hedds S5% dphubisioncefr plasths FIXot 2.8¢fold incyease in APTT) is

. _betwee nd_30: 50 n begins to plateau.
acmev‘fﬁgé\%n ?—E@P ur 8ncenfrﬁtl?'98{%0 toa&d’rl%/g%bhase and a pl at eau

phasar®fstidie A%deas LohdEPaNI€ aBbsy etharﬁdﬁ@dlﬁi] S¥a@iability of the
. in | asma fr aII eC|eS|nvvh|ch RB pri or.
antwoawl?'ﬁmekfeabt 9 B? 8% Ki (MeasyaRg Q%?ct@ggé covq?erra'a%aependem

prolonZHiGH of HieJAPTP U PIARM ﬁf&ﬂlﬁﬁ&v{du&és CARonfparidén of #1847 vitro RB006
t Biotechnol. 25 22(11):1423-8). The nmaxi num APTT

APTT flofp SCAPENITCUTES HoRade aow@emm plasmp VeEsha Plasma) fremp individuals
is sho\3§1 ép@]/ 140000 PCT/ US2007/012625 with the

anti-Fl Xa aptaner is dependent on the APTT reagent

udechawd inigwpet ithe RBODGrontenttatipn-depensiest incré¢ase in the APTT is

very Sﬁfﬁ {HeAE T}hisgrln C%% O%a%'@t tﬁg ﬁ&ﬁ{?&u%is?‘h of‘u:ql‘*?&ﬁwre the RBO006

COﬁ'p tion a acti vi
concemtvitoh@rdspendent inveeasadn thehAPTT he thmpdasmarﬁ&ﬁﬂ'ﬂhduwduals is very similar
to t anti - Fl Xa tarrer

n i v
to taby 57 B3RS, el RpRGh pikeshl (ARG oy REts o btiones tne
clottinigetinles a§ bmtasneadman tha ALCT atshgr (Ruscodhi ey élacmm Nat Biotechnol.

220 P, B e R ot B e i A S FUGA9Mh o RBOOS

concet?4tibh)is lidildSt 6}61% Tlhieidulettb &he}k?llmiﬁaﬁty off peﬁ'fbemAFgTiﬁ Vitto dose-response
res R i ke ec ation, of

studieg- %?‘Iiﬁygéxo Ah FBE 2558% f%yyfﬁﬁge gﬁ]ﬁi’? and, 15 timpeg;gensitive.

COA® AbutsdtZafidn bhthetditidodghldrit guﬁﬁrﬁomoshﬁ/ Ak Affi8otEIRBO07 has
assay standard 10 curve in Table 1 provides insight

been meﬂsare@ﬁe Vijtn Bring ther ARESGesayTHes W infdigRtess $s the gpncentration of

RB00T ¥ fhcreased relative to a fixed concentration of RB006 in pooled human plasma, the
change in the APTT value returns to baseline levels, indicating complete neutralization of the
anticoagulant activity of RB007. The minimum molar excess of RB007 required for

complete RB0O06 neutralization in vitro in human plasma is approximately 3- to 4-fold (i.e.,
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in response to RBOO6 at an RBO0O6 concentration of -5
pg/ mL, indicating this concentration of RB0O06 is

wo pfofitgioent to inhibit -75% plasma FI X acti vi t JCT/US2007/012625
Furt hernore based upon the plasma FI X assay, nearly
95% i nhi bition of plasma FIX (a 2.0-fold increase in
APTT) is achieved at an RBO0O6 concentration of 10 to
15 pg/nmL. 15 In vitro studi es have been conducted to
assess the individual variability of the

the moMHrh6® 3 tHeaimtid6lel ehtive to BB oRYCIEMAR Porch bhie R r). This is
concentrati on-dependent prolongatiaon of the APT

consistsphwith the speasHrsd\themmedynamic: stapility o6 ﬁheoBBtOHé RBOQA fiwaex (Tm of
~90°CjB006  APTT dose-response curve in pooled normal human

pl asma versus plasma fromindividuals is shown in

Flgure 4. 20 As shown in Figure 4, the RB006

- 1? 'i)?éﬁle eqﬁ??a@ﬂng @fa}l%%%\z%%?ﬂ%%aﬁﬂ?oﬁgx Tsel thH BF Yhe ratio of
the doe rdmanmte ,RBOOé' REQOE to dlne dmig RBAOG- dsqdenﬂelm nonclinical safety

rease n the TT | t he S fromindividual s |
pharmbiGSERR Rt i i RS e i Rl Byeet S RBOO7
relativé 26 RIBBOO6 necsarypotdchieveB3ofplett &eu@aldaﬁag of INB’.OO6 in vitro in human

clqtting,ti .as yed in th CT as Rus [E
plasmazgs3- o 0 foldyivey (e dutirignoe Banolsedlss weihbejveen NHInd (5,269 Da,
sodiunh emc)raaa RBU060R-50/064 IR, bdigsalt)) tRs Eoterts tbaNGighR t@-fweight ratio

concentration is limted at this_tinme due t

of 0. Stlh@tlépferdre& t4s BYis bR & Mirgyreshlt pod thergie ¢ P%%B%‘n%‘éd“" how the

pharm%dmseﬁés Wit QitHeP & ofifpbnedtS williispadiSag! fllitfaliestidd &5 ivo, the 0.5:1
whol e blood, and is tine-sensitive. The neutralization

weightgatio |€ antidate: dawteﬂﬁ@ts dlee minimpmy fativpoetidgtetthet wenld betapticipated
to effeEtrity n E\%za T R Weldh®- 145 Watnt BRio8TRT1 antidote:dru
e easség. hZE g%%ﬁ%M% 2 eI the coﬁﬂkntratlona%f()e &2
small @01tipBHOf/theaninmmaleefisstive dbset naue 1n viteo, Wasesdlected as a starting dose for
concent at | RBO06 i n pool ed human pl asma, the
m“whmﬁ% é’ Egmaﬁ%T val ue returns to baseline |evels,
[ Mm&hmgﬂmnl—ED& mam«mRBDadi lisoA pofent frthibitor of coagulation FIXa,

i coa ulant actl vt e i ni num nol.ar .
capabig pg cGBRHE, RBDY FBURIF oo on SR Rdel g, Tho anticoagulant
activitp St RBOOE @hh B éﬂ’echlvEIyOmloﬁlt&‘émltmm an8 ACT assays, as can the

approximately 3- to 4-fold (i.e., 34 W) 20Q7/140000Q

neutralreationef dptamer agtuity Ry RRAY, Fram % viro shdicsn thegglationship between

the pefc@h@ké YEXlifhibRRNOVEraRNHE cBRidedf A1t had bedn WhR deﬁned for RB006.
aptanmer). This is consistent with the neasured

D...f

An aprmnﬁtsdwgmaélostfampflwpyo eptagmice sWBOTE! REgevg omplete TRhibition of
ap’tamé}f ac%v?&@as a¥so fﬁme@rﬁérﬁnﬁt &% ?rkt S Nhich g#éi&dsﬁxrevfl mg/kg
basi s for t e selection o e ratlo

dose r@tas@f th¢ antiddtetaptamRBolgosen &rahe REG loanticoagialiprRBE®S- used
in the nonclinical safety pharmacol ogy and toxicity

Nonclfifiéil iﬁﬁrﬂﬁ@oﬁ?& 1”1.)'@% Dtid'g'oﬁtﬁn? I0e ’I*Fxﬂ:'lﬁu m nol ar excess
VE Yy to achieve

conplete neutralization of RBOO6 |n vitro in human
pharmacglogicoactivityoplithe REESH anticopgulatignepystern qnd its individual

drug aH@laﬁﬁ&’ét@rco bﬂgﬂts Rﬁ'tl% tgfﬁ%) to{ e?@?ﬂ'@adrué(ané QHABR, referred to
e o 5as By,

and fumsalt),

as RB@@;’]\p@gltlgBQ% gesmgq:tg\wﬂy) were m?fmtrafedt 1nov1tro and m clinically relevant

animal models.

The anticoagulant activity of the anti-FIXa aptamer was evaluated in systemic .
anticoagulant studies in pigs (Rusconi et al., 2004, Nat Biotechnol. 22(11):1423-8), in sheep

cardiopulmonary bypass models, and in a safety pharmacology study in cynomolgus
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of 0.5:1 antidote:drug. As this is an in vitro result
and t herefore does not predict how the

wobarapeeki netics of either conmponent will i nppet/usfoddo1262s
neutralization in vivo, the 0.5:1 weight ratio of
antidote:drug reflects the mninumratio of antidote
that would be anticipated to effectively neutralize
the drug. Therefore, a weight- to- weight ratio of 2:1
antidote:drug, a 15 small multiple of the m ninal

monk&/sf el atei-BESAbIRL Activith of ithe nti-FEXa aplafiet %s&&o&iemonstrated in a
starting dose for nonclinical _and clinical studie

mousg gyt ge imedel (Rpsqopy st gl 2004 Nesobisracanal. a%ilé?rtl‘m -8). The

drug Aditalzdtidn 8étiviGAeH iR aRfadid XRas demBARtRePln GAPP!iRt fiman plasma
or near conplete, inhibition of FlXa activity in

(Ruscentitgtal., PRO2 aNaiure 43 A(6992):9Qd).i Wi pig HyStenBp @Btigeagulagion models, in
mousee o%g% JF L f“ufa%‘id(lw tthl%-Ee&m Ml%ﬁ%sﬂﬁgg Oa%??a?&f‘ animals)

neu |zat|on of aptaner activit
(Ruschmoctl aln 20(145 dV(HtBudtecbr,lolt lié(lrléildﬂiidl),sfn phdept ewediopulnhgnary bypass

ent a nh| i ti v.er sus t e change i
model %bl ‘bré‘}aicﬂ §ny§{&yF‘<§(§é}g‘_’mo S gb 5‘5]‘%}5%» i f;‘lt a@qun the ability
of the ﬂﬁig © baf reaidimiflicteeed shoathy afv@Tansiddfel reuaalization af hipeioe drug dose was

l.ete.inhibition of ta r activity has also been
demm&gn‘Feﬂéﬂpf%W‘i"HcW??%g%]laHg? Wdieihi ch yiel ded the 2:1

NOhk@ctefi@ftton Jfi m%nhh%anhed@ %faﬂfeaMGlC hagiebaguldtion system
the REGL anti coagul ati on system 25 Noncli ni cal

requiresha biagasiye] steseay tht sptsdion nayel mithodplogyte guantidy the levels of the
aptamPf) 3nBBGER! £ &tﬁﬁ&l‘/ﬁﬂtfdﬁtepémﬁﬁﬁx REGladid s&RAEY! AtHe8E methods were

systemand its individual drug and antidote
applied dorsarnples sollented frem the ére Hivo JeBickly yidiesowhicheegmittpdadetprmination

of the ?Hﬁﬁl’fjagbﬁme @% St aﬁletqreg‘?nol@éulm ie§ ﬂﬂdg%gg&xtlogs Iotr'] single and repeated

~respective were denonstrated In vitro an
dosing:inimoukelys ynd gliessant  ani rral nodel s. 30 The

aRt *h%g?l%# s%%tg %%%essmg% c?ff g ant cogs(%%lagpo%aggg{eﬂ\??as conducted.

eva em C coa ulan res-rn
The pﬁmasyz exiciet stﬂﬂles “ééﬁé)ﬁerfcﬁﬁiedﬁmaheﬁltajrﬁland adicé h)ldélikﬂ%nf@ conditions

that sgrg‘}létfzg ‘E‘h %H%Igﬂgﬁ)prpstp (r!% (F%Pass o glh;calggng 1.e., w1th sequential
adminffRioA 40 PAmRET11dNAB hEkE Pisr bﬁmmy&adﬂmmranon) Small to- large

anti-thronpotic activity of the anti-Fl Xa aptaner
clinica) myltyplasopl e3ck: empepent mé%st%dr e they parge r@e@% Tain ep $ intended for

chmcilﬂ:’s%c ol Br Bdth, spelidd, thdadfreBisObe Gho Ulptarntei( ddd ‘ahfldcteBWere tested

The "drug neutralization activity of the antidote was
separaii@lypnist pethemonkeyystudies.i thereuyare PlmsToHs HerMBeNSrgrouns that received

single®loses 3-1 HRbHES aﬁﬁ?&t@ggg%g&o téh arfidle 'agc&éﬁget'@ & scpedule that

ant1 coagul at'i on nouse no urgl c
mimicked (the, ifftended, achmnistrangm mgmtlghckymc:m tgialsy Also, in the 14-day mouse

sy S5 05yl NS s Sy, OB e

were giypxasepeamd deses, ovand penodof aﬁewemammm cb)ggs ﬁlrmiye |amd 7 doses,
admm&# crim ev% Efg %&]S Ist?vgflddzla]tgﬁl,] g?:t‘ | rﬁtfe?sg ] lé;fn 1al d engpomts were

includeé uhrtab |tzﬁb1ty> Rtudiesatopasisess pifamgacmtyﬁamms resﬂmm,séxmkmd to REG1

in pi ystemi c aptico l.ation studies. 10 .. .
compesinfs il PeaPt CUFOIE (4. PHEHEIERARet (LS §9re; IEisigigrudies were
supplétiédritéP agtH sdfeQNplsdtmabilogy evaluation in monkeys (using radiotelemetry), a
battery of genetic toxicity assays, and a blood compatibility study.
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required a bioanal ytical strategy that relied on novel
nmet hodol ogy to quantify the levels of the aptaner,
wa@pdordatoeo and apt aner/ anti dote conpl ex i n pl asPEr/US2007/012625

sanpl es. These nethods were applied to sanples

collected fromthe in vivo toxicity studies, which
permtted determ nation of the pharnacokinetics of

all three nolecular entities under conditions of

single and repeated 15 dosing in nonkeys and mce. A

Studibd\6¥ RbEbapalfit)andSO ASSNeRiraRZatidheA By finPiggoagul ati on
system was conducted. The primary toxicity studies

o P BREro Triase 2piATIeE KAPeP el g ARC R GSEPOJY pgralization ofan

initialRio3€ W€ the apthrmikt Wak eGAluied M tHel portine Systémic Mtiddagulation model. In
sequential admnistration of aptaner foll owed hour s

these | sipdis, btheasesomdt dosedififnthst date gvas. admimistered. 3Paputon following

admnﬁJ L o D B M rdtidBte STHY 3 (RAGHIE AIRREDEWER Sdrh&3{tBfiohdf the antidote

the sane dose ratio as Intended for «clinical use, and

and ré-desihg withs thecaptamethwas fchessnstogfnableeclegrt experimental demonstration of
I n

neutrazilggfét%) I)Fﬂ}\ge;n%cs ?%q ﬁlﬁﬁ\z Y ouﬁﬁl{%r%rgtt é}@a\?&t E%%B SK (%wn in Figure 6,

the peak aativexgulant acthatydasktdmefto pbzéc a!mwagllantfm:twttytoé tloy second dose of

the apﬁqrﬂ;? C\&%gtels?a?rg;n% g}s? e or di ﬂ? &e 1 Etlliag f}ed Aer ﬁ?iel’ gFmonstratmg that re-
dosmg) Withi th@hptamieafallowihg thxddﬁe-hh&ralléaﬁ’@yoma fiest Aptahdidyse is feasible.

Thesei 30 i) AGurREahe PO HE PGS ARG Rrs 5 Kot mice and

monk&s &6hifly §hdidate @hhtORBOD7 (pieseseaks vedyt skt IpYasts BAIfHi®E (ie, a few
m_ce, and 7 doses adm ni stered every ot her day for

minuteg) angeiors not acummiale Jo 2PRIpHiEhls PlasE coRapRITatiss fieat substantially
highet Hége's'm hdtdlifahisandy. t @ivehURd Ba1f1%e 88 ﬁfesﬁltldote it is likely that the
phar macodynam c responses, exposure to
aptan@brqagnhfnt%fecavﬁﬁWeademwwr@? fab §h@1terotlmgom§@1Vébtthvdre§0 minutes
follov;'l;ﬁgaﬁt%oq hggﬁh%l ty studies were 30 supplenented with
ety p ar macol ogy eval uati on in nonkeys (using
radl oteI erretr battery of genetlc tOXI C|ty

e 000 FT o0 D805, oL o of

on Activity in Pigs
The ability to re-dose aptaner RB006 foll ow ng
alBGbt caRBYE7 ysedit 1| ianat anhidotsfreyersible)j apticoagylagt ofn  coronary

v AR NG RS S IS BIECIDOY AP Gpons crti
intervemtsan ()IPCI)heasdmgamslgteadwmbbt emmasﬂam fort ese frolphtaenits gincluding
huma.g é?g.{ﬁel;]m t ﬁ%}n %@ut%f c&t)rog % dd?&% s d %9 z;.lnn na!i“lgo &Pagl?\/\for other

dmnistratron o e an and
1ndxcalmot1h un h\fhldputawanldV\hes advmg@ou:o tee naiplcty an eatldote-revermble agent for

Bypass Graft

antlcog coa Qhr[o anPl h ?rrsrt)% ]9 u*he rc%Jblteé %t {r'eci)ng Src m{eRgled to define

the raRpevf dbsn:s Eifghé anticoaghlant fmﬁ;b'orﬂ:nt bEREguI RBOOKC nkststaty to maintain
and t| k anti ul acI|V|t of the, second

the pelgacy of & PRLOBUIMARAR BERASS o Qae) PUFYl ] 4B animel HadetpRiRe CABG

surge: 1th TPB, &hd ap Hefimd thd%ﬁespd)aamg&io&abfﬂ& dnifi@bte ®mdgdnent of REGI,
W|th the aptaner follow ng

RBOOanieHH’é?‘btorf&?fﬁaB?"r PRI thes 'Pﬂ@elﬁ rst aptamer dose is

f@@*odal ﬁnn-c'Eﬁgxﬂﬁtl&l@faéerﬁf Gvak rhdﬂﬁﬁx%ﬁi@f‘fnﬁ%v&ﬁbdsi&eto 10 sheep at the
at ofbserved phar macoki netics of RBOO7 in both m ce and
start o
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nonkeys, which indicate that RBO0O7 possesses a very
short plasma half-life (i.e., a few mnutes) and does
woedo7asmuorul at e to appreci abl e pl asma concent re¢T/08807/012625
even at substantially higher doses than used in this
study. Gven the half-life of the antidote, it is
likely that the 15 aptanmer can be effectively
re-adm ni stered at a shorter tine interval than 30
m nutes follow ng antidote dosing. Effectiveness of
corondr{ CarkEFLb s at i N 1KY doRBlukidnd o ESuRERYY tHY tFEB007 (RB006
Bypass G aft _(CABG while on Cardiopul nonary Bypass
neutraligingagely) WEELIVeR Antkdy cpgedy 42 reysrsgihe aldects P%&ﬁpggbﬁﬁﬂ 28+3 days
. [ i .4N coronary 20 revascul arization
ﬂlmug@%é&%g%ggﬂﬁ%g$onary artery bypass graft (CABG and
pRenpresentative samplediof cight andelefidadinays, iveg] Juhg, and the entire brain were
colleciR HIRICR LRV RIBLR\ARAREFPRIBPL [0l 3¢ pbAnBANiEE Uil cleared
I'ncl'uding "hurrens, sufTéring from acute coronary
of blosy ndd gpressuresprtfuaonafixah bt €b20yuwimmHE Wit 10¥heeutral buffered formalin

i pdi cati.ons i ich.it woul e.advantageous to .
NBE) S iR, pl 6 Rty dJRseFamblelec SRty (i BRR g plage in 10%
NBF. RieprSérithtiveofiaat isampheradi¢cted uriigUticaspsdlasaeiiftflersion fixed with

o, Jlerein are intended to define 25 the range of doses of
10% NRf anti coagul ant conponent of REA, RB006, necessary

t Phé' et iwkre thsPAEAD C3ecBbnadl @ﬁ&kﬁﬂ&%ﬁowry DY@ SEn breadloaf
(CPB) circuit in an animal_undergoi ng BG surgery

fashion) andl ermningd, dor neemplides: Hensseliespv e trileaisd dram epple heart and

procesSéd 1iHOobSraBPPRRRAL of f thBE(h: sedfRRAQ Vinclfdl! M/EXt Qnastomosis, aortic
neutralize RBOO6 in this nodel. RBOO6 ) )
anastofnests; and aydreraftofhe gemaining, sevegnsestionse mednded: night atnal wall, left

s S0 HRANR! Ko R oRamiale frdl wl b Comfcl free wa,

interventrigdary sepfim; hed aperc| Adi parafiin blocke cyntatrieg RBQArdial tissue were

. 006 neutrali.zin nt).wa iven in enoysl Q .. .
sectofedJ37ce, TRt Koy PG Wh REDOIS SRR Cof 088 (PR 2Ry pide fo? taning
with Masortk / enlideft Blistin (MAE). The pamprs bl kidneys diviet,ding)fand brain were

ight and_l eft Kkidneys, ljver, lung, and the entjre )
embeddedith rREiTEn Sad s6eianey ai ol end.Bfttof h Gackidpes. one section
from 115 e SkclRbA FRIm JurfeD lavlli g RELHAD HER eScl dNBeUBlt kamples of brain
cl eared of blood and pressure-perfusiagn fixed at -100

tissue, At gy afpliof ebdserbions- Al upltmeslideoyrrn Sained Wik &Ry o
MR mm&&%;ﬁ_c RBEEDatid RO RITRNGEE olréRitdsOfdr thid&stlBPiddicate that
were placed in 10% NBF. Representative tissue sarnples

most of §he lesioad wats sifhgr FRiafed s the seraical pregesiis e AdpsignEkor euthanasia
(e.g. 5 MPhrachd Mbl:bqﬂﬁfi.sc?@%l si&%sagﬁev?r&?lllﬂ{?ﬁ es%&ﬁeﬁ? qgl;’] éhis type of

approxi nately every (I'n breadl oa ashron
procedaxaandwerefnot cosdaredhéxaessive iiMbis stedyt i ons wer e

C df r S i [ ' ..

Tobug s i, SRElAIR7 Aokl AARRIA e rfl blsiddosis in one
animah el throrabessdid mad iappeantd ohstiucyr bibod flbive inte rthe grafy There were no

speciﬁ%e\rlnelgrogc?o%gé %%?reia?e%l lilcgreq}:lisr 5&%}va?ito£! af'hev@lllil:foscl:oepfié findings at the

anastomosis site were similar in type and magnitude to other study animals in both groups.

With one exception, there was no macroscopic evidence of thrombosis or occlusion within
any portion of the coronary artery bypass in any study animal. Occasional thrombus
formation is not uncommon in this model; hence, a relationship to RB0O06 administration is

considered doubtful.
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atrial wall, interatrial septum right ventricular
free wall, left ventricular free wall, 15
wo ndoeny@od ri cul ar septum and apex. Al |l par af f por/obmokei262s
contai ning nyocardi al tissue were sectioned tw ce,
once for staining with hematoxylin and eosin (H&E) and
once for staining wth Masson's Verhoeff Elastin
(MVE). The sanpl es of kidneys, liver, lung, and brain
were enbedded in paraffin and sectioned as fol |l ows:
Phari#&dyaaini© AL 65IC hk i RINEY, AGitRoa86katioR Sy§tef lihVE€ynomolgus
one section fromlung, and one section from each of
Monkeys: four sanples of brain 20 tissue, for a total of
ei ght sections. Al resulting slides were stained with
Heke inl hierond@iticos@Nmit Goab: g)%f/RBiOOG $n pREMAi fBéralc9PbMolgus monkeys is
correlates for this stu |nd|cﬁ§1témthat nost of the
reflected by sRECEHETRHOR dm@demewra opgation ehfameip-glat an the ARTL gsay. As can

be seehfinFigd e ThORBO0BARET R882fsFonsk Lubve 1s%@§t's@n§1ﬁ@é39&a'een 0 and
and bronchi). Adhesions are a conmon sequela for this

50 pgtnylycanslf thep péasessy as kascbesp seemwithodheri species) a‘m eneikepy and human

in this Ther e small m _ni_m
dose-rgmong% Orv%,%r rﬁlgla%texf?etvt\ggr ? gsf trg onse 1s %eater in humans. In

humaxarplamina tHeee txthMexdraixonaiepaxmarprbtongbsdm uelt thid ORTT up to
flow.i ntg the graft. There were no specific

approximately 200; ¢ Egr’rﬂ SRS 17 JHonkRy Plawad rthgGopRentrptign-Tesponse curve
reache@”a l%&?lﬁ’ﬂ dpptdiifia 5@11%{1{11% TRO PELONIRTtRe Rirh&n }M%Eﬁa curve occurs

pe a de to ot her study ani ma
at an ABTEmaluegaquu@éent ta\thak otmevqglmdpma@mlamaa centaiaing® 1% plasma FIX

acnvnga%&’sig olﬁke“f Gfled n?ﬁuﬁfno}n erO{IBOPa!rg !'legﬁc' BRSAT #hE Dsbhys were

oty on o coronary ar ass I n any
perforateddtp audl mainter@oatatsono ofilthe IRBﬂﬁﬁuAP’ITI‘o dnw-responss crmWe in monkey

0 n del nce ati onsh RBO
plasmal &7 ¥PRp 1, Fabis 2 BTG fonel Plins (3ot THERX teve
HoweQ&QYHel#ﬁ@ﬁhﬁxd%Cﬂ? %%%@&%%ucﬁbﬂﬁﬂﬂh@mame] is modest. A 75%

reduc%ﬁb? Epg \%Qgﬁeﬁgﬁy Agtiﬁ?cﬂ u{:eggeiaﬁ{] ﬁhgﬁﬁn %?95% reduction in the

FIX 16l tesukyintd dREAGHE dMhe|ATSME ahl QX9aRBL@idn IRRAK BI4Smh FIX level
refl ected by concentration-dependent prol ongation of

Yleldstai%%f?lé-ll%?fé%sellhﬂt%f’ TT assay As can 5 be seen in

% PDT Level :WL

cooo M o L

the19%nge of |respons@3iks greatel in humans. 19 human
Pl asg@, tnere¢ 1's a ng?emratl Ofl- dependaerit .

prol ongationlof the APTT up to _japproximtely 200

pg/ n23 whereds in rmnl@ety plasrra t he 1.4

ool onc o L\ Lo roachoc 2 hl atl..oall f\f
T CIPUTTOX uul v J.\.I T COaC IO et Tt o eter

appr mately 50 pg/ m:2 The pl ajeau of the hén%n
Pragps CUT Ve [OCCUTS  gglp an APTTjvalue equr vaggnt to
that observed in buman plasna cbptaining < 1% plasma
FI X3.Ectivity, and i $8l0 kely dug to saturati d® of the

t=Erf-gr e ——tt—¢er P!Aﬁns&;l;ﬁljé-ae-s-a-ye-u - e F-a-Fe e t-—at-e——
in ﬁnigerpretati on of e RBO06 RAPTT dose-resﬁr}nse

curyeg N nongey 77.7 2.2
0.39 83.8 2.4
0.098 88.1 2.5

*100% FIX level represents a 1:5 dilution of normal pooled cynomolgus plasma in

39



10

15

20

25

30

pl asma. As shown in Table 2, the APTT in nonkey plasma
is sensitive to the FIX level. 15 However, the
woregnidogele of the response to reduction in thepd/¥s2007/012625
| evel is nodest. A 75% reduction in the FI X |evel
results in a 1.4-fold increase in the APTT, a >95%
reduction in the FIX level results in a doubling of
the APTT, and a 99. 9% reduction in the plasma FI X
level vields a 2.5-fold increase in the APTT. C 11
bufferd IHurhare FPX-deficlentplhyms @sorge Kang Biomkedicdl)Wad Bse@asthdsource
- lgasm '- ve C-o0e ' of grease MN o e 100*
°fg’§§'§e§°.‘6“‘5¥gas4’i‘%-9 1.2 25 49.4 1.4 12.555.9 1.6 6.25
62.2 1.8 313 68.0 1.9 I.50 /4.7 2.1 O 718 717.T 22
0.39 83.8 2.4 0.098 88.1 2.5 *100% FI X | evel
r Sompadpes ofthe: datalin Figuren7 ¢d theodatmpresosed ih TobleRpindicstes that ~6

o el R 00 B S ARE R DS o

(i.e., thsconearirationtylields aur e eld GhcrEdss-ifl ahé SAIPGD'[R A eHEB>95% inhibition of
arison of the data in Figure 7 to the data
plasmgggg

Yy e Rt RBOGSeanegptgations of 10612 yimL-RADGERbtro RBO06

monké& WHTE Udse-rédpBh&l CuRRPHRIaIB ! IppriitndfelP! 28R chrease over
activity in nonkeys (i.e., this concentration yields

baselipe (bageling 24 sreppds andximumeARPT 60 seqondshavhishi9consistent with the

ofai Bid iy (s at. RBOOG )
o0 ey FLERPT g o5 iy G 17
normal kX dgvelPsee dizble 2)e sPerstore, the plavéamt inathe RBO0O6 APTT dose-response

' ), 5- [ rease, over basel i ne .y ey el
curve ?Eglggﬁn%gén_%_ ga gégxg ﬁg g%edtﬁrél%l }Pu momselyl.p _a%rBa glzec,ocr?&slfate inhibition of
FIX avfivity). i In coowhisingtite 96 FBX tihkibitiomgvérusdglagha RB006 concentration in

viro RS ik, Sy ARy SRS i el sk B4 B plasma, with
the kehiiffefence, bdile thl AMERBODO dohicerBREBH rAEETbetRear (HRYMEFBR: and the

maxinﬁg]hc ¥ |i|%1i,a,l§;§éryi represents salt.iur ati %n of rt hgngeairsgneltorei n adual in
k‘& 13 (10, hammans o gy fheetise iy tierdasp resp gr
human plasma than it is in monkey plasma.
In vivo Activity of RB006 and RB007 in Cynomolgus Monkeys

The relationship between the anticoagulant properties of RB006 and the
RBO06/RB007 complex and the plasma levels of these compounds was evaluated in the
monkey safety pharmacology study REG1-TOXO001. Briefly, 12 monkeys were assigned to
three treatment groups. Group 1 received the anti-FIXa aptamer RB006, Group 2 received
the antidote to RB006, RB007, and Group 3 was treated with the REG1 anticoagulation
system, i.e., RB006 followed by RB007 (three hours later). Doses were escalated through
two quantities of test articles, with the first dose occurring on Day 4 of the study and the
second dose occurring on Day 13. To better understand the dose-response to RB006, the four
monkeys assigned to Group 1 (RB006, aptamer alone) were subdivided into two groups at
Day 13, with two animals receiving a low dose (Group 1a, 5 mg/kg RB006) and two animals
receiving a high dose (Group 1b, 30 mg/kg RB006).

As shown in Figure 8, administration of RB006 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 RB006 administration, which is
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FI X activity). In conclusion, the % FIX inhibition
versus plasnma RBO06 concentration in vitro in nonkey
webasnwobes generally sinilar to that observed por/vsionno12625

in human plasma, with the key differences being that

t he RBOO6 concentration range between the baseline and

the maxi mum APTT is larger in humans, and the rise in

the dose response is nore gradual in 15 human plasnma

than it is in nonkey plasma. In vivo Activity of RB006
equivA&fl tBBY4! dbriadD RBmd USIXMuVKR YIS the endriled! i TS iPa dose-dependent

bet ween t he anti coaqul ant propertl es of RBOO6 and the
increaggmosl RBamresponss te adpunisratioia | evel s of these

cagRevad ﬁxe"@ﬁe S H?é ﬁqldt robfRBiatdly! Qbménﬁé‘lieeioythe fact that, up to the

phar nmacol ogy stu REGL- TOX001. Briefly, 12 nonkeys
6-hountime pesnt fllewving Rﬁﬂ%a@elmsrtr@apmeme %B@%@laseaolﬁpellexceeded the

concefétﬁﬁ%gl\rﬁi %J{xp‘? t}fé% %éé@'%%@%%ﬁ@?ﬁ Poa%h gla\e/egq (~40-50

pg/mlyisel Table Rutdl Fignte THagu tiaids di&yomyétlﬁm's aﬁee RB(Rm)ﬂﬁninistration as

owed by RBQO7 (three hours | ater Doses wer.e
the R%e%él CaRGEAUTANOT, egﬂeg%ewegqm sy fexel, 9 8e foserrespqrsg|ig gnore apparent.
APT’[WV&J'fo‘llBGIe& b6l it §et8fhe@q6 Wakdling iR dikbydrbivintes %ﬁ&’dy mg/kg doses
second dose occurring on Day 13. To bette

of RBQ% eMeaa P Thestyped 19 basshipe EY380 hsmt the,&-meflsg dg@ level and 192
hours MK %Sm%'ftg 'd%‘@@v&lo SRR ht Wit FEAR Ghe %g\tzﬁiﬁgl@ﬁ 98§e)-response curve

were subdi Vided info two groups at

y ,
(Figurg ) mag she ebservadriplilifennd anpseximatedyp2 hours Kr ﬂ’gBQ@@ m monkeys (see

Table l'?EO Qg%) %ﬁ%ﬁ%g&gﬁéﬁmgﬁg\ﬁ{% ﬂ&gff& B?tgr}gﬁlﬂﬁgd & APPT data (data

not shawm).ni strati on of RBO06 at doses rang| ng from5 to 30
sul r.of ound | f. ant i n
"R hERY R BET ALl VBl R OHE o Mo e
RB0O0O€ xdmarstehtion wagoa daalf gligo m«bzfamanoa@msw sssayw| Aswhogn in Table 3,

RBO06 .ad ' ation, i.S Q 20Q7/. 140000
the copgeBIS B DI S-Ei A EIRtop 91 dp dorF RO opiaarphthe halElife
of RBOU0S Way §h Sthe M A-heurnknkey . Cohastent wvith &Qsaatde,ﬂemﬁu in Figure 8,

increase in APTT i.n response to RBO06 adm nistration.
compans@p Ak the plasmadsely ef 6 (Tableot) Withethe it ¥itkp dosecresponse curve

showrljk'leFl"gQret i ﬁldﬁé?éd thB3himMP wWePe pRAourfiy QHﬁcJagﬂﬁtéa%fHughout the first

[ Ow ng adm ni stration, the RB0O06 plasma |evel
24 ho'erﬁ@@eﬁ%a ot edmsnsicm@em eHtdosm leyelsyiThese dpge lewelsjarg well above the

T &U t

popo 1 A1 EEP ISR, B B QARACASHERoRD el oo

concehmum 24 heyrs RBOIOBInudFimatien pm theohroupsla ammakBd@bthe mean APTT of

these %’g&%-?s:]tg;h%tolhng% 1?@8(?% %ﬂ%@ﬂgﬁko% fttm: %E.HDFYSe lreatéxpﬁlth 5 rgg/kg RBO006 at

24 houfy wlas ns.9 aglmh emdt thehasai mma“'lr was0lk B secorrisei Yhisgcdmpares very
B006. . Mean AP ned to

fa"°‘"‘§g‘é é‘?l ‘g% ‘%’8%3?3&%358 YPRB Be g vE °d§?88f% SP-TeRgnse curve in

monkéz&Zﬁw F"%.H-E s7)at ThBRfoke; tiié kthdgOosehfirMthe efithdst &t the APTT to
w th bot he in vitro APTT dose-response curve

monitpr-thg level of anficgagationngnorkey dieptefvyith BBOGS,And\thedata sypport the
use ofit%eh@rrﬁ th HorBP AR AMticERAKSHSh s8REof HARAR rakeiviHIERBOOG in initial

whol e- bl ood activated clotting tinme (ACT) data
clinicglispydigsed t he APTT data (data

. T&ﬂ[&@ﬂoﬂ’@%ﬂﬂ%ﬂ@@@ﬁﬂ) s

P 1 Dess Levels (anfimal/doss lsvel)
R o 15 mg/kg (n—4) 3 30 'mig/Kg (n—2)*
<0.04 0.2
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not shown). Toxicokinetic data were collected at

several time points over the first 24 hours after 15
wRB@0G40moeTi Ni stration using a dual oligo hybrigizasi00mo12625s

ELI SA assay. As shown in Table 3, the concentration

of RBOO6 increased as a function of the dose

adm ni stered, and the half-life of RB0O06 was in the

12-hour range. Consistent with the data presented in

Figure 8, conparison of the plasma | evels of RB006

(Tablggs3) WL (he 59_‘}wtrofswggme qurve zghewn

in Figure 7 ihdicated the aninmals were proffound|ly
ant i cdagul at efl throégﬁout t f 1456 2232.24 Hours 5@&9

ImnYa¥aVal uaa Ll P~V - PN

i cd “razgzg 3
2

\DUUUV Tl ||| =] I U.LI Ué% CTAart’t

| evel S are we abo t he ropg%g iél3
Ther €24S an e(cel 'ep§ gCOr r ejpondgnce | n thejgegn
RROO6G _concentration 24 hourls post admnistiration in

| *Foe I?@yolﬁb dbsmgannitadls veerd sphe lmeaGrmBTTa dp mefkgyeand 1b (30

| o, T B PBRCECROEER SO 16 30 T e

dasullevéles n‘qmneaPTﬂha/\RBom piesatdn rﬁiﬁup Thiakd dbngdnheals at @ie/pre-

25 favora to t cte based el

e B¢ RamRe wodusl Bafi Eare y S mpke iRk e AR Ze mhe LIbQ of
el 94yeis K0.04 hgnff.ore, this study confirms the

usefijl ness of "the APTT to pgonjitor the |evel of

ant i coagul ation in nonkeys treated with RBO06, and the

dat & 2 ariflls d8Fedlvich e Aicldord REMRA'RE, hOM APTT and ACT

an |coagu atIO umans receil vi ng
were nati dffeated by RBOOG| admhinidtration ab ¢ithét. ddsg rlevel pested [300afd 60 mg/kg).

. 6 Plasma evel ~ T ..l 1 e ' os 0 O ose
Toxiogkigetic G Vry FlsetseLtcvyral imecienth S e P4 Fotes er RB007
admxm;@aﬁﬂn—ﬁsmk’h dhaﬁohg@h&ttg'xd1ﬁzﬁl1f)31363.Iélgé‘li7 fsiigogﬂé%Gwﬁ Afr Thble 4, low, but

I .
measusify IRaf) Ge 3900+ mSesep by pleama S0 anigmals repeiying RBOOT at
0.25 h@)ﬂl’% zﬁ’ter %%eé:tlcﬁlz& g0} n‘@/ﬁ%ﬂ-mgh ot é@m@/]?g&l Bay44. Hhele levels were

11. 164. 6 *For dosi n ani mal s were

hlghlnyﬁnab &% ews Were ggngrally S‘OFngﬂ%{j’Pd%md pad-dogigeilgye! gighe antidote
was véxgEﬁ@' W@&ni)ﬂs%hsto thd g?r@éﬁ %%n bt A tgéﬁé‘% m&%# Iqufo]lowing v

ani‘mal s per dose level 1Is repor
mJectlpn eg’bm, it ris @learpthat they@ntigotgnikasah svesy shhg halélifeldig plasma when

admmBagg(thghxﬁtanE s %#19 H%ﬁ:eﬁ%po% cIrE\?lmx%bgy }§ }ﬂﬁ(xtlé? foqftﬁfingsnj ection.

Pre-dose <0.01 <0.01

3.25 0.4+£0.1 0.6x0.5
6 0.02 £ 0.01* <0.02***
24 0.01 £ 0.01** <0.01%**

* 1 animal at < LLOQ of 0.01 included in calculations
**3 animals at < LLOQ of 0.01 included in calculations

***Average of LLOQs
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Toxi coki netic data were collected at several tine
points over the first 24 hours after RBO07 5
w@girnkm@bde at i on using a dual oligo hybridi zat i por/Bsd085012625
assay. As shown in Table 4, |low, but neasurable
| evel s of the antidote were present in plasma from
animal s receiving RBOO7 at 0.25 hours after injection
of 30 ng/ kg on Day 4 or 60 ng/kg on Day 13. These
| evel s were highly variable, but were generally

dope-Adereasa from -Ehﬁnﬂg-ﬁeaﬂﬂs\bﬂﬂ RB00E followieh Q)yaRBbd’DBﬂlours later
was ver}; | ow b n§ar| son to the concentration_of th
rshe 1

(Group g sare shown iriigpreny. f1g) aeasamept | With 6hq ApackemranimAlss treated with

RB006 ton!l)ﬁ a‘&hﬁﬁ’x&h‘&tﬂﬁ; of Q%O@Bt étqgés% ags l@vél? ﬁ'ysuﬁ@@ lih a profound level of
Iife in plasma when adninistered alone, and is

antxcopg;lgtg}ry veitte theethetn ARTE s Al10:25 apd Byhorss npﬁunggmlstratlon consistent

with egg%r#.‘g g\g)mlpﬂalt% %}j(fl‘lﬂhl,bxtf"on at tBJtR \Q@sg éegg@evse@e%%ﬂgg&mmstranon of
RBOOWkapsdlly/and @ompletely @@utraléxeidi the antﬁﬁ:agh]gﬁﬂ(@jf@(b ofgRIRQGO6 in the monkey,

with 15%1:61{6%;9 ﬁﬁﬁm%}@ t% bgs_]f.lmg g% 01§ mutei ?og{?wm Rg?)%g agmlmstratlon

(the fikdt GreDpoifit Aken)rut IbotleRBO06/RB DT diise devels'teedn i[mﬁidSGﬂiupé animals

ol R SR o B Kb 905 i B b pos Rmoos

admirisiafioh! QRN UH@' o‘bll%ét@éb@@r Wié finfdBP4ife fnﬁid:aﬁéi\ﬁda b}hcmZnt effects

3 hours later (G qup_ 3). are shown in Figure

of RBJG8 otate shraix ROFRlIARde Withyion RrIfgI o TEPERaigppFplation over 120
hours Rﬁ%? mtelﬁg@hﬂlfﬁiv%élbf RBOVE 18@@910@1{6)‘ [8g&red)S €he durability of

level's resulted in a profound |evel
the neutralizasiogofathe @ntlc%glhmt F#étl‘ﬁéaﬁf W@Yathe@n@é%nﬁBQW is entirely

cons14£és}fsféﬁ hqﬂﬁ F)?/?eggg &{:)JP%QA t r ot asﬁirg%taﬁtldote complex.

| @oricokinBliddste wame ctaldb’ctﬂ’d for Qéthoors fotlowRORBOOG pdrdinystration in the

Crou o GHBUHE . P5HSd S, 0 EREORL SREPR Ry vowna

RBOOVPaﬂiIﬁS@hb]&ﬁed/WﬂiOB @b, mnﬂsetmdml H)ORBl)gﬂ:B@ﬁﬂla concentratlons were

nistration t. tinme Oln t th
measie oo RBIBMISE! 1% AL ot Prefeniethin Figts & A tpan plasma
concehfrAMRGINBI06I/065 il XHomBARe! RBAMTstratibR wArd Eqrul\flﬁﬁlgh Within 15

followed for 5 days post RBO06 10 admi njstration. APTT
minutgy ph REOO7 cxdminisralaon. tthe anqankonceniration i Feq BBOAG decreased 5,000-

10,008 #610CRABK18BL 1081 tix@ ¢loWer Qﬁmﬁ@%aﬁﬁfﬁoﬂ l{LE@@ of the assay employed.

neutralized, wth no evidence of rebound

Concomitant owih | the idsereaseein frzg RBGO6 éeveéﬁ the Jpepy plgs@pycongentration of

oD
compliZbd K EOSE nasE P bilok Mie THEGHr e fbfio 125 3880p yafmi ot the
15/30an1ﬂ|30V6(},/mgfkgRBi366c\lﬂs tekpecaivtlyr otdicaiBghe rapiddedreaseyin free RB006
concentrations was due to binding of RB007 to RB006. The concentration of free RB006

remained below the LLOQ of the assay as long as 3 hours after RB007 administration,
consistent with the APTT results. At 21 hours after RB007 administration (24 hours after
RBO006 administration), very low levels of RB006 were detectable in several animals (mean
of only 0.17 pg/mL or lower). However, these levels of RB006 are too low to exert a
measurable anticoagulant effect, consistent with the absence of APTT prolongation at 24

hours and longer in animals treated with the REG1 anticoagulation system.
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consistent with the observed thernodynamc stability

of this drug-antidote conplex. 15 Toxicokinetic data
wowgoe/1embd ect ed for 24 hours foll owi ng RBO0O6 PCT/US2007/012625
adm nistration in the Goup 3 animals (Table 5). For
Goup 3 animals, both free RBO0O6 (i.e., RBOO6 not
bound by RB007) and conpl exed RB0O06 (i.e., RB0O06
bound by RBO07) plasnma concentrations were neasured.
ConS| stent W|th the APTT data prese

fal faVaVal

S

*’oymelo% CorfconikBous Wi tfh t RB006
cé’ﬁ%‘éﬁfer at {on 6f00‘bonpi exedVRB006 |; n@ﬂéé‘é‘é@lfrom baVBw

the O - 1 r4v) e
15/ ggand %O?%tgzrm? K ose Ilé§vel S reggggﬁ %Im, ND
I ndi3gmt i ng thms&mm d cre«aem n flr exs8RABROEG6.625 <0.04

f PBON7Z 1o PRONG
rat KOHObf | ed2RBIF0BY rlermi 7B®4bel qw2dB@ 272

6. [ A1) . 8.7 20.
adni ni strafion, ~consiltént "W

S—af RBQO
tlhe Z&P 4r esyl tﬁ§§.8ﬁ28.9
21 paurs aft er14200WB* apm 8Bs# 4.8t gn (24.0wur s |af 23 + 12
RBO06 adm pi stration),|very |low | gvels 81‘ RBOQ6 were
detectabl e]in several pninmals (negn ]only q.17 g/ nm
Q. 04 are too Tow
1 il L QL D 08 Melin toclbdee im cloulioRF et
*caaﬁirﬁaleat<\mlﬂQ bhe. oabganhenﬂﬁdd&:ﬂiiapuua}itimgati on at 24

i cofmmaerd & 3 mimmsring o 3o bioet B AP) Not

d@éﬁﬂixﬁaed RB0O06 Pl asma Fuels (ALFA ) 43 WO

Dot «.Au_ i

| concentrat
The3-28ncent

2007/ 140000 PCT/1IS2007/ 012625 '~ e ' (c)st (clup ' =
oskE Eve 1S 00 15/3 0 ny/ kg RBO06+RB' 007 30/ 60 rrg/ kg
RBO06+RB0O07' ,; echo, : .. Free Conplexed Free

Sum fNGiHtlinfeal Pﬁmgcﬁ%@m ﬁ%ﬁﬂg!s Pre-dose <
. ). U5 U. UL ND | D 467. 667 ND

3.0 214.631.8 <0.04 488.468.6 <0.04 3.25 <0,04

13he stpdies pyeggated dpmonstrate ghat RBQOG 5 7 potent agicgagulant in monkeys,
capabﬂascﬁ'- %%v?ng gé’seﬁﬁﬂﬂpc%leé i%ﬁib'i’ticﬁ'po?f'l)z%cﬁvijf? fol028 hours or longer

5 following a single bolus IV injection of the drug at supra-clinical doses. Comparison of in

vitro studies of the anticoagulant activity of RB006 in monkeys with the APTT and

toxicokinetic data from this safety pharmacology study demonstrates a good correspondence

between the expected and observed prolongation of the APTT versus the plasma RB006

concentration. Therefore, the APTT assay will serve as a useful tool to monitor

10  anticoagulation induced by RB006 administration. The similarity between the in vitro human

and monkey RB006- APTT dose-response curves suggests that the data derived from this

monkey study (REG1-TOXO001), as well as the large general toxicity study conducted in

monkeys (REG1-TOX003) will serve as a useful guide in predicting the human response to
administration of RB006. Finally, the APTT and toxicokinetic data from REG1-TOX001
15  demonstrate that RB007 is a very effective antidote for RB006. Within 15 minutes following
bolus IV administration of RB007 in RB006-treated animals, mean APTT times returned to
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*1 animal at <LLOQ of 0.04 pg/nL included in
calculations **3 animals at < LLOQ of 0.04 g/nL
wo p@bageoo i n cal cul ati ons RBO07 adni ni stered apct/e82007/612625
i medi ately after 3 hr blood draw. (ND) Not
determ ned. Sunmary of Nonclinical Pharmacol ogy
Studi es in Monkeys The studi es presented denonstrate
that RBO06 is a potent anticoagul ant in nonkeys,
capabl e of achieving essentially conplete inhibition

pre- RD(ﬁOG:trE‘atﬁﬁlt Yéviels bfd reftainedrat this bRee 1ev51 syl theVeriiFe anonitoring
le bolus IV in ctlon of .the drug a

Peﬂ"ds(eb Bl 29 hrneh Thee edavyartictinnof 1% RB0pg antigagaplast activity by

RBOOPf ;Ishﬁngﬁgﬁ gl W‘ttoﬁ%kﬁﬁéﬁd’ dafa, BRAOR édhsmls &¥ith Whé Mneasured
he an toxicokinetic data fromthis saf et

thermcpdwpma: grbility of @GW@RE@QZF@@P&F"Q obrkieakinaticidieséemonstrated
f
o SEROR 18 BRI RSO I 13 B o

RBOO?I’hénaﬁsmmonI tmlcéﬁﬁfﬁnam;a sagnificag rise i theacapserfitrdtionozf] complexed
10 an Iat|on|nd .

008, DichBis e PP BBR e Rl By RECERN ey S R gpe spration of the

toxicohiiﬁﬁél an:ﬂysis mhkauts BB&QGBOGU:’IdfndﬁBﬁﬁbE)S phisefoee) thedata obtained in

kS dsnpE E  B w

respecSttUdycl'ﬁ@’i'ﬁ%l cstawe | durabRNERY SmériRirlbld Qr0i0Sagulition HRhV & single IV
as a useful qgui de in predicti ngl t he human response. to

injectign of thesaptamer, follgweskby) gapids ¢pmp 9te, abdurphie negtralization of aptamer

actnvnt?roﬁf{)&i)kl'wq{dlﬁs dAfedtiés OoF MEClmii01 thisd &Q&%zﬁm@& €of the REGI
RBOO7 is a very effective antidote RB0OO

antlcomlﬁm L5tam e ashicypd @Mqvg to Mwult\pla%ﬁf mesltﬂFe&le@) glinical dose

range Vst 555 ﬁ%ﬂa& A%E%O%tté’g‘o y i {ﬁ%@% 8(7%%{5%15% Sn the animals.

pre- RBO06 treatnent |evels and remained at this
el for the entire nonitoring period (up
to 120 hours). The observed neutralization of the

RBQQ@al?’ﬁEAlQH@tﬂHH@%r@@E\Pé%ﬁeH 4 vaﬁﬁ@&& thRshabisl %ntlﬁcatlon of the
ed t oxi cokinetic data, and is consis

concematwns hef rftﬁ&s aptagner t (RBBORSD,y rfeaei antidatp (RBGOTf amh eaptamer/antxdote

B DR EH g 08 RS RE i (DSe methods yere applicd 0

analysiebHvamples collotet ﬁtohetlmssaégtvahahnapomgmtndy a8 maoygdeys (Study No.

dmni st r @ o c a
REGIFPﬁggBP??’?}we ?gnc ntra )Tco% or K‘gptfl& g’ R%gg;g fbf(gﬂﬁ) and the
singlefsepidatddseastudp pn eaoaldys (Snmiyehbe REGI-TEXRB)O6FbreuB | three studies,
for the rati on of th oki net,i ¢ ,,an Si 24
separaf® b < SRpaSis b rateofeg AsCe VR RD dhY Spfau' G dpigne, or the
antido€diland) & tlhd’laptﬂiﬁaﬂ(ﬁmo@ted@ lﬁﬁxrﬁi enanst thabetiddtb.aiiltipleRiosd levels of
v.es

cach Bl COPGIGR MRS [R5aap ADIE e riidieh AN AgS A Mebbstidies (the 14-day

study ARt €A @Mt afheOBin %Ieﬁ'ébéatﬁio@@' study ih NBAkdy8) Mo téﬁﬁployed repeated
aptaner. foll owe rapi d, complete, and durabl

admingsgratipn of Pless ﬁnkﬁlesapt Arher dosgdeyes ©f th, aptamer Beekin these studies
ranged Pdoﬁf?@ h9Ro a6 ntlﬁ}'ﬁg M AAREPs arld'2 $ tB%fﬁfggmtrﬁfcet Phe doses of the

anti coagul ati on system was achi low to
antldom &ﬁteﬁuwrepq“e@e grose 1od theaptaaesy (&84 ppcial 94 sedke in monkeys and 45

mg/kg in mice). This ratio is analogous to that intended for use in clinical trials.
For all three studies, the toxicokinetic results were similar with respect to

documenting the following properties of the REG1 anticoagulation system:
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range (i.e., appropriate doses for toxicity studies),
but w thout adverse effects on the animals. 15 REQ

wa exoragkbnet i cs Bi oanal ytical nethods were devedtnpsmor/012625

and validated to enable quantification of the
concentrations of free aptaner (RB0O06), free antidote
(RBO0O7) and aptaner/antidote (RB0O06/RB007) conplex in
pl asma from nonkeys and m ce. These net hods were
applied to analysis of sanples collected fromthe

S?ﬁ@ MasidA FoABGHRI06Ys &t ﬁi@)éptaﬁmé?’%ﬂ&yﬁlg(l%b'%o{}@mjg&log%c dose-
-T XOOl? the 14-day study in mce (Study

1prpe>mwzy by rped deserrgnen Mefibamasissicdegranif pier-animal variation.
oNg ?@M&er@fb’r@){c ééhwerg';&ar&@fg Qher xﬁeﬁk% lor hhéee e

separate gr s of animals re 1 ncluded
t e cllemacc/eﬂhe iaptagrer ﬁbm plpiimmas a¢lomesly olowt (ie., the estimated half-

|dot or .t he |1 owed .3 .h slat
ol kE & BEIF ol PrpRBEHEL- BolaR4F Bich) i 0@ cRarance was
témbtmmsase@ i theOPEG§lated! aﬁtde@lrel dsf tHel aplﬁmteh and tisidossistent with
aﬁ@rtwo of these studi es (thel ﬁstuyjn m.ce

e EPOILt en F@p@}fc‘m& oligopucleotides. The

eRmhimae dicafifBd ot the Astaiet, Sh rc@}ﬂwﬁht% Hiﬁ lfs%%h factor IX inhibitory
articles. The dose levels of the aptaner tested in

t PRISRCYs tRyeYided fpraﬁg@épttvﬂmﬁ@b@sd%ewf rAptiegagulatipinResfsa 6-hour
%& bat&l 84 rgezgglleg&ni 3f ?hﬁﬁ'na g?zgﬂﬁeﬁlaﬂ{eré he., actlvated partial
(0] e ose

te test were tw c e apt aner (1.e

u]éﬂrwmbgdwtgv timge iand agthiatedsletting 4imne. ik grafie i a:@suah‘lh ipsoperty of

cHeisPusfer EOREPAM Dk REGH L AR BIalA®, |

th»tnacakousem;actnbesufl the amtidetesiloné Q.Wlthbﬁthpm(ﬁsﬂeﬂmehbwnh aptamer)

gOC nt | ng}w gw Ls;}lgltp W' ng geiﬁtz% Iﬂ?%’_t 4:3%)@ ng tlmeGPbllowmg injection

PO Lﬁﬁﬁﬂ&k@l 2686 antldtfte MV measuReE Al vkt @Ay @imdsh@ere orders of
aptaner_ follow ng intravenous injection were dose-

BBt AT BB hesei{ SARIBRET fifng, cOMRBFF ot aBiamer levels in

d@@EE Brods itht Had 30ETRdd ¥Ahhat él@ﬂe) déﬁlﬁltg SABKt that the antidote dose
di fferences were apparent in eit nonkeys or nice.

Tlewels|vecae m ag highh eCalnctively, ﬂwediﬁtq)fqéhgamwte indicate that it has a
;@é tsh)éﬁ' %1i£8'ih plastna w %if%ﬁé e%@ abdimmatiod 85 #@%ntidote in

east our N non - hours 1Th mce
Thlasma Iogvmrcetdewhan ugvanaa;inuebsmgi atla bdstw:ly) highhdose level (30 mg/kg)

FIaatb At S Pbbih ol iy B 1 BERPIARRI 200 1 ®, consi ot ent

era urere orts on ir macoki neti cs of
OF iethe Fir&ypsathetireotivgd apiaes folikesed I heursniater il the anndote (i.e., the

clear apt 0 |nat|o with jts hi
FSRBRR RERHh By RRn; iy phb Betirengol Hee! aplmer was
r giaalmwedmeeatvahhﬂ nflf@ee GlRwiag hhidag dimidififationes balow or slightly
6 hour eri od, based on neasurenment of

vedbs gtyﬁzfrﬁfcq%ﬁvﬁat@n (psipg a hyghly, sepsitive hybridjpation-type assay),
t ﬁfdﬂ!ﬁﬁﬂg |c@ﬁipld’t‘e Bhﬂﬂlg]a&dth Q‘iﬂcﬁﬁhﬁg aptadidr byaht lalBdotd NIAS was seen

profileis desirabl e property of the aptaner

cHithdhe ﬁpné(ftetai@emz@imamﬁ F%%W%FF%IOS‘S/ lavels of free antidote under
| b A%ERAHSNS. nJIﬁStUn?ld] %ofttﬂ@a ylegﬁ;éﬁrééver yofe Wk legomated with

pI‘IOI‘ treatnent wt t amer evel s
| virppaHy meomplets) eeuttatigatiany sof swptamhérnpctivive  {ied. awrmghzatlon of

' Qéa%ﬁidtﬁ))ﬂ parameters), consistent with the intended performance of the REGI
anticoagulation system.
Concurrent with elimination of free aptamer, the aptamer/antidote complex was

detected in plasma at levels consistent with the complete binding of aptamer by the
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15 (10-15 mnutes). The antidote |evels neasured at
these early tines were orders of magnitude | ower than
wohagas@bo t he aptamer (i.e., as conpared to theCBEEZEDI2625

| evel s in those groups that had received aptaner

al one) despite the fact that the antidote dose |evels
were twice as high. Collectively, the data for the
antidote indicate that it has a very short half-life

in plasma when given alone. No accunul ation of the

ankitiddd. eThé cafplixasiPelffifidted Seorpiiinid atPfate shghtly faster than that
adm ni st ered at a relatively high dose |evel

30
fg) freq aptamisk é%. By SOPPRTERY t et of aa'agé clepgance in groups

déb!z?tld w1EP£ t&xﬂ@r ohl 2}1 Bat BPQEnJcEQSbV\éPPat@I&iﬁ”Eée btiddwesd would be
3 hours ater e antidote e., the complete

Rﬁwcﬁﬁt fr @ma@el Ia’?f’fe@ﬁe 9f dhe mply éer@ogiygﬂt mgigty wigtin the complex
ar
f {ﬂ%ﬁow ng ahf %;t?mgg q n%%%{l\reeg Hl oltl Ibyglrhéw g%%?/amhdqte complex

2 gombplagma fveas| avrdelns vothimg 34 ritorufs fo&bmg futgdate dasmgg IWyh repeated
sensi t on-t cat |
BBl 1 GPhRe e Cuff 2B dme REFU Shyffgion system) o

aﬁbnﬁebtseeveAsdmﬁorstwwstt thetehwaaind iadaimulatiom ef the complex in the
there were v |l ow | evel s _of free anti.dot
LPRBR Ot S ARty GiRsCHab R b ARETIFG PURRHERAST SR fre-pjuring the
t b&n&n?mdatts Ao fs Y6SihgY, EthdVhd Neviddnct U b¥mGREPE &inficoagulation
neut |zat|on of aptamer activity (i.e.,
n&¥ 4h¢ BRI2BEr-30 coagul ati on paraneters),
. C?ﬂé'o?ﬁﬁ mffé%ﬁd?: bhiR et RE %g%%ﬁﬁ%ﬁ@éﬂﬁﬁ nite A8 R5Weys was the

ant | coa?u ation system ncurrent with elimnation
omoflerate ﬁbﬂtmhalfddlﬁ@mme@meam mbmkeysc@hsiastl 2\heurs, compared to
deg ? B_n | asma at | evels consistent with the
ete binding of aptanmer by the 46 WD 2007/ 140000
PCT/ US2007/ 012625 antidote. The conpl ex was
Clinical Us¢ ophREGY incHinpiansna at a rate slightly faster than
that of the free aptaner (i.e., by conparison to the

r 8 ehsird W?&Ln&‘étﬁ@c{ %?%%ub&‘e}g%mildﬂsto Léeeﬁéreg? Whdilidual patient or
ap t amer onl ut at a rmuch lower rate t ree
patlen&nwldm@, C&mml\delab thezp@rectedstqumﬁ edmoup pheanarelegic strategies.

Keepx%gf‘n Hl\%&’d % orgié(/gl% atn\gcé%%tfg s Bﬂ:@?l!ngﬁ g’ exaggerated

romthe apta arer imna
phamiamiogp)t doe a¢tamcamomdxcraunm the 1dfealomtpdoaguianwmubivbd dr)tdehverable

mtravenor%lgia(t or‘zélubhO arnscn]; @ g 1at[e!yg81é:&pe éng)naasélﬁt ‘?5‘8? sO as not to
requiré t freqtREGlmﬁag(uﬂxgt Iaﬁdll &ipst dmpottantlyJDAk ejntmediete)y cayd predictably

v AR i S R B 08 et e

medichInezfoR1 effdtaiveFsatKaniiabiity feiveﬁlb]e ghtidoagulahe 10
perlod prior to antidote dqgsi , .and _no_evi dence

c B latan ke usedi iz fapemhgn ofclind ﬁft&agb{prtth% A r°f ‘humans, and
other difha®y) ity nd HLHRRCEARAENE EFbrt é&%ni%i@ G Pleh %E 'd%éd irn coronary and

m ce and nonkeys was the noderately |on fe
periphgral rpvasgiaE zation; propgshkes asspeiated owith al]tzryw%a?aée a@érﬁmh@wns as an

antidot@reversible anticoagulant. Specially, REG1 can be used as an antidote-reversible

anticoagulant in coronary revascularization procedures (coronary artery bypass graft (CABG)
and percutaneous cardiac intervention (PCI)), as an antidote-reversible anticoagulant for use
in patients suffering from acute coronary syndromes, and as an anticoagulant for other
indications in which it would be advantageous to employ an antidote-reversible agent for

anticoagulant or antithrombotic therapy. Disorders and procedures for which the methods of

47



10

15

20

25

30

-8 hours in mce). 15 dinical Use of REGL in Humans

I n choosi ng which nethod of anticoagulation to use for
wa@poorngiove dual patient or patient-popul ati on, PCT/US2007/012625

clinicians weigh the characteristics of various

phar macol ogi ¢ strategies. Keeping in mnd that the

maj or adverse effect of anticoagulation is bleeding

(i.e., exaggerated pharnacol ogy), for acute-care

i ndi cations the ideal anticoagulant would be 1)

the inGtitio MHhAPbEudd inbluda Vi whw 19htedUB L PeApREHSTssel Braft procedures,
i mredi atel y. t her apeut | c easi |y dosed so as not to

including,ihose agspeigirdnyi HiF; ?Pd"“%mt&a%glt aP%dFP%ln{‘}efrem%}"’ femoral,
poplitédITRbiA! Gl BaTtoREA I E&LAB] Yhe FURISOR! 6f dEBF W&Hlthrombosis; the
anti coagul at1on system has been devel oped i n response.
preventiont ¢f phlunenety empglison folleaving Pethopgdie SRigery Qein palieatsamith cancer;
y, r 0
e ek i YR SR e PRIULAH o P00 HORUSGH ndications
requiringnextscopoceal z‘frcmlhhen oﬁibilcmall mcludinghbetdnatf limiledhto hemodialysis and
extracgwggéage qnbtﬂgl?e;?xey:(g% §°&| ar %(gé: ?81ﬁa G useg?fl 3 ggtrér?t?a&} allsorders and
procedfF&ORr Ailfich thietnlethédseofithél iveation aﬁﬁb@ﬁﬁhdmlﬁdﬁa basar@hot limited to,
anti dote-reversi bl e anticoagul ant.. § eC| ally, REGL can
patients, YNergoing JRTAFATAiaG: SUreERe Yt pfaEdion %&guﬁm&. fpatients  with
intrac&r@{a@NéloY f'oﬁﬁﬁ‘ﬁ&ﬂ'dirb&%ﬂeﬁﬂ BnB6REHHORS dndopaikaky tRdtt &Y in other
bypass graft (CABG and percut aneous cardi ac
hyvewq#se}abbrﬂtmsﬁ shodagf Henten &ayeled b mseful for prevention of
DVT &l peRsdhPBhbbRfati gﬁ%ngﬂnrhabllﬂﬁéd patichtsild frl MfinfenBe of potency
acute coronary romes as an anticoagul ant for
of indweling infrangnens Mé@ers andjartenaliar inyenesineadyant ageous
t n 0
aﬁ??czﬂég €yulogln(tk%(g)% og(r)]?llgt %:?ﬁéc%%.t\l?)éte{; ﬁ&?%eﬂ‘t (Eg sor c}ér%B%(r)]6d will be
depengard apdu iths irfdigatinhi dHor tehanpkt ﬂdeBGOG ddsk 640 RO Hub408 (ftom about

PCT/ US2007 12 5 the nven used in
0.1 mg&é tgr OHt ﬁ |r?%%d&? (S:ertﬁlg A %'ﬁ% %rrs ves e ran%? ¥vcll1 "tl)e about from .5
mg/kgOtoomﬂwlgeﬁngfkg', lﬁﬂnudbmg haRgkge aboat ednykghfrbimeabout 1 mg/kg to

st ks BB 3155 3304 B0 S B i o sbout 5.

mg/kgd, h@npﬂlﬁﬂ@ nts Mp/Kkefto GB&R A@ iy k) m&‘ﬁdlﬁ indié¥tions, the drug component
prevention of pul nonary enbolismfollow ng orthopedic

will bg admanistersd at g dose pegessAnyAq maiiandhe patepgyofsthe peefedurs. In certain
indicaBbndt RBBO6 Tl bk ! Rirhifktertd Gi1dHeS Wt IR NsubbeduBhO g@ﬁ’ﬁﬁ].&ratlon of a

stroke; and in indications requiring extracor por eal
neutralizingntidpten of bl ood i ncl udi ng but not linmted to

h d

SR éc?rkéégbéd%l 31%93 o?gf,é Qﬁﬁ?&cﬁ?es RERPSARE G[1 RBO007, required to

oxygenat | I'tional ~exanp potentla
neutraliize oo qrastiallhyd neptralized RBROG s dtpemldemth apoet thed emeunt i RB006

admmla%(rga]tl e 1&%% Qﬁ,ggl aﬁq gg, 1& u aﬂ{lgotg%'uré i»{;@iéﬁd ratdy (mgs of

ents un ergoil ng raca 1 aC surger
anndomamgs @;ﬁldkug)nﬁbm ﬁqqna@sl 1 patben29: lfylﬁdm ]aeomtnesaaarabbams;l from

avout g/ U4 8 BREPRETS IR 2B eI o bout 91, from
about Th&21 n@ bbowt8: Dfﬁ'érhéhbbﬁt\/ﬁ”ﬂttb(alboﬁﬁy 5dl, Sonbaborg X st th @bout 6:1, from

revention of DVT and pul nonary embol i zati on on
ab°“‘Bn1n’8lﬁbPP‘z%& patients and for nai ntenance of potency

ofrhé nﬁ\slﬁd irpértdmit pRYEMPUSE @R REGT SardicbagilitRini 8Ystéh tHat fosters
venous |1 nes
confidence in its safe clinical application is the well-established capacity for the antidote to
predictably reverse the pharmacologic activity of the aptamer in a dose dependent manner.

Evaluation of the REGI Anticoagulation System in Humans
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The range of doses of the anticoagul ant conponent of
REGL, RB0O06, will be 15 dependant upon the
wo pgiragioo®on. For exanpl e, the RB006 dose can beci/ns2007/012625
humans from about 0.1 ng/kg to about 10 ng/kg. In
certain indications, the dose range will be about from
.5 nmg/kg to about 9 ny/kg, fromabout .75 ng/kg to
about 8 ng/ kg, fromabout 1 ng/kg to about 7 ng/kg,
fromabout 1.5 ng/kg to about 6.0 ng/kg, from about
2TRis @0 wWae tabditkt Bnfe theURKG] Adtiidhgllatidn 3y§exﬁg$vkg evsluated in

about 4.0 ng/kg. In _certain_indicatigns, the dr

humans, Hingle intraygngys GV bosscrelpiamudios o thegiia! ﬁ@E“e‘?&\Wm system

was pér%rﬁﬁeunwemwﬁmaﬁt e'Bﬁ'Mte‘éf's tmaj SO G &ud} Qve?@fdrﬁbﬂxly assigned
i ndi cati ons, "RB0O06 be adm ni stered alone, w thout

to study dstielges Macabnrnwrptqfahxee #TB$ atonerrfifon4) diffryentfidse davels. In each
T [ f

am 18 AL R0 038 o S BrRATDETIRI Al with st

receivimgLREGll iox plaaBb)@6So¢mme@bhdénﬂnmptmn 0.8% Hﬁﬁmreoﬂse@mw placebo

ln_]CCtlg s Ia%urgt]gctss \E:vgrréaer\?\a/xéclioghe d at 1:'eg91t R;i?fo]reor apal ceg%?lg gach J})s level.
dinugrder to mimiatizaitheGisks o tand a’ﬂnuhlzZQhé. safetyoot thbcsubj ects enrolled in

. ..25:1 to about o out 5.1 to about 12:1,

this stj s s s EQEAMGREn T IOV G dFout o3 1o about
9A#m f uompla%bwt diugd: Tolldwead ouy Bictive f IRIBOGD OUfitidbtd  cOmponent
about 7. fromabout 2.5:1 tq about 6:1, from

about BQ.RPB“’%@P?; °1°W%‘bbyrl’i]@°?ﬁ9s"‘l“‘| Affort ant property

OArine 2REGEtigat 'EBO%” arh@N PUSWEd tHAt akf6d ©rRB007 component
confidence in its safe clinical application is the

vel | - estQibplasehaydrag fallowsed byplageho antidpteot e t o
PAgH] Ctably efc ver Sguﬁ&% ph colgfbwedCling LY p P;ceﬁ@ee antidote

aptaner in a ose enden nner. Evaluation of th
REG AntOR okagdbmdnugrfo@mctm placehoantidos WO

2004 130000 EE LSRN O13250erToE o G 1 kBfution syten

tine I coa i on sy s
(RBO(H\)aIBaalt snbjecn ih thimasm r&:en@ldemu injectivme nﬁplkaccﬂjdvat t1rne 0 (ie. The time at

w58 o SR PR EROSRRBS Mt rceva

an intSVN@BGiRjection f The hetihe \mneoueamkqmnymaamm,dwhtle one (1) subject
84 y article or placebo in one of three arns at one
receivgd p ‘(4) different dose levels. In each 5 arm at

EAfth 208Callif¥@! the Sd&mtﬁﬁitﬁmwf &hé k€08 &ag Jorﬂpdr@m of the REG1
treatnment vs. placebo, wih subjects receiving

anticoagulafiof: system SBHU0M dplieyrsdiby the BERT ﬁn'eﬂ%%ceswomteof the REG1

antxcoHéﬁgtlcfxp Gystdrh (RIBAOEPO Thie YuBfekisOinSthisSkibh @Eée?vé&eir? injection of active
random zed to recelve REGL or placebo at each dose

drug compenent| (REO0§E at time @, andrppe (Dhecqivedplageboa nbhrge «3)rhopes later, the
subjecrt{ VA k&lefved aéthg a}% go el:&qed r!m irﬁé&noﬁt Umﬁcnve antidote
t esignated In t

ree arns were e fol order:
component {RBEPA): evluilel they ohe | (1 ) \subjebty whot re@ewmsaaac@nt mdplaee of drug

compGHPREETEA plESR AGHRE e Ug T ol omed by act i ve
RB®6Y 3cevabotginthe active drug component of the REG1 anticoagulation system
(RB006). The subjects in this arm received an injection of active drug (RB006) at time 0 and
one (1) received placebo in place of antidote. Three (3) hours later all of the subjects
received placebo in place of antidote
The active study drug component (RB006) was administered at four (4) dose levels:
(1) Low Dose (15 mg RB006); (2) Low Intermediate Dose (30 mg RB006); (3) High
Intermediate Dose (60 mg RB006); and (4) High Dose (90 mg RB006). The starting dose
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eval uated the antidote conponent of the REGL

anti coagul ati on system (RB0O07). Each subject in this

armreceived an injection of placebo at tine 0 (ie.

The time at which the first bolus injection is

adm ni stered). Three (3) hours later, the subjects

and subS&fieHEslcaldtiohd WERMBBSStol tﬂﬂg@ﬁﬁﬂaﬁﬁmﬁﬁ pld&ﬁla%hbéiﬁratlons that define
ant1 dote conponent (RBQQO7), while one (1) sub: ect

three (33 key PERFCH B dn Vitre AR Tdy 4G IETRONEH BUYS o Pgpn apoled normal

humar PRs@al vmﬂay& B halimnh H1435E coneeﬁﬁma%kﬁhwme APTT
system (RB0O06) folTowed by the active antidote

beging tormeminthe RBOG e irRPEQio desstriesnyage Cuanve drd paémbmy (\WBGD?!)ltennedlate

doses g%g?t%g%l%;cd&eﬁtg%tgo&@ rdé‘z]é@gagc%t\’&g 1850 oPB{%"L' ?{P 0p§ APTT dose

respoifse cafvce(dSﬂba@M), arhl @ ghIosé tangedinigat plasmd halcﬁﬁtration at which the

... suhi t recei ved actlve dru onpopent , recei ved
in virrg KU, R0 1D Qol TeGhatsE s bERint o0 Blafaideas tiiboy)
WThé eadti]?edﬁlﬁlﬁy( Antidotd| ﬁﬁﬁpdﬂ&ﬁt I‘(!%}!]'OVFdWN aﬁﬁi‘iﬁlis'tdﬁed z}t four (4)
ru conmponent rec | ve o1n ce O
corresamcf 'a%?igse leyels sawyalepbiodyics, ea’m E%gﬁﬁgi% H%aﬁ%e mg/kg basis:
¢)) L&\beDBﬁQS(ﬁ%g mmvil)atz)ono&y&tt&medﬁ?@m (60N hgS RIB0BTY;S(3) High

this armreceiv [ ioﬁCt on of active drug
an§é4

Intem{eFlB@%)@Psea(uPl%R@OQﬁB ghQose (e meRBIAcebo in

TableB'o%@lﬁme@fdo&“stlh@%}?Anﬁ%xeﬁnéﬁﬂasQ‘i%rsiudyat er all of the
subjects received EI acebo 1 n place of antidote The

aStudyedmigy dgmpengnt c nstudrBaoslotevcompenenti RBOEH, and their

resped?lgf %gv?/b§ ﬁ%vg?é) m%%:hl ?Y,@bo an(l%cﬁw\’ﬁg%s%f(z&%%;o@ oﬁggpﬁ)mnute The

REGI| stedy dmgi vimgpoDesteor( 18cabg WRBOGIGEn aannhe(mand—ﬂlgranﬁdsk qo@fponent or
RBOO06) .. . The rting dose 49 WD 2007/140000
place@%fﬁﬁfﬁ%ﬁ/ égféﬁaurﬁ subsequent escal ati ons were

Table0d) PHRase 12 DioségPlanied foit thelT a8 reatinitt Anns ons t hat

I‘IQ‘FI ne hroo /’2\ |/o\/ asbhecgts- nf fho |n \llfrn A

dose reshonse cAFWel%or RB406 in pé’tﬂ“é& nor mal hunanA"m3’
plasma: h | ow dose targeting a maxi num pl asma
concentrption at which the [APTT begins to risejin the

Gmwops i n| vitro Rjaeeba esponde cBwg 06), ngrl ) ; | g (RB006), mg

(2) intefmediate R doses tgrgeting pliasna +
concentrations that bracket] the 1C50 of the in yitro
RB006 APJITAutidete (R@é}ﬂahmg curAetl@t)E'-Q@WDsLl)lg apd a Placebo

g dgse—targett a ptasta—T entrat oy at—which
Dose wél' E Vi tro RBOO6 APTT dqse ;ersks:ponse curve bepins to 15

Low Ipdsat eau -25 g/ m_) The act!ve st udy antidote

oSO AN AN Im]nTal

LI} || \ |\|_JUU'} Vmo udlll ] | \)t Lou u LEAA%] \'-r}
Dose (hyvel s dohdi ng dos® levels dquivi ent [to t%ce the drug 3
Low (RB006) Hose | evel on a ny/lkg basis:| 10 (1) Low Dose

(30 mg RBOO7); (2) Low Intdgrnediate Dose (60 ng|
Interigdiy?) ; [3) High

Dose Level 3: 120 60 120 60
High
Intermediate

Dose

Dose Level 4: 180 90 180 90
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I nternedi ate Dose (120 ng RBOO7); and (4) Hi gh Dose
(180 ng RBOO7). Table 6 outlines doses in each Armfor
wo boos/1Rhase 1A study. Study drug conponent ( RBREGS2007/012625
study anti dote conponent (RB007), and their
respecti ve pl acebos were each given as an injection
over a period of one (1) mnute. The 15 REGL study
drug conponent or placebo was given at tinme 0 and the
anti dote conponent or placebo was given at three (3)

High D& S. Tpble 6. Phase la Dyses Planngd for the [Ihree

Treatnent Arns Armis Arm2: Arm 3: G oup Pl aceho
Drug (RB0O06), nmg Drug (RBO06), ng + + + Antidote

SBor3 oy BBl iR pe T TREHR 1y R0y 5 s ghd cescrive

the PKl sndcPPwcspanses dfiteR EGd enticoagul@ionk3ttedn Ta9st8dy wis e first time

di X 9 .. 50
a1 o PO s 5EEke i S0 B o
was admministereé tb a huihem| Thy regoltiinklaatesthhina dedearespanse bHAPTT was seen
saf et rof.ile a descr.i be .the, PK and, PD responses
followifs Galls REGectirr i v 2 rerid SRR ot & Bisaing ABTT
followiing GitidotdBolufIV aijédtivnagdTefolloWea vSimianfdtlehvas e APTT. PT

.aptanmer and an oligonuc| eotide antidote to the aptaner
remaingd pnchapged ¢ompareddo bagsedinfunan. The results | ndi cat e

t Babjeds AAKE-AIRINORAA RB0OE bF 0/9% A6%hl shfhé @¥iall GnVeidus bolus
.. Ninjection of dralig., wth a rapid and sustained return
injectipp apHEe|ZerRe apbthe antigpagnlant gifset: fdhe Erepfprent wrs assessed over time by

i ecti ¢ L .
measu SR AR g R T B, Y0P AT PALE RrGach SRadich] group arc
expressed as Higmedanst SEM oRBedselative0ABYT ndiedtclatie ABTHds the APTT value
i . hol.us . .0 .1.on [ ero, . . .
o r AU AAEIHEEPL 58 S Ll T BN Wi
baselimey AP T valudfor that subject. A value of 1 indicates no response to RB006 and a

value >1 indicates an anticoagulant effect. A clear dose-response in the relative APTT value
ié observed as the dose of RB006 is escalated from 15 mg to 60 mg. The half-life of the
pharmacodynamic activity of RB006 as assessed by the APTT assay appears to be at least 12
to 18 hrs, as this is the time required for the mean relative APTT for subjects treated with 60
mg RB006 to decay to the maximum relative APTT observed in subjects treated with 30 mg
RBO006.

Subjects were administered RB006 or 0.9% normal saline (placebo) as an intravenous
bolus injection at time zero, and then either RBOO7 or placebo, as an intravenous bolus
injection at 3 hours post RB006 administration. The anticoagulant effect of the RB006
treatment was assessed over time by measurement of the plasma APTT (Figure 11). APTT
values for each treatment group are expressed as the mean + SEM of the Relative APTT. The
Relative APTT is the APTT value for an individual subject at a given sample time divided by
the pre-RB006 administration baseline APTT value for that subject. A clear dose-response in
the relative APTT value is observed as the dose of RB006 is escalated from 15 mg to 90 mg.
Administration of RB007 resulted in a complete, rapid (within 5 minutes) and durable
neutralization of the pharmacologic activity of RB006 as evidenced by the return of the
Relative APTT to baseline values following RB007 administration.
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measurenent of the plasma APTT (Figure 10). APTT

val ues for each treatnent group are expressed as the
worean/140660M of the Rel ative APTT. The Rel ative P®ITS1087/012625

the APTT value for an individual subject at a given

sanple tinme divided by the pre-RB006 adm ni stration

basel i ne APTT value for that subject. A value of 1

i ndi cates no response to RBO0O6 and a 15 value >1

i ndi cates an anticoagul ant effect. A clear

dD%EtF]ﬁ@Z@C&S Gfeédlglgghglﬂ edbaive VlElgAFEET 10alati@ 11.S C(b&ﬂpamdn of the
as the dose o 1S es a 0
Pharmagodypapic. IEsRORsH %‘%ée"tsp‘i’i%ﬂ‘?é%’tfé ;?ﬂ 8@@? fgl?weﬂb‘ry treatiment with

RBomRE’é}Elfs Picedd 98 3 IRUrdent iR traed theaapidYandRREAS nbfirdafién activity of
ast 12 to 18 hrs, as this is the tine required for

RBOO% (Fegtrfé AR)-r Adminiswatgmrqf RBPOZ eﬁfc‘éwb' ¢lirpinates cwpoireof the subjects
gaﬁtlgﬁcﬁy vistafil B? %%ﬂ Y é.lgéj E ea under the APTT

serve I'n subjects treate BO06.
reSponSub,trec between 8 andriddricsirewat amm&oot RBOQ%admrmstratml i ne

g’gl}eoacbgpﬁ) otaa%:nams{e{ heeraﬂ.gggg:%agqu ﬁ%s sg rr? % g’ﬁ % igljeggons without

resultanntmﬂmﬂmaﬁt aotivation riheptimatesats Esul‘p‘nﬂnsg, gBIenRIBEH)E‘association of
dm nistr t|on The anticoaqul ant effect of. the RBO0O6 .

°°mp1?’P%’Ht AThRtQRs and €‘§§at8x‘<ﬂf¥’r Pereed iR 40  adrRistghon Rgeviously

observpd a%ith AR'ﬁTb()l_'dsg ifjéctibh) adiistratfony abfl @thdr OfypesiCHf oligonucleotide

treatngent group are expressed as f SEM of t.he
- molecylgs. 51 iS¢ APFTiexample, %&f!ﬁ% eetApJTTfHS’?‘Q 8 opnigmen) pgtivation and

hemodyAAme) chaligés duBilo egitra¥tncusdi ¥EHinSstAHbR tdfTephos horothloate
BO06 adni ni strati on baseli ne APT

di vi ded by the
oligonygeetides oin ﬂmm@gﬁy ecfntisensg Keseagels andcRpyrierment 41204- 206 and
Levin,’/&! &1 Ml D. ¥€! B€edsS1. NS %M@i}, gSL! *tfeasﬂm@ sof Bﬁi’é}oﬁx Templin,

is eScalated f rom15rrgt 0 my. Admni'stration of
M. V..Reddttenrishi R.4d99%). aowrthOépégommqﬂld@\mrmwt@ agenfst Inshlandbook

0 igaj i I RE@C: ' N
of ExglEthol Pindl g KL KoL £, M TR SHESLE% e . 169
215. Rel ative APTT to baseline val ues foll ow ng RBOO7
adm ni stration. 51 WO 2007/ 140000 PCT/ US2007/ 012625

StratestcSila 5 o &S |llt13qur| n above Figures 10 and 11.
odynanmi ¢ response in subjects

treated with 60 ng RBO06 followed by treatnent with
RBgo® 12 rS!mwsm avabaletailed dmalysts dE tm selativee naréase riapABTT over

vsenAOEPHR RE.48 b S6Ltys Yo, "BRREER Cans o

monkeyxtuiaks, the bfvelt (hféA?fl‘ﬂ] ®atles 5 meximurt hed plateausolag lsbvsaraldmurs The

o 35 MeSHBL 500 U6 50T Pl S0 RO ARER A
baselind nbouted B0 the Atbrthies hbﬁfslaﬁﬁr trédtthenbi Fighyb 19 shows how the RB006

responpr TE RIS e R R ot e i oot 900 Y3, By can be

inhibited i@ btep-wie fishiohiusingGhe Ghtidaghlagt. associ ation of
conpl enent activation, and thus toxicity, observed

Wth the adm nistration previously 10 observed with

SEiglirebnd Wsov NiHRCATN0 A R Litjé rbsggﬁzéatwmome%s@fnevel as,
ol I gonucl eotide nolecules. See, for exa

30, 60cer BPang)h Recanse themgbsiye efsetys being maasur @Ye@n’» higda value of “3”

represents no response, a value of 6 indicates an average 2 fold increase over baseline, etc.
Figure 15 shows the weight-adjusted dose of RB006 as a function of RB006 dose

level. Figure 16 depicts the relationship between the pharmacodynamic effect of RB006
(AUC 0-3) and the “weight adjusted” dose of RB006. The weight adjusted dose ranges from
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weighi ng and dual energy x-ray absorptionetry (DXAJ.
BM can be considered an alternative for direct )
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068 (9 ié@e ﬁ%ghﬁel %;g@l%;ltﬂé ?efiatu;mﬁlpcﬂbvcfﬁ%%ﬂlée 3I for RB0O06 versus

ase on t
BMI adjusted dose. Dosages ranged from 0.5 mg/BMI to approximately 4.5 mg/BMI. The

range of AUCO-3 was between approximately 3 and 10 units. As can be seen in the graph,

there is a clear relationship between pharmacodynamic parameters and the dosage adjusted
for BMIL. The relationship is even more pronounced than the weight adjusted dose

relationship, with lower variability. The relationship of BMI to relative AUCO-3 indicates
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RE@B: Y $ae0G7 thaarssulin ofc laaceomerisen i ¢ ARETugesgonse in four
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BB G50 Pl X B S 1461 800° Blissr 15 me
RBO006 rat ¢invee Ot arain 30 angl RBOG7pantalote at 3nizouys id GnaFf\¥ @o}MSbyﬁa@s’ 2 “low

mterm%d{aie aos%” w-l:}g efi{%xe%%t%}n ugfl%\ggl%dq& atq}cq& 06 and %'Or}gn% §B007 antidote at 3

ravenous W1 nter
hours vt g IV riobusreGraipe3 dhigh hhtgimethiste doke’ RB@Qdemt%dZOsmg RB006 at

. I L1- ) 4.6 I 30..9- 4
time ¢ p 166 s RO anyidecs™S ol T A golkiss ORgUP 4 Hh dose” was
administered 75 mg RB006 at time 0 and 150 mg RB007 antidote at 3 hours in an IV bolus.

At both 50 and 75 mg/kg RB006, a strong elevation in aPTT was seen, which was completely

reversed upon administration of RB007 at 2x the aptamer concentration.

Repeated dosing of REG1 system

Studies were conducted on 38 patients in generally good health. Three treatment
groups were identified: Group 1, in which subjects received a single dose of the aptamer
(0.75 mg/kg RBO006) on days 1, 3, and 5, followed by a fixed-dose of antidote (1.5 mg/kg
RBO007) one hour later and Groups 2 and 3, in which subjects received a single dose of

aptamer RB006 (0.75 mg/kg) on days 1, 3, and 5, followed by varying single doses of RB007
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p<0. 0001, (aPTT normal range 27-40 sec). RB007
reversed the aPTT to <10% above the upper limt of
waoesonakoows thin a median of 1 min (IQR 1-2) (figuresi)roizes
with no rebound 15 increase up to 7 days. Despite the
use of dual anti-platelet therapy in 38% of subjects,
there were no major bleeding or other serious adverse
events. Figure 20 shows the results of a conparison of
APTT response in four aptaner/antidote doses conpared
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cinala dn an h
TR by 1°T‘%‘Wé‘3"’6§/ e T ek o aaqiﬁs&ae%mt e
TR ges8le tRBOYEYY 1 ade: hour | ater and Groups 2 and 3, in

WiainGidbteSidky] vais bwdeR 0073/ B8lkgan8 DNYmgKglose of  apt aner
RBO06 (0.75 ng/kg) on days 1, 3, and 5, followed by
varyi ng single doses of RBOO7 54 WO 2007/ 140000

PTH¢ d6s06F RIBODG2D. 752 sy k) Sw & Qdedlﬂf bbsvdrod ﬂieebodyThelght-ad_]usted

resporsg 15 M@ﬁ: &6 Sy g, g%'ﬁﬂ‘r*gﬁy v o KB Blstassd the’subjects’
APTT(ZRRAQ 7 rht RBH060pt ARG Gnlti IS bR e cfcﬁ{'e aB6HdS Wasdadh given as
3. Day Antidote; Dr ug Rati o RBOO7 ;ng B006 (ngy/ k%.P
an injegtign @ver 3 periad of one (8)7rsnut3 Figurg 2} 5howy she timerwpighted APTT after
RB00E ((?3’7§mg§l%) LamifisPhtibat Jdag 12 Farfh §-§crgss7cﬁffe?én@-tréatments of antidote.
0.75:0. 5 TBD TBD:0.75  The antidote:drug ratio
t Bigueai22 shoxiy the: perceteeffocean ARTT of it adminisirationed RBO06 in the

respeclagé %gou%g t.ﬁnmeapproximately 270 % increase in APTT was seen after administration
of 0.75 mg/kg aptamer in all three groups and did not differ significantly across the three

treatment days.

Figure 23 shows the mean APTT in groups administered RB006 (0.75mg/kg) and
RBO0O07 at various ratios compared to RB006. RB006 was administered at time 0 and RB007
at the listed ratios administered at one hour. As can be seen in the graph, RB007 reversed the
anti-coagulant dose of antidote to aptamer. Furthermore, as can be seen in Figure 23, the
reversal effect of RB0OO7 at each ratio tested was relatively stable over time, with a gradual
reduction in RB006 pharmacodynamic activity over time as expected for this compound.

Figure 24 shows the percent recovery in time weighted APTT in groups administered
RB006 (0.75mg/kg) and RBO07 at various ratios compared to RB006. RBO006 was
administered at time 0 and RB007 at the listed ratios administered at one hour. At the lowest
ratio tested, 0.125:1, RB007 reversed the effect of RB0O06 approximately 40%. At 0.2:1,
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aPTT results fromDays | and 3. 2 Antidote dose was
bet ween 0. 075 ng/ kg and 0.75 ng/ kg. The dose of RB006
wd tho7a400) kg) was sel ect ed based on the body PCT/US2007/012625
wei ght - adj usted 5 response to RBO06. On average, this
wei ght - adj ust ed dose of RBO0O6 el evated the subjects’
APTT 2-fold. The RB0O06 aptaner, antidote and their
respecti ve placebos was each given as an injection
over a period of one (1) mnute. Figure 21 shows the
RBO0O01 iréversidi b teftbcABT RBUGG spprotntiely 05085, iyt OP:1, RB0O07 reversed the

adgnjnistration at days 1, 3 a ross differen
cffect (3t cRBABA PP Ao Fy ;Prng _ mgewcﬁédpﬁlfcefﬁﬁct of RBOO06
approx@iaftty 85%. Al atiighdtqaféN]opeithérat:1 @p 20, RERIIGTdetiv 9 completely
10 respective groups. An approximtely 270 % i ncrease

revers¢dythgpftpct RfRB after adm nistration of 0.75 ng/kg
aptamer in all three groups and did not differ
significantly across the three treatnment days. Figure
23 shows the nmean APTT in groups adm ni stered RB0O06
(0.75nmg/ kg) and RBOO7 at various ratios conpared to
RBO06. RB0O06 was administered at tine 0 and RBOO7 15
at the listed ratios adm nistered at one hour. As can
be seen in the graph, RB0O07 reversed the
anti - coagul ant dose of antidote to aptaner.
Furthernore, as can be seen in Figure 23, the
reversal effect of RBOO7 at each ratio tested was
relatively stable over tine, wth a gradual reduction
i n RBOO6 pharnmacodynam c activity over tinme as
expected for this conmpound. Figure 24 shows the
percent recovery in tinme weighted APTT in groups
adm ni stered 20 RB006 (0.75ng/ kg) and RBOO7 at
various ratios conpared to RBO06. RB0O06 was
adm nistered at tine O and RBOO7 at the listed ratios
adm ni stered at one hour. At the lowest ratio tested,
0.125:1, RBOO7 reversed the effect of RB006
approximately 40% At 0.2:1, 55 WO 2007/140000
PCT/ US2007/ 012625 RB0O07 reversed the effect of RB006
approximately 50% At 0.3:1, RBOO7 reversed the
effect of RBOO6 approximately 75% At 0.5:1, RB0O7
reversed the effect of RBOO6 approximtely 85% And
at higher ratios, of either 1:1 or 2:1, RB007
effectively conpletely reversed the effect of RBOOG6.
5 56 WD 2007/140000 PCT/US2007/012625 CLAIMS 1. A
nmet hod of admi nistration of an aptanmer conprising: a.
nmeasuri ng the body mass index (BM) of a host; 5 b.
identifying a desired pharnmacodynam c response; and
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9.

c. admnistering to the host a dose of an aptaner to
achi eve a desired pharmacodynam c response based on a
wganpanisen of the dose per BM to phar macodypamus2007/012625
response. 2. The method of claim 1l further conprising
adm ni stering a dose of an antidote to the 10 aptaner
to the host where the dose of antidote is based on the
known dose of aptaner previously adm nistered, and
the antidote: aptaner ratio is based on a desired
reduction in aptaner activity. 3. The nmethod of claim
1 wherein the desired pharbA&®S$/nam c response is a
maxi mal | evel of anti-coagulation. 15 4. The net hod
of claim3 wherein the aptaner is adm nistered at a
dose of 4 ng/BM or greater. 5. The nmethod of claiml
A wethod of adminigeationeef apiaptaraeredypaising: r esponse i s a

I . ' - Sy imal. 6. Th
ot Ao R BB el (i ster ed.
ab. adeludfgingfa desived pharmaeadynaitfic fsporbe gy BM . 7. The

met had .of . cl aim 1. .wherein the desired phar nacodyham c )
€ fOMUBISIENg (., e HOS 4, 4958001 3 | BIABPT Ao Ehye, @ desired
maxighatmadddyildficedsponkeObasel abrina’ colipiriion bhehé @odd®er BMI to
is adm ni stered. at a dose of about between 2.0-3.0

g/ rmagodynanticesRONESd of claim 1 wherein the dose

THef methbl CSTRaMnRN furtheP @bMPHSING - abinfiffitelhgD/dBM of ahGantidote to the
The nethod of claim 1l wherein the dose of

aptamer o bt hastt wheye ghe desesohgtiziote is1hased opethp daown dose of aptamer
AAGUSY Sdrhftidierdd Oindthe ARHASE ap AP FitR] 3% i ion i
prt he %?ég:ht %n g’g of gqﬂost; ag. |denfd| %laﬁ%@%n es?ire Huction in
apigimer geleollynani ¢ response; 30 c. adninistering to the
"I’h'éor?‘lgth%d aa@rﬁ 120 8RR B %és‘?re Cﬂﬂaﬁ%&co% Snlc reegpo se is a maximal
pharmacodynam c response based ‘on a conparl son orct'hé
ledbo€angecodgyldton. phar macodynami ¢ response; and, 57 WO

2007, 140000 .PCT/ US2007{ 012625 d. adm.ni stering a dose
TR R R RS ap et 5, BRI R TSl meBMI or
gréldae of antidote is provided based only on a ratio

wit h apt r.12. The.met hod .of, claim 11 further )
“’Eoﬁ‘i‘ﬁﬁlpgi %gglmz\q whetin AR desiesdep feSPPRse ifea level of
anffdapiREioh @f bboutv3%4 makesA. t he dose of antidote is

based on the known dose of aptaner @ 5 previously

Thedrethpd O clim 3 Neherayd theentamereis adminsiersd et & dpse pfaahagt between
3.8.0fagiBR1 €d reduction in

The method of claim 1 wherein the desired pharmacodynamic response is a level of

C

anticoagulation of about 50% maximal.

. The method of claim 7 wherein the aptamer is administered at a dose of about between

2.0-3.0 mg/BMI.
The method of claim 1 wherein the dose of anticoagulant is between 0.1 and 10 mg/BMI.

10. The method of claim 1 wherein the dose of anticoagulant is about 5 mg/BMI.

11. A method of administration of an aptamer comprising:

a. measuring the weight in kg of a host;

b. identifying a desired pharmacodynamic response;

c. administering to the host a dose of an aptamer to achieve a desired
pharmacodynamic response based on a comparison of the dose per kg to

pharmacodynamic response; and,
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12.

13.

14.
15.

16.
17.

18.
19.
20.
21.
22.
23.

24.
25.

26.

27.

28.

29.
30.

aptanmer activity. 13. The nmethod of claim 11 wherein
t he desired pharmacodynam c response is maxi nal | evel
w®@booanidgoecoagul ati on. 14. The net hod of cl ai mA8r/US2007/012625
wherei n the dose of anticoagulant is about 1.4 ng/kg
or greater. 10 15. The nmethod of claim 11 wherein the
desi red pharmacodynam c response is a |level of
anti coagul ati on of about 75% nmaxinmal. 16. The met hod
of claim 15 wherein the dose of anticoagul ant is about
b&t \wafnidteANE akdbse bf an HBIdBR! t3QHe AptatleRitdNtHel hodd ¥Rk é the dose of
t he desired pharmacodynam c response is a | evel of
ant {288 apwm&weébam%qnly 90 FTAMK Wikl aptameer 18, The
m@%&ﬁgd Ok i 11 %ﬂé}%ﬁ&ﬂﬁsiﬁgea&ﬂﬁﬁst%ng\atdoee%g%aﬂmote to the

I's about .6-. The nmethod of claim1l
aptamer ¢¢ the hest cwime @he dma @ﬁ)@tgmoms basedoniibe rlmgwm dosg of aptamer

UK, T8 PR SRR G5 412 1858 Ahucion i

aptaptenactivafy.claim 1 or 11 vvherei n the antidote is an

3 I%ﬁ%‘?g{ﬁm I g?g@ﬁt i d CWF‘? ggg?fgééw?%g%r%%la%mal level

ofmecasgdmdmof claimfor 11 wherein the phar macodynam c
response_1 s neasure n C | ation assa he

Theag %?Cll‘&lrfhﬁﬁ” e?ﬁ?"lﬁ‘f%’éf’g lucf’ﬁ%‘IJ aﬁt‘aﬁ'é‘?‘}{uls“ mg/kg or greater.

Thabthb to @4l M1 aihebeiBOtht Uedittd YRAYnacodyhamhib GedpohbOsk a level of
of claiml or 11 wherein the aptamer is adm ni stered

anficoagylstion ghakaw 7SYnmaxipan. 25 26. The nethod of claim

Thé n¥thdPohISRE ﬁ“ﬁgieﬁffﬁ{e &Eé’ oPﬁiﬁc@Qgﬁaﬁf]@ aﬁ&lﬂ‘b@hﬁeﬁh&ﬁng/kg

at aratio of 1:1 . The net hod claim?2 or
Thgeethpd of mlaimel 1 amﬁrqnt tihe clesired ahwmmdma@rledewnsp is a level of

anfj grfa'\%ﬁ]aﬂtm ofhbdif 3% r%a%;mzﬁs The nethod of claim2 or

i erel n aptaner antidote are adninistered at a
Theahgéthodbdf cl&m 07 $/herem tHeekxse oPanticbhgulamttik ebowsf 6-8 migfkg?
Thterhrrée#g%h crlaellggl f;\% %{Q{"‘r{ | VIP%XIPUCOZI Vetrlg’ ?gtw 1 r()SlI annd 2 mg/'kg
Thamhethed ofclaim/1 t yvhleﬁaui Eheefose af h)noabg.utmtﬁ@%we'éﬁ 5 and 10 mg/kg.

The method of claim 1 or 11 wherein the antidote is an oligonucleotide antidote.

The method of claim 1 or 11 wherein the aptamer comprises SEQ ID NO 1.

The method of claim lor 11 wherein the pharmacodynamic response is measured in a
coagulation assay. ' '

The method of claim 1 or 11 wherein the aptamer is administered in an IV bolus delivery.
The method of claim 1 or 11 wherein the aptamer is administered by subcutaneous
injection.

The method of claim 2 or 12 wherein aptamer and antidote are administered at a ratio of
1:1.

The method of claim 2 or 12 wherein aptamer and antidote are administered at a ratio of
at least 2:1.

The method of claim 2 or 12 wherein aptamer and antidote are administered at a ratio of
0.5:1 or less.

The method of claim 2 or 12 wherein aptamer activity is reversed by less than 90%.

The method of claim 2 or 12 wherein aptamer activity is reversed by about 50%.
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