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WD 2007/ 140000PCMIS2007/ 012625 ADM NI STRATI ON OF THE

REGL ANTI COAGULATI ON SYSTEM Thi s application
cVi2ME1880rity to U.S. Provisional Applicati @ETNG2007/012625
60/ 808,987, filed May 26, 2006, U.S. Provisional
Application No. 601847,809, filed Septenber 27, 2006

and 5,U.S. Provisional Application No. 60/865, 352,

filed Novenber 10, 2006, all entitled "Adm nistration

of the REG Anticoagul ation System™ the disclosures

i e P RENER AR R R 1E6T G on RS heT bR RS Ta
adm ni stration of an aptaner and anti dote systemto

“regulate 10 bl ood coagulation in a host is provided
based on wei ght adjusted or body nass index-adj usted

doSTEg aBitidfén HJE&S;{J}F&&? ' £ G'riigU

Acut e C‘gé:e Ant?_cpa at _%"ﬁﬁé‘ %Orﬁ%‘ﬁ%??gﬁ%agén q.gﬁ)igpg,ggx filed
May 1260 305 {L5S| ProvisionphAhplisiativo tp. 60/84%580% filst Beptimber 27, 2006 and
U.NePobisional S8ion NEC nt4 | ant s hav .
. be_c_gmes_ the ?igunﬁ.ﬁlﬁ ?)L{]o oétﬁ%a%%élmgé)?g en erfi;@ 2005, all entitled
Adynipteation ofthe BEGT iAnticoaguldtion Swsten, 8 Srecligiosusey md mbiahsare incorporated
berdH &S HASHADP! € angina, and nyocardial infarction :

and for those undergoing coronary revascul ari zation

procedures (Harrington et al., 2004; Popma et al.

12004). Currently avaFIEaBIO¥ THEANYBNEONant s i ncl ude

nnfract Mhated heparin (UFH), the |ow nol ecul ar wei ght

-hepad imysrotdd\diéthod an BdrhRBtelisresf arl ARG MalRRARE SRS to regulate
bhx%ﬁgLé?Fo suc af.recqyblnant hi rudi n, bivalirudin, )

2B g GBSt R vided Pasad qrdy et GaiusisEier bedy mass index-adjusted

dosiag bf teagtpafidntiisfthasid@r continued antithronbotic

drug developnent is to establish a bal ance between

ef fi cacy, which neans regducing the risk of ischemc

events, and safety, whi ?ﬂ‘%ﬂﬂ’s‘@ﬁ nimzing the risk -

of bleeding (Harrington et al., 2004). Each of the
Acu dcay lencarries an increased risk of
bl eeding relative to placebo. 25The nmj or adverse
eV Siverd &R0 B 1Mok Nhdfbo &9 38 the BhmaBd1 acute i i
di ant i t.hr or}‘oot i.c dr ug?s i s bl eeding, vahi ch ocggnOfc%c&éeeISChmc heart
Sedser RFEAIC qrdcpasplant bave breame WieHBuadatontofamedicalogatment for
patida®présentibg dlith, acdfUbtonakP QA siichlad 'uﬂ¥t?ﬁﬁ Wh@ha, and myocardial
}ﬁ.cLlné%£gps have been willing to trade off an ] :
miACHRR B o thase KRdreping SeRORYY TREATCHAERAHGN Paaredege Glartingion et al.,
2004; Popidiet alG, DUDLY. (Rt a04ilBld Hloodh BnBHER A QALRAbYated heparin

dronmes or of corqgnary revascul ari zation
("F%if g‘tﬂelam%@?cqlsv%%m,h%@ém apd ke dirget thrombin inhibitors (DTI)
such%&%éd;ﬂﬁﬁ@;&ﬁ@[{dh’ﬁ, %}Qﬂj‘rﬂﬂjﬁﬁ%ﬁ ﬁﬁgﬁﬁﬁﬁ.e drﬁé"?fes%it %ﬁfyd&gn both for
00

.ev%qts, $articul arly those that require bl ocC )
anticppgplant heg d fopcpplinyed atithrpmbatie drugdgvelopsnent ixtoggiablishe balance

betwadtlefiosdy, Fhich neAbfRALiAE HRAN VT iEhMhictvANtS: and safety, which means
S in patients under

. _Transfusj.on_rat oing electiv
minigeiginis e gisk of Blesrling @atiogipn £t alo BANB, Tagk g6ty aveilable agents carries
an intleased 3k 60 Meedng rd1itaRb PRy, i N these patients is

as,ﬁgec_i aied with increased short, nmediumand 5
l o

: RIS AT T PY Y 2pssrigtedywidh agticoagylaniand-pryisitombetic drugs is

bleeding, whithchn chiedeqVetm@tentdisabillg A0} dedth @8HeRth éts‘slab('gﬁ ] L%\ﬁne etal,

t frequent and costly conplication associ ate
2004};2&6%%&% o¥ eyl FimipARERaye besbilipgrto tradegitf an increased risk of
blcedﬁr{g’:l%éxu si g cherafcp ehd RERERSlc cﬁnﬁ!i&-&%}@ for %Ele BleSicak coronary
svndian |ncr%gent al cost of $8000-512, 000 (Myscucci,
yndiGss) OF Of RIRAAY VAL HENFIORUBRTCHEFS. si HRMEY Farigcent data have

bl eeding in patients undergoing treatnment for ACS is
high as well, ranging from3%to 10% (excluding 10
patients who undergo CABG, wth bl eeding and
transfusi on i ndependently associated with a
significant increase in short-termnortality
(Moscucci et al., 2003; Rao et at, 2004). Therefore,
despite the continued devel opnment of novel




10

15

20

25

30

For hospitalized patients with acute ischem c heart

di sease, the ideal anticoagulant woul d be deliverable

by intravenous or subcutaneous injection, imedi ately

wef Joepidonbe, easily 20 dosed so as not to requiPCeUS2007/012625

frequent nonitoring and i medi ately and predictably

reversible. Current Approaches to Address the Problem

UFH is the only anti dote-reversible anti coagul ant

currently approved for use. However, UFH has

significant limtations- First, heparin has conpl ex
suggestedr tmc bleeidingt ¢weatist lpatticalzkly thhee prbdeqirebblopd ytragkfusios, have a
signifiI St §i n alck oh gﬁ&?u%%xg NG§ Codtlof %Ieaime}n? 8?%3‘(1’6%% .'Aééle'.l‘ransﬁlsion

d"osené%apre ictabrlrty SPi%'s canti dot , protamne, is
rates Ohgetients gindergoimgtlachive eoranay sgetiydupassi gieft 6EABEY) surgery range from

socj at e L th i MBI #:Ti . .

30'6% %Ibygaelfs aV\é.’n, g&%&? %ﬁ? na éssaﬁge{ggr‘%lﬁ] can |%d(1jgl§)21’ medium and
long-tenmondxtedify Gpanéact(dHl TY9% Edgoten ohido @P02ddetict atial.h1999). Bleeding

AT TR kbl b L S I8 s com

interveations (B CDh svivthosansfisions btipg peormedtin 0l@dt b patichtsrat 8 incremental

cost S50 31380 G2 08 B b REGRBau He) 3 gyt v

in patients Wreletgitidstrémment fop AGSdd highen vietierapeingifiara 574 fot ipefexcluding

i R IRy U9 S8 SRR i i

signifiemt ifcrezpgemt Short-Wine p@talin0 (HoRTTaUS? 61,7 20036 R80 itt #., 2004).

o, A o 8 iy B RIRNECRE,  spysn i
need gxisfisfotdafer BMticnaghlapt 2g5tith and ar gatroban, are

5653 L M R g ot s

an infipilosgst pith ashorallifeanit tonipationof tisionjasibe mass to reverse,
or e SRS RS o Y Bl A e vy

the doigr ect and clear antidotes to reverse the
argd i p eafl Hisélle, (1€ iddhl Snticoagulant
R APIBED pRLLAL il Beb e Hindih, (P M Smiconguln

woulg &t idehiverahle b5 rigwavegoeerfubaitangoup mjectionisuneligtelysitiecive, easily

26 LGARL GQGuddk ARAHEES are ARGt flly 3hd predfQh ible.

dose%%)ée [ Eé‘?‘f aig%\thigg?}ts treatlggzl with L S o?r DTI'’ syim;ml ¢
managed by adm ni stering bl ood products, including
enbAppreachestophddresythe Problem o5 y| atj on and FI X

The cel |l -based nodel of coagul ation (Figure 1)

ProrFHdas thdenty emtidste-rexgabiblea tntivvagaia teraftlyhapproved for use.

ow Y905 B L e LRI Mg lgontis
makeA@ROopailicgbilitytdfi s mee ehalldnpimgp(Crangy ¢t aaht 1986) t iSepond, the dose

oceyrs i.n three. distinct ste 15 inifi.ati . .
proai§Biy o dis B Saits mysB iRt htopie B B AR serius side offects
assodimted) uhthtiisane (Ghre and Sdeanan, 19995 Weldback at. - 2006).i Rgually, heparin can

oSSR Be B LY EE e PRRRS i T GFRIBAE 8 v,

2005t WatkentinGOd Bredacticer /R00AEsue factor, catal yzes the

activation of . ul.ati o ¢ | E .
(P25 TR B e B RE o b U anicoogtant for
hospithlizetiyatiedts prinpridg heaundd it.is [revelsdlahpNewereganemtiop ratieoagulants,

al.so I rred.t h i_ni ’ . .
such g RSV 4 i v s ARG yris it SR hot require
lab-bagdd matissingcapattaifitionr foattouss. \HIM\AnA HITdnate xbscayrgl less frequently

al so activates platelets, which supplies a surface
upon whi ch further procoagul ant reactions occur. In
vivo, the small ampunts of thronbin generated during
the anplification phase are not sufficient to convert
fibrinogen to fibrin, due to the presence of
endogenous thronmbin inhibitors terned sex-pins, such
as anti-thronmbin II11, a-2-macrogl obul m25 and heparin
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WD 2007/ 140000PCTf US2007/ 012625 Based upon
this nodel, FDCa play two roles in coagulation. In
the initiation phase, FLXa plays an inportant role in
w6 abbodg smal | anounts of thronbin via act ipetusgunrnizezs
of FX to FXa and subsequent prothronbin activation.
However, this role of FDCa is at |east partially
redundant with the tissue factor FVIla-catal yzed
conversion of FX to FXa. The nore critical 5 role of
FDCa occurs in the propagation phase, in which the
with BN VSIS, Yalafve JoTEFED bpl they Savesss chisiiddiel ©id gsk. Two of the three

cat al,yst . F neration, on the activat.ed.pl at .
comsG Y vaiils DETH GebRis ol fRakdiin” G BUBIE! ALRVE for use in
patieftis tWirhattd detdlogeinettace ddistay @i dITi Birilicudin isapproved for use as an

. he i.li.a or . pharacol ic_inhihiti of. F . .
aaticpSgbiaph St PLY Sha BRFLERORRPRET o AtaBite QlbnfiavE DR in paticnts
who FaveSHIT. | Howeivérd, @tero srelnosBreof adddbzr astidoiéstty retense itie anticoagulant

artial npen t iQtiati.gn_of coaqul ation. . .
eﬁec%e%{)hﬁ, L%Yzﬁfri ‘i’?ro'ﬁpglre ﬁjg‘gss W&?ak&%m ef ?R/%cflés)rh%ﬁl% their use in

patichid wadérgPingfstigichl of pachtanebut keropaypagatilenzatioa peowflures (Jones et

OB o A AR 2 HSAORy Rl

blood pisdh@s,iindludihg clutdwgiantogener at i on during the

propagati on phase will at |east partially quell
Blwﬁ?ﬂ%@@&ﬁoﬁmlliﬁp# gati on of coagul ation by reducing
i telets and upstream coagul ation
factors such as factors V, VIII and Xt, 15 Prior

AnTaselbbrsed sl BY spamilation (Bisursihl Brovies Ms clpqrseg explanation to
date b RWphislo8t cFhghiAfdn debhn in S46 (HEMMAS b1 ME 1995; Kjalke et al., 1998;
site-1nactivated factor DCa (FDCai) or nonocl onal
Mongggiet Blodi988)-agai nst FI X (e.g., the antibody BC2), have
exRiddrdiBg t8AhRNnodsN itked pabidbatan? Hekolibh | dcbiir® B Othie® distinct steps,
activity_in multiple an) mal_npdel s,_includi ng various

initialip. AP g g Biopagatiop.  Rikationseisceasylatipn Sakes place on tissue
factot BEARR ChNLlud -as 38RbicdCRRNEBES, Bhadtbphagds)9id 2fidothelial cells.

Feuerstein et al., 1999; Spanier et al_., 1998]a; ..
Coaggiptien ficter VHp, which frmsgremiplex with fpsue faciorppatalygss g activation of
coagBiatidh factot®POIFIR)And 80E0] whiches furs beiibrstes HaMa SOGUR of thrombin

that FDCa inhibitors aveghlg er atéo of .
fromprp e oAbl ok e BRI cpon BhasE (@lSP TgeRPL R0 o ¢ priming phase), the
smalll B bat dfARRIneHn RRREkIeA ih Thaiitiios phl\RiG9ktes cBagul@Ra factors V,

studies, at_ doses marginally higher than the .
VIR, e 158 Ao SRR e et SR TRt HoSieg Gippn Which further
prochiBine xdichibisestcht. @6l vivg, PE Ghrallesndimisthff theunsiih gehanted during the

reparin, Such an experience in well-cqntrqlled
amp PR PRESR TS 208 BB El0, S0P OppRGFR P fion e & the presence of
endop6idus Brombifinfibitord érhéd S@pthé, @hicH Beantichiombiy 1 a-2-macroglobulin
| Xa inhibitor would enhancfe its saf elt6¥F and. .
and heparipjqofciPr; s Thedfieal |Phaseo e BiorREYIEH, regijon; pppagation, occurs
exclRPRy 67 @WsukRcd of aafvatedlaterelse Ihirit pacpaEatieif) didnificant amounts of

replacenent in nultiple api mal _sur I | s e -
FIX3 g geperagd Bovthe EX&F%M@%&}?“ Jiang oﬂﬁ%dfsgw gomplex with its
requitRe @bfcRt FNITAWhich apfi46s MAS SubskuétPaFKa fofind\@bmplex with its

cani ne and_non-hunan i mat e _nodel s of CABG 30 mﬂtql
requiBF OGS Y J1By DT Vp SPRAIEY AgHVALEs, Profiseiun, Which leads 0 2
“bur§iP Fithlondin @knerati@O#id Bpamdegoskional The &RIOBM)It iFfR€dbrmation of a

has al so been used successfully for severa
stableclati cal |y ill patients requiring cardi opul nonary

bypass and in the setting of other extracorporea

circuits such as WD 2007/ 140000PCT1US2007/ 012625

extracor poreal mnenbrane oxygenation (Spanier et al.

1998a) by physicians at the gblunbia Col | ege of

Physi ci ans and Surgeons, on a conpassi onate care

basis_ Thus, FIXa is a validated target for

anti coagul ant therapy in coronary revascul ari zation

procedures (both CABG and PCl), and for the treatnent
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25 22(11):1423-8; Rusconi et al., 2002, Nature
419(6902):90-4). RB006
(P-L-gug, gaCUaUaCCgCgUaaUgCuGcCUccacT wherein P =

\#ﬂﬂﬁ@ﬂ% ester MV40 IcDa; L G NH2 |inker; pormszmdbizs2s

0, g=2"-0- G C=2-FC ¢ = 2"-0- I\/EC U2-F U

u=2-0-MU a=2-0-MA and T = inverted 2'-HT

(SEQ ID NO 1); see Figure 2), the drug conmponent of

REGL, is a direct FDCa inhibitor that binds

coagul ation 30 factor I Xa wth high affinity and

spikd upor yhi§ Rodel) FIXe plad two DOB4n cb@llﬂlofmt elnhtht éhitiation phase,
Fmaii%%éééé;(%%ﬁgZolggé %gxg%r%t%tg‘ m&élal apg ZOOESff '}%t ) bk%wa activation of FX to

FXa M udkeduei) profBOabincidctivhtich. aHowendr,cthisguleaoft F1odaf is at 1dast partially

redundag it scperer e IS Sy T AR SRy O SEERo B4, gThegore critical

role aBﬁﬁfa bécuds ﬂ@diefpreﬁbg%wn @nmmﬂ whixh the VDI fINa ﬂnnyme complex
der at el bi |

serveg G i el S AV BB EF O ThEPe ek Eas BEg et urtppe, oThrefore, a
reductiffl in' FiRanictiity, eititf dine A6 Heattivi dficiasy doddX @red hemophilia B) or

v bt IR A SRS B, B o coopiaion

First, Afliibition oiflodsleff FEXA ac@yity shotidhartidiyeidmipen hedinitiation of coagulation.

S A e L AT g e B s

phasd Rife€ddgOtion,heeshhink- ki fae sxgiuﬁBﬂOGeduntxm cs: 4 ehminaﬁon of thrombin

hou an nonkey. appr i I .
proa @8 Fisa i SO o Reobg o B8 PR B phase will
least padtially iqogle cféadb:mk axmlifmaubm aﬁcd&ggu]a’don b ursiussmg 4ativation of platelets

ntain a ul. at I veral hours.
and “R”Etr%%m@ e T by

cgcgguauaguccac wher ei n
= 2 OI\/EG c:2 -0 10 M C u=2-0-M U and
_rwm&mmu@mmmm of B2 2), the

anti dote conponent of REGL, is an oligonucleotide

CORIABRNLATBIX! QetfifdO "shibl s OdetiRBOR.- ihdt@ivated Nfactor IXa (FIXai) or
effectively bind to RBO06 and thereby neutralize its

monegigrial Fkibodies | ageinst FBp(7-2s thy patipdyBiG7) haxp extubited potent
antlcgiguﬁ&@ Uride ahtitB@nibotid UsdtRay | e fultiple Qiﬁﬁhﬂ fidatis) Sncludmg various

Ienentary to a_paortion of the dru
aniem A Ao RO FRAUTIARE AU Sh e nob Fiduih et oL 1999;
Feuelsh %gs@ 15?% Gﬁiaﬁh?ra@ al.} mﬂhet@gﬁxledet 8., WY7g ig,pamer et al., 1998b;
provides sufficient in vivo stabi a
Toorb ST S, ks s S et e 5 o e  igher
ratio VofV SntiBlofibotie %ﬁw@'&ﬁcﬁlbéﬂl@hsia&hai Q:ﬂﬂ‘ﬁtfttonﬁfed Riefphrin in animals.

N AT R R C—

wumftﬁéseF&g&ms ik bhﬁbaécf Iblaeﬂik‘lgolfrrfoﬁlbﬁ mmmem REO Qkphrixi. Such an
cxpel e RO S e Bariireb Bh s P g, e by o

contioD theictigite GﬂiJBDeﬂinhﬂf'toREGiﬂ(d( %Mts&ﬂﬁ;{)ﬁn& ﬁllf]:ﬂigad its medical use.
ecur oun can 1 Ve | DIt
i s E%eh H58 BEHD o e An RS Fote P AEPRFD rplgpement in

multiple Sifhal biigidaNgholielRequiting nﬁtidbagtﬂamIMBw fma;‘lmhhg sbibdt models of

and ot eralrralsec enm cal | .
syt PRl HE AP eee TP ST RO IE PHE BBAs fgodels of CABG
with afdi lﬁhfoﬂﬁﬂyolﬁypaéﬂlsmﬁeiﬁtalt hBQdeLﬁiaafn&f retal PA9PT) Spunier et al.,

ni ter 25 d 0Si S
199885 e Hep Al rerm o5 SR D RE S ETn L) B tigts reauiring
cardidpifionafn daybﬁés head ei[nf ehr.t |s¢ning pE-adlxgeextravoguirea| sircuits such as
within 30 mnutes follow ng neutralization by the
REG1 anti dote conponent. Nonclinical pharmnmacol ogy
studies to date have shown that the antidote
conponent of
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REG1L (RBOO7 and/or antidotes specific to precursors
of the REGL drug conponent) can: (0 30 rapidly and
. durably neutralize the anticoagul ant activity of the
| wiy 267asmaonent of REGL (R8006) in vitro in ppkesms2007/012625
1 from humans and ot her animal species; (2) rapidly and
! durably neutralize the anticoagul ant activity of the
drug conponent of REGL in vivo follow ng bolus 1V
adm nistration in animls system cally anti coagul at ed
with this agent; (3) prevent henorrhage i nduced by a
extr iclofneMBraat oxypnatite (Siaitk iet ald A988a)dy Hysiclh&ht the Columbia
dru onmponent d surgical: trauma and (4), neutral iz -
Collegp e‘%aﬁ?ﬁ%%ufrﬁﬂguﬁf’??%i ) 2RSS S © r%]éasés 0 np%’ﬁ%’n?n{a = a
validhted amigeBlfa htidoapilag sharagy dputonmrey yevaypdsization procedures (both

Furt re, th ntidote has not. exhi.bited.an . -
canf e BEHD i o foe AR oaf o DT o8 LPplrbPS i mationss suffring

fromiabuth doRAa syad@mesr i n ani mal s fol | owi ng bolus IV

adm ni stration. There remains a need to
At DA Beefipiiii ol AR, B Wik O Whi ch

5 O 0 D gpeat aor e ef fect of

an aptaner-antidote system SUMVARY . .1t has_

be@re fappreach hat proveding i eonsrollpd anticealation sisi Prep atiligatin of an
anticg bl @ﬁ'\%m RS k6 ﬂ)r%—qvéﬁn aRdrioh FPQELANGH Y12 Ho® and greater

y pasg_hn ex-adj usted dose of an aptatner, in =

that qearachicut ekinigpllyagnpsontiate agttvity G&gUREIEEY, lodrrpses, gn combination with a
secottl'@geh RN 8 ifeciiRaY BaRlind 1 Ad¥ChdiRGRaing thd/\BSmary anticoagulant.

surprisingly found that the dose of an antjdote to

Sucht & deug-antidote cepmbiRptjor, san gpse Rredigiably M safe navwgligation and

rever®dl GPERElticBA LA SRRy (dTanbQfhg (R@cofNettflY, 2004, Nar Biotechnol.
additional criteria, to inhibit the activity of the

22(1 Bh428 s Rusemi ctidls 2P0 Naswre4196690D9M)- under st andi ng
?Lﬂyﬂﬁi‘,‘iﬁts%p@ QppliddOthe hiftidotdRERRIGy t84RE BisBévedf bPthe REGI,
a

al l ow for_ predictabl e and repeatabl e doslq A
aptamperdhasech apHigoagnlatipe gysteradsee Figure 2)p Apiamers gracfing Ptspaled mucleic
acids BafHiRy W hidhFHHFE aftl specHRES 1@ tar gl pRiMdiAdBNindj e éthaR, 2005), much

~manufacture of a _pedicanent tq achieve a desjred. . ..
like RBGienad aytihadies. HORYSEdN OFles iy aptafpra e PHdtg; agd inhibit a target
proteft e BFBRter! Mudt Cadapt adsﬁcﬁﬁﬂ Q68far Rrifudy dirlidiite. aFbRiiation of this
t he body mass index (BM) of said host has bee .
globylantertiasy struchiee 19aerssehe gRIRAIRRLD Fﬁ%?ﬂ%ﬁﬁﬁﬂﬁ§§Q¥ﬁFmﬁm“(L&'
the cBRE0 vhstepditcii 286 no @pma%ibﬁgn of the dose per BM
t o pharmacaodynani ¢ response_has been nade; errein. leotid
t hs a3ho3rRe rin ¢ BAFERORS drmspny |Figwey 4, IfFRAUGH Aty 28 5 pligonucleotide
compleBkAtad, 1SRGy APEP 1 Em EOSRGRSKEe the Ait8mBOS tnicurd such that it can
maxi mal | evel of anti-coagg*g%ion In one enbodi ment, . th
no Ippger phiadetor 1 SEgH JAPKITH us - gHeqtiYso YRR ( HofoyRlizes the
pharfde610Eis t saivin off thaNamphareirug n(Ruscoad Ldtant, 2964,eWat Biotechnol.

220 e o e e 2D BRI rmcodynam ¢

I eRBO0S §P-I& Bk s UniTiOT okl fak UgCliGeCUecab® swhaaeid OB e= afPEG2-NHS

T A T e N T T

Me G096 PBURM= 2 O-MEUNROBYRRIE A; adDshiserted 2’-SETHAEQ ID NO 1);

enbodi nents, an anti do 1 he,. apt r. ji.s. . .
soe IS Ay IOR EE SRR S Cero Lol AR R pipior e i cosentation
factd? DeNtidoOtiEgh Saffiidy | d@d spasdtyo Rescosit e0 alj t3008heVat Biotechnol.

ose. 0 tamer previously . 1 i stered adi L
220§ Fa b gt ol Dt Mt s SBAROBDE 55 R HRIGH et 10 Duke
UniveSty N GREBQ06 &licits dnsantiabagurit cdfeet by bhdkingttbel FdHEa [¥arcatalyzed

the tine after administration of the aptaner. In
certain instances, the ratio of antidote to aptamer
Is halved if the aptarner ha§ been adm ni stered nore
than 24 hours previously. In certain

enbodi ments, a maxi mal | evel of anti-coagul ation
effect is desired. In these instances, an aptaner can
be provided at a level of 4 ng/I3ML or greater. In
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I n anot her enbodi nent, the present disclosure
provi des an inproved nethod of adm nistration of an
apt amer anti coagul ant system conprising: 1) measuring

widWovededt of a host; 2) identifying a desiregrusoo7012625
phar macodynam e response; and 3) admnistering to the

host a dose of an aptaner anticoagulant to achieve a

desi red pharmacodynam c response based on a 15

conpari son of the dose per kil ogram of host weight to

phannacodynam c response. In certain embodi ments, an
conv&@idnﬂ&t EXte 1he mh mag a ﬁlodiﬂ&ﬂf emmd Nipkamead a1 rﬂuslgegm in length,

ot host gre the dose of antl dote. | ovi de .
which S5 o dcraiely S0 s ACASt HEOBULE B HegA o Py P EpTestiice £ 2 -fuoro
and ZAOIAEBYIeaREr- &ﬂjt&iﬁi&l@d’&ﬁﬂﬁesa aﬂ@%tabﬂded agamiti xOnidiease degradatlon
byagﬁrte\ra%% PR é:apb étagtg%cl o t{; S‘ta.merls conjugated to

a 404ﬂaaﬂto&tﬂoa§dﬂme@fg1 b (aseamer ka emﬁnteaim bRﬁd half-life. Following

i NSt ances, ntidote to a r
bolusyB, B Eons el Aﬁ ShBIRORB3 BBt ARIOR L gy &Py apd n monkeys,
appr&hﬁﬁw%‘il? QorS. NGt UBBO06 can be givén &4 bm—ﬁme bolus injection, rather
mbadi pents, a.maxi mal .l eve anti - coagul.ati on

than Bﬂ‘éd’t‘ﬂlﬁ‘gn’ot@ﬁa\"étﬁm af‘r?nf‘ﬁ‘é%l"it RELE SSYRal O e r can
beap s afiFighrea, Im«m\? @begpuAudpubiag vﬂier@ﬂ@* er o Me G; ¢ =2"-0-

Me Guer R Posirhar B0O-ME aroes B0 % Binfiofl ne anticor

mmﬂfnehﬁﬁmmlpls&ﬂﬂﬁgtﬁu%ow Egmplempritaiyi ﬁbedpbmohl’td" RB006 that can

concbiok ok S5 T BREES 545kl LAV B s 0 -0

meth§! HBEE oliforalRutide 05 AuclEotilestn kengitsthpt m\uodmlbmdmary to a portion of

the 455 BHoR g EC Rt oD RN mPaBoN joltR RYFEe. muctesse

resxsﬁn&e ﬁﬂtﬁe Tnfidéty/ Which pedvidesrsuffidentna vﬂvo&tahyitkgo ebabtlwuem seek and

en. 0.1 and 13 ny/ kg,

bina JeitpBcbpeors %ﬂa%%g%%” HrGRERERe Snd 1. 1
ng/ kg, betmeen 0.1 and 1.0 ng/ kg, between 0.1 and 0.9
inika et Of REGHD 02 ng/ kg, between 0 1 and 0.7
ng/kg, betmeen 0.1 and 0.6 ng/kg, between 0.1 and 0.5

Eghcag?st ke rHchIJ:g&f‘ ghﬁ'n‘ﬂac% giatabﬂ’érﬂ\ﬁﬁﬁ'atg‘lglﬂﬁ%e&ﬁ&ty of the
RBO

bet ween I n ot her

for §D(Hp@ddl@g%fﬁp§y l?g { dg_temoz Cf"ﬁﬁ’ﬁ" jgtamer. The results

of thE HoEIGHcal gg/shﬂlesb.%ﬁ\ﬂ%%ﬁné:z@ﬂé’d ad\Bllows: the drug component
2007/ 140000PCT/ US2007/ 012625 15 ng/ k bet ween

of REGHyRB006, andior nrelptath Preqursry/ EgmPRUIRL it @h T tvely ot

coagmynlSH fadd& WaBhvatioa 1A v2b; B) Kﬁﬂor@q‘lml&tﬂﬁ @deB in vztro in plasma

, or between | and 10 r betwee
fromngmn@w P gfher Sl pPeaeigPR gsysts%‘ iy ?ﬂH‘g‘?%@ﬂtfa Bielsy ollowing

bolugf%ﬁrﬂvenaﬂ‘p %&nﬁu&%ﬂ, (@bgisﬂveﬁt W36iBus dhaistioR iADAK gmmal arterial

about 7 out about /. k or ab
damagp th@qwsrwad%, %P i‘ﬂ%‘i‘%‘%"é‘ﬁ'&é‘awa ?%swga 6¥pass model,
and w)tﬂe(‘&%ﬁ{ré}{/\ te-3ysel 8NahindlH QitREH30 fpsitefollvir neutralization by the
nmpri ses an aptamer anticoagul ant and an

m@f%&ﬂ@@@@f’?% antidote. In certain, non-liniting

eNBRALHREL phatiRoREY Qﬂﬁiesl 6 daB0e 61&5@1 thi2x t4Q ahjidéd domponent of
the antidote i s, RBOO7 (SEQ | D NO
REGIRERA

Heshtor eniagrmpraES g REREOTal s BECT v seppangt) can: (V)
raplc\ll\z alﬁxaagluhapl:ﬁﬁtrat&ﬁahs atﬁti&’fhtga&nt ha:tnta@Taﬁf K_}l_lﬁhﬂ'ﬁg&ombonent of REG1
r n
R & airo g FoSie 57 B PHCOTESHPLRPE G2 (Y and durably
neutR#iz6 @ arftfcbsfillant I&ethﬁﬁymf thé dngeconiporentwei REG E ¢ eive fellpaving bolus
or area under the curve over a defined tine period.
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The | evel of pharmacodynam c response can be at any
| evel desired for a particular application_ For
' exanple, in certain instances when a patient is at
IV | giipipisgktidmin aartitpalsnistemically eanticozgullabed |vaitte [thisf agent; (3) prevent

e GERRECR Y 85 1500 ARl TR 058 s

comprichl snd syreggald tnaump and i(¢)uhsnrakicxhe ranﬁtdﬁgulanh hdxivityasf the REG1
Y. a satur nDu t of antigoaqul ant .

aragectBofarip Al 1 P Ronilm Bt 60 Bk mermgre, the antidote
hasatoh aﬂnbmﬂm@ﬁﬁcoaghhm @ oia pBainatslogit agtiiygh vit-si Hufan plasma,
orid thnﬁn? tic r i.S. ing a thrombotic episode,

|G E%Vmbe desired. In such

| nSTlmm:ﬁESnamd.‘a ﬂ@aﬂ tb @rcdﬁﬁi 4 lihigde m&mﬂmfﬁﬂﬂmﬁiﬁbh wgEh allows for

, L.ln b|t| tlcu " FIX ‘or FI Xa

e PG Bt 5 qﬁ%&‘?%fga%%% TP RR of
' antlcoagulant particularly an aptamer to FDCa such

as RBO0O06. | rSwmeAaRybodi nent, an anti coagul.ant
aptaner, such as RB0O06, is provided in an IV bolus

delri Y& Veen!Buf 8lab BlerERNOI LR BB %Hf @?ztwelght adjusted

aptanmer is provided by subcutaneous |nject|on
dose rndh Eppestvistisli Hrenbodyanase indey-agiustedisiose aff @o uptapuinuig particular an

aptadfk bR e@bnd DGR %{mom ‘}"%9’21‘?7 | ﬁu?lﬂ'}nﬁ ﬂw\bas surprisingly

25The procedures descri be ow for a st

foung) thet the ﬂpmfwmtﬁeteﬂo A aptasegg oeethenlyhe adivsted breediop the amount
of aﬁdahﬁwpidv&deattb%e AbstChdear adhﬁioﬁlal%}ﬂ%f&: hg %nﬂ:ﬁlr fhe activity of the

desired [ evel of target inhibition and reversa

aptamgp ta @ degjradfleveht | his pew gndgrstanding p@vmf Seppod foasmhﬁg:rmodes of
' admﬁrﬂ&raﬁSﬁ ki glhc!n@ Y& nrBbiciil g'aml f-e'ggzﬁalﬁé ab 1I| %al
n y corre ate

oun at the antidote dose nee
t 0 Im e al;i;psce tbére appranﬁf:d th8Gisanith duse df arodptdoeer in the manufacture

: |t|on ted,based on factors rel at.in o . .
of a Rl L Bh S PR e SR AR T s AP e i
med@d&fﬂeﬂ@is&o b6 adinnistbidd @ b heahaei fRMoly i3S iHddk '(BMIT of said

amer to antidote is greater than 1:1 such as 2:1

hostélag_beeg measuyed, saygh desiregt pharmgacpdyrpmic resppnge bas hegn identified, and ~
a cogﬁggﬁs%n o?t(HeQﬁ)s&?é} E?h\;\[ﬁfa é)ﬁ:%ﬁ%@l)&)‘rﬂaﬂﬁ@g a&ﬁ%ﬁ?&s&)‘ée@é@@ W Erein

aptanmer rat can, for ex
the wptamenbomprisks 1SEQCIIE) 20:0. nd vdrerembcsaﬁ Gestred , phBrnBicddymamic

about .0.8:1, 0.7:1

resp 38 ) PRAGHTE R BRSO o 0. 71, 0.6:1 or

b At
o %?“f,q’"g’. i‘??f’g e;%g%{l?%g)‘j&fpe ‘g' %‘gesoa“ﬁ% poyVRl Rl o b,
adminigration of ab@mm@r:anncoagulg@ system eppising; 25 measuging the body mass

ioaef G0N ¥y o § 2) Sohilplg % ki) e Plsboo o nd 3

- admigyistérings to | the shogt @ rAoseli ¢fe AR saPlARE puticoagylanthta kekigve 2 desired
pfaBodi: ool 81 B o D By i
respensei 1:%1%@%@#1@% apAntigote to e aptames ahsubsequgptly administered to
the ﬂ&n%%'gel%r the %!@% aﬁhéot@ﬁdpx%grdl'd based on a FAicoRHR the dose of aptamer

I ment s, partial reversal of aptaner

prevwslww@}m@tw g Juwﬁﬁ Tax angaseed irpflugtion: in mpBEicr@atgty. In certain
instaffds 2 HRE d@g% b¥ ah¥ddes i§ QY J?‘:Eﬁﬁq)agéﬁ 8 %e Bnd S5S Jdgﬁﬁ‘is@:gléh of the

such as about 80% about 70% about 60% about
aptamggyo u in £094in apstences 0bg Taiorift antidols teBatamen gohadted @slse aptamer has
Abeen-ghﬁuﬂlﬁhlcﬁ n?cfrcﬁﬂdmo%ré;ﬁeﬁsﬁs?ﬁer can be cal cul at ed
by conparing weight to weight or on a nolar
ba%l| @ertam emboqhﬁnqm taj maknal densb af Artirceagyfationeetfect is desired. In
theseMnSGhQI VLS % tbeqfroﬁﬁgi spg 1431 %4%gﬁﬂm gP3e38r I other

systemis a p I's a human. I n specif

nstagges o lavehefsantichagiiation dfabautn{vamawmeliis dﬁmredeé@i thefse instances, 2
dose %E‘ 515&1? %QHJ @Ht() 'H'@rl %HX é§%m£ 15 M Feﬂlt Gther 1H§a.nces a level

IS a human patle rgoi ng vascul ar surgery,
such as CABG surgery. BRI DESCRI PTI ON OF THE
FI GULFt FS Figure 1 depicts cell based nodel of
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5 M55 connotes the donor was a nal e, age 55 years;
F/ 49 connotes the donor was a fenmale, age 49 years.
APD 207 EaYent used is MDA Platelin L (Biomeri d%j{US2007/012625
which is relatively nore sensitive to FI X | evels than
the Mh reagent used in the study presented in Figure
3. Figure 5 is a graph show ng drug
neutralization activity of antidote 1(8007. A | ow
nol ar excess of antidote 1(8007 to aptamer 1(8006
of e@tmﬂamletqun qf@lmtépf%z@sxm 1sesire dg ihesn instEgcese  Hoseraf about 0.25-
%:ﬁggp fgn 10 m nutes. Data shown are the nean
rom ree mde&;dent nmeasurenents. The nol ar

r at i certpith geneth] embediments, By dosags ¢f gaHcnapualgnt wed foperween 0.1 and
gr apﬁﬁf) AL e_tg&delﬁmﬁﬁ eth(:%a);age is betweerd 0@YnA HmiMBMI, or between

osl ng of apt aner 1(8006 foll ow

0 v ciogls M b Sond ma/ 3T bEF 20046, im0, bygween 0.2 and
?‘%{ﬂe %&@Q}%ZS B/ ¥ @@I@fmé BEQQEn A, anki0] MnPMIME In some

] e treate vvlthSmI:]/k RBOO7 antidote (n
mnhoczyncnta, the deseaifiaplecaagnlent isjabe]- - Pa@hout3hmg/BMI, or about .5

( g . _
w00 T g I AL 2ot 3 myrn,
or ab@ud@a@Bw,tdt abod@ SppBMApirabert (RBRBHL, Thabauh A meglBMI, or about 8

el oo e AR B T Bl Y i gl asma

Data aﬁ&t@mlﬁmﬁlmm thepisent bigclbang provikes al:umpmwdenethod of

P ok SHE e 51 kB e ot

a

hostt) aidemsifying a desired phaﬁng:udmnamp sesmmypapm 6)‘ adREGEEring to the host a

, dosé?%m? rrS?Atgaﬁlgr mgae%ﬁs X d egér V&W%d&#ﬁ?@c écsponse basedon a -

comtmsrserd eﬁermjdm mrdhmmmfnh@t T tp rphatmaredydfanmdenrespense. In

SRR, bl B B B LR ABSAL) Bl o e ot
whaam d!nrsarw antido#d i providegd based ARTA ralig, withsthe glesk efaptamer previously
BBl AR Bt BB e AL b, i
dos?E&l_aﬁm)&)B aﬁjnstﬂll basefl @nngﬁl_e ﬁtr@?ﬁteu actr?inisgmim ofthe appames In certain

e B el B e £ ibublba if HF dpitey Bk Bl acministered

moieahad@hmmﬁrmbuai}ar ( Paci f| c Henostasis, M ddl et ovvn

v L g 0 5T by B RS b

thegeemsm:dss i am qmméxeemﬁﬂe pnm@dmmg levBDOf harmglkgRirdgreater. In other

activit Y él FE‘[ gt§ ?ng‘odt %5%1%}%] fo&tsééc{” Elglhg‘é%olétances a

t1"—1?"'§saclte ool'ed” cynonol gus non

_dosp bﬁbuwemc sma\n ﬁ%dug&yg thmlmisd Ro ﬂ@rh@ab@r athor me@pces a level of

antlé%aglfagmpoy ib%lnofb% ai 1§ 'dgﬂ:tm) op eys Ll 6a°(Iose of about .0.2-.0.4

em-C anti coag Eon" o
mg/hgimproaﬂc@tl on. The | evel of anti coagul ation in the

2o0h Pl 8 ekt ol HOF: BT s oRern e Bl 2 bR, besween

0.1 REDDS misky batweep |0elsmd b6 gk Hetweead.1 8EM .5 Fag/kg, between 0.1 and

o SR ol e oA TGO 1L B0 01 o 1.1

' _mg/hg]lbrmdr&nan agcho cnrig/kg;é@ewgms@al Iaw él%nyﬁgglarme@ @ § apd 0.8 mg/kg,

oeifkenld 977 oE BBt S % BB b R B Sb g between

0.1 add adtmegkggbitatern.li and Be’S mgieR s bemeentiil ot 8¢ wefds. In other
t he APTI. RBOO

enisp il s Bsobe ATy S 57 PR pEeka] AHE Taglg peyyoen 1 and
the mean SEM Figure 10 is a graph of
phar macodynam ¢ activity of RBO06 i n Humans
Figure 11 is a graph of the neutralization of the
phar macol ogi ¢ activity of RB0O06 in 10 hunans by RB007

Figure 11 is a graph conparing the pharnmacodynam c
activity of RBOO6 with and w thout R8007
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baseline fromO0-3 his for all subjects who received
RBO06. Figure 14 is a graph of the AUC 0-3 for each

subj ct or gani zed by RB006 dose |level (15, 3 r
YY) J4008ecause the relative effect is bei nggﬁgfglgﬁ}%%lzgs

over 3 his, a value of "3" represents no
response to RBO06, a value of 6 indicates an average
2 fold increase over 20 baseline, etc. Fi gure

15 is a graph of the weight-adjusted dose of RBO0O6 as

15 “%(1{%[; gtion o, Re900 % ol &Rl ang ﬁ&%‘%ﬁ%&%%@ 5 meke,

hetwékﬁﬁfamf 20RERAG, bétsiek bimad 15 m@cgogbﬂﬁhemi and &0 Bigkg, or between 5

dd ts 0
o P S SRR A PR S BB g son 3
mig/kALKEonB6 nf/k S3E6OG ’)\/ﬁg&lgsahBM 8 agjkes leaht Qosgke, or about 10 mg/kg.In a

princigl sanrEpts S, AR, e PR §E BAGRhGT ystem, which

compitiskd e slﬂhmeﬂmosgulﬂsaﬂﬁm( dJEgonﬁapotﬁﬁ zatido@0 Imggriain, non-limiting

embepplsy i o A CRASER NG R RGBSy (spa D No

2). ncbﬁmmcﬁﬁmelnﬂ thei }ﬁhapahaodMMsmwrt&ipowrle magagurgd tie cpagulation assays

s SRR e g PP B D SR Mk o e

reportiiasnihe tabsdlite nrailte tmyercent Sfferhpetcenhichanige.t tiraa wegghted average or

Grou ceived a single dose of
ma%ﬁ:&cﬁco %%ﬁé%g{?&i) on Days 1, 3, and 5,
f oftheoluwel Myplanhaocdgfnaimewpbnsw@n be at any level desired for a partacular

B8 T R AR B o

event, adew\lat] af &spcgisenmssh@ d@fnedpﬂmmmﬂmsta{l@sm mpymehhe desirable

o o i PP AR AT PHG A i 0

I S

saturfiig aeoRSs olfsmmoggdpm, piirhmimlw APIptaprcte Iif?(nréuﬂnaSgRBQRﬁs In other
adm ni st er ed BB / mbotic
mstaPcets1 when g palc ent Qg? %&%@@@ aktg}aﬁ?l{é’u‘:%@g& oris h\lﬁiﬁlk QL{ﬁro boti

re I's a gr

aph
‘eplsmlhoa\m lekel qfenes:mntse mdweiesrml e |smhmrs§m@d itxpayrbe desirable to

fr. m n
e RV BBl Tl ASPA0GaAELRE PP DK Sy vsivg <
samaaﬁmnommm@ammwm@nm aptyvaey ) EERa Pmaﬁ

t hﬁ,r [ §rd SmBodiubi¥, ah hild: gAY b/ GRR BB % YBIEBY in an IV
bolus dehvery In another embodiment, an anticoagulant aptamer is provided by
subcutaneous injection. In another embodiment, after IV or subcutaneous bolus delivery of
the aptamer, an antidote is injected.

The procedures described herein allow for a step wise dehvery of both anticoagunlant
and antidote to allow titration of cither or both compounds to a desired level of target
mlubltmn and reversal.

The ratio of antidote to aptamer is adjusted based on the desired level of inhibition of
the aptamer. It was found that the antidote dose need only correlate to the dose of aptamer,
and need not be additionally adjusted based on factors relating 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, 311, 4:1, 511, 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
examplé, 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 .
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dose and i mportantly, the body nmass index-adj ust ed

? &p aptamer, in particular an aptamer pepps2007/012625
|coag ant, and its plaannacodynami c response.

Furtherm)re |t was surprisingly found that the dose
of an antidote to the aptamer need only be adjusted
based on the anount of aptaner provided to the host,
not on any additional criteria, to inhibit the

abo%?b 74 t@@.&és oy %t 3056 203 ?g%& abht 8,598 9 458061 %6%# 0. g&r{}%g 421 or about

new ‘understandi provi‘des “support for speci
0.40f Ocbni ot sbasxata 3)511,t 03l o éhont ﬁéri 28l ox abmﬁ Os?fdl, 0.2:1 or about

02{529 t abI g’(?i%pt 6?9‘1' a%mﬁtodl ? ﬂelsécﬁllan €1, suc as about 0.005:1 or

o et elc acird apta
lessaria snﬂﬁle&tb@dummm@mdaeo ﬁylmtt\ecmtq 1 Edb0.4t1, oantﬁveen 0. 5 1 and 0.2:1,

o %e#‘%andg S%W%B%fﬂg%agﬁ%g%\%b%% :tgh ﬂ{1/|e ro e%hgg%non 238d 51, or

bet@éemml:h:aﬁ t0:aoirdbemodeadel m-i 20:1.h hi ghly specific

o Pt b Sh s i, PGP B R iy o rox

exa.h;l plz, npﬁitﬁmémb&ﬂm&nﬁ]@tﬁﬁﬁ' mﬁuﬁtﬂsiﬁevmﬂéxywm or less than 90% such

e S5 S 1, B HR S R S5 2, o

1099bi BEN UHeantié cRmtidnt: (6 hppmear G tietcalcalhicd Réthafbyiongiaring weight to
artitionin darrpllflcatlon using the sane
we‘%&ﬁ’éf’ﬁl“?‘g ction schenme, to achieve virtually any

degj :??qucﬁ{af %ﬁg?&ﬁ%eﬁfs & idi DALl Bt Nosf ¥ subject to which the
FVITY.

: sele I'ng froma mxture of nucleic
dosiag sy:lm:m Bphlialsis mibxtan.ds spaifir ¢rebadgnents @lgmmt is@fhuman who is

m zed seqguen t he K SEL t-hod des,ste

in nggd E"gﬁ%‘”—%?%“f@ e Ja drethemho ?ﬁ"sn%*atrhge fost G2 &P Btien
und&g&ﬁg%&[ﬂﬁl §iA%ey ahbiead OABLI siglieng, partitioning

.unbound nucl eic acids fromthose nucl eic acids which

. have bound specifically to target mol ecul es,

di ssociating th I onplexes,

anplifying the ﬁﬁﬂ%gl%‘sggﬁ%s di ssoc?g:tgg&gfrom t he

nucl ei c acid-target conplexes to yield a

| i diigvde dndépitie ¢elibased @Odﬁl afiep i BE - tisya, factor; vWF - von

Wl%%%%%&%&%@%% 012625 b| naﬁaﬁgﬂa’pgﬂl ti onﬁéﬂa activated

fomldggaglémonghﬁm Vool YIHL 8%, Xiapdddh as nany cycles as
de% gﬁéj ¥hsShd REED laﬂn&ﬁﬁ&lhﬁérpsysﬁhg hrgd gysﬂ%n‘i ¥s composed of the

the target nolecule. basi c
FD(SEPJEthreR-ﬁ@Qﬁ ha@ nget@ntch@hmt?@ép Béﬂ%khul?évmﬁ%ﬁ%&e &g by the

antu'ﬁ)%e 8§ {HaCRRLE Qfring Xé%r@l'o@n Bbo6PR £ odl2d RNA aptamer

7, 7196 escrl es t e use of SELEX in 5 -conjunction
commeﬁ of & -flabrecresigptrofupperscase 2 ePsrethyh psidiies (Igwericase) and a single

s fi r
2 —hg&}laﬁ)‘;l g%"'t(&@@i}%@ Iﬁ?.cgiﬁei‘rél?:toti{%tc& le@aaa:dﬁbasgd 6%&!1)'716116 glycol
. carrige@) Mlﬂo% @carbsgmah@epr rﬁel od ifmptegied @em ﬁﬂfgnwﬂvaaﬁéﬁaadanon by
an lmg%a 19@@5& Yeef GUPS RBBAP@e UntiBbBH NS 2°-O-methyl-
an or ot O C r 0SS

_ nlcing to and/ or photoi nact’ vating
modﬁ@ﬂeﬁl@ét')hMIGmﬂée U.S. patent No. 5,580, 737 '

apt ke aaggr@ Pgnbt%‘ ARG HdsE YdsPihsDEGOL Yo SiREGhiwEg that RBOOG

Iscrim nat e
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.

10



10

15

20

25

30

10 between closely rel ated nol ecul es, terned

Counter-SELEX. U. S. patent Nos. 5,567,588 and

5, 861, 254 descri be SELEX- based net hods whi ch achi eve
wOighhyooed fi ci ent partitioning between PCT/US2007/012625

ol i gonucl eoti des having high and low affinity for a

target nolecule. U S. patent No. 5,496,938, describes

nmet hods for obtaining inproved aptaners after the

SELEX process has been perforned. -U. S. patent No.

5, 705, 337, describes nmethods for covalently linking a

| irgauel 4135 taograpls of RBYPO6 .anticoagulanfTéifedt @aplasmhk iftom dfdividuals. The

. identjfyi rs to small. peptldes,ipn sel uti
e ARNY PR Oer 5 sy o R Rl By iU o males
Plasnab ishrplys t werds ebtafokd nfrby  Sevtgeo King tBiometlicgl §0derlapd Park, KS).

. praoduce apta s fhat. are target 0] speci fiie Sl
i B 25 S TR e b B it BRI b 1ovee
M/55Nonndtes/ 82, A8y wak iaahalecdgatSsydars; (MO prmmdtes ttheodomplr was a female,

e A PR T 8
sensitive ) ellsckbang) theUART Dfea sd¢dy/indb prgscgted b dijguire 3.

#35 Wy ?‘ 127,330 tThdw{i&?;m f&” ioi‘}n‘&g{tﬁéﬁo'i A low
c‘ﬁ"\’?g’dlsrﬂ gHP SR Ie, 565%%%2?0 Caﬁwl nvestinal )

molaphHeephet Atidoie RBIGICtoi dpédndr RBO0S. canaletaly ndotiralizes the anticoagulant

..6,6 U.,.S. tent No 716. 580 cribe
ac"“gﬁt"g%éé@ﬁ Wgﬂlésébaxg’f“uliea'e nfolag"iy is%%w%p a:‘iﬁ% rrééa?'h%t SEM from three
independshtidessuréents e Thé walar oot is basmsintpe andesof digonudltdide for the

nost ., basi t he SELEX process may be defined by
apmﬁeﬁgn?ﬁqfdggﬁé%geri es of steps: 1) A candidate m xture

ofFigure l6eis @ grephief of dajiriyf off iptgnerdROAE Hllowins afiotecneutralization
.Th L d 1 Xt . I ' ' .
o il B e M RERS S Yy 0 P i,

xe& seque eac

‘were t@ateil dethe3 mgkg RBOOF rintidets (b Fe2)stmentratizeethiscinitiah dpsee Then, 30

. I [ 211,000 : j 4 . .
o8 Thel 08 oD k00 s HRab Q840 28 ppoy dsio. i
were gg-tidred wifhal.S tug/kg sptames RBOOfe Hapehiange it ¢loitime aps measured in (A)

) b M .

ACTBR 355 S MloddDby 68 ABT1 £OF RERRERs i Hink. Data shown are

the meamd&dahe raage dor dyiplicatgimeasnrements fioruéacheninpale fibp bolgfline in (A and
: | d ' ' m xture. The

B) ‘*Eﬁ’%‘{,‘%ﬁé@é‘g‘g@%gﬁ%ée@%@ﬁ ﬂgﬁ&%@ y randomi zed (i.e.,

t Hgyedbiss giaph o RBAOGAR vre APSIeDase Ragpopess Curvgrin Flasma from
CondpER AR 830 SOIEBAEH Subt SRR Btbonsaion o
in plasmatfedsi lankeyss thas ig dentsimilantedhattobgeryed brlamanplaspp. Jxperiments
were %@J‘f%ﬁ&dusﬁ{ @B ¥arh&¥fhd BEWPEe vt A BT REALHRE do analyze plasma

) ugldate m xture iIs con

Jhe candi de X ] acted wth the
sarmpigs| e thegnengligisal dewelty sodiestpesfrsmed ior mapeeys JREGL-TOX001 and

REGE’-iﬂS&dS&I).b efYe&Brel st AnBCIerANSs FHANS S BlerpiRfing the APTT results

candi date m xturée. Under these 5 circunstances, the
fromj REG1 QKON pad REAT-IXA05 grosented 1 Rechens| &fc Acrgding to the

mamfthcthief (BRANEH HRhSstlil i MIdR1GMNn,PEAT00R! dedeat yREdsI A APTY of ~87.3
nucl ei ¢ acid-target pairs_between the target and .
secondsgachum plagma craples Sepidin,: & LY BRGdarelsafpilnsecgndsoin samples

contdififs L2098 hormal FIX actitity, |81 PH§|s8Ednde Gh Gamplck RohtdBing 100% FIX
hi gﬁest affinity for the target are partitioned from

activithosEitrated, araolede Fyromglgns meaker PSTRNMEY PIRYidedeby Charles River
Labo}ﬁgg&gsﬁggqy;%@pl y an extrenely small nunber of

Figure 8 is a graph of systemic anticoagulation of monkeys by RB006 administration.

The level of anticoagulation in the monkeys was monitored with the APTT. For animals

11
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10 sequences (and possibly only one nol ecul e of
nucl ei ¢ acid) corresponding to the highest affinity
nucl eic acids exist in the candidate m xture, it is
wgeeenaloby desirable to set the partitioni ng BCTI/US00E012625
so that a significant anount of the nucleic acids in
the candidate m xture (approximately 5 to 50% are
retai ned during partitioning. 4) Those
nucl ei c acids selected during partitioning as having
the relatively higher 15 affinity to the target are
treated With 1ompkikii BB0P6 detecut presented \asthgdnetntie SEM t Borcamimals at the 5

[ I
and 32—?119@2% dg%e Iijeﬁijeg H?tgr:ﬁ'% %éé{%grg% aggﬁfé Hkafl £ ?%:@ gyﬁh%re were only 2
animalsaaeaﬂitrfgh@meiowlevﬂsl oni ng and anplifying steps

P%?e %E}{?#}%ﬁ"&fé&ﬁlﬁ&dﬂgﬁn | ng%s)gauences an @‘Id@% and reversal

with aaudotageBa[ég 'Ehe lovel an‘ffanm:qagulatnom fire theumbekeys aGisdponitpred with the

T RpbE Vi A AR OL POy FB000 bbbt Dot are

presenmddsuhenmt%BEMng one or a srrall nunber of uni que

n om
¢ BB fo 8o SRRt B 3 S B G0 el
aFi‘gum ty ist @ etapb af ahgueutrabization| of. ﬂlephmrmblogxc activity of RB0OO6 in
h““mﬁgﬁy |ons One probl em encountered in the
rapeutlc use of nucleic acids is that 25

oFiggom it lie et graets comparing the pheupsrsdyreamie ractivityrofi@Ba9e with and

Mmo,ﬁli%ﬁéﬂ—,y o=} qggg&l n body fluids by intracellular and
racel Tul'ar enzynmes such as endonucl eases and

ekppoc 124s esgbpt ormpuing thegthendacoilymagpici respensd inesebjects treated

v G5 08 Lo Yl 0B O A 0w

oFiguee ddhdonowss @mare detadfied tapalybis Qfe!hpv%hyveﬁmtrh@e m APTT over

. f f amers include, but
basehg‘?e 'Bh%%?qg s%,[%@&%%ﬂér& E provi de ot her
c H@m‘tc b4 isga goaph of et AURCHB p‘gr each sabidcttqrmeddryal?@ﬁﬂﬁ dose level

(1s, 380(%03 %Ogl?gi 'ﬁe%augg)ﬁ% Patlli Qeﬁ’g‘té ?%Mgl ERRRY tO : avalueof "3

el ec ic 1 nterac
represats aweresparse 3o ARBOQS, tahwealus\Of 6 indicates an average 2 fold increase over
baseli %ﬁ!14000OPCT/USZOO7/012625 apt axner as a whol e.

nodi fi cations include, but are not limted to,

2Figuos i fiioa sajaef the dvdi ghtsadjusted, dose 96 KRA0Gres a function of RB006

dose 1BV Uni di ne nodi fications, 8-position purine
élflcatlons nndlflcatlons at exocycllc am nes,

s ke 16t ison gphaok HieoAHICE h eomparied ttpt the i “yeight adjusted” dose of
RBoog-brom) or 5- iodo-uracil; backbone nodifications,

phosphor ot hi oate or al kyl phosphate nodifications,

nEiguy¢ a7 iiv psgrapn of thel Bmgéwpf&flrdmg of swhittintednd “gt!"!cRBOOG as a
ﬁnmmﬁﬁﬁ}ﬁgmgd Pgﬁggﬂlsocytldlne and i soguani di ne and the

I ke. [

icatitons can also include 3' and 5'
nrﬁﬁumt t&is fowph A3 f@éﬁﬁﬂﬁgversus BMI adjpgedyfsex
%?I % ﬁ‘ﬁ?m B'bﬁ?eth'ng Pel? ve to %FIX activity showing

aptaners C ntalnlng
the Mﬁilaememdgmhékﬁoﬁg(lﬁréﬂoﬁﬁb@dﬂoan&t eristics on

98 Qéja #ﬁ R Ta el o X&ﬂgérgd \‘Jsﬁ{%‘p Gir d8kds! Jﬁkﬁﬁ% aptamer
oved ery characteri st [ es of such
and Rmev fant;@ate edmlm.ﬂ@tieé &¥ i pesientsayitls caorary grtporilisease-« he
¥
SE%E%QHQ gmggosggaa%gm@%% & ROFH z';f‘EH?SRBOOG (0.75 mg/kg)

ent | rs contalning nodif
admimstrritiootat days hr@@e%@rqllmﬂnwt Bregpsyp gif@m I: I\E'Pblects received a single
t [ che e | B9ed-dose of
dose g A sppiinr! (G2 CERE URRE) Oh 185115 5E Rk JrESRRa By Bec-dose
and 2' -positions of pyr|n1d> es. U S. patent No.
5,580, 737 15 descri bes speciTic aptanmers contai ni ng
one or nore nucleotides nodified with 2'-am no
(2'"NH2), 2'-fluoro (2'-F), and/or 7-0-methyl (7-0M).
U. S. patent No. 5,756, 703, describes
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or post-SELEX nodifications. Pre-SELEX nodifications

can yield aptaners with both specificity for its

target and inproved in vivo stability. Post-SELEX
wgg&%g‘&ﬁ;l ons made to 2'- OH aptaners can rgg4sabddotzsrs

i mproved in vivo stability w thout adversely

affecting the binding capacity of the aptaners. In

one enbodi nent, the nodifications of the aptaner

include a 3'-3" 30 inverted phosphodi ester |inkage at

the 3' end of the nolecule and 2' fluor (2'-F) and/or

antidoge (laiﬂn@&g(lﬁéﬂd‘?l%he homelaf; @rou?s RbhBBE sitbfectd Medeived a single dose

nmodi fication some or all_of the nucl oti des.

of aptpmer, RBORG (A7 mafke) omPaxplatetidor: Plleved By vapans giggle doses of

RBnggmﬁﬁMﬂ&ﬁmbﬁymﬁkhﬁ&hed to a lipophilic conpound such
as chol esterol, .dial ky I cerol, . diacyl rol, or
aFIRURR 2Amis b g&Rl: of H‘i‘?j‘ﬂ cOYesr %.@h@og%%ﬁ tefed RBO0G
(0.75thEgk Yy R FRUDT 25 aiéls\eiidyydoaiiRrd ¥ RBoo6s VO
2007/ 140000PCT/ US2007/ 0 625 éfEG In these ggpmfAPTT fo
t F8UhAf 8 o BTRB SR WHeo st PFE PGE 13 SEIEh ! m
adminiédtibR O RBUBE dfr QBRdISedion] B &id hdurobthom at listed ratios when
enbodi ments, the aptanmer or the nmodul at or can be
compargg o JSHP M ed inside a i posorme. The |ipophific
conpound or non-i mmunogeni ¢, hi gh nol ecul ar wei ght
conpound can be covhkexiLEp Dxsodaedian associ at ed
t hrough non-coval ent interactions with 5 aptaner or
qﬂk%‘ég{ %‘cﬁﬂ-xd thit &‘8‘39' 'T:?e%ﬁ §?1 %Y\%&r\;oth the we:ght adjusted
attachnment 1s enp oyed, pop ['1c conpound o
dose pod- impemaotle the body g:tassrmh@estadamteﬂ/sioghtof @o rAptamed. mgamcular an
aptamPCafiRUBhERE) Yo Al Pilutic vt Plafpdike. PRSM-RBR, AydsNrprisingly

pt amer™ or asto an exocycl1 c am no

foundgmmpe desetof en aatidote th &xesapmrmeech only bg quqsm bsekon the amount
of apt&%&l ﬁ.%ud@& 1 Eﬁkﬁn&tﬂ%}";ﬂ' A5 QlgitRmBU S, W qll,ﬁeﬁ 'tﬁe.eacnwty of the

dr ox group of " the“phosphat e, or dr oxyl
aptamge mdwreétlﬂ@ﬂ hisyneyy prdarstapding prayjdes’ supmrhfqmﬁecm% modes of -

admuﬁéﬁ%%@ﬂ%gg%lgﬂjpy For é}rrr%ﬁctﬁ %t%%“g ﬁéh%lﬁgnﬁﬁﬁ tegimer forchffical use.
ollgonucleotlde nodul ator to ot her conponents of the
DevelopmentOf Apfamersjone directly or with the utilization
of linkers or spacers. d i gonucl eoti des of
t Macleivv adid iapﬁnmfl abe isshaded nsdg ahe Slyﬂ.ehaﬁe Evoluexb;x of Ligands by

su noi. et backﬁg Qr nSxa
EXPOPR%PL%“ gwttré t,lt é&gﬁoﬁ%}g erB?BeS%: U agl e m’ v:;ro evolution

of nueleie. actd an‘la:lmisl with U bldet Spdaﬁcammﬁmgltu cta-get hmlecu]es. The SELEX

methn@g@‘;a'é%‘?@a«g{ixg;ﬁ%f sxaple S, § %&H&g"!ﬁg%,g??,@sg%{a%ﬁ NG 475,096

andUtStlpaieﬂi Hat3,nr0,163, @eaﬁd WOdH$9818ki ng agent,

|80 3805 AR B AhAb0 Rt LLARSEES: S BURopyoiorcs
ands@pewmmdmﬁnedsbﬁbmdme@mmannﬂnn&wnmﬁﬁmmem1ﬁmunﬂbhsnwswmﬁﬂ

sc]ect%r os%ﬁenllg] ?o gng} ‘%5"13#1%]1 nacg Aes?}& grg i oPquthg ra.?fﬁ{l%cénd 'selectivity.

bronodr a rac odour ac
Startidgy Fooca ra lmmm;e 29 m@hlms zsudcexsyﬂHWUmmqmmpnsmg a segment of

randoguz(e(cjl%@gl?enxtra,fetg%1 g@ﬁﬁé H%h{oﬁ?ﬁaﬁg s’ steps énf contacting the mixture with the

carpoxy am nomne I ou
target Smderr txouditivat tﬁ:;wtoamhlm ﬁmlnhgmgxrmtliommg h}lnbmdl nadleic,acids from those

bet as: D-
nuclenc aclds g%éal?atvgsﬁlo gH ﬁs@)%ggﬂly to ta{get %le? i é dlssocratmg the nucleic

| sopente enine,
ac1d—t1r-gﬁe¢d1y¢lems mng),xfymg?t}xmmtehy hcgdmdzpmlategl from the nucleic acid-target
compgawﬁgs]g@% figan ne gggﬁlﬁeé BE m_ﬁmb Q@M@é{l}%%ﬁéﬁ%g the steps of

5- nethylanlnonethylura0|
5-nethoxyan1nonethy1-2a-diiouracil, 13-D 25
mannosyl queosi ne, 5'-nethoxy%arboxynethyluracil
5-met hoxyuracil, 2-inethylthi oN& sopent enyl adeni ne,
uracil oxyacetic acid, vvybutoxosine, pseudouracil
gueosi ne, 2- thiocytosine, 5-nethyl thiouracil
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10 any of these. In one enbodi nent, the

nmodul ator is an oligonucl eotide conplenentary to at

| east a porti on of the aptaner. In another

W@E@?Hh , the nodul ator can be a ribozynme W¥rus2007/012625

ne that targets the aptanmer. In a further

errbodl ment, the nodul ator can be a peptide nucleic

acid (PNA), nmor phol i no nucleic acid (MNA), | ocked

nucleic acid (LNA) or 15 pseudocyclic

ol i gonucl eobases (PCO that includes a sequence that

’t:m'n'.htigS B g?t’ﬁ‘éﬁfc)énhg a8 alpREicl #8sugh dshindly dyRRStas Aesired to yield
portl on of the aptaner. An aE)t al’rer POSSesSses

highlyspegidici b’@htﬁgffﬂww tocthe FEEHMAUSFYS  dependent on

f @hEBldsRN SR ERD Shetiid BRY & niddRiME 16 %%dé‘%’ number of specific
structure. Therefore, while the nechanism of

objectivssndior ofkapTPla. Heip| BstetelNRe o' BnfrscrBrt shg use of SELEX in

conjufidtioRARHE @loélé H&@H.Ls W Qéle.&fnu&l@i% dcﬂi/ ﬁﬁldcﬁlés &Hﬂl s'pgctﬁc structural
apt aner ist esarre as li.n

cha:a@mj@m %ﬁh @ dent PNA. Uh84 wﬂmﬁ éJ $tﬁ’aésNPo? 7@%&7@%‘7@*’% a SELEX-
basedSiiEthol bF rs@i%&ﬁx@‘ Sptafdrst éb%téﬁnf@ tihefor&ctif @ If@ips Qﬁtf)ﬁlfle of binding

such a product "are inpacted hy the |ntratnol ecu
andfoa;pbamtosglml%rea tr and/pp phptpinaciyatingcr dagriomalesule. U.S. patent No.

5, 580'7'3'9 QfeE&{He faoﬁtetfhgﬁrfﬁxt iRt Singd Kgnly 1ﬂ§t muﬁerﬁﬁﬂkﬁﬁ discriminate

he rate of this step is rea anced

betwqeg p@@p}iy@]aqulemg]eptgl@h termestGoyatersih 61] S patent Ngs 5,567,588 and
5,861 9580 h&cabs RN HAsKS nmetde! whicROhdrider AlpHBH e%ﬁaemspamnomng

tails present 25.in the a|i)tamer For theforerr&i N
betweep elipprusioasidechaving bighaed lavp 2Bty for ¢ fgeqt el %38§ patent No.
5,496938] @¢s0BbdsONetBbad 108 obﬂrﬁﬁ@ﬁt&ﬁb@cﬁiptﬁﬂ&h QRethe SELH® process has

favorable with respect to formation of the existin

been parformed) WS patentdie] 2 W33 teenbesrrethogsor eqralguly linking a ligand
to:ts%@ | ators can be designed so as to bind a partl cul ar
aner _wi.th a high degree of spe cifici

L
B PRyl o Gl g PGS (Rl e s i solfdors e, deggonstrated

in UHePhONeS 6848 VR4, TRED abilidP 1 s affGhityt dletic mmt ungaﬂct to produce
the aptamer is nodi fied to elttﬁgr am)re or .|

aptamges 9 <o FEEHRDI0 B, RFEHIIE STt KB Ui CRIPSBPIEgR ip gxemplified in USS.

patcnfj%' 9%6,23;9 {vhth reRed i Ml gﬁﬂiutzﬁ)oﬂ BE highl #fhitd aptamers binding to
200711400

OPCT/ USZOOY/ 0126%? includ ¢
cenmpﬂﬁ@lmd.%wg% PrepETiRg ARIADCT IO GFHRID AU Vhich include groups o
cell t%éseﬁl%dde%bﬁﬁbdf ﬁetllst I?JﬁteﬁDNBITBHZE ame.nhd mgﬂmdm: di[dcdt’@m modified
high ity Hggads g ”%affﬁ%};shn% phosphataseds ',qtg eribed gle § pateat NS. 6,673,553,
US. @saféut A6, THI)58Ee dé@slbaneﬁl fiorhdted protesn obumdﬁﬂgngtdmmers that
éfﬁree di ns onal structure of the aptamer is altered
inclu ﬂt‘?l'éﬁe obe4q MEPUge ™ he aptamer for its target 5
MQh 66 4hext | IbSSxe fd¥ad) mdsmmmpmss inhg berdefiheat oy thedfolldweing series of
desi gned so that, upon binding, a structural notif is
Steps]oroduced in the apt aner so that the aptaner can bind
t )i AScdnadidaed m‘miuﬁﬁ?ld:lf&mcle:c acids lof diffedihg eseqlambe/es prcpared The
nbodi ment of ventton he, nodul at ry i tsel :
candifie G pererifiy HP ROt TEITR R ERce gRcR Bl GbIF o b embers of
the cg@fdigdtatmittird aonfainidthet sa:rteh&qdmes ﬁdtﬂd‘lmmﬂancn) and regions of

t . d s
oAl ethed. Pl B ot o
amplificai&s stepledastiibaiibdlew Sibh tomimicesegperme deownan dind to the target, or

no s the interagction betvvee t he ther LG v eq =
(© G R SEPRESSH GCt VPR SO ANNORERA G Phdes tgds in the
candidpteanixiure Bet randdraized bajuefides con bé totdily rendetizap (iandhe probability

ot her ternative I A '
Pr0h Ve LAS! APPSR TR of R SRR btz oo
the nodulator is a aptamer. Alternatively, the
aptaner which binds 15 to tﬂé target is a PNA, MNA,
LNA or PCO, and the nodul ator is a PNA.

Al ternatively, the aptamer which binds to the target
is a PNA, MNA, LNA or PCO and the nodulator is an
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In one enbodi nent, the nodul ator of the invention is

an ol i gonucl eoti de that conprises a sequence

conplenmentary to at least a portion of the targeted

w@?&oa}ﬂﬁ{oo equence. 25 For exanple, the nodul #Qysae07012625

of'1'gonucl eoti de can conprise a sequence conpl enentary

to 6-25 nucl eotides of the targeted aptaner,

typically, 8-20 nucleotides, nore typically, 10-15

nucl eoti des. Advant ageously, the nodul at or

ol i gonucl eotide is conplenentary to 6-25 consecutive
probabt i) SCEAERS athasd NEmFNLSARA calbeBeléBe@bt Ay kel between 0 and 100

conisecutive nucl eotides. The length of the nodul ator
perceif)-i gonucl eoti de can be optimzed taking into account

t by Rl aehiRtARiRATRS is3ComBded Rt tHee6dleciQUI@tbet under conditions
Typically the nodul ator ol igonucl eotide is 5-80
favorahife fos @m%%bwe%%ttﬁgewﬁwemwbﬁfé af thy cangjdaly mixfireJdpder these

circunb X Piced! thY ihRiRHoR WehP@hl AR StafgRt Gnd tHOnldikic ddMs of the candidate

~oligonucleotide can be made w th nucl eoti des bearin
mixtufs epn he eqnsidstsdinsPaing nuleicaacif{argst Pah Betysen the target and those

1eibBEdS Bhiidg RfeCiohbdd gosthdesgdre in the D
e ont T gurati on.’ ¥ 62%%5%140000P%3T/ US2007/ 012625 .

va) The sudeieacidgvat: thafughest afbmty frdas araet A Rafidtioned from those
mucle@RcidEBVits ﬂés?erfagﬁni@ {cg@ﬁ%g@QtBe‘éﬁls@dﬁ@ R ektfendely small number of

targeted aptamer. "An enpirical strategy can be used .
sequenges\{ané popsibly| avix sne myoleryle of murlkist dbiscotreapongding iy the highest
affinid’ Aitiélc LA fisPRLEANRS the cadldate shifRE T BERénetdlly Hepiabieto set the

_fwo experinments perforned sequentially. neﬁgﬁz.d .

partitiopingi cgdre 59 et s deigfars axuptielbe nprfeiapidh B e ragdigpte mixture
(appréAiRatPB DY 50°8) ark baainad st parfiiiding.e has a fixed

nucl ei'’c aci d-regjon tg%% correﬁgonds to,a . tivaly hi

o Jhasr nedeic peidsoaslfcindofiunie pahlipmeg as Bavine e yelatiygly higher
afﬁnifyﬂ%_tﬁé‘ﬂﬁ'%éi At theh akiplified ké BreRM wn Saridat DItz atat is enriched in

region of sequences,  Acc rdlggtho this method it is
nucleiss&ids ppwing @ relgiyrly P@ﬁk@%ﬂ&y T¢ ¥FEtd to as

" Xt deskatap iREPaRitiodfiigC Bnd Qﬁgﬁi‘fﬁpg aflps NdbolvBatheC adwly formed

bind to nore than one hindin onqén_of an a tamﬂh.ﬂl
candifaie fpixHFE SABEIN fever RS LapsT g‘ﬁ’-’@h‘? ndige fEfpfces (Rod the average
degrel | JrOERHTEY BFlthélQBCIER. 4bids to A BB Will OfengRlly Ghedhictd @aken to its

about 15 nUC|60tld?shhﬂ l%%ﬁéh can be uged that are Al b
extrege, 4he SELEXRrocass Wil Bl 2 Fasty e T rgire cRBiaR e of @ small number
of unig@e Suclef A ¥esleeaiting @hoseqiiRleaRiMsfrym the BHigineEandidate mixture

_1-15,  6-20,_ 11-25, etc. o{ g@taner the aptaner). An

having the highest alfinjty o, e tacgrt PaleEe i cul arly effecti ve

because the inpact of the tertiary structure of the
Chentipiloviedifivatible ef fi ci ency of hybridi zati on can be

difficult to predict. Assays described in the 15
| 5801 atenr:cgll{;éwﬂ CHD (RE URPIelik AR2CSP hbleic acids is that

y [

abr ity of the ferent oligonucleotides to, | )
oligommydedtides én theiraphgsphodiesteraformmpey baiduickpadegradndain body fluids by
intracBlTRAAShE cQBadel1G1alBhAIMEXGRE Sas UndbriR1ealds GRAUSLAGIELES before the

requi red to_achi eve ‘conpl ete binding of the aptamner,
desirerheffeqsi is imapifgst: Ceetaisy shenyieal imedifigations L dg getamer can be made to
incredRAHL 34,00 {t@hiliRCSERS Gptalifer o k& etfanstl SSRGhadibeh®elivery of the
the aptaner from or association of the aptamer wth,
aptampers t arget nol ecul e can al so be determ ned by
c %Qhﬁ%hﬁkﬂls%% it apdateds Kichflel Gut i toe Jimifdng, o8 which provide
exanpl e, BI ACORE assays. (. gonucl eotide nodul ators . .
otherceheniealsgioups dhpt Snearppiate addibony dhares. pelaszalilipe Jydgphobicity,
hydrd¥eh BRUHC BlebiEStatRl inte@Stion] &nd BGKbhARY & DS thiter Bises or to the
I'nteraction between the aptamer and its target
nol ecul e in the desired manner. ' Al ternatively,
the targeted aptaner can be nodified so as to include
a single-stranded tail (3 dr 5') in order to pronote
associ ation with an oligonucl eotide nodul ator.
Suitable tails 25 can conprise 1 to 20 nucl eoti des,
preferably, 1-10 nucleotides, nore preferably, 1-5
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20 size. They require the target sequence UH
i mredi ately 5 of the cleavage site and bind a
vari abl e nunmber nucl eotides on both sides of the

Wd:iﬂgﬁy@aﬁ, site. Afourth class are the Hair pip@r/yszeo7/012625
R bozynes, which are about 50 nucl eotides in size.

They requires the target sequence GJUC i medi ately 3
of the cleavage site and bind 4 nucl eotides at the
5'-side of the cleavage site and a variable nunber to
the 3'-side of the cleavage site. The fifth group are

aptaméi'%aﬁ Ihcle. lchamdafiYations ihd1hdh), Bt ke NOE Emiteldit6,n2'Position sugar
about 60 nucleotides_ in siz Anot her clasdlﬁ i
modifigationgs of-PPIEioRpPYEERIdRS a‘P@d‘%ﬁ?‘i“Bﬁ’ " BRAF R sPurine  modihcations,

momﬁ@kﬂﬁﬁrﬁesx@yeh@axﬁsk@ shbstiatidads mgblﬁhﬁﬁymbb@mﬁomamm or 5-
A general nodel for the

iodo-ugAet)y eEkbong O ORI PRRPPHETNGY 55 AR BROP B sppliGeations,

memyfaﬁbhp\/\hﬁi&umh Baseirkk cOMORIatibBAY Suéh Gat Aley isbbase iRdctidine and
15 deoxyr.j bonucl_eoti des,

| ank twa, S
lsogu% pad the ks, &P%W%M%S%B‘cﬁgegé\?&% groffifications such as
cappin@€OXYyr i bonucl eoti des each. Nucl eobases of the

ol i gonucl eoti de nodul ators of the .i.nventi
T I  Thof SHRFERBOBA D) (ML ERione of. BEpagHTY, ppiamers

contaﬂnhEIAS kaQffed Rbclbhtided @obREOIMmpOPEd wsﬁw oﬂ&hedﬁgand such as

Nlelsen et a]. (199 Sci ence 254,. 14
‘mpm'(f'ds ’F’at’“’ol\ﬁ‘a biljtst o5 apryvesh ?e}fﬁ?rﬂh gﬁ%"rﬁ“ﬁ%ag nl@" rof such
modifRhticHs- mcﬂﬂ@.l aeftcl NubitRutiondcitdther ﬂ@s@&lﬂdt’o}Ophoiﬂhate and/or base
positids, SELR AR TR G IBIodiHed SIRRgE 9 desliibed in US.

patentSNEmEff 660’19&‘1 tiddt . desbibdsS eRgchubleoti@ésC chiithilingy lngclélmde derivatives
1997 Ta | or et

l.,..J Biol Che 2
chemigalytBpditsd: e ge 9 Lposiiagh PLENTERIE: o S BT Mg 7980737
describ¥Vspebific &Qgﬁiﬁmnigroﬂ&)braﬁyreoid&&btmﬁt mbdilfied with 2'-ammo (2'-

nodlfle nkage. _The o n es c aI -
NH2), 2t i%c%ﬁeg’%? o3 R B e N P57, describes
oligonBtiesfdesSohtatingyatiohd 2'—&3&13(3& P9fmidiRet er s en et al., J

Ml BB ot o5 0000y 3 i lipen PO BRE Wi ane
select&l ﬂl@ﬁ_ﬁt}m ahd noﬂx-bﬁgmmlegﬁﬂa: ﬂmsumhnhhmﬂs zisfth:scn‘m:d in U.S. patent
i on. e
s, RTERRH b e %, AL o5 b DG RORS i s
contaiEﬂtgfbrfémlb uhidrt: nadledtides mﬂiﬁadewiﬂaekzhmne Q@ sNHtZD,alﬂﬂadrd (@'—E) and/or
naj ur - occyrri or_non r
2"0"?1%{!*’% 3%& }gf_%:?.P eogggﬁﬁ 3%31%(’}1 | 7 aI ép%'i‘ yag%lg dE&Hﬁnmg selected
aptam_?_ﬁCkrhﬁnﬁzptﬁxhﬂB:I 6t Nog- Igﬁmidogana,rrﬂugiet\lqlé()u@lrywe@t uﬂnmgt.mds in a
. rine m di, n r C
d’ag“?fﬁ’ic 0%? ﬁ%?‘%‘? &hés g‘}:‘fr T§n qétlﬁhﬁb § g, 03 ar get
t Néhero the! aptandérs ase dengedby ﬂm(ﬁELE}leeﬂmda @h;: mgdlﬁcatlons can be pre-
! t
o v AN, O S AR ot sy i o
speclﬁmtyefepaé targey andl inarovédie mgv&m%mdﬁsmwmade to 2’-
OH aﬁmﬁ%{{%&s R%Tp %r}g}e Sovl%g 1;1 Uﬁiossrla%?l'itg a&iﬁmﬁt ﬁ(ie nat i a«%cﬂng the binding

capacitp o thepdptoneers. In onS émf ithomodificatiensof ithisapigneer decinde a 3'-3'
1{11~.re'm§=’|§ll nﬁdﬁ%%ﬁ%&%? Fg\é Va?I C?’] §‘se°h%n;§fl ﬁlg é&%ﬂl{‘iﬁcﬁ Bo#lﬁcﬂ'g (2-F) and/or 2'

eaC cont al ns one
mnmcg@WHz), falie’ Cadethy@-OMie) owidificatign afi soree oraitpf the nucleotides.
g S {)écﬁ%xg& ttt?e tgmgie §isC gﬂH Ek%ht ec&@aﬁ@xﬂy attached to a

t&eh ve subuni t se fouf
hpop!sug wnmpquyzpesucar es Jcbphetarql,n diplisy) cglyggrel, oligafl gycerol, or a non-
xmmlBSEe:hQ% Hﬁgféﬁhf}r Qrgigﬂf RbAabead B bR Muth lab PeB@aSlene glycol
0 gl ve norp ino oligo. These norpholino oligos,
mnth their 6- nenbered nDrpggllne backbone nvieties
joined by non-ionic |linkageS, afford substantially
better antisense properties than do RNA, DNA and
t hei r anal ogs havi ng 5-nenbered ri bose or deoxyri bose
backbone nvieties joined by ionic |linkages (see
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DNA or RNA oligos results in high thermal stability
of dupl exes with conplenentary DNA or RNA, while, at
the sane tine obeying the Watson-Crick base-pairing
W0 loe$4000thi s high thermal stability of the dRSITAE2eH7/012625
formed with LNA oligoners together with the finding
that prinmers containing 3 |ocated LNA(s) are
substrates for enzymatic extensions, e.g. the PCR WO
2007/ 140000PCT/ US2007/ 012625 reaction, is used in the
present invention to significantly increase the
(PEG)s pe thest citey. B Riermarokingtioprapartics il the eplemer g ingpdufaior can be

enhanddd€ mr&uw Sthe BRBANMARS el GRfndord e ABMILGAIkSbe dld8psulated
i catlon processes of  individual alleles occur
mmderﬁwgmgmm Jbei lirophiliceoniRonad O MERTETHIRSEHHR high molecular weight

compdtind! Bh®e aRd1RAY Hombed Qﬁ%ﬁﬁﬁédrﬁ%uhﬁkxﬁnmoﬂﬁl%nﬂ fhtdrh@ions with
sane vessel. See for exanple U S Pat

aptameip o8 TB0RDEON(s). In embadimeRss cWhare c,c'oa@lp@to ARk de sployed, the
s t

i TGRS SR PEHIR AR, PR, VRIS oy

covaleniiy hqwngdnua:wemtbrd@f eSSt en Ahe aptmEr Pﬁ rpRftatphesupk as to an

cxocyél% ainin ﬁé\fp h tlfé%c tﬁ‘g p‘BEmBH of 5%9{:@@&153 ah&ieotide, the 8-position

segment he PCO has some
of a phrine niglnetide; fhe( bydgoxylﬂmmwf therrhespliatey OR dcihetserd group or other

group COR) 8RRk Rl B &S Qﬁﬁodﬁg&lﬁ) the kBvABRA RRELHEANE RS the 5' or 3'

(the "protective segnent™) is_conplenmentary to the

hydroxgyl. grepp-sAttachmenh af ﬂ@nah@m?lﬁ@u%wefmlamto Sdrenpmponents of the
(:ompléz‘fi SRENINR Bfactiysr Wit tH Ut kb dF 1RRedslor kSacafst ached to

e functional segnent). As_a result

of
c@ﬁﬁP’@WéﬁWﬁFﬁ of/ths ApYsEAD cAR be mﬂé’!ﬁ"@n"élﬂ‘%lhéﬁeﬁf‘ﬁ‘f’%’e )AL moiety,

or phoXPRHTE BhckDSTRA Seandplii o RArOVE BhbiRitPS BGY nidlecule, hybndlzatlon etc.
seudo cyclic structures In the absence of the t ar get

The of ueleeué&@smeled@ otheppppendesgoups. dorfBisendy the oligphipotide can
be coﬁj%ﬂﬂt%@ttboﬁﬁhleﬁ%éﬁ@(ﬂc‘i €e. gl 'agﬁ?lﬂeeﬁ biifigatiba Gﬂ%@%ﬂecrﬁés-hnkmg

resence of - ages and
agent,{tghneBart GETH} hxbmdﬂaﬁwep@egaeaffd Heaage as% pie- Iy gligopugleotide can

compriseadt TBEP bk loliffied Uas® HRidH WnidndidlskiRPed Fish HeAdobp intluding, but
studies in mce suggest that PCOs have higher in vivo

not ligyitgd; toj t5yfluarawragihd d-DepmewatibKP-RRIorQuragHy Y-jodew@eil, hypoxanthine,
xanthﬂb S&Iab&yicyﬁgmgf 9 éé&ﬁ&yﬁ&@ohﬁﬁeﬂmﬂ) i3S 8-&boxymethylaminomethyl

~ol'i gonucl eotides i n general, but rapid elinnation

thwurfdﬂeﬁn Sembexwpethylaginogoctiylgrci, #1%&&?8 betari-galactosylqueosine,
inosin€ w&% 1 RACAINSE,S 1 RicthyARRIMATR! I1ahethyliddsitee d, Mﬂeﬁﬁﬂéﬁmne 2-

he present ipvention, .the _nolecule wll

methyadepings cMphiguspines 3 Pnetivleyiosing  SIBFRYIGUPsipeo AN6-Algnine. 7-
methyigi@nfrel 05 85t &RiNonethidBaHIE d sLmembﬁya@Mﬁbmemyl-zu-unoumﬂ B-D-

confornmati on, Pept i de- based at or s, of
mannosyiqucasige, eﬁr -mehoxyearboy ‘f‘ia@z mﬁ‘fg‘fgﬁ"ﬁ?’mﬁ‘&ss Z5ipethylthio-
N&:sdﬂ%ﬂtﬂnﬂaﬂérﬁné Our@kil grﬁfy%étﬁotmd eSvybﬁtokbﬁhdS piratoguds. queosine, 2-

i, >S5 REEEL oS hEARHL VsBRfrnci, rcs

oxyaceﬁ@l ukiat ﬂé&yléf;te@ tradil) ekyaaﬁama @RN5-Rizthy? Ghid@racHpB4B-@ehino-3-N
ue tqQ the lack of sufficient single-stranded regions
carb‘”fﬂ’“ﬁ?’gmdez fn BPPBH®bet ween the target and the
OlaAngaptatatesy indeulars W ahe invehtiofdah als® Rompsipd ndR:ast one modified
nmodul at ors pr V|de dlfferent .oavai labjlitie

sugar ;IorGhy calgctigk | g‘fﬂ"PgHﬁ Mt Pife DAY JHFPK ortg Srabiose, 2-
ﬂuoreralbﬂﬁﬁaCﬁ)héﬁei dﬁsheidske HHE p2@hotcaSholdtator amn bomgplrigeOat least one

modlfg%[ pgl ﬁ%ﬁ}‘%glfgagﬁﬁ agagctgi ﬁgc%g tol%cFlr;g)g iﬁc &dt%%éahbut not limited to, a
phosphoiosiiioatt atae phdsphovedithiohre, appbosphordtidotiiostee at phopphoamidate, a
ot herw se disrupts or nodifies the binding between
the aptaner and target can g so be used as the
t herapeutic regulator. Such small nol ecul es can be
identified by screening candi dates in an assay that
nmeasur es bi ndi ng changes between the aptanmer and the
target with and wthout the small nolecule, or by
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5 invention. Nonlimting exanples are gel shift
assays and BI ACORE assays. That is, test nodul ators
can be contacted with the aptanmers to be targeted
woRgtsobst conditions or typical physiol ogi gafrus20e7/012625
conditions and a determ nation nmade as to whether the
test nodul ator in fact binds the aptanmer. Test
nodul ators that are found to bind the aptaner can
then be anal yzed in an appropriate bioassay (which
wi Il vary depending on the aptaner and its target
phosplithbdiamidate, k0 nfethiylshozpinaier @a gilkylt plospliceséster, tod a fonmacetal or
determne if the test nodul ator can affect the
anﬂ°ﬁﬂ%ﬁ3£; cal effect caused by the aptamer on its target
nmhy 6fithe.oligonucleotitles oAk -iiShintibn ass by syrthaized dlgsiagiard methods

used to assess bindi ng, capapjlity. JFor exanple, a DNA .
Knowsy Pt oo T7 i P et PNA, St (R of ord'clmimercany
availahld Gdhin fatkxainple, Bigscieh { Afplied Sissysterr®).m xt ur e

contai ning putative binding proteins, and then
Modubghar at ed on a gel by electrophoresis. 15 |If the DNA

nment is bound by protein, it will be larger in

size and its mgration wll therefore be retarded .

r Bhepmiodialatoss ofithe igventier cpp be oligagiakintidess small mpplstules, peptides,
oligosReRadikN 85t ERdmpte SARRLEHIQRIMUES! bE odRk HBREUIES Yhat Hahibind 1o or

assay can be (a) contacting in a mxture_a nucleic
otherwigs; modnlatei the apfivibeskhthe gptames, ofohchiggraoecfisipa qglinked product of
any of tRil0act i ve | abel ed nucleic acid nol ecul e conprising

a nol ecul ar probe under suitable conditions to

plnorrst enbqdiapnt, thegpadilsigr Zom; eligepudertilscopwplsmeaiary (e at least 2

portioR'd}! BleNafifitlet NG BAARG LibddimEht) Ghe BOITALEX catHRS &1 ribozyme or
said probe is selected fromthe group consisting of )
DNAzympnat targeigahe apigmenan a fgfhez cabe rthe megulappg can be a peptide
nucleifll 26id (PNANC )mérpBOH{E MbtIBR, adld] QEANBIS16dké8 RUCRHS WcRl (LNA) or
bl ot transfer or caalllary transfer, the cqnplex to a
pseuderyalip gligonusirebascs (PHE) thafnckiles jasscapncr At iy cemplegegtary to or
hybridiék KAth A Mhsf £pordieh @€ tHeRptabdee conpl ex bound to the

menbrane by detecting the, non-radi oactive, or

r ABi2DHENET PESEESES AP SPUYECTtiNEY SEHRiIE Yighis dspepdspton formation of

the appRPARR!sOBYe SRR Strikinitd] TRerféeed) whikkithd MRcIRAREOST Pfthition of a
surface, so that the_lnteracéant ttacFﬁg_to t.he

duplex; betygensa gemplementsy pligenugleptids mpgylalgr of fhe inypnfigu pad an aptamer

is the 58Sk 43 bektREenSRAS KAdrE likvar HligoAbdriikRioflads, O6th ¢ hlég For designing
sinply anal yzi ng whet her ditfer?nt | ecul es can biES.b h

such infereqtions Angdithe; Xiaenos el forpptieR o HuRhy;  §refinfle dreafinpacted by the

mtram(o!ezagir abﬁnfdla asﬁﬂemah THaerateus gmeaﬁlolasmpaﬁam B0 Iﬁﬁ'ﬂﬁ.ﬁon of the
SPR) ,signal, so that it .i.s direct pay ent et her .

final jabler dRPIEEy A (K ERE pﬂftat!gs gtemt . eréply sabaned 'bY wrgeting the
oligorRtREEASHbIulaRR kd Sihglestreided lodpzsmbior singktstiatided 1 er fasids present

] concentyration. of bio ecul es .cl ose, t surface. . The
in the PPt F ot e BT g o G, g et e B frde Snergy of
formatii OF 86t infgmpRictIae deple:Banptoche favbaibld with trespedttthdormation of the
. ..partner(s) flo over .the surface: when nol ecul es

exis E’r@-Wﬂ%‘é‘ﬁﬁﬁ‘ﬂlﬁg’bﬁsﬁ‘&&?‘bg’?ﬁ%gﬂﬁ?é?%eﬁm attached to

t Modalitdreeen bt ldesipoabdo as\W®bind a particular aptamer with a high degree of

.2007/ 140000PCT1US2007/.012625. concent r.at i on chan

specifiiy 23] SER LR TG A AT Pl AR so that, upon
bindinl, HeCithictre aahé iapaaler iOmbblifedas sithér amhare vk dssstabtive form. For

ind to e surface,. . SPR arjses i [
exampleg e medp AR 70 BE AEsEnF s iR POl PREER 3 16, HRAp gfjamer, the

filmat the interface between two nmedia of different
refractive index. In the Biacore technol ogy, the 5
media are the sanple and the glass of the sensor
chip, and the conducting fi is athin |layer of gold
on the chip surface. SPR causes a reduction in the
intensity of reflected light at a specific angle of
reflection. This angle varies with the refractive
i ndex close to the surface on the side opposite from
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10 SPR response is detected. Plotting the response

against tinme during the course of an interaction

provi des a quantitative nmeasure of the progress of

wo b@7iundogr acti on. The Bi acore technol ogy nmeaswmss2007612625

angle of mnimumreflected light intensity. The |ight

is not absorbed by the sanple: instead the |ight

energy is dissipated through SPRin the gold film

SPR response val ues are expressed in resonance units

(RU). One RU represents a change of 15 0.0001 in the
three-dimghsiondl shimeturedE tisit taptamien iisvaltered-euchnibet ther aptaitersgan no longer
bind 1§ 1 Bkl B0 SR s Gkt B\ Rl By

s AittmagvelF,h éhee el latn vy baodﬂSimdoao Het,wepen Rindingl the three

e S5 S0 SRR3R L okl e

molecukesqsommabrbad fThet i) che omsishitoracanobe clesipogsl sT kate upere bipding, a
h iQﬂS

struc :%gé]fij 1% mQ{u %#e 3?5’ %&n%o%%gﬂ %:Séxg%r;@aﬂ $i gg’%ﬁrgéﬂnolecule.

phi g«pawmatsre euxhbo@unalt cdﬁ dhe wentions thel mociud:lnec mféf Scam aptamer. In

n .
i xR} R el o BRhreh Wtropent e 1
seconda lswp,ca s@phd) aptainer el birids yo ﬂtﬁ ﬂiltst qsgayrsls (2evBAK) using the SELEX
procests &és%xtﬂ)egc{] luf)rol'xl n?ﬁ]&y pro%gé dI ﬁltoh&gtegrtﬂél imetrﬁ(ctmn between the
ys, mant I on eqw r| um assays usin

therapa!m);l wta.ma]t axui thetewet. In fong a:mbgﬂm(@gehtp gq:cogg aptamer deactivates the
effectw\é'fﬁ—&ra?%ﬁgrfih' edufinteraction), fluorescence

pol'arizati on assays, fluorescence anisotropy 25

akwt;as' alfehucjlve swbodimentst ba sptaynenwhwhdinds|to Sreargehend be a PNA,

MNAhﬁﬁr ocel T'ul"os :99%/ m]B{i E)l n d%lgtgﬁgt)s says, ET}?"S 3 apmhmh binds

to the (t@reet; 1S fadPNAxm,eLNﬂ & PG andNbe n&dumrm 3)PN1R| Altemafvely, the
I

s s P81, PRAOERODE o g i

MNAaAl;aysWainM& ehtamive whikhebinds toothe hargeicie @ RINA, b@@m medor PCO,

and the h&@&&ﬁsffs adhS29A T ﬁg&lnx? ‘%ﬁé%ﬂl&ﬂmﬁx@ﬁk f?%ug;grté ﬁ{é&ﬁ&tehm a PNA,

tron or énent assays In
MNA JBINA WG@ mﬂ@hcagedulaipolsoh REDadny ohhesgranbeused, girdpgmd, in the
el S5kl RERFELRTCH, Yo SRS oo g By o <
mixtutg Sherenft Fom:ta@pm@nsgsyrefmvde embedimgntiathe AP/amentis nrg the D
contfy 1 3Ll o Gl bR it
i In anbu cubotimenty\| the rmedulater i the Hﬁerﬁ@@nts px ohgonucleohde that
compx‘lge@ Atdefh&le E%Pl&%tﬂ? bk gt bRridH & RE tirplte@b V%@mer sequence.

aptanmer wt rget, such binding assays
For exagmple, thowmoduatpr obpororlegtidecan qOmpprise a gegisned cqmeplempgntary to 6-25

nucledtiiRl dfthe@BfStted Siptaief! ﬁtfp daﬂg @Li()e ahélottdet Nnldh€ typically, 10-15

aptaner and Can neasure finity of said

nucleqtiicar Advpgipgeously, the moch%% @Rlse%éﬁs*rlﬁ% ri§ , coppplgmentary to 6-25

conseéﬁﬁfetxﬁleﬁsﬁ&ag T3 Qﬁmﬁé@ o 90 di116-TsdRAbdchiicAhh A tRALs. e length
egul ator that binds to a aptamer, the site(s) of

of the. medtlater phsovsleptidhcarhke PRIBIZEE HKIngHIQ preountihE Asrgrted aptamer
and tH"Ehreeh soﬁ(g,s{ qtype%l@ 'ﬂ%ﬁ&ﬂ@tfof bﬁ%&ﬂﬁcﬁ:ﬁn&gﬁﬁﬁo hBE1eddiRs in length,
aptaner (see’for exanple U S . 6, 329, 146,
more pisal, K- 3Qpyd msatdmplﬁﬁbsl%a% suplgptides (fedd5-d 2h Theslizprucieotide
can bé/2i8e {Dth riEle8fisHathEDI 2| stBleddHehSingd br h klikRkd S8reof Naturally
especi al |y conbi natorial Iibraries, for individua
occurpgRwiersiics pea inghe)d coptigiraiifect ed target apt amer t hat
can be used in as nodul ators of the aptaner.
Furt hernore, nmass spectral techniques can be used to
screen multiple target aptappers 10 sinultaneously
against, e.g. a conbinatorial library of conpounds.
Mor eover, mass spectral techni ques can be used to
identify interaction between a plurality of nolecul ar
species, especially "small" nol ecul es and a nol ecul ar
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conpositions that can include a pharmaceutically

acceptable carrier, diluent or excipient. The precise

nature of the conposition will depend, at |east in

wd o400 the nature of the aptaner WO PCT/US2007/012625

2007/ 140000PCI ATS2007/ 012625 and/ or nodul at or,

i ncludi ng any stabilizing nodifications, and the nute

of administration. Cenerally, the aptaner or

nodul ator is admnistered 1V, IM IP, SC, orally or

topically, as appropriate. Pharmaceutically useful

cvmi {trdifiesC 68 beSksed tandefi%}trﬁjfi@ l:heobpliﬂiﬁluhl&l @r 6figonucleotide

ent _invention, ¢ e formul at eq .accar

binding J5 gl ICRABHS, ATt FORLIcRy TR B8 Uiee 1BrigeD
oligonftlastites ek Iwalkey” aﬁﬁﬁ@ttEHOhIﬁmﬁaf rA evalkirkgX e;m::lrmemfcaﬁ usldlve two

carrier f for |on can he fo
experigepts b B‘H“%F ﬁsﬂ‘é‘?’ﬂﬁg&rg PEH|© ﬁ&%‘é B o 053114 264 b which each
of the pltaibeRcsUhe Eaidhdataﬁﬁﬂﬂieabk a fixedpodeit Iaeiﬂ-lﬁgiohabdt%ofrefpnnds toa

co! glplimentary

ohgong%%fetg%tel N %tg%g th{t:%,-gst | S UC t(ﬁ E@eOSI tg{rtp%%sla}vw\ﬁture also contains a
randoR26d re@licH of s‘é@ﬁ&noearmaﬁrdm@ ﬂﬁthiha:ﬁcth&ll itds poswm: ¥ 1demsfy what are

more.than one co t hods
ceferretogan R EBAE SHFOERT POIR (ORISR STHT e S PNG A Egig than one
bindingC idoiRin NG esh ei}itamalnd IR Bccoydanceal Mthaamk maﬁltnewd 2hO-methyl

oligonSlgouiles F 5" - Ooipitpd PLEpBiSToBRES o 15 aet ip tength can be

used they @ie) sAgeered by aboutTht Micledkides SHi mebdpya:ﬁei &.eg £ dligbdidtleotides

respect. to fhe.in d form of adm ni st hat
complpgentas o iglsPioes I B apotl-23 s, 3F abtpit b apitne. Wi empirica
strategyumobd: tp@rdoahaﬂyg effective (bechese| thk ampa;rtdoit mestestiarptstmcmi-e of the

conv ) eutical .pr I £es. .. Fo T
aptam GO0 B8 ey B By BR R g i Y RS 55 progics, Aqgpde”lescribed in the
Examplepthat €olidwheambdt iuged ds u@essompmbﬂny of alre Bffecaninligosiucleotides to

.wth an or non-t oxi. C al I cC abl e
hybriafhee {b gttty BERIchONG, RARGTRS EbLER o4 BEERIE ess of e
ohgonhtieoﬁdekmquh/bd a0 \aehieveveomplies Iblmhhg) of Iﬂm:eptamey The ability of the

abl e, bj.nder 0 lubrica g |nterat
aifteret b S E1eBh S SRty MREHSNE ruf b WRLERI R e gptamer from,
or assd:dﬁt@ntdf&hmpttbmeemiﬁu its teloged mioo lerobdsr &nl akl heddetevniihaliby conducting
fi starc el a
standafg BBt sftics Sisfle” for SEnie, BraRROh Stcabt! 451 Sonditpli 8 modutators
can besgdﬂcteat such giarm 560 Holkdsmaleacxarss of clignousiedtide; os brds, usrrequired to

Ak BB R85 DIV s e
déBemetivaly,ithe tangdtedi eptamiet ¢rakie mpdificdise anto inddde msmgle—stranded
tail (3'246§%t1§ DB(?B? t& g é{aﬁgr?w%tg?g %ﬁgb@;ﬁéﬁﬁﬁf-&hﬁﬁa OF. Slantablc tails

enzo I um ace um C
can comprisd Reto [0s mmbgn@lso peefemablyude 10 wincleotides, imoreapiefarably, 1-5

nucleotid@d ﬁlt]d rHﬁét %ﬁ%&%u LH 9%%(:1&3@?6{ % g'ﬁt?:gﬁ&? n @&H@Q%uch as 2'-0-

gum and rns t e active
methydisaqyenngalp daderd aptamerscan émsm |bmd$ng adiigassays\(i8e @s described

in the ?ES&%H e hﬁg vﬂsté Qrgﬁﬁ) ot i BhSr e ed YA B&sInbt disrupt

hat ura e, 30 tragacant acacl a,
the actiue biypctese| qfdhggetaam t\-h@nﬂ Réollgymeleowﬂm&rsﬂagmle -O-methyl

ohgor@glkggﬁtﬁssf ﬁé{ c&r@ﬁ)rﬂze ?éj lI 3G 445 %t = {vftﬂ tﬁ@‘éﬂt@&uence can

For arentera dn1n|sfrat|on
be designed and |t%ﬂﬁ@si fom dhejp pbilitytesasapciatel sdthythe tailed Gptsmier alone, as well as
their zﬁilil?cgq{) GhiRA3 thb3hteOSH '&Eé%lciaﬁo& QR Botsddbd BBEE or association of the
ervatives are e oyed when I ntravenous

aptamga‘mthi iy fargstgnoiesulge grla:@eled spgpence controls can be employed to venfy
that the Q8¢4td 4RANARCELHMSL WA A8LR BRP not non-speci 8P bRl ts.

preparations containing the active drug conmponent can

be adm xed with a variety qﬂ) carrier materials well

known in the art, such as, ‘e.g., alcohols, aloe vera

gel, allantoin, glycerlne vitanin A and E oils,

nineral oil, PP& nydstyl propionate, and the Iike,

to form e.g., alcoholic solutions, topica
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10The conpounds of the present invention can al so be
coupl ed with soluble polyners as targetabl e drug
carriers. Such polynmers can include
woeloyNigoyd - pyrrol i done, pyran copol yner, PCT/US2007/012625
pol yhydr oxypr opyl met hacryl - am dephenol ,
pol yhydr oxy- et hyl aspart ar ni depbenol , or
pol yet hyl - eneoxi depol yl ysi ne substituted with
pahni t oyl residues. Furthernore, the conpounds of the
present invention can be coupled (preferably via a
cm’habhginublenk&gm))dﬁlatoﬁ dfshe i@atiof cdmmpite grsagisinke complementary
yer | eving .co I rel ease of
to at P t xglro e)%‘;w pocl-Fye Yl %bﬁgﬂlté J)rg?eld%’% 15 not rgquu'ed A
sequeiel 'Sclomplemmmy do ap tdaytepgottmn afapr lﬁtantrdmferred to herein, means a

ol yhydro butyric acid. orth
seque%c& Iéaa U}y%cxe t 1Y &1 gi;tal’l [Xp ( ansab]e gré%%% E’Vrlt)l/'ll th{e agtamer The
ablht)abdnybhd&sdan ﬂkﬁdam tauthy Iﬂnqoé&gneewﬂadomﬂlemmmity o $heokength of the

dr o er and cul e n
antiscie Tt a6 nEoaprdis P bt ool TRkl B8 more base
mismaAcieawait akdrgéttaptanitd Theancanon add s@k forioea atihienduplexr (od triplex as

di rect] |l one ar_.in i PO |, f I i-
tho cafy i b QS E pisoh fafbylb DR BERY oF bt by e
of startdaadrptoeedudesSte degenmindothe Gyeldrg oidt ofthGhybadized\Nmomplex. In specific
11 020 one odi u '
aspectﬁ,ogl réd%%nnrhebe aseg%(:g .{[Egﬂbt a?#?lLt {@Inh IXOI%%% at least 15 or 17
nucleamlcae,catl least maxm:tmnﬂest arr atckeasth nwsletdmdeséﬁs aJigonucleotides of the
mvmtgo fLer ntDl@ o nbo'dl Mrés \AP%ES\!}L{Q’% gr %o%iﬁed VvErsions
m’Ileperm a Eo Yo sane apt anmer ere s
ﬂlereoif;mﬁaslemdadzs aV| d| ty due to nmultiple binding

0 b R 0 ARG 6 A s st o

five clatsteaoﬁaﬁozymmahda emﬂrhsplay a diffsrent dypeodispeaificityo Ker eample, Group
r I -di
o BB 80008 OB 0 A1 Bl 550 g s
unmedilateSy §1 sfithe ebalvegs site and bindy é—zﬁs@ldqwtid%ﬁ dithg Sbside ot Fhe cleavage
e A B RS Ay PSS BRI 90 i
size. Anithind Mamﬁetmfmmrhﬂadrbbgtmh avligly atgtabont 3Qitp $H@ nucleotides in
0
size. ngg%? ghcff %}%gell! %@qﬂeﬂ % ﬁmelir Ef]iﬂe &e:ﬁage Gt and bind a

e "pr he vari ous ni ques
variabe emehtﬂ qucwnbm qanﬂh elda$ of be clrabagsqiiend Ifgurgedlatsape the Hairpin

R;boz?ﬂ%& é&% e osphat Is%go’ﬁa, ,glaamfmé Rk sefpf¥nce GUC

stearoyl [ chodl 1 ne, fy
unmedmellm aeofdhh sleaﬁme@rpané bind:f naglemfifﬁ ek fhel ﬁ 1§}d§§> theygleavage site
and a%ﬁmle %m%gploeﬁt-, 87 Ghe o@a{i ééa%‘a%é uid ane ffmd%a@aé Béffalitis Delta
ositively charged . | am ne
les )M%MWUSQ@W‘:O!‘Z Bucleotides WeWignose or

an 3[R kS Bf ca‘i’%ﬁ%&’ ﬂitolééﬁﬁ:s Qfe SRl OHNA R es'© DNAzymes are single-

negatively char di acetyl phosSp hat e,
stranqgﬁgs% akea%%/ botyl gsér a1g %%‘?‘fpéu&%}”/ﬂ wgwa [fan e BNAzyme has been

propogécp Q3@ MBS0 hshBe ¥ 1U-FBUnbdel ! BRAGYRYE RillodRaY the "10-23" model have
t e¢hni que, that is, by depositing a selected |lipid

a catalytis domAinief I@ﬂfrovwaan@lﬂopéﬁ% ok by %S“BFW%'E%C@B‘“BW domains
ofsm;éhsémn\é'de&cm%nhélmtﬂeé Bac appropriate solvent, and
5 evaporating the sol vent toleaveathlnfllm )
ONHCIP@b% ediheotligopecicatideapodplatgty of sheipveptian fn beponnected via
mtenﬂ%@%% 1R38&, e, ! PGiiase @ﬁﬂaée@ (eb'Sn *BS T8le ¥F bbptiie nucleic acids

SWrling or vortexing nmotion |ch results i n_the
(PNAFbrI’Fiﬁlﬁeﬁne‘oIal ML) Eartnefoh e théd FBY No.'8,539,082) and
morphIHRY Bk AR ﬁn §08i, C Artiadnser Nawlelcu ) Tirur DBgh 10, 11 (2000);

fllters) of V's. I'n addition, UVs can be formed by

det ergent renoval technique?1 In certain enbodi nents

of this invention, the conplex conprises a |iposone

with a targeting 10 aptaner(s) associated with the

surface of the |iposone and an encapsul at ed

therapeutic or diagnostic agent. Preforned |iposones
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30 be accessed in the body by system c adm ni stration

and therefore nost often treated by intravenous

adm ni stration of therapeutic conpositions, other

wobewuemoand delivery techni ques are provi dedeounes2eo7/012623

there is a likelihood that the tissue targeted

contains the target nolecule. WO

2007/ 140000PCT/ US2007/ 012625 Thus, aptarners and

nodul ators of the present invention are typically

adm nistered orally, topically to a vascul ar tissue,
Summiertois, a&ﬂﬂmnsl Mncleist Acip g Breeal] 187 (1907 Sustadton| ¢ al., Antisense

subc neous| vy, int A ran
Nocteipc AGH PRSI0 7. B, 19008 Mabler A A o BTt 27K 17285 1996,
Partridgect el., AimsepkﬂaNneiemLMid BrugDaposi 1169 dh@éd)a or b any other natural or
modxﬂgeﬁghrﬁ(gegl %,(}Ih%mm (4] q.ﬁe%%%n aﬁéé%c Fﬁc{%mojxcirdg mgs) Nielsen
et al,iJrBiomod Stmst Pyni LT ﬂiﬁ)éw%hmgq eti arlt, Javfob Betagnityl3, 44 (2000);

. . SU neousl| LNGLT &5 KAy, transdennally, and can
Nlelseﬂee?gle’l @l\?‘é?rg‘ég Q}e%gﬁi’ g%sg@pdl@yt echni ques.
FENMS ard atompenndso rthiti mten gmajogowa dhe slifomucteofidesal but  differ in

comp%s n| St%@ﬁ\ﬁ,ﬁg} é?] %se%%F(bén S\%/g 2%1 r%ic?’%gdé 11; rflhlaced with a

peptidg dhckbonpr Eashnapbanin of thei peptidd dadkbgani, atthchedde laj nﬁem‘ylly—nccumng

. non-ﬁs%g@%w&ﬁ%rg&“w%g;a g ke

consisting $f | N{(2-ssimoetted)phyvine twits. \ms puginre \oe wyumlﬂlye pasesenge linked to

e 0 145 Al RyFOAELG AR TR g i s

PNA bindsaoccompipoeitany®iNAmr ONA e s petallemmzsmtabelbmentauon following
: N )
the W'aggllé g}fc aa@% Q‘Elteé Shle: dﬁd?hé\%wh %ﬂlﬁ’eenll)?’ %13 gl}?A %ﬂﬁ&ﬁéﬁ enhances

B IRt F o to ce
the smbilityi ﬂ!’ abei bybndo PHA/DNAG e diplearss udsatcpopared to the natural
homo ém%ageously, nucleic acid |igands of the present
vention can be 15 admnistered in a single daily
dhkaephqimotrhrelemaqu aaist pauiod hepausshe ereaspdmipled omgmorpholino

subunitp by &f glha%x&ﬂggs @Qé S?gT ﬁﬁf g@:fetns "bases H@ﬁéj cg#osfms guanine,

provi y any suita ns to alter
and tlvmm@elnmgdlteua&-amd:erngamhbl;madm righteen foonvepty-five subunits of
e BB B4R s oS 6 LAREAL ok PR LAY prcmoriemicat
intersitmg nlinkages te giveny extrplagimo| gliged Fheses merphglino oligos, with their 6-
membe%rtﬁ%?ﬂg#ﬁé Xackﬁﬁn$ %oﬁéﬂc?%ﬁhﬁ‘%ﬁm@ﬁlﬂé imﬁ%%? aficed sglpstannally

term™unit d en used ref er ence

bettertagtl%cnsmmpmfs ithancdmB YA, DN, a5kd theip a'pﬁlwéwngrﬁrmw ribose

or db&hEbsd ObQ%hQalxh%eﬁéss C_Lo%e% UBy t Soli (ffthesdS(see  wwwgene-
uni'tary dosage for the su each unit contal ning

ect
tools.cpryMarphelr m%@adxqmmlyméh’laé@ .ve materi al
CaNoU b @ehsk Of @I@ﬂ%ﬁlotg&% ﬂﬁﬁi}éﬁﬁgstéﬂﬁfeaﬁéﬁﬂﬁs%ﬁfﬁlﬁ@ it a prime
in association with the required diluent; i.e
candidate foremogplainssof |the imvgatiems ENBoRenamersa7gibiicyelis eempounds

structthH;l STREE5 RAPARA oM Bs. WNA shit® nilias 8fthedhemical properties of DNA
formulation, and in a therapeutically effective

and RNp dtris wetercrolible, l5am b eaparafed by gel SlorEoRorssas Sthappl precipitated ete
(TetrAREMLA) §t§ r R0 %38/ (€99Hy. 1k er, tiﬁﬁ'otﬁfcﬁoﬁ BPRILIN £ ¢hdd¥m@ft into either

initial admnlstratlonfollovve %ﬁated doses at

DNA gr 8N ofigperesuity in Iigh fhegmal %@blhtyﬁ Ssplsmenyith (pEelemstary DNA
or RMA, RhiiEl atadl sBinst Al bB8yind\iHtee Widon\Sidk bé‘s@%ir[ﬂgofh%s This high

i ntravenous i nfusion sufflrcient to maintain

thermalostabilipy oft the fplees Fasmst 3t FhA Hlisomsfiylogebpetithtag fnding that

primefO€oritAinitls V3 I&J&?ddamﬁﬁs) % & sRRHRI MR Pmai extéﬁsnbt&?é g. the PCR
here| n, the ternms "phar maceutl cally acceptabl e,

" physi ol ogically tolerable,,,and grammti cal
vari ations, thereof, as they refer to conpositions,
carriers, diluents and reagents, are used
i nterchangeably and represent that the materials are
capabl e of adm ni stratl on WI t hout subst antial or



10

15

20

25

30

10St andard neasures of coagul ation include the

pl asma- based prothronmbin tinme (PT) and acti vated

partial thronboplastin time (APTT) assays, both in

wet@smmo@nd whol e bl ood, and the whol e bl ood-Heasesdoo7/o12625

activated clotting time (ACT) assay. Wile the

activators used to initiate coagulation in each of

t hese assays are different, they share the conmon

feature of clot formation as the endpoint for the

assay. Inportantly, in these in vitro assays, |ow

reactidxe\fseh@diﬁ tlgf predeno idvietition fo0si@Uficddtly inereass yhd spEcdivity tod detection

G&.en hf|br| tore h 0|nt
of varf)agglé‘l‘c BF @ ‘ﬁ? n'"r‘é'p S co%v‘glrn gtlﬂ S APRIC200R- hh% plification
processés pf i}tdimmiﬁmaﬂehe obhn'dﬁrghlg dlalmiunal\@c(nmsstr@q:now aife not visible)
nt 0 epnerated dugi
and S‘f"ﬁf"r‘.’ﬁ? Nike]1n Eﬁagsgksg;q ‘fcﬁeigctglag G z‘;’it"fecs)sh'SE rg%ciolroeﬁ[ lf Gy chat- No-
6316898al ., 2003; Mann et al., 2003). Thus, these assays

ngglrﬂ%, oyt i)"l% G‘q’% 3'5‘9 the | (2,\(;’6&2 %iscf’ﬁﬁa\?ssd %Le pmedulator in the present

invention@ed UX) Pof. Nov. 6,683;752}1 Pﬁ:()srcpntam twohiligoteddentle segments attached

Lat t i | .
ﬂ“"“‘%‘?@g’%& g ':03:1}’ Bﬁgsdg" éf' coagu e |°3%\t8'f\lﬁ'§g'r‘r’gﬂﬁgelgggm R Y fhe PCO
has sohteefuattindlityde @, cin-dntisade al gcaylslebndld ampléhditDy. toa target mRNA).
AnorsEE et chS SRR L BY 1 DA RBIY L 0515 8t cnd o

meas
the ﬁmcmhml shgalest (epbndingy on ehdwelmmmtighaleicl( it iFvttaghed to the functional

B N e L

segments, |Bﬂ0wfoximailHamotdculae m:sqzﬂtﬁO’rqyallh atrectusion an tled ab@ﬁqasOf the target

mmlm?: éf: 'Id-g ?%ggie{glpﬁbdeﬁgl g%g%at ion %)%%i‘al ns Qﬁ%sens nudeondes

becausesoft the prepenaecifid-g L s—sa bikageeand thn feryiatipn of uﬁtamolecular pseudo-
| t

cychic S%%F é‘gp ysi 0 og]f:lg;I cévu-ép% E}nﬁ?@% edn? a%%tl)l‘ridyageﬁg%mﬁ flice suggest

that Pp(bl bhve lopler i¥m vive- stabibecibanl snd,TMMakelchp taad msgm: dlsmbutlon

1)1.-oi’ilaj:se¥1‘t.ﬁJ % ttl'xos.'»g YWt %§%thg5nuc %hﬁé@' ln‘? ﬁig&ﬁi I':lﬁmnanon from

the reactron®ra pro el‘—‘aln anount
selectedfifsues. éﬁhett oﬂyomlpuommdghen@eon@ilwuleg areceRprERriately Ihelsed to the
e hg. .a F r
7O SUERRL Tt " e SARSE St vy 115, e e
conﬁmm bat th@ﬂwrpmc@s @venphed yn thg syeliveconfgnmation.
Qg cﬂe—%gtp Hﬁ%?xgogi! Mgé kﬁie@erﬂf Fm&u{hvtehﬁolecuiar class of
nitration of coaqgulation 1s nmasked bypassed
modutakprs ta shggnuclpptides (p:h@pmg]oggese Thﬁmlqﬁs t‘% rxgodyﬂatqnp )gae partncularly
prove%égﬁl ek gvfﬁi%{%&g?r activt g ﬂ@l@otﬁ%qgédulﬁ’cfﬁ d’ioattafgépﬁﬁlaﬁgr can not

pr ol on | asma or whol e bl ood APT
be xsds@dy@leat@ then llackavféeufﬁctqm éﬂtﬂlmﬂ'g'@é%awf’% iy tREOMate ﬂucleanon

betweeh Clle Ardef |l anll She! olk@RbibiRotid RIRSREA! TR fafiibnl 3feBiidéd Mbdulators

calciumn sufficient quantities to yield a clot in

prowdezeffsens@eemlgbﬂmﬁm calfindticntban pHeenuslegtifemgdplptors.
r %ﬂig% :ﬁ:’éhﬁPﬂQ M8 ardind gl M@é]a@smnﬁx\m@ﬁucwla QcidBeRd Ea8e used to
rol o

ngation o in these individuals is
modujate, ;heeactlwty of aptamers. A small molecule that intercalates between the aptamer

and the target or otherwise disrupts or modifies the binding between the aptamer and target
can also be used as the therapeutic regulator. Such 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 vive or in vitro assay that

measures the difference in biological effect of the aptamer for the target with and without the

23
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yields a limted value), as the assay largely reports
on the initiation phase of coagul ation. There is not

a tight correlation between the severity of an

w0 mgrvdodesal ' s henophilia B and their 10 APTT RCATGH007882625

the APTT is dependent upon other coagul ation factors

in addition to FIX. Therefore, a better framework for

i nterpreting how phannacol ogic inhibition of FIXa is
expected to register in the APTT assay is the plasna

FI X assay. The plasma FI X assay is_a variatjion of th
small gpelacitle-dOAPTR FEwHOmolgsulghisc ifeptiSed shafspehibits dhg desigrd effect,

technibfesdEE G c&ﬂﬁn%&‘ﬁfj #r&féhgsl SindRf ised €8 bpith e THe Blhdndital structure
o performng t , such that the %IX | evel in

ﬂxﬁhqmﬁntésmnmsﬂbpgkﬁa is the primary determ nant of the
C&Qhairh Bingih '% ﬁﬁsngé(%'b% L%@' Eﬁkddﬁnﬂs%ﬂdt&}&?trﬁédm&&s of the

the severity o e., determne FIX
inventiasy MMagilingting @xema'ga@sfegdcﬂnﬂ raé%ilYF wRil JBkASYQRBfaspayy. That is, test

modullaﬁs L&l é(ﬁ]]t]&{edtwbﬁh ] mto%eetaf eﬁﬁﬂ{d@; £ R¥ditions or typical

nmparin | ot ti of t etes sanp le to a
phﬁlmmcaleoweﬂmgn%\mg dleteminationmadp ap o iﬂhéﬁ'éf & 155t medylaipr in fact

I
binds gmleta#aé%%_ 'gées% ?lgfig%torghlgiﬁg fd)lil?_lglqy b ﬂ;ﬁ gli:rl\tgﬁlgf fh;ﬂgﬁg:g !likganalyzed in

an apsﬁpp«iate\masm (%MIHV@UWM% fscRPiTReT angriffetprget molecule,

for exil gﬁn ﬂ&é 5o d%@e?ﬁxllﬂét # Tl hloMBRtdrcaniffecB 8iological
reagent - dependent. ] As observed |n Table 1, at

effect p@med by $he Fptamernmitsipgetmolepdleal (i .e., reduced
7488 Gef\Shik Qs%f id 4 E@ﬁmﬁﬁ@ ukdAGE Q3584 bihdﬂjg‘ QpebiliBo \For exarmple, a
basel 1 ne. levels -3% normal (i.e., reduced by

DNA dragmenpoqutaiging thel fesk seguengenis g RFUbite ety o5, st protein o a
mix mﬂac%%'tdlﬂﬁ% ?ﬁﬁﬁhé‘i}uﬁh}é proedilsS armdl e SégiBlted bn @.-gel bR Elébesphoresis.

>999 clot times are increased 2.5 fold 25

If they TN frogmens inb0uns Y ProsH (b OF R S12E g i migration will
merefééob@ {Fh@&ﬁ&i rdiitived RVRhS T ﬁférﬁ&' For\B&nplé)| dikSmethod for a

%g and Pasi, ichis consi,st ent
elec“‘WhOFﬁtlchﬁﬂ crrebility ehifit aﬁéayFF% p@@l copfagHpg iR 4 Fyxfare a mucleic acid

bindink?$F8tein0 W8N G" nohRERSacHRe E61v MdiGiEve NEb&BE emidié akid molecule
significant percentage of FIX actjvity nust be

compfisipg b traelepuato Peohen andeTuilghle copdipiens 4p gergmots, fpegific binding

mtera%s%aﬁyéeﬁ t@%&&nﬁﬁ:ﬁ'tﬂé fri'obl i ?orrdmé a &ﬁplcx/&wherem said probe is
DCl2evet, 1 ST ot tfiti' F&%I ncr eas

select@ @o:nrplwegmuﬂ @enmggxgooflds@% @@Iﬁ\ 1an§ A; (b) electroplhor&smg the

mixture; {(c) transferring, using positive pressure blot transfer or capillary transfer, the
complex to a membrane, wherein the membrane is positively charged nylon; and (d)
detecting the complex bound to the membrane by detecting the non-radioactive or radioactive
label in the complex.

The Biacore technology measures binding events on the sensor chip surface, so that
the interactant attached to the surface determines the specificity of the analysis. Testing the
specificity of an interaction involves simply analyzing whether different molecules can bind
to the immobilized interactant. Binding gives an immediate change in the surface plasmon
resonance (SPR) signal, so that it is directly apparent whether an interaction takes place or
not. SPR-based biosensors monitor interactions by measuring the mass concentration of
biomolecules close to a surface. The surface is 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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concentration changes and an SPR response is measured. The response is directly
proportional to the mass of molecules that bind to the surface.

SPR arises when light is reflected under certain conditions from a conducting film at
the interface between two media of different refractive index. In the Biacore technology, the
media are the sample and the glass of the sensor chip, and the conducting film is a thin layer
of gold on the chip surface. SPR causes a reduction in the intensity of reflected light at a
specific angle of reflection. This angle varies with the refractive index close to the surface on
the side opposite from the reflected light. When molecules in the sample bind to the sensor
surface, the concentration and therefore the refractive index at the surface changes and an
SPR response is detected. Plotting the response against time during the course of an
interaction provides a quantitative measure of the progress of the interaction. The Biacore
technology measures the angle of minimum reflected light intensity. The light is not absorbed
by the sample: instead the light energy is dissipated through SPR in the gold film. SPR
response values are expressed in resonance units (RU). One RU represents a change of
0.0001° in the angle of the intensity minimum. For most proteins, this is roughly equivalent to
a change in concentration of about 1 pg/mm?2 on the sensor surface. The exact conversion
factor between RU and surface concentration depends on properties of the sensor surface and
the nature of the molecule responsible for the concentration change.

There are a number of other assays that can determine whether an oligonucleotide or
analogue thereof, peptide, polypeptide, oligesaccharide or small molecule can bind to the
aptamer in a manner such that the interaction with the target is modified. For example,
electrophoretic mobility shift assays (EMSAs), titration calorimetry, scintillation proximity
assays, sedimentation equilibrium assays using analytical ultracentrifugation (see for eg.
www .cores.utah.edw/interaction), fluorescence polarization assays, fluorescence anisotropy
assays, fluorescence intensity assays, fluorescence resonance energy transfer (FRET) assays,
pitrocellulose filter binding assays, ELISAs, EILONAs (see, for example, U.S. Pat. No.
5,789,163), RIAs, or equilibrivm dialysis assays can be used to evaluate the ability of an
agent to bind to a aptamer. Direct éssays in which the interaction between the agent and the’
aptamer is directly determined can be performed, or competition or displacement assays in
which the ability of the agent to displace the aptamer from its target can be performed (for
example, see Green, Bell and Janjic, Biotechniques 30(5), 2001, p 1094 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. Altematively, if an agent is

identified that can modulate the interaction of a aptamer with its target, such binding assays
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2.5 *100% FI X | evel represents a 1:5 dilution of

nor mal pool ed human plasma in buffer Because

ACT assays are used primarily in operating roons and

waznhesoerd zati on | abs to nonitor anti coagul athiCaAIS2007/812625

during procedures, little data exist as to how the

ACT is inpacted by reduced FDC/ FI Xa activity, as

i ndi viduals with henmophilia are typically treated

with factor 5 replacenent therapy (or a simlar

therapy) prior to undergoing such procedures.
can begrgd e verifisthatibe agamtiis indera¢ting: dirgtle ydfoha pptagisp pod can measure

harged particul ates, the effect of

mcﬁrﬁgénf%%?*gtgf%nﬁﬁhl bition of FDCa in the ACT assay

| Inkantogheri empbpdiment amaghsneeyemetry, cath be Aasqdrffastéaydermﬁa@twn of an
regulahﬁ‘ tPﬁtt bxhﬁ%@tpta' ARl thel HQ:FS) RSO fiRskRoh WerPden! 1€ réfallator and the

e observed until "a substantial degree of
aptamﬁD@si thetrelotive binding afnibredoeests oy the petaisr (sap firsgamgle US. Pat.

No. 6t399tlbg Afobke 1Y faf}s Eﬁéﬁ alE sgREN {dRdOkat Bo be used for screening

ol ongation o e ACT I1s |likely to be nodest as
chermgad rrpram{!ds polibigeics reapasindfatdonbinateasl Jitganigs; fpr individual compounds
that bﬂﬂf 1025 b PRl 5 B RARBr tHat 334 lp¥. u&ﬁ%%%ﬁﬂdﬂlﬁoﬁ' &elh¥ aptamer.
to saturate in res&pnse to FI Xa inhibition. This
Furthegingid, anhssy spentralh techpiquesaprn ReTuseds oo seyeenarpltiple target aptamers

ty ol 41 §BERY ofichbiip¥@ids ONSARSE b spectral
Slmul%%%gﬁl ngg%nﬁg r%ﬁ?%ﬁtox%%?toycst Udi es, 15 Effects =

techniggest ¢rn RE@seIR ildeEg iaterastonpetvisen oh Plisaliy rfsmgtecular species,
especxgﬁ? %ﬁzﬁf"'rﬂ&legﬂ@svdn@ USnélRtAaSRRYACHBALItd HiSa Bibdt uplaedr.

aners do not prolong PT, either in vitro or

a
£ 81 Vieion i Wira asians S SyAleste fas eiffcHNFeSY LS sxgaterin modifying

the mﬁ:.lractlog%fvveéﬂai aptafief GHQ targ%tzesﬂe‘]%pe@?ﬁ%gfog the UB6RIRE bekg treated.
., 2002, Nature 419(6902):90-4; Dyke, 2006

There@m awpla blandard 255235 forjbiglopical A?W#‘r?‘?”@yr knoyn and can be
used. ﬁ%ﬁﬂ;@l@s ef bﬁﬂ&ﬁczﬂ‘ aﬁiﬁw afdGREREEN In R PaRAB el ik MAs ﬁﬁ;ﬂ[:atmn that

I n pool ed normal 20 human plasma in vitro. This ta
describe,eriain apfamprstfor $ecifREPRLGABYTS- dose- r esponse curve i s

NPRL pRRAS! ihletioR %lswsﬁ'ﬂwgesaﬂl@th%@s &DideAdy b modThtdrk 8 aptamers.

belnsto%ateau hese features |nclud|nqar|se
f

Modustirs am ket idengifad engensrlsbrareh tading pysayy qwlpigs gRadeling, or in
vivo %r WE v & RORS | hhe Heatude Rha SHBAilERAMBAbl bIHIEELAS filnBtion. In one

ich 1(8006 or_ prior anti-FIX aptaners exhi
bodimsat thebindingof g megplatakiionty RS r?c%ﬁf %ﬁg&a el shift assay.

' In ancﬁﬁﬁ}l%?ﬂbo(iuﬁékﬁ,cﬁe ibirRing2bf a mddQthtorNata M&G&l f8&kmdRed by a Biacore

22(11):1423-8). The maxi num APTT achi eved i n response
assayt o treatnment of plasma in vitro WO

200 dhel ARBMRE, thkSASHUTLOF IR 2he Whility tolRabaditially bXd to a aptamer in

st Qe R s A S Y55 Aty s

than (D8I, $he fHordprieteratdydse tan @ 0 1nalel B}O'fmbﬂmm:illy'hisbhédnoﬂaat at least

of FIXg activity. This.is evidenced b the Gt t.
a 50 FeHrEThEEAPSHAR TSI Ho P EEALI Y gF DR T ipgy g presenee
of thelaXa@gt) bl @ he30% tedubtich iAlPai"eErrédltd’ﬂhm‘&ﬂ apbA 0P valeat ai ni ng

Pharmaceutical Compositions

The aptamers or modulators of the invention can be formulated into pharmaceutical
compositions that can include 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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5 <1% normal FI X levels (but normal in all other

clotting factor levels) and to the APTT in plasm

from FI X- knockout m ce Rusconi et al., 2004, Nat

wdtot/emmvot . 22(11): 1423-8). Thus, the pl at egTofs2001012625

APTT in response to RBOO6 |likely reflects saturation

of FIX/ FlXa inhibition by the aptaner. In addition,

conmpari son of the data in Figure 3 with the plasm

FI X assay standard 10 curve in Table 1 provides

insight into the potency of RBO06. The APTT i ncreases
and/or -modaidfter, dn¢lpding spy rs@bxltzangmdeicatm&n amBUgoroute of administration.

Generdf R btk SpopRgRE Finls ALY NG, BT ol on opiealt =

appropphtgsma FI X activity. Furthernore based upon the

_ . 9506 i nhihi tio

?Ja g g-eFlcl)i %ﬁl ﬁ%%gase k| Jﬁ%ﬂ&%_ﬁ%}hﬁgh&g h%“e%e‘g‘f“gf 'ogzﬁ%uﬂté of the
present)iRYFODS coo e dorrrulated nccefdix.mtq 19101@ mthdﬁLS.ucl__l 8% hy ftietadmixture of
aphan@%%éﬂ%%ﬁ}%\égpt fg %e antico I ant e e%{sqg? l"%%lb%?gq’g?& nnul_aﬁon
can berefasudt i ing RehanM@ﬁPmmtlcdt Beinnaspdivddamm a pharmaceutically

WA r i . .
accept%rlég %(r%g rlt!étggmg bz er;{é\ﬁ'zc;:lliwlte?lo I@gtgjglé)ﬁ'lp\%ﬁgh &%@sﬂféﬁg Will contain
an effediieramegp@itke aptamer ¢rmpdidited Suoh pedperitions gehaoniin admixtures
rom i ndividuals is shown in Figure 4.

Ofmor%g{@%%ﬁomgpﬁél gure 4, the RB006

do nthentmethoids nefd dpe pekset  inventéors ethe neapbpound Ean s foyeyr ¢he active

mgredl%"n%@gre 1?&&2&@%@%&6%{ fglggr?gig%t?}’égﬁt% b éﬂé}%@%li@t&ld@éu%cal diluents,

excipientscorecasrers i{callectivgly Tefemed tchqstincayd clanerh malgiiels) sutably selected

- y |=
it i34 il ol P 9GRS, SRS i,
syrup, @hmqsntngesr,lgeés asd rthediieceind gonsigienAOYith wogyentiRnsl pharmaceutical
practi Ei) , 2004, Nat Biotechnot 25 22(11):1423-8).
vvever interpretation of the change in ACT as
fﬁmcvraladmmmmdbnm ofa tablet jog capsiie; 8 antive Idrlg component
can be O%IMWEER ?Irpg & JI tgﬁctlﬁlaﬂﬁaogg%ﬁlry tﬁﬂe\{hér[ Qarrier such as

ose-response S I es W | S assay
ethano}, glysieradswiteeand Riedike. Mogesder, avini @sxrm ReeASSADY, waitable binders,

. Th t |
ool AEHLEAURE LR Sl AR RO Bl 8 i i e
mixturg. $yitables bimdensHaclnde withoutalymitations ﬁm«h igglatingpatural sugess such as
t 0 [ Y
slocost 1 BRRETHD ol Pt oL plo R PABSAF syl St acaca
tragacagthy ofysodivincal ginaicg cartboxyrprth vipoiinless) pelyetbylgns glicel, waxes and the
like. Lbiﬂﬁsjlﬂt& %s&?\{ﬁltﬁese' Eégagétfbﬁ% %meetvﬁﬂﬁﬁytlﬁlﬁ{a'h%ﬁt k&@fum oleate,
" of the anticoagulant actrvity of RBOO7. The m ni num
sodinnpgEarptee MAERESTIN SRBOY spdiym haagoaty rsoé%mpme,femchlondc and
the 1ik8 Sisirdgr#Bls i@x@luh@ eénﬁ&e li!n[ mhuﬂ%et%%e@yi Sellulose, agar, bentonite,
approxinmately 4-fo ,
xanﬂmwew%b@bm/ U820071012625 the nmolar ratio of the
a}fbtrl 1R oSl PHleVRale dril cOhbSRRAY ehf 8L I EbRNE! in0fi@bly flavored
aptanmer). This is consi stent w th the nmeasured
suspenmqv@r D diSPETANg 8BS |snely agfihe HMELE GnRBTTTTal By foT example,
tragaclefth . 9(919:1, meth I—E@%s@rﬁﬁemee fit NOHeY UliiSpersiftl S&eﬁér #fat can be

he basi s he selection of the ratio of

cmplomds\eclsﬂe a!mcmmd mso@w Fasiparaniezaliadmipisiratiang stmspensmns and
soluhoﬁ% likirk8 CrsBRAR! blrebéxﬁ%nssﬁﬁleééﬁe&h r&iﬁ&@ﬁ QhVab® Preservatives are
toxicity studies and clinical tria The m ni num
employgd| whendREacenons adepmispration gdesieed: o RBOOG necessary to
achi eve conplete neutralization of RBO0O6 in vitro in
human plasma is 3- to 4- fold. Gven the difference
i n nol ecul ar wei ght bet\/\/ee%,‘,RBOO? (5,269 Da, 10
sodium salt) and RB0O06 (-50,964 Da, sodiumsalt),
this converts to a weight- to- weight ratio of 0.5:1
antidote:drug. As this is an in vitro result and
therefore does not predict how the phantacol dnetics
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The pharmacol ogi c activity of the REGL
anti coagul ati on systemand its individual drug and
anti dote conmponents (or |ess potent prototypes of the

woldbd 94606l antidote, referred to as RBO0Z andpd$Bp&oriizezs
respectively) were denonstrated in vitro and in

clinically relevant ani mal nodels. 30The

anti coagul ant activity of the anti-Fl Xa aptanmer was
eval uated in system c anticoagul ant studies in pigs
(Rusconi et al., 2004, Nat Biotechnol. :

| bﬂeﬂﬁ&d ti8hs cbﬁtaﬁjf h’fgetheﬁaaﬁdé ﬂﬁzllgl émﬁ}ﬁnylatbmalssl admixed with a
. nmodels, and jn a et r macol ogy study.,i

'fanetvc?s?mr:@ steris sh AmEXBOBOBETHbSIE8 AP0t S 24 gl s Vo B
allantold) @h@edihe, Vitiaiiatiag Easls| mireyal ofl, PING2 anyidityhiGpicaptsmdrthe like,
o e S TN 500 2T AR5, s ons
and sh@@fdob)in étairdt)pel om@ubitivgs. neutral i zati on activity of

e FPRAIEE o o PRAP myiion s . 8 FOBOHET R i o of

liposom® dBlierg YystaiE, Guétnid endAliiRbicliar vasitddss largemiblaneligevesicles and

gl Yesien dddreres s a e TPR £ gt &t B eergfl, such =
cholest¥ad], Set@ylambiair phdéphh)idldizdingy., i n sheep

r di opul non bypass_nodel s nd in a, saf.et
o Sr RO b B RO s e Sl doutte ptymers
targetadttCdrig efirietsh Buetbpbliyingrsofantifndudir pajy¢ioylipgyrrolidone, pyran copolymer,

re-adm nj stered shart.l fter | i '
polyhsgoPRppIsse er- SOPetel oo menSPY i SRS ALABbER]. o
polyethyltene@ddepobtlysine Ssbuldtiosed 1@Fhapaigrni z atsidres.of Furthermore,  the

o 8 LB R0 0 | BB e
class af biselegradsthopalyogys usefud irnmthidving dvatroBedteleass of hdrug, for example,

ta i dot n [ ' .
N
acid, ppoydrthotstersf palyadekads, ipolydilhyaire-pyiaus, tpplyyeniiacrylatoh cross-linked

permtted determnatj coki netii
o o G55 SIS ARl RABITRCEH HEF el o e
linkedo thgy aptanretss Yodperatsechnd prolong Migavalabdbittceys and mi ce.

2%1%1‘.{] 2%&%8{}%(?@%% Yo &S Rinnnitkeida %S%LES@ é&@%alone .or in a liposomal

1 ONn syst emwas CO e prinmar
formulatizn of comslexdi tos ceerier (pgr, PHEGIRGee forreaaaplps Ush dainNoe 6,147,204, -

[ c Pt ' j .

. OGRS €1 0y o o, 2L G o P 0480 scines

with ansinhlesREf0 eml‘p:a.ﬂe.am moglp]amr! @n bt toaﬂleafﬁﬁ}e o1k agtamer. In

emboxf]ﬂléﬁé \J}l%{’eetf'lmké)ér@‘%ﬂtqué fod ot t%tﬁ@&dn%tm%f?{h'efé i9an increase in
arge clinical miltiples of each conponent were

avidity du¢ womphipierindingdntgmsionsay ity theaptamesnirep! pSprther embodiment, a
pluralfty bP PR mbREule®Bth HOLURALN 1S BRA Ster! BEMES éEKddEmeit, bfkEor more

aptaner and antidote were tested separately. In both
modulatonk &y ther sme gptamse s different, apfamETEscan, R priRfigteg Bl Sach PEG

molechil2hit 86 irdkafls S AP BredQsiaavihityldfadiithed®itor @ts talgke
or both test articles according to a_schedul e th&t

milipenbdli FerEPOURSS ARSI IeRFNRNERESHG Bigh mojeapiar Jreight compounds

with vﬂhbi{]fh‘é Qlllo‘ittl[zitﬁjs ©f 11 i80entiofl chil Be IdtnflBited Y 88 12ThS précat invention
and I n the single and repeated-dqgse nonke

: toxicit
and cgn (hey Pregrisa ey iV eof HiSt HerRyst IRaRMIRS PGP %t‘%&‘m art or
subs Ay &V&Bpogi. gﬁjgié‘gglg?fthé Wore\Wteldred Fbntlal pBosPRARSd, for example,

orm ca, an [ adm ni stered every other da . .
distearq3h PRORPHARACHONS, wihggyoluds, BReE Seﬂ’&BaSﬂteg'\éal Lipids, for
examp¥e/ dholesetdIdefd disb sfifict awdifidry swhud ipesiiively abagsd (e.g., sterylamine

pharrnacodynam c responses, exposure to REGL
conponents, and the class eff ects of

ol i gonucl eoti des. The core toxicity studies were 30
suppl enented with safety pharmacol ogy eval uation in
nonkeys (using radiotelenetry), a battery of genetic




10

15

20

25

30

10 dosing with the aptaner follow ng
antidote-neutralization of the first aptatner dose is
feasi bl e. These data are in agreenent with the
WQHEEHY phammcol ci netics of R13007 in bot h PREAS209/#@12625
nonkeys, which indicate that RBO0O7 possesses a very
short plasma half-life (i.e., a few m nutes) and does
not accumul ate to appreci able plasma concentrations
even at substantially hi gher doses than used in this
ven the h If f nti it
or amfioigosh i PR Ut o SEPET D gy charged (e,
diacetyle phokphates tpaquaaﬂylaglsrbﬁbt) edsorﬁpd‘iﬁds nmlﬁ&&helldiaﬁp&ames can be

e foIlo ant Effect e
rormef K3ty P e 184S pLemiont 2 sEbron g oo Boiapice wan
of a siyghdes sorifrinbt of GékB&)bMBdohuﬁg] tKealipid G uhrﬁpﬁﬂ:ljayiaﬁymt, and then

evapolfipE AR RIRE 1SV POmFS 2% Bodegh etessel Py Sray G, An

aqueoyy iiceelisr then jdiiad 0o thieyvessel Ritl alByiting ogmtetxu(gﬁﬁaﬁ%)n @hith results in

v G EHRATEY 528 Bk B B i o o cxmin

(througlafiiter) ef MIW'5. Usliadditiba, TAVIS carSbé foRed 8y deRfgeAt tHngoval techmques

e o R R T —

aptmna(qalas;omemnhﬂdnkesufm«eebsmal lipo3gmatand ah @BhpshiAgl theftpeutic or

antlt ranbot.i.c thera The es descr
diagn Qﬁ’e‘r: P at e9| tegnlﬂ’é’ao’f’% en’é“’%‘?’lﬂ?ﬂ‘é afsgﬁﬁge tgdﬁ%é%tmm For
exampdd, a bagiogint lipesgud awstciates ooglt eleétrdsidft, infeBifions with the nucleic

. t i nt aj h . Of
T LR A T S ———
be addeddr gﬁfa@@ﬁfﬁ)meg ewherotyt theCelihlestaral becotedsnissbdisted with the

ondi e of .the ntld e _cponponent .of
tposof i RSP, AFleLfATan i Fufhs sSRLGEST HpRd il e tiposome

duningfid fBmidation -of degigoadman agent) was admi ni stered

intravenously to 10 sheep at the 30start of WO

Methodd Q¢ AR R GHnUS2007/ 012625 coronary artery bypass
concl usion of surgery, the RB0OO7

(,RBQO6 neutral i zi ng agent) was given intravenously to

rergiered mpdesopf agminigiatipn (Rfothe pppterals gd thgyrresgpt invention to a

mamnAGhi St MRE EpR4HtEal) | A88venBaf)! ﬁﬁ%ﬂéxﬁial Vit2aib s, Ghtra-synovial,
B‘f"g’ht and |l eft kidneys, |iver, ‘and the enfire
ntrathpealy 1, ifjge-arterialy| | igiEe l%amtf@nwé‘f arg | ebeptangous,  intraorbital,

intracapRkQt ekadFing £ intfaseoialll topicall trad¥de@hal SpdtéH) EvidNEdetal, vaginal or
aﬁl eared of bl.ood_and pressure-perfusion fixed at -10
urethrg) SEPRESIPTH PEHORCAL RETHtansG ¥ gt SPraYrreF§iFel (Blept figferngl surgical

paint, ﬁhﬁlsiﬁhnbﬁkﬁp6mh®b5 &ambtwnhmmal éﬁlﬁocﬁht?éﬂtt 1108, adefl€ and camier are

ar ed i % NBF. resent tive tissue
admingiered 3" SR el PTG Sl g0 i PRy Belt microparticle,
microsphered nahéfuri€180 diBhandsphtte. FRAritndaRY EnfoFBRSIHE lohe piarmaceutical

Formul3 GG, 3 ARRRL BB CE b RSP s, shd e Dl vesh Systems,

Sixth Euditien Wﬂhﬂﬁi&dwﬁikﬁm(mbt heart and processed in

raffin. Thre Eten sections included; .LCX
it & miogpiart BF e Sies bvEilipg iy o giminisier garenterally
by in_]dt:ﬁﬂm 7§ b?f Qrﬁ‘dEﬁfﬁs&ﬁI o @R $1n1en @lndedh thélt@hie totbel tedataddah typically

v e B o, o Bl o o e e by

mtravetg:‘metli(dtﬁmismaﬁdxh af ﬂﬁ@bﬂlﬁﬂ tao@ﬁ]ibsﬁmﬁx, .otifrltispiak ahd idBlwcry techniques
A S, cont ai ni n r.dl L1 ssue we ecton
wre proVyRaNPnGR Bicts B 4 BeRFR P B R Fomrin e gegy molecul.

(I M) and once for stalnlng wi th Masson's Ver hoef f
El astin (MVE). The sanpl es of kidneys, liver, |ung,
and brain were enbedded i n2paraffin and sectioned as
follows: one section fromeach kidney, one section
fromliver, one section fromlung, and one section
fromeach of the four sanples of brain 20 tissue, for
a total of eight sections. Al resulting slides were

(
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30 any portion of the coronary artery bypass in any
study ani mal. Cccasional thronbus formation is not
uncommon in this nodel; hence, a relationship to
wRBOGeewdm ni stration i s considered doubtful pcThi®ro007/012625
2007/ 140000PCT/ US2007/ 012625 Phar macodvnam ¢ Activity
of the REGL Anti coagul ati on System in Cvnonol gus
Monkeys The in vitro anticoagul ant activity
of RBOO6 in plasma from cynonol gus nonkeys is
refl ected by concentration-dependent prolongation of
Thus, tp't:uael’s and| modilatotshef MieTpresest ayention amrtypichidy sdevnistared orally,

topical e 7 %s@?ﬂaBqug APT' %&ggfs}ie%ﬂ%%nwagﬁa' %utﬂﬁﬁfscularly,

gensn ti ve

ween
subcutmoms, 1bwnawseetramdbhnfdtyh and spdoidebverdthby pemitalic awhmques As
r
e MRS W e

of roupﬂsasm otdib’s etopizally ctoneemascalal dissute patidesrously, intraperitoneally,
mtraxmpsrcal/aﬁgg%v\}g]cq{aan%ugg T' rityP t}ags(?eplﬁ . ORd eé% $80delivered by
ereas | 1 asma,
peristaltio rtocémiqtas |1b¢pr¢mpmsemdnmmgmpmd@h der tepidadadainisfration to a
vasculﬁpﬁgsgél {‘ﬁ‘@ﬁﬁL y% o‘iﬂﬂ Lor E{%ﬁ%ﬁﬁmgaﬁl b‘igodt Qﬂgs%gi'l 'H%Eue with a gel
pl asma curv curs t an l'ue equivalent to
compnsilngta obsleicvaid ligand;nfen deliverirancove. 8.8 by implaatipigdbeecoated or

1mpregFLtéd @?stsklr_l}myace ?q daﬁlaé!fctﬁj cﬁsquk% veSseP BLME ?&% é%at m@ removed

assays were per to aid
or by-passedn@é delietratvizom catheteiteo 2RBESD innmiith debivery ds gesirsd; (3) pumping
a nuclgig ré‘:?d 'hgyaﬁﬁ) %%S‘%ggl!t]gﬁ NRto é‘sve?,&? V’ﬂat't iﬁetzgpﬁ%laﬁwae i -I;Tpahent.

IS sensitive to
Anematbmv dhe nudieic warghhgaardecaofbet inroduce opfocelly byeammmtwn or by

hposoxh?gé%ag %ﬁs’r nl %@L.nth erﬂci??‘réé e b0t eéeﬁ% {d¥ention can be

. ) esults crease i'n the .
adminig(erpd in agsing)g glaily @sm noeﬁhq total faily fosage gan be @duinistered ip several

dav:detfj{i’ S rra%% fifo Iag\’a o@r@pl%v%%d g?/ g \g gﬂ%l@ﬁeﬁrﬁ tB talﬁer the effect

ds a 2. I ncrease I n

of the xmom acig ligarid oy ghnmsgianm aﬁhvmpétﬂa@r{ :nal - 1r],

}31%: E{émpe%c gbgpgll?%%g‘%ﬁkfﬂ%ﬁ? fﬁ?{hhatb} ﬁ:oﬁyp%desl 6Tk present

inventipn @re conventionally administered intravenously, as by injection of a mnt dose, for

example. The term "unit dose" when used in reference to a therapeutic composition of the
present invention refers to physically discrete units suitable as unitary dosage for the subject,
each unit containing a predetermined quantity of active material calculated to produce the
desired therapeutic effect in association with the required diluent; i.e., carrier or vehicle.

The compositions are administered in 2 manner compatible with the dosage
formulation, and in a therapeuticaliy effective amount as described herein. Suitable regimes
for administration are variable, but are typified by an initial administration followed by
repeated doses at onme or more hour intervals by a subsequent injection or other
administration. Alternatively, continuous intravenous infusion sufficient to maintain
concentrations in the blood in the ranges specified for in vivo therapies are contemplated.

As used herein, the terms "pharmaceutically acceptable," "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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3.13 68.0 1.9 1.56 74.7 2.1 0.78 77.7

WO 2007/1400006 PCT/US2007/012625

Pharmaceutically useful compositions comprising a modulator of the present
invention can be formulated according to known methods such as by the admixture of a
pharmaceutically acceptable carrier. Examples of such carmiers and methods of formulation
can be found in Remington's Pharmaceuntical Sciences. To form a pharmaceuntically
acceptable composition suitable for effective administration, such compositions will contain
an effective amount of the aptamer. Such compositions can contain admixtures of more than

one modulator.

EXAMPLES

Measures of Testing Coagulation

Standard measures of coagulation include the plasma-based prothrombin time (PT)
and activated partial thromboplastin time (APTT) assays, both in plasma and whole blood,
and the whole blood-based activated clotting time (ACT) assay. While the activators used to
initiate coagulation in each of these assays are different, they share the common feature of
clot formation as the endpoint for the assay. Importantly, in these in vitro assays, low levels
of thrombin, ~10-30 nM, are sufficient to produce enough fibrin to reach the endpoint. This
level of thrombin represents conversion of only 3-5% of prothrombin to thrombin, and is
consistent with the amount of thrombin generated dumng the initiation phase of the
coagulation reaction (Butenas et al., 2003; Mann et al., 2003). Thus, these assays report
largely on the initiation phase of the coapgulation reaction, and do not fully reflect the impact
of a deficiency in, or inhibition of, coagulation factors primarily involved in the propagation
phase of coagulation.

The manner in which the standard clot-based assays reflect FIX/IXa activity is
exemplified by their ability to detect or not detect abnormal coagulation measures in
individuals with severe hemophilia A (a FVII deficiency) or B (a FIX deficiency). A
hallmark of hemophilia is the isolated prolongation of the APTT, as individuals with
hemophilia have abnormal APTTs, but normat PTs (Bolton-Maggs and Past, 2003). The cell-
based model of coagulation explains 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-
FVIila complex used to initiate the reaction rapidly produce FXa in amounts sufficient to
vield 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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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, Nuat Biotechnol.
22(11):1423-8). The maximum APTT achieved in response to treatment of plasma in vitro
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response to the anti-FIXa aptamer is equivalent to the AP'IT in human plasma containing,
<1% normal FIX levels {but normal in all other clotting factor levels) and to the APTT in
plasma from FIX-knockout mice Rusconi et al.,, 2004, Nat Biotechnol. 22(11):1423-8).
Thus, the plateau of the A.PTT in response to RB006 likely reflects saturation of FIX/FIXa
inhibition by the aptamer.

In addition, comparison of the data in Figure 3 with the plasma FIX assay standard
curve in Table 1 provides insight into the potency of RB006. The APTT increases ~1.4 fold
in response to RB006 at an RB006 concentration of ~5 pg/mL, indicating this concentration
of RB0O06 is sufficient to inhibit ~75% plasma FIX activity. Furthermore based upon the
plasma FIX assay, nearly 95% inhibition of plasma FIX (a 2.0-fold increase in APTT) is
achieved at an RB006 concentration of 10 to 15 pg/mL.

In vitro studies have been conducted to assess the individual variability of the
anticoagulant effect of RBO06 by measuring the RB006 concentration-dependent
prolongation of the APTT in plasma from mdividuals. A comparison of the in vitro RBO06
APTT dose-response curve in pooled normal human plasma versus plasma from individuals
1s shown in Figure 4.

As shown in Figure 4, the RB006 concentration-dependent increase in the APTT is
very similar in the plasma from each of the individuals. Furthermore, the RB006
concentration-dependent increase in the APTT in the plasma from individuals is very similar
to that in pooled normal human plasma {20 donors per pool). RB006 also prolongs the
clotting time as measured in the ACT assay (Rusconi et al., 2004, Nat Biofechnol.
22(11):1423-8). However, interpretation of the change in ACT as a function of RB0O06
concentration is limited at this time due to the difficulty of performing in vitro dose-response
studies with the ACT, as this assay requires fresh whole bloed, and is time-sensitive.

The neutralization of the anticoagulant activity of RB006 by the antidote RB007 has
been measured in vitro using the APTT assay. As shown in Figure 5, as the concentration of
RBO07 is increased 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 RBOO6 neutralization in vitro in human plasma is approximately 3- to 4-fold (1.e.,
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the dose of antidote RB0Q7 relative to the drug RBO06 used in the nonclinical safety
pharmacology and toxicity studies and clinical trials. The minimum molar excess of RBOO7
relative to RB0OO6 necessary to achieve complete neutralization of RB006 in vitre in human
plasma is 3- to 4- fold. Given the difference in molecular weight between RB007 (5,269 Da,
sodium salt)} and RB006 (~50,964 Da, sodium salt), this converts to a weight- to- weight ratio
of 0.5:1 antidote:drug. As this is an in vitro result and therefore does not predict how the
pharmacokinetics of either component will impact drug neutralization in wivo, the 0.5:1
weight ratio of antidote:drug reflects the minimum ratio of antidote that would be anticipated
to effectively neutralize the drug. Therefore, a weight- to- weight ratio of 2.1 antidote:drug, a
small multiple of the minimal effective dose ratio in vitro, was selected as a starting dose for
nonclinical and clinical studies. _
In summary, the anti-FIXa aptamer RBO06 is a potent inhibitor of coagulation FIXa,
capable of complete, or near complete, inhibition of FIXa activity in vitro. The anticoagulant
activity of RB006 can be effectively monitorefl) with APTT and ACT assays, as can the
neutralization of aptamer activify by RB007. From in vitro studies, the relationship between
the percentage FIX inhibition versus the change in APTT has been well defined for RB006.
An appropriate molar ratio of antidote to aptamer sufficient to achieve complete inhibition of
aptamer activity has also been defined from in vitre studies, which yielded the 2:1 mg/kg

dose ratio of the antidote:aptamer chosen for the REG1 anticoagulation system.

Nonclinical Pharmacology., Drug Disposition, and Toxicity

The pharmacologic activity of the REG1 anticoagulation system and its individual
drug and antidote components (or less potent prototypes of the drug and antidote, referred to
as RB002 and RB004 respectively) were demonstrated in vitro and in 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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Studies of Anticoagulant and Drug Neutralization Activity in Pigs

The ability to re-dose aptamer RB006 following antidote RB007 neutralization of an
initial dose of the aptamer was evaluated in the porcine systemic anticoagulation model. In
these studies, the second dose of the dmg was administered 30 minutes following
administration of the antidote. The 30-minute window between administration of the antidote
and re-dosing with the aptamer was chosen to enable clear experimental demonstration of
neutralization of the anticoagulant activity of the first aptamer dose. As shown in Figure 6,
the peak anticoagulant activity and time to peak anticoagulant activity of the second dose of
the aptamer were essentially the same as with the initial aptamer dose, demonstrating that re-
dosing with the aptamer following antidote-neutralization of the first aptamer dose is feasible.
These data are in agreement with the observed pharmacokinetics of RB007 in both mice and
monkeys, which indicate that RB0O0O7 possesses a very short plasma half-life (i.e., a few
minutes) and does not accumulate to appreciable plasma concentrations even at substantially
higher doses than used in this study. Given the half-life of the antidote, it is hikely that the
aptamer can be effectively re-administered at a shorter time interval than 30 minutes

following antidote dosing,

Effectiveness of the REG1 Anticoagulation System in a Coronary Artery Bypass Graft
(CABG) while on Cardiopnlmonary Bypass in Sheep

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, including
humans, suffering from acute coronary syndromes, and as an anticoagulant for other
indications in which it would be advantageous tc employ an antidote-reversible agent for
anticoagulant or antithrombotic therapy. The studies described herein are intended to define
the range of doses of the anticoagulant component of REG1, RB006, necessary to maintain
the patency of a cardiopulmonary bypass (CPB) circuit in an animal undergoing CABG
surgery with CPB, and to define the corresponding dose of the antidote component of REGI,
RBO007, required to neutralize RB006 in this model. V

ﬁBOOG (anti-coagulation agent) was administered intravenously to 10 sheep at the
start of
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coronary artery bypass surgery. At the conclusion of surgery, the RB007 (RB006
neutralizing agent) was given intravenously to reverse the effects of RB006. After 2843 days
all amimals were euthamzed.

Representative samples of right and left kidneys, liver, lung, and the entire brain were
collected. Hearts were flushed with lactated Ringer’s solution or normal saline until cleared
of blood and pressure-perfusion fixed at ~100 mmHg with 10% neutral buffered formalin
(NBF) for a minimum of 6 hours. Upon complete fixation, the hearts were placed in 10%
NBF. Representative tissue samples collected during nm@sy were immersion fixed with
10% NBF.

The hearts were transversely sectioned approximately every 1 em (in breadloaf
fashion) and examined for abnormalities. Ten sections were collected from each heart and
processed in paraffin. Three of the ten sections included: LCX anastomosis, aortic
anastomosis, and mid-graft. The remaining seven sections included: nght atrial wall, left
atrial wall, interatrial septum, right ventricular free wall, left ventricular free wall,
interventricular septum, and apex. All paraffin blocks containing myocardial tissue were
sectioned twice, once for staining with hematoxylin and eosin (H&E) and once for staining
with Masson’s Verhoeff Elastin (MVE). The samples of kidneys, liver, lung, and brain were
embedded in paraffin and sectioned as follows: one section from each kidney, one section
from liver, one section from lung, and one section from each of the four samples of brain
tissue, for a total of eight sections. All resulting slides were stained with H&E.

The macroscopic observations and histologic correlates for this study indicate that
most of the lesions were either related to the surgical procedure (e.g. adhesions) or euthanasia
(e.g. foam in trachea and bronchi}. Adhesions are a common sequela for this type of
procedure and were not considered excessive in this study.

There was a small, minimally attached thrombus at the aortic anastomosis in one
animal. The thrombus did not appear to obstruct blood flow into the graft. There were no
specific microscopic cormrelates for this observation. The microscopic 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 RB006 administration is

considered doubtful.
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adm nistered at t=3 his inmediately after 3 hr bl ood

draw. (ND) Not determ ned. Summary of Noneli ni ea

Phar macol ogy Studies in Mnkeys The studies presented

denonstrate that RBO0O6 is a potent anticoagulant in

nonkeys,
Pharmacodynamic Activity of the REG1 _Anticoagulation Svystem in Cynomoelgus

Meonkeys

The in vitro anticoagulant activity of RB006 in plasma from cynomolgus monkeys is
reflected by concentration-dependent prolongation of time-to-clot in the APTT assay. As can
be seen in Figure 7, the RBO06 APTT dose-response curve is most sensitive between 0 and
50 pg/mL, and then plateaus, as has been seen with other species. The monkey and human
dose-response curves are similar, except that the range of response is greater in humans. In
human plasma, there is a concentration-dependent prolongation of the APIT up to
approximately 200 pug/mL, whereas in monkey plasma, the concentration-response curve
reaches a plateau at approximately 50 pg/mL. The plateau of the human plasma curve occurs
at an APTT value equivalent to that observed in human plasma containing < 1% plasma FIX
activity, and is likely due to saturation of the target, FIXa. Plasma FIX assays were
performed to aid in interpretation of the RBO06 APTT dose-response curve in monkey
plasma. As shown in Table 2, the APTT in monkey plasma is sensitive to the FIX level.
However, the magnitude of the response to reduction in the FIX level is modest. A 75%
reduction in the FIX level results in a 1.4-fold increase in the APTT, a >95% reduction in the
FIX level results in a doubling of the APTT, and a 99.9% reduction in the plasma FIX level
yields a 2.5-fold increase in the APTT.

100* 35.1 | 1.0

50 41.9 1.2

25 494 ' 14

12.5 55.9 1.6

6.25 62.2 1.8

3.13 68.0 1.9

1.56 74.7 2.1

0.78 77.7 2.2

0.3% 83.8 2.4
0.098 88.1 25

*100% FIX level represents a 1:5 dilution of normal pooled cynomolgus plasma in
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of FIX activity for 24 hours or longer 5 following a
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f ool to nonitor 10 anticoagul ation
°fpﬁﬂ€%§%ﬁ6’3gsﬁ§ooa administration. The simlarity
between the in vitro human and nonkey 1(8006- APTT
se-r.esponse ,cur.y suggests.that the d der.j yve
FRBRRORRLOIRR B T lag TS Ha Bt S S adffles et ~6
pg/mL [RBOPE igeapriral td datiibit byprokindiyely Q0GR fabnia FI0 A&ty in monkeys

. REGL- TOX003) . wi | | ve as a. usef uide in .. .....
(i, this oreenangn St ol meain e ART1S axflingea59p uhibition of
plasma IIROAMGivitl ioBadrk Wt RIB066 ABAdenaBtbisf 1001 |1Haill. C THa R vitro RBO06

fram REGIL- TOX001 15 denonstrate that 1213007 iﬁ*a
monkey, AR dose-rospRnssneyrye (Rlates at arpseimpel2n 2 Pofofd mRprease over
baseliné gﬁéiggmengzzlbmd s] YaRBhinR imtﬁ_(fl)_ﬁbc_eﬁdsﬁimﬁ& lidlconsistent with the
. -t reated. ani an tl S retur to
magnitygs of 1he nCReA5H HP%P;%%B Gg?Em ‘?éhi‘) FE’HE\%WB“‘W E@? AERY at <0.1%
normal [RIXdkeela (vde MTABRI 2)e drtitkefble] theliAmedu natht RBOO6TAPTT B6se-response
tire nmonitorin iod (up to,120, hours). Th i ey e

curve HEBY Gt ot B FeTt R it B s et inbibition of
FIX actieity)Vi InycdnyglusiBa) theWisFINU inhybidowp pasbeplatiya RB00S concentration in

. . toxi,cokinetic dat and., | onsj stent. wi.th.the .
vitro in, gRenkey BlasaLIS ESACFALLY, SEmlar 1o, A PhsenYed im s AR pigsma, with
the keycdiffptetizes Hedag that ciecRBO0G totdbiesisatibamang! ievvech thettasdline and the

. fre 3006 | evel s decr%, ed. to %$|8m1the LLOQ of the .

maximum 'Fg\nl% ISET 1R P Stglgtnsc in the dose response 15 more gradual in
human plasma than it is in monkey plasma.
In vivo Activity of RB{06 and RB0{07 in Cynomolgus Monkeys

The relationship between the anticoagulant properties of RB006 and the

RBO06/RB0O07 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 REGI anticocagulation
system, i.e., RB006 followed by RBO07 (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 la, 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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REGL can be used in a nunber of clinical settings for
the treatnment of humans, and 25 other animals, in
need of such treatnent. For exanple, REGL can be used
WO p097/e490@nary and peripheral revascul ari zat i ®§T/US2007/012625
procedures associated with artery di sease and
occlusions as an antidote-reversible anticoagul ant.
Specially, REGL can be used as an anti dote-reversible
anticoagulant in coronary revascul arization
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WD 2007/ 140000PCT/ US2007/ 012625 and subsequent
escal ati ons were chosen to target nmaxi mnum pl asna
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range (i8] appropriate doses for toxicity studies), but without adverse effects on the animals.

REG] Toxicokinetics

Bioanalytical methods were developed and validated to enable quantification of the
concentrations of free aptamer (RBO06), free antidote (RB007) and aptamer/antidote
(RB006/RB007) complex in plasma from monkeys and mice. These methods were applied to
analysis of samples collected from the safety pharmacology study in monkeys (Study No.
REGI1-TOX001), the 14-day study in mice (Study No. REGI1-TOX002), and the
single/repeat-dose study in monkeys (Study No. REG1-TOX003). For all three studies,
separate groups of animals were included that received either the aptamer alone, or the
antidote alone, or the aptamer followed 3 hours later by the antidote. Multiple dose levels of
each treatment condition were tested in all of the studies, and two of these studies (the 14-day
study in mice and the single/repeat-dose study in monkeys) also employed repeated
administration of the test articles.  The dose levels of the aptamer tested in these studies
ranged from 0.25 to 45 mg/kg in monkeys and 2.5 to 22.5 mg/kg in mice. The doses of the
antidote tested were twice those of the aptamer (i.e., up to 90 mg/kg 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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The plasma concentrations of the aptamer following intravenous injection were dose-
proportional over a broad dose range, with a modest degree of inter-animal vanation.
No gender differences were apparent in either monkeys or mice.

The clearance of the aptamer from plasma was relatively slow (i.e., the estimated half-
life was at least 12 hours in monkeys and ~8 hours in mice). This slow clearance was
expected based on the PEGylated structure of the aptamer and is consistent with
literature reports on the pharmacokinetics of other PEGylated oligonucleotides. The
minimal clearance of the aptamer, in combination with its high factor IX inhibitory
potency, provided for a relatively stable degree of anticoagulation over a 6-hour
period, based on measurement of pharmacodynamic markers, i.e., activated partial
thromboplastin time and activated clotting time. This profile is a desirable property of
the aptamer component of the REG] anticoagulation system.

Intravenous injection of the antidote alone (without prior treatment with aptamer)
yielded very low levels in plasma, even at the first sampling time following injection
(10-15 minutes). The antidote levels measured at these early times were orders of
magnitude lower than those of the aptamer (3.¢., as compared to the aptamer levels in
those groups that had received aptamer alone) despite the fact that the antidote dose
levels 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 accumulation of the antidote in
plasma occurred when it was administered at a relatively high dose level (30 mg/kg)
to monkeys every other day for 7 doses (14 days).

For the groups that received aptamer followed 3 hours later by the antidote (i.e., the
complete REG1 anticoagulation system), the concentration of free aptamer was
sharply reduced within minutes following antidote administration to below or slightly
above the limits of quantification (using a highly sensitive hybridization-type assay),
indicating complete binding of the circulating aptamer by the antidote. As was seen
with the antidote-alone treatment, there were very low levels of free antidote under
these conditions. The binding of the aptamer by the antidote wés associated with
virtually complete neutralization of aptamer activity (i.e., normalization of
coagulation parameters), consistent with the intended performance of the REGI1
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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antidote. The complex was eliminated from plasma at a rate shghily faster than that
of the free aptamer (i.e., by comparison io the rate of aptamer clearance in groups
treated with aptamer only) but at a much lower rate than free antidote, as would be
expected from the presence of the polyethylene glycol moiety within the comi::lex
(derived from the aptamer). Exiensive elimination of the aptamer/antidote complex
from plasma was evident within 21 hours following antidote dosing. With repeated
administration of the aptamer and antidote (the REG1 coagulation system) to
monkeys every day for two weeks, there was no accumulation of the complex in the
blood or the free aptamer, no change in aptamer pharmacokinetics (i.e., during the
period prior to antidote dosing), and no evidence of cumulative anticoagulation
exerted by the aptamer.

e The only difference between the pharmacokinetics in mice and monkeys was the
moderately longer half-life of the aptamer in monkeys (at least 12 hours, compared to

~8 hours in mice).

Clinical Use of REG] in Humans

In choosing which method of anticoagulation to use for an individual patient or
patient-population, clinicians weigh the characteristics of various pharmacologic strategies.
Keeping in mind that the major adverse effect of anticoagulation is bleeding (i.e., exaggerated
pharmacology), for acutecare indications the ideal anticoagulant would be 1) deliverable
intravenously or subcutaneously, 2) immediately therapeutic, 3) easily dosed so as not to
require frequent monitoring, and most importantly, 4) immediately and predictably
reversible. The REG1 anticoagulation system has been developed in response to this unmet
medical need for an effective, safe and rapidly reversible anticoagulant.

REG1 can be used in a number of climical settings for the treatment of humans, and
other animals, in need of such treatment. For example, REG1 can be used in coronary and
peripheral revascularization procedures associated with artery disease and occlusions as an
antidote-reversible anticoagulant. Speciaily, REG] 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
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the invention may be used include, but are not limted to, peripheral vessel graft procedures,
including those associated with the iliac, carotid, brachial, aorta, renal, mesenteric, femoral,
popliteal, tibial, and peritoneal vessels; the prevention of deep vein thrombosis; the
prevention of pulmonary embolism following orthopedic surgery or in patients with cancer;
the prevention of atrial fibrillation; the prevention of thrombotic stroke; and in indications
requiring extracorporeal circulation of blood including but not limited to hemodialysis and
extracorporeal membrane oxygenation. Additional examples of potential disorders and
procedures for which the methods of the invention can be used include, but are not limited to,
patients undergoing intracardiac surgery on cardiopulmonary bypass; patients with
intracardiac clot formation or peripheral embolization; and patients that are in other
hypercoagulable states. The methods of the invention may also be useful for prevention of
DVT and pulmonary embolization on immobilized patients and for maintenance of potency
of indwelling intravenous catheters and arterial or in venous limes

The range of doses of the anticoagulant component of REG1, RB006, will be
dependant upon the indication. For example, the RB006 dose can be in humans from about
0.1 mg/kg to about 10 mg/kg. In certain indications, the dose range will be about from .5
mg/kg to about 9 mg/kg, from about .75 mg/kg to about 8 mg/kg, from about 1 mg/kg to
about 7 mg/kg, from about 1.5 mg/kg to about 6.0 mg/kg, from about 2.0 mg/kg to about 5.0
mg/kg, from about 2.5 mg/kg to about 4.0 mg/kg. In certain indications, the drug component
will be administered at a dose necessary to maintain the patency of the procedure. In certain
indications, RB006 will be administered alone, without subsequent administration of a
neutralizing antidote.

The corresponding dose of the antidote component of REG1, RB007, required to
neutralize or partially neutralize RB006 is dependent upon the amount of RBO006
administered. The antidote dose can range, in a antidote:drug weight ratio (mgs of
antidote:mgs of drug), from about 0.1:1 to about 20:1, from about .25:1 to about 15:1, from
about .5:1 to about 12:1, from about .75 to about 10:1, from about 1:1 to about 9:1, from
about 1.5:1 to about 8:1, from about 2:1 to about 7.5:1, from about 2.5:1 to about 6:1, from
about 3:1 to about 5:1.

The most important property of the REGI1 anticoagulation systern that fosters
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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RB006.
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 RB0O06 administration. The anticoagulant effect of the RBOO6
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 bascline 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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R2007) one hour Tater and Groups 2 and 3,

215.  subjects received a single dose of aptamer RBOO6

(0.75 ng/ kg) on days 1, 3, and 5, followed by varying

Strategivl aWah8isdTdRSing par@ieiers V\O
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data were analyzed by assessmg the area under e curve of the relative APTT as compared to
baseline measured for the first three hours after treatment. Figure 19 shows how the RB006
response relates to % FIX inhibition. This data shows that >99% FIX activity can be

inhibited in a step-wise fashion using the anticoagulant.

Figure 14 shows the AUC 0-3 for each subject organized by RB006 dose level (15,
30, 60 or 90 mg). Because the relative effect is being measured over 3 hrs, a value of *“3”
represents no response, a value of 6 indicates an average 2 fold increase over baseling, 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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31:10.75: 0.755 0.5:121 0375 : 0.75 Goup 3. 1
0.2:1 0.15:0.75 3 1:1 0.75:0.75 5 TBDI TBD: 0.75 The
antidote:drug ratio tested on Day 5 was between 0.1:1
WO ¥ATU140600, and was based on the aPTT resul t s PEFGRPIOF (2625

1 and 3. 2 Antidote dose was between 0.075 ng/ kg and
0. 75 ng/ kg. The dose of RB006 (0.75 ng/kg) was

sel ect ed based on the body wei ght-adjusted 5 response
to RBO0O6. On average, this weight-adjusted dose of

RBO06 el evated the subjects’ ) .
0.2 mg/kg to 1.6 mg/kg, with a range of AUCO-3 from approximately 3 to 10 units. The

graph shows that there is a clear relationship between response and the weight adjusted dose,
with fairly low intersubject variability for an anticoagulant. l

As seen in Figure 20 and 21, there is a clear relationship between body mass index
(BMI) of enrolled subjects versus RB0O06 dose level. A BMI of 19-25 is normal, 25-30 is
overweight and >30 is obese. Subjects in the study ranged from a BMI of approximately 16
to a BMI of over 35. Body Mass Index (BMI) is a number calculated from a person’s weight
and height. BMI is a reliable indicator of body fatness for people. BMI does not measure
body fat directly, but research has shown that BMI correlates to direct measures of body fat,
such as underwater weighing and dual energy x-ray absorptiometry (DXA). BMI can be

considered an alternative for direct measures of body fat. BMI is calculated the same way for

Kilograms and Formula: weight (kg) / [height (m)]?
meters (or Calculation: [weight (kg) / height (in) / height (m)]
centimeters) With the metric system, the formula for BMI is weight in kilograms
divided by height in meters squared. Since height is commonly
measured in centimeters, divide height in centimeters by 100 to

obtain height in meters.

Pounds and inches Formula: weight (1b) / {height (in))* x 703
Calculation: [weight (Ib) / height (in) / height (in)] x 703
Calculate BMI by dividing weight in pounds (Ibs) by height in inches

(in) squared and multiplying by a conversion factor of 703.

Figure 17 shows the BMI adjusted dose of subjects treated with RB006 as a function
of RBO06 dose level. Figure 18 depicts the relationship btw the AUCO0-3 for RBOC6 versus
BMI adjusted dose. Dosages ranged from 0.5 mg/BMI to approximately 4.5 mg/BMIL. The
range of AUC0-3 was between appmximafcly 3 and 10 units. As can be seen in the graph,
there is a clear relationship between pharmacodynamic parameters and the dosage adjusted
for BML. 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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APTT 2-fold. The RBO06 aptaner, antidote and their
respective placebos was each given as an injection
over a period of one (1) minute. Figure 21 shows the

WO 00Te0ei ght ed APTT after RB0O06 (0. 75 ng/ kgPCT/US2007/012625
adm nistration at days 1,3 and 5 across different
treatnments of antidote. Figure 22 shows the percent
effect on APTT of the adm nistration of RBO0O6 in the
10 respective groups. An approxi mtely 270 @6increase
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the drugsiglikelyr ditribating piaide inyfhe FEatral edy icampaftment fRat % £t o rotatca

tissues. S*I‘ﬂi@'cfiétﬁﬁﬁﬁdny p&%ﬁsadﬁﬂi%nﬁlhiuﬁﬁoﬁ A LR Bf tKPREG1F68iene as an
shows the hean in groups adm nistered RB0O06

aﬂhcoa@l)‘“‘i@ﬁ\?ﬁ#@@)‘fﬂﬂﬁﬂfﬂﬂBW%t various ratios .conpared to
RB0O06. RB0O06 was adm ni stered at tinme 0 and RBOO7 15

Evaluatidn &MeﬁEEﬁ%ﬁﬁhiiﬂ%aﬁ&ﬁk Rithiseslé GAD one hour. As can
e seen I n the graph, RBOO7 reversed the

i -coagul ant . dose ti dot.e ap,
$Hiven oD Fanoute o BB i el BT gy discase aking
aspirin argveerdepidedréie Patialts Rbﬁﬂﬁﬁdcahise@monabf three groaps (RBOCG alone,

| at | b| -
w006 fffofibt BE RAODF st aioho) By s PP Gl R0 RGOy
Basplyd etthrdoniristitd mchﬂmawmhm@mféla:basﬁmumle range (JQR)

C ver i e wel . i.n .
5.8, /AP FEA i o A ST 8 corony
artery by;mss gmfnn@ﬂﬂmsnezbmpm 1@ ilRBAOG: siRgle Gdravgnous (IV) bolus of the
r at t i t t _
o, oA 58 8 b R FERR 1o s, L2l g 2
29.8), 30.6125: (IQRFABODA0.0, 4.3 set (IR 40-8e61.1pan@Ri5BP6sec (IQR 46 3-58.6),

p<0. 00030%48%&% %70'% 6%96%%09% r gvtg? sag tweqeof%’ eag?vc the

upper lindit asmeﬁnapmtm aoetian 60%omint (IQR3142) (Hizoe7 1), ovith seebound

the f t ,
s 1 L5 R RSP BB b 0% s, er
were noaﬁ@rorwm‘img omtghaenom adverse ofents. t her 1:1 or 2:1,

1.13 fec RY onpl et er

BT Sl P S BIETENIE SIS in to

aptamermmadmardgfswcunwmf togplagstp c £irenp lt“@vadhseewa@mgiste@w 15 mg

| “Iow
oo I S IO SR 3, T 535 Gy 2
intermediate th@dywmmmd BBmE) RBAOGatitineh@ gnd AR sngHRBAD7 antidote at 3

hours 1rg§|€n bulus. I%?‘Bg%geﬁr%\eﬂtopﬁ@&%%g&%ﬂ sarh & S0 RBOOG at

a conpari son of the dose per
time O and Y0(irer Rﬁe@'ﬂynmte at éstp@:n:sv@ el belss. rfaxeup %ﬁ@% idgse” was
adminis Sd 3 Bod aE‘P%:hé BSnash iy REbo7 antfidte Wﬁ&hﬂ i &k B bolus.

sire namc resp onse In the host Is a
At bothrfingl mMRB@ptimmong@épgwm ingR TTwss sepmevhjglwas completely

reverse&h@.mdgmmﬁg&r{b 607 R %k SR Bmdr ohiBiraGORPYr | Ses a
an antidote to the aptaner where the dose of
antl dote |s based on the known dose of aptaner in
Ldesingof RELD Svstelhg the antidote: aptamer ratio is
based on a deS| red reduction in aptamer activity.
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 RBO06) 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
aptarner RB006 (0.75 mg/kg) on days 1, 3, and 5, followed by varying single doses of RB007
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3. The use of claim2 wherein the aptaner is to be

adm ni stered at a dose of 4 ng/ BM or greater. 15 4.
The use of claim1l, wherein said desired
WO HHHMWodynami ¢ response is a | evel of PCT/US2007/012625

anti coagul ati on of about 75% maxi mal and wherein the
aptaner is to be admnistered at a dose of about

bet ween 3.0-4.0ng/13M . 205. The use of claiml1,
wherei n said desired phannacodynam c response is a

.. level of antic | atjon of .50%.maxi
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"The antidote:drug ratio tested on Day S was between (.1:1 and 1:1, and was based on the
aPTT results from Days 1 and 3.
? Antidote dose was between 0.075 mg/kg and 0.75 mg/kg.

The dose of RB006 (0.75 mg/kg) was selected based on the body weight-adjusted
response to RB006. On average, this weight-adjusted dose of RBO06 elevated the subjects’
APTT 2-fold. The RB0O6 aptamer, antidote and their respective placebos was each given as
an injection over a period of one (1) minute. Figure 21 shows the time-weighted APTT after
RB006 (0.75 mg/kg) administration at days 1, 3 and 5 across different freatments of antidote.

Figure 22 shows the percent effect on APTT of the administration of RB006 in the
respective groups. An approximately 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 RBO07
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 RB0O07 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. RBOOG6 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 RB006 approximately 40%. At 0.2:1,
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RBO0O7 reversed the effect of RB0OG6 approximately 50%. At 0.3:1, RB007 reversed the
effect of RBOG6 approximately 75%. At 0.5:1, RB0O07 reversed the effect of RB0O06

approximately 85%. And at higher ratios, of either 1:1 or 2:1, RB007 effectively completely
reversed the effect of RB0OO06.
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CLAIMS

Use of a dose of an aptamer in the manufacture of a medicament to achieve a desired
pharmacodynamic response in a host, wherein said medicament is to be administered to said host
after the body mass index- (BMI) of said host has been measured, said desired pharmacodynamic
response has been identified, and a comparison of the dose per BMI to pharmacodynamic
response has beén made; wherein the aptamer comprises SEQ ID NO:1, and wherein said desired

pharmacodynamic response in the host is a maximal level of anti-coagulation.

The use of claim 1 wherein said medicament further comprises a dose of an antidote to the
aptamer where the dose of antidote is based on the known dose of aptamer in said medicament,
and the antidote:aptamer ratio is based on a desired reduction in aptamer activity.

The use of claim 2 wherein the aptamer is to be adrinistered at a dose of 4 mg/BMI or greater.

The use of claim 1, wherein said desired pharmacodynamic response is a level of anticoagulation

of about 75% maximal and wherein the aptamer is to be administered at a dose of about between

3.0-4.0mg/BML

The use of claim 1, wherein said desired pharmacodynamic response is a level of anticoagulation

of about 50% maximal and wherein the aptamer is to be administered at a dose of about between

2.0-3.0 mg/BMIL
The use of claim 1 wherein the dose of anticoagulant is between O.i and’ IC mg/BMIL. -

The use of claim 1 wherein the dose of anticoagulant is about 5 mg/BML
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