WD 2009/ 042962PCT/ US2008/ 078014 ANTI DOTES FOR FACTOR XA | NHI BI TORS
AND METHODS OF USI NG THE SAME CROSS REFERENCE TO RELATED APPLI CATI ONS
5Thi s apply i ains the benefit under 35 U S. C ]%9[("%)2 S.
Pr ovi si ona‘ré%\%dg iﬁl%:ggiti on Serial No. 60/976,343 filed on Sept e%@feﬂ?éd&'g,
2007 and U.S. Provisional Application Serial No. 61/090,574 filed on
August 20, 2008, both of which are incorporated by reference in their
entirety. RNFBHOTESMIRFAGT IR NETRESSATDRS AN METHOHLOFUIIRG TAE
use of factor Xa (aa) derivatives havgRgqfeduced or lacking intrinsic
procoagul ant activity but are al so capabl e of binding and/or
neutralizing fXa inhibitors thereby acting as antidotes to

anti coagul ants targeting fXa. BACKGROUND OF THE | NVENTI ON

Anti coagul ants serveCR FERRENEEROIBRELATED ARPLIGATHANG or
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medi cal surgeries. o} e major [Tmtations of anticoagul an

t her apy, Howewvienal ApplicdieniSenddingli0P8k7a8kdon duedstvalD 2008 eoth of which are
treatnments, and lipmtations. an.th bility to rapidly reverse the

ant i coagullg%({rp(g(a:tte?\%fe%ﬁeﬁcec%glewo@%e\%/lyérdosi ng or if an urgent surgical
procedure is 20required. Thus, specific and effective antidotes to
all forms of anticoagul ant therBBLIOF INGENYIQNSi rabl e. For safety
considerations, it is also advantageous to have an

ant i codgul ant - ant i ddihe ppaént inventidnechies éb tpmenef fadton¥av((Xia} dovagedsdating
rugs. .Current|ly avai.l abl e .anti coagul ant - ant,i.dpt e irs
for Jover - drtieedapirdrt B mirar el AP R ARIER e ot
vitam n Knebtr@lifng azstibipdra seebgackites ardaant ahdwbgiladdidtdetng rXaf | a)
have al so been used as non-specific antidotes in patients under |ow

nol ecul ar wei ght heparin e u 1 jor trauma or
severe henorr %age. ?Lauri E%‘%ﬁaﬂk@gg{wf’a({){:?é]gg‘ﬁ{@%w 607A- 608A.)

Al so reported are protamn ragnents. . Patent No, 6,624, 141 nd
Sl ehntheti o peptiliedep GelsparERenbh T BobCBises THLHHEGPT PR of
ol ecujsar wakgiRl (HemdsdiNinaatibdowas  tsadehdyns il Blodiidletk Nack AdSfdPakantle,

No. 6,060, 300) as ) . . . - .
those'patients having clotting disorders, confined to periods of immobilily or undergoing

medical surgeries. One of the major limitations of anticoagulant therapy, however, is the
bleeding risk associated with the treatments, and limitations on the ability to rapidly reverse
the anticoagulant activity in case of overdosing or if an urgent surgical procedure is

20  required. Thus, specific and effective antidotes to all forms of anticoagulant therapy arc
highly desirable. For salety considerations, il is also advantageous to have an

anticoagulant-antidote pair in the development of new anticoagulant drugs.

Currently available anticoagulant-antidote pairs for over-anticoagulation are
heparin - protamine and warfarin - vitamin K. Fresh frozen plasma and recombinant factor
25  Vla (rfVIIa) have also been used as non-specific antidotes in patients under low molecular
weight heparin treatment, suffering from major trauma or severe hemorrhage. (Lauritzen,
B. et al, Blood, 2005, 607A-608A.) Also reported are protamine fragments (US Patent No.
6,624,141) and small synthetic peptides (US Patent No. 6,200,955) as heparin or low
molecular weight heparin antidotes; and thrombin muteins (US Patent No. 6,060,300) as



WD 2009/ 042962PCT/ US2008/ 078014 anti dotes for thronbin inhibitor.
Prot hronbin i ntermedi ates and derivatives have been reported as

ant i dot es W@ dwiapdén and synthetic thronbin inhibitorspcYpsRatenrbis
Nos. 5,817,309 and 6,086,871). One pronising formof anticoagul ant
therapy targets factor Xa (fXa), and in 5 fact, several direct Da
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over - ant i @s@gaB&BTON or requi rerrent for surgery in patients treated
with these fica inhibitors, an agent may be required to substantially

neutralize the adm pshRkedng %@nﬁomttuo%mﬁ ey U0 b1 m@(ﬂe&mﬁ e
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other than its concentration. In all of the rfVIla concentrations
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native fXa is a potent enzyne and has a potential risk of causing
(described below). Recombinant fVIIa showed a dose responsive antidote activity from 50

nM to 100 nM, but the effect leveled off between 100 nM to 200 nM, indicating that its
2



15activity of a fXa inhibitor in the event of an overdose of the fXa
inhibitor or in the event that normal hcnostasis needs to be restored
t o preventwghomi@ReP! eedi ng. Any and all pieglhiGalshss
patents, patent applications nentioned herein are hereby i ncorporated
by reference in their entirety. SUMVARY OF THE | NVENTI ON 20It has now
been di scovered that admnistration of nodified derivatives of fXa

proteins dnEdeie et isdgmisgik hvdfastens other i ite sensantaies. inplpeithagVilka. The
modi fied dghbdahiidRsestdd bet@xdtht@l d9wde a'&%e 1% §'et1§h1‘ﬂt§9 of 12,1 'uﬁ to about
assenbling into the pr of hr ombi nase conpl ex, | nst ead bi nd 'and/ or
subst ant i al5l% lrrkeimtlotaM aze@nedngration ¢ {208 gyl aFtis obsemahome chastént miithi fVbla’s.
The deriv f ant | e Lfie 0. rheduc r e
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that the derivatives the i nventi may.. | ud dify he .
active si t&nergpo ﬂ'ﬁr?é‘?th n ‘?Cé’%t\ﬁnnggf"ﬁ’e‘g%ﬁﬁ’éﬂ @ 52867%?’“?121}}"%@’%&?
or variouspoaeby.satsyns thereof. It is further contenplated that

nodi fication of the a domai n reduces or renoves the anticoagul ant

effect of the tXa d% rivative .on_nor nal hermstam; 30because .an_acti ve
site modified full FEAFORUTREVE EXaGiBNet begimanisiered Areilyde apugct in apny

2009/ 042962 REHMFRPRABNAGRO A 11a, which has very ]otw Ibr%ccfagﬁltaﬁearctlﬁgn"iﬁﬁ@ilﬁ&ﬁ:g of
that nodifying the EGE domain {either del etlngaor substituting the

EGFl, BGF2Its cofactos tispuEriar, aatiye F acp@tmtmzmﬁ apdh Sfamtqﬂn@wairﬁ causing
deri vatl % t domai n
modi £ cat 155 L Bl FrelBetT Pha bkt PUER b0 dER 'S

donmai n rmchmfwccaghlamhcr@mhasmiesaémm@cmnt, t he derivative maint al ns the
structural characteristics necessary for binding the anticoagul ant

(or I Xa inhibitor) rgetl t he Lvat i ve ei t her
directly or indirect Sg%}ere he m%r 1?r8¥ffddat"fzfg°tf’ﬁﬁ? tﬁatg)@gtwse

subst ant i ainklysiree tltrombmsz'seaim than amtefeaﬁmﬁtsubstdmaam)nmnﬁhﬁmg e awticbagulat

met hod of preventi redugi 10hl eedi a ¢t undergoin
ant i co]a?gulaﬁﬁ‘flt%%é‘r HIWPIFH '%&‘Fég?néro %OYEHCEH%BPF@FS% 6‘{1?31’%05?%5 the'eventthat
admi ni st erjoRgaltRmbofesi$ HRIIE & bcaBstebll &S frb Vi@t anispbicfing factor Xa
protein derivative that binds to the factor Xa inhi b| tor but does not

assenbl e into the prothronbi nase conplex. In one enbodi ment, the
derivative has one émy@pd al peblicaiionsqpatesy, Aye rpplisatiprsanerdiopgrgherein are

reduced orpeRfyRHRERAMD w@}ngef@@l{cbyﬂ&l&mﬁugﬁ,dl fied or a renoved 15G a
domai n; and a rmdlfled dctive site. The derivative of the invention

selectively binds and inhibits an exogenously adm nistered factor Xa
i nhi bi tor thereby substanti 8VMMARX P%ITHEH ERETIENY i coagul ant
activity of a IXa inhibitor. This nethod contenplates both in vitro
and i ?%i vo met hods It g pow Geenedisfosras that %ﬁwlﬁtr@m%ﬁmf‘e tclﬁevmeze%efr

Xa prot ei m%teﬁp&eheémbﬁ aﬁ%lésrwﬁﬂﬁdo%hlﬁﬁ@ta FRUA %s@rﬂ{éﬁmﬁﬁ

detailed description. 20lt 1s to be understoo t the derlvatlves
cont enpl atc‘@dvabyves i {aj puoteims do notapogipete with fXa in assembling into the prothrombinase

complex, but instead bind and/or substantially neutralize the anticoagulants, such as fXa
inhibitors. The derivatives useful as antidotes are modified to reduce or remove intrinsic
25  procoagulant and anticoagulant activities, while retaining the ability to bind to the
inhibitors. It is contemplated that the derivatives of the invention may include modifying
the aclive site, or changing or removing the entire Gla domain from [Xa, or various
combinations thereof. It is further contemplated that modification of the Gla domain
reduces or removes the anticoagulant effect of the £Xa derivative on normal hemostasis

30 because an active site modified full length fXa is known to be an anticoagulant.



not plasma derived factor Vlila, reconbinant factor Vila, fresh frozen
pl asma, prothronbin conpl ex concentrates, or whol e bl ood.

One aspecty®bobLoddr €esent invention is the use of the bastuQsootiaysos
derivatives and conpositions containing the sane to treat patients
who have received or are recei VI ng over- 25anticoagul ation therapy

with a factor Xa inhibjtor or s who. had previously hee )
adnini stered a fact bis AT AP edéhf& maglifyig iy %Sﬁé%alaf(elﬂ?éﬁgﬁ%{@%

such as rgguivs@diiklymerest EGFQ ror%%rm%d%ﬁl@%oynad)%f%%}@%%@&es at he
nodi fied fXa proteins are distinguished fromnaturally occurring | Xa

in that tHdeyvaiagusofiddercbdmsthodeeiobisdniention. rﬁie&Cpﬁ dupay olodHicatia ey by

and wil |l tion in henostasis,
while stil ?ﬂ%%@gﬁgéﬁ O¥Mﬂ(§) (ﬁms%e% ksnt%';lg@ ﬁ/ neutralizing fXa
inhibitors. WO 2009/ 042962PCT/ U82008/ 078014 I n anot her aspect, the
modi fi éd factor Xa lwweemboiiment thedisiinitiseenseniams thy Stmctmgbﬁlarampiatbhe
of ext end| n a LGl l I

fact or Xa séa\%& o?b%ﬁ[ﬁ% einttwlﬂr%lﬁ:ﬁé @) ff% {n%tﬂutgﬁ) tﬂgetn%f%{ B&?ﬂe (%rwzlth)ee
conj ugat edhindifigheicherdiratly ot mdaxtiBnh thé MmhiHi@s nie inkibited ik f;lﬁastaﬁﬁdllsxo

provi ded are phammteutical conpositions that contain the factor Xa
derivati v@e‘EtF?i’tzemds (and/ or substantially neutralizes) the factor
Xa inhibitor but does not assenble into the prothronbi nase conpl ex.
The pharmaceuti cal maifpQasiekt, m;@wnhempﬂdvmecmmaﬂioa©5p@vcntmg or reducing
phar matceuﬁ?lE cally accept aglﬂ e carrier. | n _anot g_er aspect,
this ifAveRlooRs i dHOREEIRIcrgoineBHpaeulaAgher Pyt AfdRT C5 mpigHor,
10antic Oag%?fi&mé’&ﬁmﬁ@ﬂ:nﬁg {058 Sl PLE OVt hEOLE of # ?acfo(’i‘%% ot%ﬁ%
derivative) use when Substantial neutralization of

i nhi bi t or 'dgrivative dvhbiodsatthaietoy Xe ynhikyton buldisgs not assemble mto the One

enbodi nmen 0 t de
conpr i o1 i Trer Bk DB 1u ke BhEGELEH 4R (BN FE P ALKRER T2 e
havi ng at fblesghg ﬁ@%rhesrrrﬂﬂthgyreﬂm:e&ﬁ@d ﬁ}ob@gu]}lﬁt acARiOf; laenodﬂa‘ﬁldnb:dlarmnbwds

directed t n i.sol ated r|5| t he, .am no
fe o S quette Bt SR e R dRvonte, TR RSP GE RO R R Eut b3t
honol ogy ta8d Hitk Bh Mgcddus! yYﬁnlﬁB@fohe‘ﬁctm{ﬂhm&mthbﬁbﬁkﬂb@i@ﬂﬁm to an

i sol at ed pol ypeptide conprijsing the_am no acid sequence of SE

15 or a pdFyistuedes we?%gglaata Xy oF BH%A IH@RBP%&Sbl&rBetggtyqn@nw%sl@th in

Al'so proviged,dis, @sz%’EHEBEeVEﬁ&ﬁ'ad@lﬂHﬁh‘P%ioHl[&Qﬂ&@@Pfh‘c%&ﬁ)@a;ﬁ@fcfﬂ er
and a 20pol ypeptide just described. Also provid is a pol ynucl eoti de

encodi ng fcontermplytsilypydlpt indentionete fdesbhidyghiout the detalled descriptiou t her
provi ded herein is a peptide conjugate conprising a carrier

coval egtly or non-cqy, o%’é%&erktb&&‘ﬁﬂt tﬁqﬁi@m&ﬂbéﬁ%% ﬁltéd"l%’tll]?%%mu%ege

The carrier can be a l1posone, a mce phar maceut |
accept abl eopplhsmrederived fagtop Ndlnmcenbinam ficjor 25 tregt fadvice ptaama,l reothrofikiis

Ji E\s/tenti on cio%pfaelx%gnc%lhtrrﬁgst, gIdW &e%ﬂ)og_nti body that binds a pol ypeptide

One aspect of the present invention is the use of the factor Xa derivatives and
compositions containing the same to treat patients who have received or are receiving over-
25 anticoagulation therapy with a factor Xa inhibitor or paticnts who had previously been
administered a factor Xa inhibitor and is then in need of hemostasis, such as required by
elective or emergency surgery. In onc aspect, the modified fXa proteins arc distinguished
from naturally occurring £Xa in that they have reduced or removed intrinsic procoagulant
activity and will not interfere with physiological fXa function in hemostasis, while still

30  capable of binding and substantially neutralizing {Xa inhibitors.



descri bed. The antibody is a polyclonal antibody, a nonocl onal

anti body, a chineric antibody or a humani zed anti body. Al so provided
is a biol SRbh¥opctive fragment of the WO PCT/U 2008,078014
2009/ 04293%0\/]]82008/ 078014 anti body. The anti body may be get ectably
| abel ed. The antibody (or antibody fragnment) is also provided as part
of a conposition further conprising a carrier. I n one

embodi ment t here i shpeticHeednthamodiisdyagserpta retcagrp-edmavsiged withgn

the antib A I I S
to the 5 SRt B e o e B e e e
the anti bddl;watlsrerm)eaednotﬂ'dwsmt, tHeadtidetais doejugatpdivith laomadty aneitboidis, a
nonocl onal ]antl bﬁﬂ‘é a chineric antibody or a humani zed anti body.

I n anot hef %Wﬁ&a Mht is provi ded a nethod for preparing a

pol ypeptide of the invention conprising expressing a pol ynucl eoti de
encodi 5g t he pol ypepisogeodidedard Phgiokaenyict icmnpassneunkﬂm;/cnnitaﬁn hedbctaetd .

o et el Ot G R b fEstepby heRt RS e BrE® knififen Ryt dopnpor

heavy chaiasefnBRQuichdNRothkShbinSsc@¥RIHRNS e Fnhralamﬁkﬁw@pwu&ﬁdﬁmmwch
as E. coil. In another enbodi ment, the polypeptide is 1Isolated

In yet an GPHEFISES PG aintAsticplly ?ﬁcﬁﬂifﬂﬂéﬂmﬁﬁr i sol at ed prokaryotic or
eukaryotic 15host cell conprising a pol ynucl eotide encodi ng

pol ypeptide of the kRt Npect! MisAPRnBOR PNV IRES kit tHEpIESE 2 £6 hhibiod Br
a conposition further conprising a carrier. In still yet

anot helf ermpdefiagelagt usgat a adebltbaorrmﬂﬁ@a (esfagipreadrrivagyd foriseiwérhng
bl eedi ng i3, $4PILGhANGEL805 E‘}@a%ﬂfb‘i&?é‘&ﬁk%@ %&%ﬁ%ﬂ IS\MG @eda factor

Xa inhibitor conprising admnistering tot ctive
amount of a conposition conprising a 20pol ypepti de of the i nvention
and a carrier. FurtRaecpbodimgeidhfite iavensioh ddlicbted & arisploef polybendidag

and i nhi bi éhl?g&ggth% RO u%g%}%gloﬁggg%b%f i or%rpo ﬁ %Iht%l%lg at IEQS‘L

subj ect un |coa risin mnisteéring
t he subj ECSD%’:lhiDnﬁﬂ{)@CthS\EQ mmnnz oAnah@mﬁﬁmemhenors dirasted tabeemosoléue@ltwo

BRI EF DESCRI .PTI ON OF THE DRAW NGS.2 ure 1 s tical t he
Homa rioet LR GPEPERI SR AL (1 Amq A SR, S50 éﬁﬁ\@éﬁ%ﬁrmhﬁ%dﬁs
reported ingving¥i 1‘é§5t80%3d0moﬁlg?(%@ 80, ID198613. 2bst aﬁ&ﬁ&eﬁﬁ)@&meﬁE@ dh@ctyﬁo

is the amno acid sequence human | X coded by the nucleotid
sequence &R i¥platetPabe seqqnmrmg%aleeog%muwmiﬁm 15) Nﬁomori&h t he

prior art ., Eak GxaaRhe EE&%SW%E{?& NG NRG! k sequence i s
reported |pr?)@e tus elt g Bi o<:°hemO g?98%“,2{1225 5098-5102 30 and can be

found in GenBank, "NM 000504 at WD 2009/ 042962PCT/ US2008/ 078014
Also provided is a pharmaceutical composition comprising a carrier and a

20  polypeptide just described.
Also provided is a polynucleotide encoding for a polypeptide just described.

Further provided herein is a peptide conjugate comprising a carrier
covalently or non-covalently linked to a polypeptide just described. The carrier can be a
liposome, a micelle, a pharmaceutically acceptable polymer, or a pharmaceutically

25  acceplable carrier,

This invention is also directed to an antibody that binds a polypeptide just
described. The antibody is a polyclonal antibody, a monoclonal antibody, a chimeric

antibody or a humanized antibody. Also provided is a biologically active fragment of the



<http://ws, vw. ncbi . nl mni h. govi entrez/vi ewer. fcgi ?27db=nuccor e& d=89142
731>. The am no acid nunbering in this sequence is based on a
sequence. viysmanBesprecursor (SEQ ID NO. 1) contai ns appr8Rsfsthiader
sequence (amno acids Ito 40 of SEQID NO 1) followed by sequences
corresponding to the a light chain (LC) (amno acids 41 to 179 of SEQ
ID5 NO 1), the RKRtriplet (amno acids 180 to 182 of SEQ ID NO _1)
which is raffRd H@rwﬂwﬁ@%&@ﬁ%ﬁw labilpd ndeprtibpdyygr WHEd fragmend s
aci ds 183 ,i4 #&8aedfas PRPot P bon GORALAh PGt \EcRGd] vation peptide
(AP) (am r?o aci ds 1a§§ tg 2%%%%5 SII%Q | D No.ﬂ%1 %ﬁ%l thre catal ytic
domain (am no acids_235 to 488 of SEQID NO 1). Figure 2 (SEQ ID NO
3) shows the anino He¢w csdgderabthgre inptoyided Ay mlibodppeprids coplerhe

ani no_aci d.RUANEE iHGnkiBhdy frbhE fdlaSoRRe St WRtHIanT KngeRUaDCe
tarting oo R R b e e e S s
i n pl asnma aagbalyt Wibe phlypeptido isgbep@ypaptikeagamst whigh shel dntibedybioradsed Thbke

light chain. ) . . : _ ;
O TR A R ARA oD AR s,
ri ch domaimmgamedamtdedys 1-45 of SEQ ID NO 3), including a short

aromatic stack (AS) 15 (am no acids 40-45 of SEQ ID NO 3), followed
by two epidennal growth factor.(EGF)-1ike, domgai (EGF1l: am no id
25 ga. EGF2. am no. QLR EnRbyhEr ey R e Torpreaning § Jo B Rafige oF
(HO) rd1as( IRHinagtide caﬁbgﬁngaé)g)ré‘sgiﬁg a?agn%ci&zidﬁgha%@?hﬁpolﬁfegti%@w aﬁn
peptide (AP:. am no acids 143-194 o EQ I D NO ol | owe y the
cat al yi¥i ¢ PAJFRRIOHC ChAY3EoLE haY calbsinpag egipodiment, thelest call 1s aigpkaiygtiaealk i ¢

triad equiaxaahg%@cﬁaq B ERRLAARSLR5 ol Ay 291 ARAPLAYREBn B RSy RYaiaT ©

| ocated at Hi 6, Asp282, and Ser379 in DC sequence and are

under | i nedSEQAPHYO 2l ehsexpB8sed 282 pepkarysttgcatk sSH@s KDeaio, Inginother
Figure 3 %Fh]ﬂq)\é@in%%p Jl@%@lj&/ -%ﬁglage(anai n structure of mature human
own i n ’Ieélls%tr e i

factor X s e amno acid nunbering in this figure

i s based on mature DC sequence. The cl eavage sites for chynotrypsin
di gestion to renoveln yrt a@thergdorbailimenbis ponvidedrainngpldtedpyaiaryoticarienkeragicd
1-44 0f5 S% slclx-'a)lilélom %%inagd DCuc %Eiidé/g‘r'{cio i | LR e heinvaegii v %iogen

pept i d8 arS™fi ghPi 8?1 e%l.p%noetrypl C iégg!typc}jn of resul t8 M'h a

G adomai nleag®dimtat, ltiacidsnglltihd aleopositibm urthel chnipeiinguear(eBEQ | D NO.

4) . Figure 4 shows the effect of varying concentrations

f rfVilain th f oti fact. th t | ant
activity of a fxa i HRTELCoMBLE FROHES SRtiden dn it spraarireer
t hrombi n geneimtbl@dingeX pEES &R dndSgdid @fticvuidntDeRps enaa fuibit$a [RBWr

assay (as described in Exanple 2)). The data show that a_ conbinatjon
of rfVlI a cqp@rising adipingsigemg o the subjeet gn affegdive gyount of a composition comprising a

2009/ %29%85I¢t5a%%9%/ VBN A A LIPIBd e IPYrRG Yk 61348 a hidghoaRE &&&%tggyggg

activity of "a fXa inhibitor, betrixaban, in concentrations up
nM binding andj ighibiting an hxpgenquishtadavtigigicd facker X inhibitersn @lsabigdmai n

intact re - - .nhi kit I i Il _
cont ai ni ngtAgEr o ARl by BpRElb L KRR gty o BHEAEE
anhydr o- D@amocahoste doagposieg jugli dekaibpd.ocoagul ant activity (open
triangle) conpared with active fXa. FXa chronpbgenic activity was

Square) This s more t REBEIICRBIIRR O IEIRINING (P8 %Gara

fﬂgwf t aa;[ nﬁing%/?{)?- LI%*(%:reﬁlgéh&%ﬁ}s#l{c—%mﬁgﬂﬁgt% Ilgg"ilaiﬁ %Itplfc%rg%F hl}/n%n fragtgla}(r@EQ
ID NO. 1) shown in Table 1 as reported in Leytus et al, Biochem., 1986, 25, 5098-5102.
SEQ ID NO. 1 is the amino acid sequence of human X coded by the nucleotide sequence of
human fX (SEQ ID NO. 2) as shown in Table 2 known in the prior art. For example, the
translated amino acid sequence is reported in Leytus et al, Biochem., 1986, 25, 5098-5102

30 and can be found in GenBank, “NM_000504" at
6



10Figure 6 shows that the anhydro-fXa with intact Ga domain in
Figure 5 is a potent inhibitor in plasm thronbin generation
(expresseqyggmbghﬁg% ve fluorescence units (RFU)) assay Jd@af96sfidoped
in Exanple 2). It alnost conpletely inhibited thronmbin generation at
about 115 nM The data show that anhydro-fXa w thout nodification of
the G a-domain is not suitable for use as a fXa inhibitor antidote.

15Fi gur e 7<hindingvw hebi abrpirgoyionter viewer fegiddhineromdidyd g2 611>a dite warino
f X t

R R e A
in this fiNuorle conthios tiprgrd-leager Gehanged aminoGDdid 5 )io wa s SEQADMN@.dntfdllowed

del d af bhe f

S o ol dEbas s eotpep Ot & B B Bohhel WP ES i d o SR D

di ggstsd fN(fD ﬁ&hﬁRﬂ(ﬂ%?@le;@mhﬁo R&Eigfsag)lr}b m@gt;]ﬁ}ﬁ(g@gm%gi)tgguﬁﬁ gb{dtvsﬂ ]
I Tl ONsS or cC no | | |

ﬁgnact i Vi t%‘z‘“f‘ﬁé’ﬁ %Céﬁioﬁg‘?‘}%ﬂ? g’&%‘é’dY&WPP gy @é ds [%ro 4%%P§€$§ DY@ I?

t hor oughl yof@s&kd tﬁ@ﬁlcﬂvﬁtuﬁ%(ﬁémli@(jﬁ’) (amino acids 183 10M3AWreES) BNONS] LS the
bi nding affinity of des-Qa anhydro-fXa to a factor Xa i nhibitor

betri xabar?ﬂﬁbmdéiﬁmﬂlnliemiﬂwcmé FoeA S8 of THEQ HatN.- dhow t hat des-d a
anhydro-aa, 25 prepared by chynotryptic digestion of anhydro-fXa to
renove the G a- donmp{gu@@@@@mgld @?Wt{he(z{n%ﬁb duese eﬁlc%)ofnia%ur@mnﬁaﬁo
bi nd betrixaban with™simlar affini as native

nM deg-d factg_rrﬂﬁya{h@amma acﬂdmmbggngm’pt is figure is based on maﬁn’gﬂ{r @qgerg:h @t,agmg
rever sal t| con ClL]V. i oncentr at ,gns of
et 11 xaban By UG GRP S OC iy B, Aol X Rl IRpBRRE R A1 o
(des-d a 3ﬂolamfhylﬂﬂmdB§£a)d19utﬁtﬁs Hohd.oTid ifshg el d1G)das a3Bayino heiEXanipb acids
At the concentration of 680 W) 2009/ 042962PCT/ US2008/ 078014 nl\ﬁ
des-d a arﬁ%yarroaglbk%? HEQHP §Q &) peiduercad somaipa HeivA RpxygHgmes wid (Gla)-

restorati QihQfonfaifafld a\éicfsﬂ 45': S o g][i—ﬂos @P‘fﬁ:ld{ﬁi’gec{ Skt a?dcmattﬂ%lack (AS)

anticoagul ant activity of n betr i xaban vary Wg]l

concentsr at(poms agids S @vﬁSE@d@eNQd@s foajoafcféhhwm @pldlcxaa)ll growthl factot (@ F)-like
5prol ongatj on.a usin in.a I r as
descri bed 4 nlaﬁ%?iéé?é@ aélj”fw %18 ei S ow Tha amd }ﬁ?%laf?éﬁeﬁ I\fd) 35”3%4
conpar abl enchwoy :thlaai (Hef) hao B a)hmp Iaatledueicopmm a[ﬂ2a1$frﬁo m:mhcabmmh pBfiRlenM

of the antj dote. was. u 0 nM of, the i nhi bitor .
oot 1 1 aban ARG b3t S 0Ll F LN S GllopAY bRl GG amrapig eifs
of enoxapapkm4dQrELQIbHATO: 3)L 128 chlhtid i <56 3alBM: of HEN® 180k gote

(des-d a anhydro fXa) in clotting prolongation assays using aPTT

reagemt! i rPhyMOBYRAEY ihesn éalrediawmd ai@k%?ﬁ@s%@&%@@ 5?@7%%%@@%% and are
nor mal i zat,j, ﬂﬂm&bﬁ gI?os ARt BE n I3§%§{3I]§%II§% ) Exanple 3. The data

show that additio nMo e te S|g|f|cantly

neutralized the activity of a | ow nol ecul ar wei ght heparin
enoxaparin. Figure 3 shows schematically the domain structure of mature human factor X

shown in Figure 2. The amino acid numbering in this figure is based on mature £X
sequence. The cleavage sites for chymotrypsin digestion to remove the Gla-domain

25  containing fragment {amino acid 1-44 of SEQ ID NO. 3) and fX activation to remove the
activation peptide are highlighted. Chymotrypic digestion of fXa results in a Gla-
domainless fXa lacking the 1-44 amino acid residues (SEQ ID NO. 4).

Figure 4 shows the effect of varying concentrations of rfVIIa in the presence
of tissue factor on the anticoagulant activity of a {Xa inhibitor betrixaban (described below)
30  in a thrombin generation (expressed as relative fluorescence units (RFU) assay (as described

in Example 2)). The data show that a combination of rfV1la and tissue factor was unable to
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15Fi gure 12 shows the effect of the antidote, des-G a anhydro-fXa, on
the activity of thronmbin (5 nM and its inhibition by 50 nM of

ar gat r obanygagspeekd i ¢ thronbin inhibitor, in a chronogeRhRseRMs AS
expected, the antidote of DCa inhibitor does not detectably affect
either thronmbin activity or its inhibition by the specific inhibitor
argatroban at_concentrations up to 538 nM_This is nore thoroughly
descri bed PRPEGPTUEabepthe aﬁicﬁwniﬂc@’%\% R ingitilgn e abageln

ant i coagul gRtendsldnd up Yo 80 440 nM betrixaban by varying concentrations
of the antidote, des-Ad a anhydro-DCa, in an aPTT assay using a
standard coagul ation tiner. The assay protocol is described in

Exanpl e 3. The dat aFigiewsshomathat pehysr-Refowish 6§ Glaxdpmaihinkic gyerses fXa
subst anti

S e R L s R S Y
with 460 rlkclegtwhilkablgniro-fXa alone has negli%glkgjlp@cmﬁgmmmthéomapnamglcb he

DNA construct for .expressio f.the fXa tri.pl e nut | D, 12)
T o0 ceict et AR e il o Bt il e THeRUieed B v ort
dhfr(-) ceblsice ERdnlySniviBit® (Sehegiee). Uhisignioad ﬂhaﬂ’(b}dglﬂ?ﬁ@dcﬁb@l inHkhmple 2.
defici ent d| a ﬁ | us nmet hgtrexate I) I e cl ones r&
screened f dﬁﬁaé I@E@pl}ydgk%ae@g}a&ﬁv%w asu strate yet retains the fXa
2009/ 04296}&?@]‘&%@&&@014 ELI SA. The fXa triple nmutant was
produced in serum free nediumand purified by conbination of ion
exchange and affinity colums. The nunbering.in the map was based on
pol ynul®l eot i de sequéiRt¥ eriovdithag theamarire: ﬁﬁE@ltPEﬁtP@qa derapin dncBigpIce 1s an
al ani ne my.aht BRivAbr fHRasAGIhMEbH I §f9 &ﬁ%@&%%@«[%ﬂh&&q Vakent
to the rrunwgtlon at S3 QS(SE D NGTa) o mature haman T d#ésecussed
t hr oughout(RFHe) gyl (ﬂ&:@tscrdndam Exmple 2palt @lnmaﬂ @mwetelmmwé tlrvrombm

Fi gure 15 n

nonocl onal an%ﬁ%laaéxg@ﬁ ?e%glglln ?@W%ﬁtag%‘kfgé\?%l@ﬁé fr%ia;kggﬁuy&ﬁ{?%cﬁlm ofthe
respect i vekly-dotdprs nedutiblofor ofe dshaXdiistibifardetidwond whi ch connects t he
| i ght and heavy chains, the r-Antidote heavy chain 10m grates at

Dol ot of 6. 30 ahdt | NevG e tamarie o ForlSifle ety eLiEds Fging o0

| ower nol agedll gﬁﬁte\ﬁ&h@hbefbr&rmdymﬁtryﬁm digddtibn, dad eﬁérug hiingbaind J0anipated t o
nor mal FXa ure 16 sho be ri.xaban I as | eve

mce (n=7 %ﬁﬁ%ﬁsa}%w%f eshogpndp thigy Qtipg e %‘19351""3? one
(15 ng/ kg)swn@ﬂicaﬁ@)t aéxma@nex(t&ém llﬁgﬂdg di éske@[\/@%h?ﬁﬁotl%sm ﬂ‘oawmuﬁes and 1o

ug, asma derrved antidote (pd-Antidote)

t
ot epar Lgnai@@mwaﬁg)bﬁm&mp & 20 mislean U tec Knees disobind ST Gtnges. This
T DUt &5 DGR 8 %5 ol R B8l 30O bl BRSO 5

m.) were taken at ral adm nrstration
of betri xd:laaause et o doltiood thalNfan Haencmmwldalrunagndlgesmtond obs iphasiBorbeghdy s
wer e anal ydz (ﬁe |xaga§1 | evel (MeantSEM in nouse plasma was
plotted as e?acr’}bﬁ ERPSE "t i me 20for mice afterl 5 ng/ kg (open square)
and 15 ng/ kg foll owed by antidote injection (open circle). The PK-PD
correlation of anti H(guﬁe % sieatselh @ndiupaﬁmt}loﬁddar&hiammm to(a&'fadftum){a

after antidate inje on), wa Ta
0 et | on bR e P EDE PO bt BTN G 8- tichy Shdia
3et ri X%bgmréiﬁﬁg%y@ﬂyﬂnwwgﬁsﬁ&%ﬁaﬁhy&@fxa LcSreiRi € tHe R E-ab@in eontaining
escr e n a
Sert fliagment (E're%dues 1-44), is able to bind betrixaban with similar affinity as native fXa (fXa:

Ki=0.12 nM, des-Gla anhydro-fXa: Kd=0.32 nM).

Figure 9 shows reversal of the anticoagulant activity of varying
concentrations of betrixaban by addition of a concentrate of 680 nM of the antidote (des-Gla

30 anhydro-fXa) in a thrombin generation assay of Example 2. At the concentration of 680

8



25Fi gure 17 shows the results of a nouse experinment with purified
r-Antidote (n=4-10 per group). Betrixaban |evel in nouse plasma
(Figure 1% ) | e blood INR (Figure 17B) were co ,
oral adm n‘ims)tzgiaat%i*%of betri xaban al one (15 ng/ kg) or%@%%&?ﬂu
(15mg/ kg) followed by intravenous injection (300 jig) of r-antidote.
Mean val ues for each treated group were indicated. As sunmmarized in
Tabl e 14, mVllg&la sphgdionXectisabledp prasace subplantadly somplsisl rederation o560,
correction, pfiex vivo whole blood INR justifying effective
neutralization of fXa inhibitors by the antidote via multiple
injections or WD 2009/ 042962PCT/ US2008/ 078014 ot her regi nmes. These
resul ts denonstr at e Figueet 14 $howh Xevevsal oidh sntiobaguhinsadtintent 2dmMab e
potenti al . i s universal antidotes to reverse t . .
Bt coaqu SPGB Tpt Pl Ronr P s I R P lipeor
ot her medimalbngnen geagd Big aPATScigentinRE 6wl slug idbyhad@s dedchbel infExample
Exanpl e 8.,.5Figyre 18 shows .r-Antidote reversal of. the inhibitor

of oot of BroRais i At IembeAme WA OB Rrtiriat oGy el eSigasma
The resul twheAl80@FDEAM & thyy aritidtiel s vs€l RAreAidliz8 95@ nlFlramy & alidlibitor

i ndi cati ngbggpt h f Xa derivatives have conparabl e functional antidote
activity. iX4RA%: - Ant i dot e substantial | y corrected (>75% the
inhibitory effect of 1.25 U nL enoxaparin. The assay protocol is

presented in Exanpl @i%mlelll&l%w%eefﬁe%t SRVl coMidnd QLiRik @Y Efcx@parff T he
inhibitory effect of 1ow nol ecular weight heparin (L as tested in

human 1 adfd 121 of 25 AYmis bry63 Bt aptidets (d8-Gladningrafa)di gletiivged in
Exanple 1 ; ' t . |.dot f

the ant i comgarsienaary sl T AL P e b SR EE LSOl Bpnacs
di scussed after ivamapiaiol 2 Thd &saygpowcdllis dépovibed ih &Exahpligrimdie doth shdve that

pol ynuci cot,jde s enge .and t.ransl at.ed pol tide sequence of )
a1 ot dion SESBEIN G RG0SR EtmB R et MR 2GR pd rotecuta
exper i mentwabithegari gk atiy, i nj ection (1 injection) or two injections
(2 injections) of the r-antidote (n=5 per group, 312 ug/ 200 ul
r-Antidote). Betrixaban |evel in as (Fi gure, 22A) re conpar.ed
after bral 20adnmini i | Rl f@ﬁ#@&%ﬁ%ﬂ@%@tenﬁﬁ@& SRR G OB e

i ntravenous:ilin} &Ghioaibiofs MeNdnalif iftibilion 6\{»5@ A0t & af 288b 4R AT a8 hioBIbin
details). As shown in Figure 22A, a single IV injection of r-

Ant i dot e iRMPEYsEE dhearpeseaisassayeveIcxpastad) tie aatidsc efdria inthkitpr gogsglod

conpar ed td%te\éﬁmyqff%ctc&lﬂg{ borf iR REAAY o dts inhfd 'Eoﬁ%jtﬁ'@spte&%ci{miéiitotry dOf

the antidote to“effectively capture” betrixaban rn vivo. secon

i nj ecti on wgatichen drbnctotratidng up fef3§ mdr dasedmbetthormadidynddseniadd ibExbresls
t han 22025f91| d conpared to the single injection, indicating limting
anount “of ]betrixaban i n nouse bl ood and possible reversal of its
anti coagul ant effect by the antidote. Figure 22B denpnstrates that
neasur ed | NR decr eafesrall thhes tlat dffecodn hetntdobmldne hetivxiglon0l mdr eases

| mouSe Bl ESTR &) LD LA RSO, AU SRR B WS apTT
assay using a standard coagulation timer. The assay protocol is described in Example 3.

The data shows that the antidote of £Xa inhibitor substantially reverses the inhibition of fXa

25 by 400 nM of betrixaban. The ECsg of the antidote was estimated to be about 656 nM with

400 nM betrixaban.

Figure 14 shows the map of the DNA construct for expression of the fXa
triple mutant (SEQ ID NO. 12) in CHO cells. Plasmid DNA was linearized and transfected
into CHO dhfr(-) cells. Cells were selected using tetrahydrofolate (HT) deficient media

30 plus methotrexate (MTX). Stable clones were screened for high protein expression by

9



WD 2009/ 042962PCT/ US2008/ 078014 DETAI LED DESCRI PTI ON OF THE | NVENTI ON
| .Definitions The practice of the present invention wll
enpl oy, UR}§SH9@IAG W se indicated, conventional technlpg%qﬁz(ggm-;shﬁsue
cul ture, inmunol ogy, nolecul ar bi ol ogy, 5m crobiol ogy, cell biology
and reconbi nant DNA, which are within the skill of the art See,

e.g., Sanbrook and Russell eds. (2001) Ml ecular C.onin

Labor at or FELRAuANS D% WPy tpghyasprius &t ingsrum figryasdian aacg pur&‘tfg by(2007)
Current Prg e

Enzy ol ooy (ReadaH oo by Sag e ind FHR D SHng TRAA S MELEP Sab s bysebor
1: A Pr actongalynsgeetoiastnquehdRenpPpdsghummanf DEQ IDNQ érigir eyarirlese jplanmne

Lane cas. iy At RS SR I NPT Rl RERE R R pSHaSE

Cul tur @ ofiDANDBRLL ethteiunAn VERiikalissed thBagheut Tecdppiicuten abd moedjaiticabuyly,
Gait ed. (ﬁl%g?1 f Adigonucl eotide Synthesis; U S. Patent No. 4,683, 195;
Hames and HFGY ®fs eds. (1984) Nucl eic Aci d Hybri di zati on; Anderson
(1999) Nucleic Acid Hybridization; Hames and Hi ggi ns eds. (1984)

Tr anscEi ption and gk"l@n?el ﬁtsih)eﬂsawmmmiolzﬁtbuﬁg@f h%tl@?ﬁduﬁ?‘im%ﬁchﬂdaRL
Press (1986)); . Perba 1984) A Practica i de to Myl ecul ar onin
M Il er andtedics rerggnizingdspeavyiial fkgh@% A\peteERACE Ve URRhisHIGHign of the

CelI's ( Colgh,fRcivagd Halch %nﬂe%ia%eaﬁgﬁ ¥nd héyaif Eﬁa(ﬁ?ssthg (il-Ar{tlanQ?h)eav%ﬁﬁm

Transfer and Expression in Mamal1 an yer and
( 1987) 10| mmigtthahtxpattedmotegdsr Wﬁgh:teﬂllmﬂ%m@ mbofédwwdesm 6@/ Q%@a@ﬁﬁc

Press, '—0'}‘5%% thl_%’l 39{9915% ta ?rgad ey\fﬂo lalzglel lﬂ gi(t gf_
1F SORELR Ot Bl foeBlet e

Experi mental use ora
Manual , 3rM1teIdtct11ghml(a(ﬁodod1pSmhtmgoﬂaia:ﬁ Bﬁa Labor atory Pr ess (2002)).
All nurreri cal designations, e.g., pH, tenperature, tine,

concentration, and | ec S
appr oxi mat i ons whi cﬁ‘logﬁfeefgv&?“% etﬁxé‘-ﬂa}j P pa%m??e\re?m n%ceqﬁl 740 {glmo‘?) agtfr It
is to be mﬂﬂaﬂmtmdnombtﬂmwgahamﬁibn@d1\5@y§k@x@1becrudabzm (smg/&g) folatvediby

25nuneri cal designations_are preceded the term "abou It also is
to be Ynddr&vEaRrs inpgtiog (3 5 h@%%lﬂé&ysmdcwmwéﬁfgg@ lote)paeparade

reagents da%@&ﬁllngm%jliﬂﬁﬁ}ﬁé 0l ga -8 nfTBSE Wkis %ﬁ%l@é&’s ﬁﬂﬁxtés%%r £4HL Yahenins:

of such are kno used In
speci f i catpioo, sad dcckablred salrrtpécss{DﬁguﬁL)awere tﬂknm atal'3, 2"0aﬁnd éﬁdirs follewing oral

I ncl ude pla'dr ?‘Ilnslra%fog BF Qe(irlxaf_lla g/%g)reﬁ]ﬂgoa %)%lxgl; ﬁ%ﬂﬁ t1 'o?e Cp%s%}s %\feés were

ot herw se. exa arnaceuti ca

carrier” |a|nallymﬂe§3c>av@bm hbmlt(Mcafimaﬁmmm piaaha‘ yasa;ﬂctmmalalfenctmn of time

carri ezros, Ijoxn r%&clé% erq 5 mgﬁgu{oggn stq?xgrte)ez?r]:d 15 mgﬁo?o% owe 9%5%5/[6[{%_]26%83{ 0173§n014
circle). The PK-PD correlation of antidote treated group at 1.5 hr time point (5 min after
antidote injection) was summarized in Table 13, Single injection of the antidote resulted in
>50% reduction of functional betrixaban based on INR measurcments. This is more

thoroughly described in Exampie 8.

25 Figure 17 shows the results of a mouse experiment with purified r-Antidote
(n=4-10 per group). Betrixaban level in mouse plasma (Figure 17A) and whole blood INR
(Figure 17B) were compared after oral administration of betrixaban alone (15 mg/kg) or
betrixaban (15mg/kg) followed by intravenous injection {300 ug) of r-antidote. Mean
values for each treated group were indicated. As summarized in Table 14, singie IV

30  injection of the r-antidote resulted in >50% correction of ex vivo whole blood INR,

justifying effective neutralization of fXa inhibitors by the antidote via multiple injections or

10



As used herein, the term"conprising” is intended to nean that the
conpositions and nethods include the recited elenents, but do not

excl ude otghgensfegnsi sting essentially of' when used tA4ebiddR75014
conposi tions and net hods, shall nean excl udi ng ot her elenents o? any
essential significance to the conbination for the intended 5use.

Thus, a conposition consisting essentially of the elements as defined
her ei n woudtieer egtimes, cThgseresulis clemensitatrthadhe 5Xaf vagianis pbthissoyeatipwhavend

purificati t I

i bl e e e R R S S
of ' shall in@mmﬂtmubct@ngm'rc&hdr headichl @oegeiceselhis iohowttheoughly described

i ngr edi ent.s bstantial nethod steps for adm nistering the
conpositldﬂgEa %ﬁrs i nvention. to Enbodi nents defined by each of
these transition terns are within the scope of this invention.

A "subjsect” of di agiFggirs]®shotvs edintiote reversal ofethé indibitarynefenedf, enoxaparin in

{reat ment. 4 HEVHUBIEIRGE SBRERTIPARE Ry noie SO0R eSO ElD A o pdf ot
such as dq@smurd PNKdichSing S ITXAYerialBDéd e l:w@a'sm@hmcﬁ&ﬁr ﬁntﬁﬂierﬁ%ﬁty 50
15and pets. “The tern1"prote|n" and tf%@@ﬁe ptide" are used

i nt er chang®ABiARtgpig Spl?ﬁt'ctnﬁélhf capresigd 6315 sidpe mhibgopyeslieet fd 29 WoHpound of
two or norg,s HH'E &b&lﬁsgl%gen% 13%&%11@1@6}'1095 or

peptldonlnetl e su Its ma y peptide bonds. In
anot her enbodi nent, the subunit may be |inked by other bonds, ?.,
ester, 1%t her, et C. Rlam)i%sh@wcér Atidplepevedtal eftbe Inbipni aifeat of] 1@&@10 qor

ani no acidg |C rraq% LORh S iRl %‘};m%ﬂm cﬂ)%ﬂ%{ﬂsﬁ(? %S"ggﬁlres 9% ancks.‘)

am no aC|ds rise a pro
used herenmeﬂhem&ﬂnnﬁ&amphdla0|d" refers to ei ther natural and/or
unnatural or synthetic amno acids, including glycine and both the D

and L opti cal 'SO”E%S aiq)%%w%%erﬁ&aéo? &y rE'aqufﬁ ﬁdoagu Tl dCreecio! €

letter and three |ett® BViat 1 ons o e na y occurrlng
25am no aaivdsoxabam, | Tied 1@dldmihomugl@lymmnnssd@ufﬁxampﬁeem.or nor e am no
acids is commonly called an oligopeptide if the peptide chainis

hort. If th t h | tid | |1 ed
ol ypelti de. or o pr ST RS S5O GBS B8 6 DR drpariod
3-Letter Awilypepid ﬁq&én—cl'cydif r-Antidote.

Figure 22 shows the results of a niouse experiment with a single IV injection

(1 injection) or two injections (2 injections) of the r-antidote (n=5 per group, 312 ug/200 ul
r-Antidote). Betrixaban level in plasma (Figure 22A) were compared after oral

20 administration of betrixaban (15 mg/kg) followed by intravenous injection of vehicle or r-
Antidote (see Example 8 for details). As shown in Figure 22A, a single IV injection of r-
Antidote increased betrixaban level in plasma by more than 8 fold compared to vehicle
control (control_1), indicating the ability of the antidote to effectively capture betrixaban in
vivo. A second injection of the antidote further increased betrixaban level by less than 2

25  fold compared to the single injection, indicating limiting amount of betrixaban in mouse
blood and possible reversal of its anticoagulant effect by the antidote. Figure 22B
demonstrates that measured INR decreases as the ratio of antidote/betrixaban increases in

mouse plasma following single and double injections of the antidote.
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L-tyrosine G @y L-glycine F Phe L-phenyl al anine M Met L-nethionine A
Ala L-alaninc S Ser L-serine | Ile L-isolcucine L Leu
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DETAILED DESCRIPTION OF THE INVENTION
I. Definitions

The practice of the present invention will employ, unless otherwise
indicated, conventional techniques of tissue culture, immunology, molecular biology,
microbiology, cell biology and recombinant DNA, which are within the skill of the art. See,
e.g., Sambrook and Russell eds. (2001) Molecular Cloning: A Laboratory Manual, 3™
edition; the series Ausubel et al. eds. (2007) Current Protocols in Molecular Biology; the
series Methods in Enzymology (Academic Press, Inc., N.Y.}; MacPherson et al. (1991) PCR
1: A Practical Approach (IRL Press at Oxford University Press); MacPherson et al. (1995)
PCR 2: A Practical Approach; Harlow and Lane eds. (1999) Antibodies, A Laboratory
Manual; Freshney (2005) Culture of Animal Cells: A Manual of Basic Technique, 5t
edition; Gait ed. (1984) Oligonucleotide Synthesis; U.S. Patent No. 4,683,195; Hames and
Higgins eds. (1984) Nucleic Acid Hybridization; Anderson (1999) Nucleic Acid
Hybridization; Hames and Higgins eds. (1984) Transcription and Translation; Immobilized
Cells and Enzymes (IRL Press (1986)); Perbal (1984} A Practical Guide to Molecular
Cloning; Miller and Calos eds. (1987) Gene Transfer Vectors for Mammalian Cells (Cold
Spring Harbor Laboratory); Makrides ed. (2003) Gene Transfer and Expression in
Mammalian Cells; Mayer and Walker eds. (1987) Immunochemical Methods in Cell and
Molecular Biology (Academic Press, London); Herzenberg et al. eds (1996} Weir's
Handbook of Experimental ITmmunology; Manipulating the Mouse Embryo: A Laboratory
Manual, 3% edition (Cold Spring Harbor Laboratory Press (2002)).

All numerical designations, e.g., pH, temperature, time, concentration, and
molecular weight, including ranges, are approximations which are varied { + ) or (- ) by
increments ol 0.1. Tt is to be understood, although not always explicilly stated that all
numerical designations are preceded by the term “about”. It also is to be understood,
although not always explicitly stated, that the reagents described herein are merely

exemplary and that equivalents of such are known in the art.

As used 1n the specification and claims, the simgular form “a”, “an” and “the”
include plural references unless the context clearly dictates otherwise. For example, the
term “a pharmaceutically acceptable carrier” includes a plurality of pharmaceutically

acceptable carriers, including mixtures thereof.

12
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As used herein, the term “comprising” is intended to mean that the
compositions and methods include the recited elements, but do not exclude others.
*“Consisting essentially of” when used to define compositions and methods, shall mean
excluding other elements of any essential significance to the combination for the intended
use. Thus, a composition consisting essentially of the elements as defined herein would not
exclude trace contaminants from the isolation and purification method and pharmaceutically
acceplable carriers, such as phosphate buflered saline, preservatives, and the like.
“Conststing of” shall mean excluding more than trace elements of other ingredients and
substantial method steps for administering the compositions of this invention.

Embodiments defined by each of these transition terms are within the scope of this

invention,

A *subject” of diagnosis or treatment is a ccll or a mammal, including a
human. Non-human animals subject to diagnosis or (reatment include, for example, murine,
such as rats, mice, canine, such as dogs, leporids, such as rabbits, livestock, sport animals,

and pets.

The term “protein” and “polypeptide™ arc used interchangeably and in their
broadest sense to refer to a compound of two or more subunit amino acids, amino acid
analogs or peptidomimetics. The subunits may be linked by peptide bonds. In another
embodiment, the subunit may be linked by other bonds, e.g., ester, ether, etc. A protein or
peptide must contain at least two amino acids and no limitation is placed on the maximum
number of amino acids which may comprise a protein’s or peptide's sequence. As used
herein the term “amino acid” refers to either natural and/or unnatural or synthetic amino
acids, including glycine and both the D and L optical isomers, amino acid analogs and
peptidomimetics. Single letter and three letter abbreviations of the naturally occurring
amino acids are listed below. A peptide of three or more amino acids is commonly called
an oligopeptide if the peptide chain is short. If the peptide chain is long, the peptide is

commonly called a polypeplide or a protein.
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L-glutamc acid WTrp L-tryptohan R Arg L-arginine D Asp L-aspartic

acid N Asn L-asparagi ne C Cys L-cysteine

"Factor Xa" or

"tXa" or \&enbhnpbe N' refers to a serine protease in pherRbAOFHS014

coagul ati on pat hway,
Factor Xa is activated by either factor
factor Villa,
with its cofactor,

(DC) .

Xase.

16

fXa forms a nenbrane-Hound
Va and is the active conpanént in Glye prplighmms nase
cat al yzes the conversi on dfF pr ot hreirbi n
enzyne that catal yzes the
ultimately | eads to bl ood
activity of fXa is

which is produced fromthe inactive factor

I Xa with its cofactor,
s intrinsic 5Xase  or factor Vlla
J-heter: pABIBXARMOWN| as extrinsic
pFyt hr ohbityrasiee conpl ex with factor
conpl ex that

| D-phhitydativiine | Thrombin is the
aanver sj it of | Lbkdimoegia® tp fibrin, which
chot TorgmiTont 1 e tNe piol ogica

known

In a conpl ex
f lxbeider

ti ssue

S Ser L-serine

1 1le L-isoleucine

L Leu L-leucine

T Thr L-threonine

v Val L-valine

P Pro L-proline

K Lys L-lysine

H His L-histidine

Q Gln L-glutamine

E Glu L-glutamic acid
W Trp L-tryptohan

R Arg L-arginine

D Asp L-aspartic acid
N Asn L-asparagine
C Cys L-cysteine

“Factor Xa” or “fXa” or “fXa protein” refers to a serine protease in the
blood coagulation pathway, which is produced from the inactive factor X (fX). Factor Xa is
activated by either factor IXa with its cofactor, factor VIiIa, in a complex known as intrinsic
Xase, or factor VIIa with its cofactor, tissue factor, in a complex known as extrinsic Xase.
fXa forms a membrane-bound prothrombinase complex with factor Va and is the active
component in the prothrombinase complex that catalyzes the conversion of prothrombin to
thrombin. Thrombin is the enzyme that catalyzes the conversion of fibrinogen to fibrin,
which ultimately leads to blood clot formation. Thus, the biological activity of fXa is

sometimes referred to as “procoagulant activity” herein.

The nucleotide scquence coding human factor X (“fX’") can be found in
GenBank, “NM_000504" at
<http://www.ncbi.nlm.nth.gov/entrez/viewer.fegi?db=nuccore&id=89142731>, and is listed
in Figure 1b and SEQ 1D No. 2. The corresponding amino acid sequence and domain
structure of £X are described in Leytus et al, Biochemistry, 1986, 25:5098-5102. The
domain structure of mature fX is also described in Venkateswarlu, D. et al, Biophysical

Journal, 2002, 82:1190-1206. Upon catalytic cleavage of the first 52 residues (amino acids
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10sonetimes referred to as "procoagul ant activity" herein.
The nucl eoti de sequence codi ng human factor X ("DC') can be found in

GenBank, )
PCT/US2008/078014
<htt p: /'] Waww. n@% ﬁzm ni h. govi ent rezhi ewer | egi ?db=nuccore [qu' 89142731>

, and is listed in Figure | b and SEQ ID No. 2. The correspondi ng
am no aci d sequence and domain 15structure of fX are described in

Leyt us et 4P to Bioeivdii I3 MY 3} ofgbs hewmy siyms.- i 1ip activied 1@l GRaiSE SR NEt & e
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the first ##ne agd cuesey (@viduos bdb df SEQ@M%MH@G@B@H&W@QM@H@G&4
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heavy %ha'r@&&lﬁg@}iap N0 gaﬂtalﬁé"@sﬁdﬂr([%tanﬂ& A0 RO hohRh &H@@sequence
(residues 1-45 of he light chain is called the Ella

domai n bed#gilues 40- %%%%EQ\@ ND. @Sghw(&ﬁ@p@@@‘%’q FLeAtELY regepves the 1-44
Y. car boxy Shud AN LAk GintankINESLE A0 IDINOB OTRARNAL fIRcResaali( S

am no aci d residue aronmati ¢ stack séquence reS|

| D NO. 6) do@mwmﬁ@(yyb@ams di e Sticomnsldieaot dhaml ;Theénw@éammém.a #highly
resi dues resu tin domai nl ess f X 4 e.s

br ot eace. AT REe gy T iERT BERee B yD R, iAo SRl o
chain. The heavy chain of DCa is highly honol ogous to other scrinc
prot eagles such as t Theddhain strugrpsiofi matmdfxaot Xuatyelt found @i VenfatedGiflueD.

donai n str re. of t ound.in Ven es u. D,

et al | Bi by Slplionbgy @ytE T 8- Pabahiclr P iR e S pOPinal
by ref er engfrdty) THeSanBAd hcﬁ@huinb&h@ u@fﬂ@@g@@ls@h@éﬁﬁﬁ%@slnﬂﬁghféi hrie thipguae
is the sane as in The tripeptide of Argl40-Lysl4l-Argl4

(£ he R AR A0 s S 42 RRT 1ol 2t e e Rt D heomegii et n
to the actdyatdon a@f?wpatu'oggeﬁtﬁe @@ﬁot%ﬁWﬁ‘b&@%Wfohﬂ%aﬁ 915%5' ﬁl@ﬁfﬁpebﬁ&‘e@

the tripeptide is 15 omnant in circ tion
| ndi vi Bualpretominang lmmuehomiopd\pbweslndwmlel q'itmammesmmo bam8d§ his- 45

in Figure 2cl£1<§ gmmq ch%s E?QS m'%ugguCrtEF ?ggdg Ilﬁ Nd’r% h{)mﬁfy 10T { 'tf trcgtsll iIes

are circled represent y-carb xyg

resi due. reeudues are cwclchﬁidl “Yerepeser$ Glawlylcaibbypduthia’ acfd@f‘tﬁi’cﬁlet o the fXa
naturally present in pl asma or being isolated in its ori gi naI

unnodi fied form whi ch sses | cal
20act i vating prothr ONBV ZP%?"(‘SI {‘ty@?ﬁ% T @StP(S]i‘%é{aer‘H” YIHF%BH“(PF]S’P“‘

The term i pobideminat M&@Iohgm@lc ﬁb&’ﬁédlﬂ@d RethYRERE hiRSssbsSAt Bloftkidal éb@ikuty of
ti ssue sanples as well as reconbi nant produced f Xa. "Active

r ef er s2% o FRAIRGPrHEForhE tbﬁref%@p@a1otlae¥qrmﬁw ¢ffblegdglataThe fprm mciudes
pr ot hr onbi :

Petai ne. pr oeab ok BBl e Boe Ry ol R lee PO Gl tng s Py B
or "deri vairoduesd Bfa. ai‘Afcam ﬁfa”Xafcpsrtotha hivingthe beldagical a«mpr of aitivatitghat
have been nodifi.ed at bi,nd,~.ei t her.

ndi T oot | ORI A0 RO iR B me b A e EES i reSis procppsuant
pr ot hr onbiaedsiey. conpl ex.

25 “fXa Derivatives” or “modified fXa” or “derivatives of a factor Xa protein”
refers to fXa proteins that have been modified such that they bind, either directly or
indirectly, to a factor Xa inhibitor and do not assemble into the prothrombinase complex.
Structurally, the derivatives are modified to provide either no procoagulant aclivity or
reduced procoagulant activity. “Procoagulant activity” is referred to herein as an agent’s

30 ability to cause blood coagulation or clot formation. Reduced procoagulant activity means

that the procoagulant activity has been reduced by at least about 50%, or more than about
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Structurally, the derivatives are nodified to provide either no

pr ocoagul ant activity or reduced procoagul ant activity. "Procoagul ant

activity" w@20eb8642€d to herein as an agent's 30abil it ¥ct@smHoseRois

bl ood coagul ation or clot formation. Reduced procoagul ant activity

means that the procoagul ant activity has been reduced by at | east

about 50% or nore than about WD 20091042962PCI 1US2008/ 078014 90%
nor e t%gﬁ’ eyBere tomotbay Seonissredated e mp g a DEY. cxeaplceseaprbigant

reconbi napk gh¥s S3dehiRGIGNh ﬁxlol:é(agﬁf%ﬁt DBVRY RGALHARY 11{"€;1Erb\é!;sta¥s 8fch as

measured by in vitro assays, such as fXa activity aSsays.

deri vati véXa biivély esseyrer nodified active sites or nodified GI a domai ns

or 5both. Additional nodifications are also contenplated. It is

cont enpl at _ed t hat S%emgﬁ\je‘sﬁ o RS Mﬁg?aéﬁ?gﬁﬁés%r RRGiRA dIP Wfhs or

the foll ow ng ways et ono one or nore o e amno aclid from

t he sequehatd, Asidb@naltmndlmtloms anelsoromemplaed Hes aolaplasd Gatesiciwi t h

one or .acid resid nd/ or. A.90 of one

or o e amnbca bl T R 8y e OF BB raREg L R B oo

term "act ¥ the i@ acidfrérn Shet s@qﬂidnee Rabstitudion @N o hide emmrﬁoidbesi&uemeuhe

a chem cal reacti on occurs. gl fi ed active sjite"” is an active .
site that ORRST Bt AMRP @Edr e E"rsa?q Tt“&‘n ‘PHQf PP RRYF B INg;acid

Wi th incregseshi®yordeceasedneheningsl reactivity or specificity.
Exanpl es of active sites include, but are not limted to, the

catal yti c domain of _human factor X conprising the 235-488 _am no acid
resi duBs (Figure 1)Thefgun {aedve st rsiersdo ﬂ@d’éﬂf&f AT SFIZYAGPRANTEREY YheRa

conpri si ng}flénhﬁ%ﬁl'?aihéégccﬁfg ROl LR AR is (i 2B Bte PhaB RS bRk modified

Exanpl es o active site include, but are not limted to, the
cat al yti c sdeswilly wfproidathe ietetecite xathcmwscctmrnt@@%i dugicahicaetvalyiod

resi dues i I t o]
acid subst% ﬁf&b’ Ex%‘%ﬁ |08%els tegﬁﬁg“%é’(ﬁu?grf%l%t rg%hgj thkys%@ﬁf?a ys?ﬂ,
or Arg424 huﬂ@ﬁ\ﬁxc&tréﬂ@dlpaismgehe 2&5e4&8ammca:tmd/m1doés (Ft@rd Hyanitthomtatwye
have nodif.i ed. GI r _have t

tl
Exanpllds GPTBELT ef% CQUPHSIRE ¢ 1@&59 4ﬁ P‘&‘Hloé"E%u RSI é<ﬁ§9ﬁ%2§n%%>

this i nVe%hﬂBtc@Bﬂn@ﬂc@mb @ﬂt@ﬁa@lumu@&@)ﬂ@nm the 8talPic domain of
d a-deficient tXa .()Q? QIDNO 7 with nodi fi cati ons described here 3)
78

DCa with fepe fastor mgtisipg a9 Atayinp acidiresitue s HQIRSES- 18 1%1
and fXa Wit s qRisf 1095%?9%11'%@%1%%&&%&!0%% d‘sﬁfb\ﬁ”)xr%ﬂ)é?éwmoﬂg@ﬂﬁ LﬁiSl

fV/fValnteractlon or fVIIalnteractlon
10, or 11Lps4ld, atAlgd2bt one amino acid substitution at position
Arg306, Glu310, Arg347, Lys351, Lys414 or Arg424), as described in

detai lpherein. Further., gy gmeeﬁlggF:%\\yNalﬂigesf SFIPRLABH G HaGORbARRY Bl d

by thi's invention are provi ded
"d a- donmidnhess of Meve theomtited@l-dehmainf erbverdefFeanlples of R dehizitidbe egtahiztas

modt 1 cat TBIES T Heaaned o FEp v Goa 0007 G208 ey TS 568145 o)
Gla-deficient fXa (SEQ ID NO. 7 with medifications described herein), {Xa with
modifications at the catalytic site (SEQ ID NOS. 10 or 11), and fXa with modifications at

25  the sites known to be important for fV/fVa interaction or fVIII/fVIIla interaction (SEQ ID
NOS. 4, 5,7, 10, or 11 with at least one amino acid substitution at position Arg306, Glu310,
Arg347, Lys351, Lys414 or Arg424), as described in detai] herein. Further examples of the

fXa derivatives contemplated by this invention are provided below.

“Gla-domainless IXa” or “des-Gla £Xa” refers to {Xa that does not have a

30  Gla-domain and encompasses fXa derivatives bearing other modification(s) in addition to
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the renoval of the d a-domain. Exanples of da-domainless fXa in this
invention include, but are not Iimted to, fXa derivative |acking the

1-39 am nqwg%ﬁm&ﬁ,%i dues of SEQ ID NO 3; fXa derivati v&ﬁ&gmf‘z&ggagpe

6-39 ami no acid residues of SEQ ID NO 3, corresponding to a

mut ant expressed in CHO cells described in nore details below (SEQ I D
NO. 12, Table 512); f.Xa derivative lacking the 1-44 am no acid

resi dues dfe SEQVRIDING Cl-dogwin E5pupids pigCleclonuinlas 4X4 ghigfinweption include,

chynot rypt i o0 4

ot 1vat | vt eRblANophed WA gt | 2 Malndhaci1eBULR oA

3 as descr3;ligd denwaﬁadhakm@ﬁmrtﬁ rangiho adid wesiaks MBE@IDNQ. 3, corresponding to a
1993, 232: 94,7- 966  ( SE her

anhydr o X TR PR P g cte ool {8 PRI B TSBBIR G geee
NO. 11,5 Taial ef}(hh)mvatlve iackmg the 1-44 ﬁlmﬁl@rﬁelda“ﬁm@iﬂs GESE@ IDINE. 3;1©§rre§§b@ndu?§:1to
conprises at %’éﬁ? am no acid residues 40 tqQ 448 of

SEQ
an equi val d@FnG 1 et dbsr chAnipric digstgnpbRrmat e 36818 ]ﬁof ‘3@ 1%”6%'5} ,agcégxa
at | east amigaiRGidifiand dues145 dIabifintaERL Brdky ANGL A%ldindeh

(SEQ I D NO. 5) SEQG ID NO. 3 or equivalents thereof 15l n some
enbodi rrentPadmeahhe@et@l,a[oml Mgfnﬁ“ﬂs 89%231:84506a M IRANQSK é¥hdtues 40

to 139 andex%r?xﬁleg Peftii a8l oBERhdh M (BT RN ) WAPERK AR S350R

enbodi nent npri's am ho’aci reS| ues
to 13910andSEQIDX044I8 Table SEQ | D NO. 3 or equival ents thereof In
anot her enbodi nent, the des-d a fXa conprises at Ieast am no acid
resi dues 46 to 139 §nd 19 n{}él i val ent.

E u
thereof. 20"d a-defic Oenetenlﬂi?%" rng glresdS %l%% ?Mn%pﬁls?s %?G% tcfmﬂﬁ%%g of
free side rediduiod 4910 ¢48 SISBO IIYNOQUP DT Btﬂcqlﬁ*&lcﬁt areetRfainkonkick®odiment, the
d a- domai n fXa, da-deficient fX al so her
modi fi catFJc?ﬁZ}S' o BXESQATRES S Hagng ARt iR %‘%‘a@%@@ﬁ@ﬁ@- 4) or 46 10 488
undercarb sEhabedoand réecandry s at Jaeats thédag@ar boxyl ated fXa" or
"decar boxgl ated fXa5b refers to fXa&glérl vatives that do not have the

y- car boxy groups of _the y-car boxyql utam c acid residues of 25the d a
domai n!> such as t Xa IhEFNYRRAMEH. the esciila s paimprisps adlppbapodeidipedues

aci d repl agad 15y .5l fJsa6 908 oﬁS‘E@@D% dSor cQhivEIERs VIR bhe Bhbddisetl A8

chai n y-carboxyl renoved or masked by neans such as am nati on,
esterifi calehéna %g eomyFises 4t degsiraviina acif yesilupy €59dd? pndl B 0,448 of SEQ ID

uncar boxyl ar

"Under car b@ef %g“}f)%gtﬁggfer S ?l oth@:?o rl%/ng‘ﬁilggésg a\;‘? %ééﬂl@%dﬁgat&é%t
nunber of aymmandacbxqmdgemm 138 ahd 89 o al480f ABQADIN@Q.S3 mmqpﬁzaledts\thetrébf.

w | d-type fXa, such as 1Xa having one or nore but not all of its Ga

domai n_y- car boxygl ut, cids,t, %J ?)ETS ne,_or. nor.e %

ani no Acids, or fXa a@%ﬁ"{’% %%2@ E’ifsgﬁ“ %58%%?& bﬁ‘é?/# éff ‘:tth%l&éff

one but nQiarb%Hzl Bbulsti it$ GHLddmah. NLike CAL-BONNhIELTRYEHh- &Hﬁci@ﬁﬁﬁ@@af?mso

means such as am nation and esterification, etc.
bear other modifications. Gla-deficient fXa includes uncarboxylated, undercarboxylated
and decarboxylated fXa. “Uncarboxylated fXa” or “decarboxylated £Xa” refers to £Xa
derivatives that do not have the y-carboxy groups of the y-carboxyglutamic acid residues of

25  the Gla domain, such as [Xa having all of its Gla domain y-carboxyglutamic acid replaced

by different amino acids, or fXa having all of its side chain y-carboxyl removed or masked
by means such as amination, esterification, etc. For recombinantly expressed protein,
uncarboxylated £Xa is, sometimes, also called non-carboxylated fXa. “Undercarboxylated
fXa” refers to fXa derivatives having reduced number of y-carboxy groups in the Gla

30  domain as compared with wild-type fXa, such as fXa having one or more but not all of its

Gla domain y-carboxyglutamic acids replaced by one or more different amino acids, or fXa
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The domain structure of human d a-donmai nl ess factor Xa may be found
i n Padmanabhan et al., J. M. Biol., 1993, 232, 947-966, which is

her eby i ngphRRbALRE, by Sreference in its entirety. The ppgrRekRARS
h

the amino acid is based on topol ogi cal equival ences wt
chynotrypsin, where, for exanple, Ser195 corresponds to Ser379 in
Figure 2 when the human mature DC nunbering is used. Insertions are
i ndi cat ed having af least erssbut apieleits sidshain reaibayylcemenedisy npslod byareany e
nunberi ng 3 : i _chain nunbering to differentiate
fromthe %%%1\/%%8 aaﬁlﬁgggﬁgsé%r&%{.&g%%B is 13-hydroxy aspartate.

10Sl ashes i ndicate proteolytic cleavages observed in crystalline
materi al . The sequefbedahaiGhiaucdoemal mreasGlaxaniagddss fgiar Ka mMays Qmidio

acid resi s_based tur I . is. listed i.n SEQ. |1 D NO.
3 PR BRSOt Mg o2 e Mhish i AR Ry MR b G
chain of fréfa%ebt%] iniisiehﬁre@_onﬂkﬂilnﬂﬁlba'él_%eqﬂth\ﬁarﬁi!hﬁfaeia$£%a§ai@lﬁpblﬁgidﬂrmi n
resent in the heavy chain. In additjon chiner with other_serine
Brot ease é&?lé{ﬁlﬁ%‘ieé"‘% YRORAR I B IEE T P eﬁgﬁg?fﬁsa?l}daﬁgg?fﬁ’/?s He
heavy chaifeure 2 when the human BEnAR EX d@hBerin@lis uftd 2 $ertides Ar¥ afliankdiwiat e
refers to the des-d a anhydro DCa derivative and has the am no acid
resi dues ofticsEand gylegons 419 indicated by 2 successive pumbgringst $00 ase added sohgdit sbaie

anti dote" . . i viat i - - i i
resi ducs opHuRiy Rt 1ok CRtADLRE Bl PRt DR AR,
CHO celol s Sisaeyindiesle protavdytie diavadet sbdealedvn ¢SEAIhOMNGriall ZThe d@bbee bR) .
"Anticoagul ant agents” or ."anticaqgul ants" are agents that inhibi

bl ood ol oUIFEPHETIS XG0 1o HHES CULGu AR aGERE e AcPbRaD B
are not | iymid&dints®0 BPRE.EI c inhibitors of thrombin, factor | Xa,
factor Xa, factor Xla, factor Xlla or factor Vlla, heparin 25and
derivatives, vitamn K antagonists, and anti-tissue factor .
anti bodi es. Exanpl e& & eél_}?@gmfin& "'i‘erﬁaﬂef%%‘g“eélfaytlmhh chaie pifefe but still
hirudin, hiN@lnk hudif ARG RIBXAL doRhid tdsoan RMdatyeRhinUdh Addition chimeras
(Refl udane). Exanples of heparin and derivatives i'nclude

unf r acisi orveitheathdreprane motetsEidptal tio Wompinaean berusolioghtkelsepséifutiony inNAHpeavy
such as erl%igpari n (Lovenox8), dalteparin (Fragm n8), and danaparoid
(Orgaran0); 'and synthetic pentasaccharide, such as 30f ondapari nux

(Arixtra8). Exanples of vitam n K antagonists include warfarin WO
2009/ 042962PCT/ US20081-878dnd’ ¢rCoplapmatderayed aptidriccrefensiodhe des-Gla anhydro

acenocoumaLgl, (Sintro w.Clorindione, di .~ dhphenadi one, et hyl
b1 scounmcatace e BB strTn. B AR LRI NG A omarol - Th one

enbodi ment, the anticoagulant is an inhibitor of factor Xa. In one
enbodi nent, the ant I'cAagddtdhir “resolnbinanteabidwic” fsTofgipi adGaglatiernitve {dekng phyc'

f t h t ' [ dmi ni st t tient,t
oy evert® fmbttran ol swier gt SRING: arpBtrbtaRisTh Al Bulul S Fih apy
conpri ses @dnicallssdegdriblg ir0mercQictadls 6EHRI(RBOIIDINGS 1 2t Wablen2)or e

anti coagul ant agents or other agents at a dosage and schedul e
suitable for treatinp eventing the. undesired bl oo

or pr ; clots or
Uhrombosi s I n the pattPEeEuIeR FREIY d nisieqe s 2re 4850 g bibiigfiood clo

" i nhi bi t orfgmgdtioh aEkAhpl&Rof ABEREuk: EERP RRMS, Hub ade neBImitdthoDipkeifiei t her
directly or indirectl t he coagul ation factor Xa's activi tﬁaof

cat al yzi ngnidbiare pEREmDN. ftentIfeofipionXe.dathr Sl faqtor KIlpior fasteindfa henapn
vivo. Bxangh ﬁ@@&i@@%ﬁ%@g}%@%&yﬁ B FaghiNE i eroPrhBONEs, | iR loP ",

f ondapari nux, rapari nux, ate rapari nux, enoxapa

fragm n, Np&ific inhifiXPeDf ﬂtrbmbménﬂa@tIdmdmabhﬂbzydmr(hhgibnmx@,I@vgatroba’n and
lepirudin (Refludan®). Examples of heparin and derivatives include unfractionated heparin
(UFH), low molecular weight heparin (LMWH), such as cnoxaparin (Lovenox®),
dalteparin (Fragmin®), and danaparoid (Orgaran®}; and synthetic pentasaccharide, such as

30  fondaparinux (Arixtra®). Examples of vitamin K antagonists include warfarin
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15 9065a (as described in, e.g., Herbert, J.M, et al, J Pharnacol
Exp Ther. 1996 276(3):1030- 8), YM 60828 (as described in, e.g.,
Tani uchi , L, Thronmb Haenpbst 1998 79(3):543- 8),

descri bed v?((?]’zong)-baz-@%z Eri ksson, B.1. et. al, Blood 2005; f&i%fﬁ’rgm‘fsﬂﬁ;
Abstract 1865), api xaban, rivaroxaban, PD- 348292 (as described in,
e.g., Pipeline Insight: Antithronbotics - Reaching the Untreated

Pr ophy| axi(Sowazdue®), praw7yumaselapieredeamaral fraxeh®nh c{mPE306,)dicupeBaly

59- 7939 ( cri bed Hi Tur pi : :

acmost . JUETREHE A o fustosig Wi pfoco Gubi pulindlne, dud ARl 1 gpe
EM Curr @pibndihreus sic dticgeuRiias a8 {n@jbilé7 8F 88) Xa.L Mxiié thibodiasngdscr i bed
in, e.g., nel lli .Ghét %ib al, .1. Thronb. Haenost 2007 5(4):746-53),
GSK913893 A e RIS BRI escri bed bel ow) and derivatives t her eof
Low nol ecul ar wei ght heparin ("LMMH') is also considered a factor Xa
i nhi bi sor. 25| n one*“gniwdguiantherdphe rdfas toi th¥mpewtitirbgitn@nhat & sleligistked o
from betri xahan, rivaroxaban LI\{{V\H, and conbinations th regf.

The t er m eI fuBEYENt PRfesired 18oq fats Op s pRTisy Zyyapticoagulant therapy

Rdi met hyl apipadds RenRiAhe dnBReR¥dhbination of two or more anticoagulant agents or other
car bonyl am no) - 5- net hoxyﬁhenyl | - N-(5-chloro(2- pyridyl %) car boxam de"
or phar ma@sents ¥4 dojagecee pehapile switpblesfor theatiag pr prepenting the updesired blood clots
2009/ 0429 4 [ (di nmet hyl am no)i m nonet hyl ] phenyl

car bonyl a%?n&gék@r?rsg?ﬁ%e%a%%%hyf | -N-(5-chloro(2- pyridyl))carboxam de"
refers to the conpound having the following structure: H3CCH3, or a
t aut on®r or phar macébe feoal“fagtos eaphibibirg” eralnhihiteey aldfctorsBEtrefexwban i s

ppnl i cat i Gapists b AR R AR, B BBl 358

t he cont enf satalfyzing calvesia dfipeahnpoibat edhiombei  viyo arelfe ieme®. Examples of
Betrixaban is own.to he a specific.inhihitor of factor Xa,. As used
rorei ne 1 maove R Mk rdidte R rlbban. Ao Bbp SRR A ey ed
10refers ti@apRin@gWne8apafilCtagatin, dEAP-BANARS, AsudfictonPitbRaE@Ribitor, DX-
substantially neutralize or reverse the coagul ation inhibitor

acti vilfy &P ExecsPibrddnt 8- Hyrbebrpds P W/tgwf?a@qfﬁaf@ Thea19% %?%ﬁvd Bpe-h
avail abl e Sf),_)ﬂai\/l'-dﬁﬁﬁ@hfsf%ﬁﬁbgﬁ(ﬁa[@Le%ﬂfxctﬁ,hsew &M 1 B85 HRbmd R 1908 gy(@ys!%tcaﬁn

are tXa defivatives wi th reduced’ phosphol 7 pi d nenbrane bi'ndi ng,

as des- d &).tRd- 0 (@ dedefbiediimrete. fBtdsscanB. 1f Xaal d¥pod 2005vI86( Wi, tAbsired U 8&D,
catal ytic activity, Such ctive.site 15npdi.fied. fXg . .
der vat | v a8 bty o U R a8 R eR W s PR b BBl (oo

t VI'11/ NI | IReacHoxaitipUasrestbd Brvphdetie Madiet,t2007), oraiitaben radakdbanh €0PCedh),

menbr ane hi ndi reduced. catalytic activity. include, but are not
limited tE%An’gég'-g/?;igéﬁﬁ%fﬁ‘ﬁﬁfﬁa&%yjrﬁrﬁ%ﬁ?yE}ﬁLj Hhrgiey M 2085 _
anhydr o- t Xa1 102579e6C DILRETEL (Bs dosaiiRlen, bg,, Hgs: B ClipadiRést Chi@ohor n
chynot rypsi n nunberi r{{%) by mut agenesis (as described in Exanple 6),
8(9):778-783), LY517717 (as described in, e.g., Agnelli, G., et al, J. Thromb. Haemost.
2007 5(4).746-53), GSK913893, betrixaban (as described below) and derivatives thereof.

Low molecular weight heparin (“LMWH?") is also considered a factor Xa inhibitor.

25 In one embodiment, the factor Xa inhibitor is selected from betrixaban,

rivaroxaban, LMWH, and combinations thereof.

The term “betrixaban” refers to the compound *“[2-({4-
[(dimethylamino)iminomethyl]phenyl } carbonylamino)-5-methoxyphenyl}-N-(5-chloro(2-
pyridyl))carboxamide” or pharmaceutically acceptable salts thereof. “[2-({4-
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20 her exanpl es of antidotes of the invention include proteins or
pol ypepti des containing serine protease catalytic domains which
possess sq$6b&bﬁmg:ftructural simlarity to tXa catal yti-g, 298k and
are therefore capag e of binding small nolecule fXa inhibitors.
Exanpl es include, but are not limted to, thrombin which binds to the
fXa inhibitor GSK913893 (Young R, et al., thorny. Med. Chem Lett.
2007, 17( 1Gjmethgampimpginpyomeihy n}ébﬂédimrlﬁmq)-%mﬁbﬁxmhwﬁ N5 chlerd(¥a
i nhi bi t or ot 1)
bt ract FTI0] DORBePHEL SRR, i e EbnrBlnd Ry e IR <1 )
whi ch binds the fXa W 2009/ 042962PCT/ US2008/ 078014 i nhi bitor
C921-78 with subnanonol ar affinity (Kd=50 “(Betz A et al

Bi ochem , 1999, 38(44):14582-14§%I}E;15LN I n one enbodi nent,
the derivative of the invention bin Iﬁither directly or indirectly
to a factor Xa inhibitor. The terns "bilading, " "bi nds,

"recognition," or 5"recogni ze" as used h in,are neant to include
i nteractions between nol ecules that may b tect ed usi ng, for
exanpl e, a hybridization assay. The terns+~aresrgl so neant to include
"bi ndi ng" interactions between nol ecules. Interactions may be, for
exanpl e, piatRitdingod pRirfhac@tiodlBi ddcdpidbiedalt tRebad, protein-smal |
nDIecuIe or snall nol ecul e-nucleic acid in nature. Binding may be

“directs" or "indireg@kirixahdd ik @é‘s{mbéﬂ' indj. S‘Q’a@‘e@iﬂpbé %%3/6@15 eed 6 E@B@%h
10cont act between nol ecules. "Indirect” bindin Q@Betmeen nol ecul es

conpri ses Y-RePaiwnt donlieasionZublirgtien Neci00pRY L1034 filedan Neverpbor /. N6, bp
; .
more in ercgﬁtgi[nﬁat h.‘ﬁf‘e%l&ﬁ-% ﬂg}-ﬂh&@ﬁeﬁ%fe YencE Oﬁetﬁgzl?o'rﬂe?(liz ybv%itlﬁ ge 2

contenpl ate erivat ves the 1rnvention in

subst ant i ab¢toyfinmbibitat ¢idectbioMa.nol ecul ar wei ght heparin and ot her

i ndirect inhibitors of factor Xa. This binding can result in the

formation of a 1%9 TihSte “5191%0{6059!‘&%%%'[?% J‘fac{gph@(i@liﬁ?dr” A
conpl ex refers to |n I'ng of two or nore nolecules hel

togethmr bw%mavakﬁnbb&muﬁomﬂmﬂvahembfD@md@khhmﬂaﬂnmnﬁ&hgwmmﬂhebnﬂmeme
"Neutraliz revers or "caunter he act|V|t af, an iphi bi.to

of 1@ or 164 SRR RLESY AR AP 1'G (RANPIFS 7 CmBEInkRe: St Bye i
i nhi bi t or Wwigf avaiyl€ gagiuhdibrsf BRShpIENOMhe tRdick BNMhR ih@ntoSHeKphr ases
refer to partial inhibition or blocking of the function, as well 20as

to inhibi tqeﬁzjatarﬁs Db EgduaRst R@ﬁhobplddilqﬂﬂmmr biading sndhi asskes-Ba P argplad n
vitro and/Qficift f%hV&d fXa derévatw%s with f&dﬁf‘é’dtcgia[}u@ ARAF R Ss the Iﬂ%i\fe%ﬁg or

Xa inhibitor is neutralize stanttally neaning that its ability to
i nhi bi 15 f asedfieddXa deiivHares,dnd demagvesrwitingilvesd tintgracion widd(d¥d. dsy at

| east abo 09 0 % 359%,. 0 0 99...559
605 655 V8L VU Exaplt of tagfes 8t e tlendii B R aEn e it and
"phosphol |rpd1dea1rmriﬂy@ma:ubnﬁﬁ1cngte buefiemst liitahtoaddsiVie aﬁlisal'rcst)édoii:)} ity to
bind to t ative ch ho| i ra or ofh

ool ul o - rEwBpare Garbire e Bl SR B e T a0t W B s
Thi's bi ndl(smspsmrmsimaﬁﬁséubmﬁibﬂg)a@hsmwgén@r,@msqc@clbéh mashfgRs)i N the
d a donmin of fXa. he term "reduced i nteraction”

refers to fXa derivative's dim |shed bility 30 bind or forma
conpl €¥ with ions ofPWRFFREI ‘E)S‘i Zetidaies ﬁﬁi%}ﬁ\f%ﬁwm uslepraigius ggppolypeptides

conpl exes containing scrinc proteasc catalytic domains which possess sufficient structural similarity to
tXa catalytic domain and are therefore capable of binding small molecule [Xa inhibitors.
Examples include, but are not limited to, thrombin which binds to the fXa inhibitor
GSK913893 (Young R., et al., Bicorg. Med. Chem. Lett. 2007, 17(10): 2527-2930}); plasma
25 kallikrein which binds to the fXa inhibitor apixaban (Luettgen ., et al., Blood, 2006,
108(11) abstract 4130); and trypsin (or its bacterial homolog subtilisin} which binds the fXa

20



WO 2009/ 042962PCT/ US2008/ 078014 with wi |l d DCa. Exanpl es of such
interaction include but are not limted to fka's binding wwth Ca2+

i ons and |l j.pj d nmenbrane, interaction with fV/fV

WIIL/f/VI W‘g%&g@#ga t is preferred that the interacti O%Cg?ﬁséﬂgfs&asom
derivative with the ions or other co-factors is reduced to 50% of
that of a wild DCa. Mdre preferably, the interaction is reduced to
10% 1 5%inlabitorG92 198 ofith subnanofmotar witlnaty (i geST0EM) (Bt 8\, cedleBischenr. 1969,
derivatives,,abili.t "assenble into the prothronbi nase conpl ex. "
"f Xa inhi g{l%ﬁéﬁqhﬁ%dﬁ?g%act ivity" refers to a nolecule's ability to
bind an inhibitor of fXa. An antidote of the present invention
possesses f Xa i nhi bili are dubadinmgt,alnd darivatyye oftiist inesntioh binsls,diitheadtiteytlyosr
indirectly. . 10The term %circul at] hal f, .1 i.fe..ar. "plasm half |ife"
ot er o to AP et PERLIPLITRET ThCepmsrRtiEEn Bty AP e

ant i dotse thabgikécadhigdEiferdin afchBeat RSABAUdAneRAUGR HeBvdiahiol@lilek it may be
initial concentration after a sij ncgie_ adm ni stration.

, The
t er m " conjdstrated ysine fax grampls, @ hxbrdizaiopassay.y Theigimeap alse meapide inchidg
f Xa deri vag,je P ] | by ' ' : DCa
dori vat | ve g Tathabiine SefeEOYRIENGE NaRielblsond SR S e
deri vat i verdeinppiptefronynlac ead.giretnin-spatidnalequte ¢r shial kerleautd-wkeldiqadidimn

forns a cqyal A it R £si.d £, Lo Xa. der i i.ve.. :
%o used navars, DBl so el PR IRl o Rec Rl Y Bb S e physial
anti gen bicodiacithetweng meridécutes. dlndirerg? BindihgbatwelremekbulesTbunsprishetht arocules
"anti body" incl.udes, an rotein or peptide containi nol .ecul e t hat
conpri ses 3B gY&G Pﬁy%él E?%?F‘&F‘hé’ﬁe °F ﬁ%ﬁ{?dBGPB%{W? ng‘g“‘ﬁ%f"@‘él F‘E’P”Srfy-
Exanpl es  afor siahp1é, RCik @@ﬁem?l'd{cd@ﬁa@déﬁﬂatibésfﬂfﬂﬂﬂn&dﬁﬁi@n GRBLHEEA afd tY
determ ning region (CDR) of a heavy or light chain or a l|igand

bi ndi ng potbstafialinasusiahize lgwreelogulaivesight beparingrd odraindirge inhghtoss of factor
region, a Nad Lhoht LN fec i - o= .

(PR regh oot s BRERE Bl o ARG, bl s AR e

bi ndi ng protleduies. A “complex” refers to the Phdirgniflito di merecaslebhiespeldtogaimalbyor
nonocl onalC aﬁgnt%agorgemi,aﬁ% c’g%d i;}e%)a igﬂSS%rr] or%éjsi t abl e bi ol ogi cal source,
e.g., muri L R S eep a J@dniHe: ’ A "conposition" is
intended to nean a conbi nation of active agent and anot her conpound
or conposi tion, i nefNeftfabize,gXanpbe’, ordcamteent athk ectagignt an inhitatoe bij Xaror
active, such.as.an adjuvanf.. . 2009/,042962PCT/ US2008/. 078014 . :
A " phar macEll SEEOREb bk Plook R T BEHEP QN cnas RetHsrIee oh
of an actiVXaagabitorWShéh ghreRs Fdf€@fto phrli@l ihhiBitio®F bMEkingBKIhO Gurichén, as well
conposition suitable for diagnostic or therapeutic use in vitro, in
vivo off exs{® ipibitingprofekinginiest ek aftXa inbrtitos agty ity e verbndor g vivo.
derivative sufficient to induce 5a desired biol ogical and/or

therapeutic result. jfaaaid @0dRm&ad) ttRE@bl BY indlvienisAbutdIRe® s ntially
synptons, or causes of a disease, or anéﬂot her desired alteration of

a bi ol ogi caganygdhadits abifityt tlgdnhipib Bster Xangidar digstly phiadirealy) is rgguced by at
typically ANEYRT | 58D NHGoOh sd, Nenof O sb OWHT 1 sREktof A sbZ 3 0RsRf 7R,
N S e e U R R SN
t he anti cda@gulSaw 8%t 9000135 Yafor 1BE4f Xa i nhi bitor, renoval of the fXa
inhibitor fromthe plasm,

25 The term “phospholipid membrane binding” refers to an active fXa’s ability
to bind to the negatively charged phospholipid membrane or other cellular membrane, such
as platelets, in the presence of Ca®* jons. This binding is mediated by the Y-

carboxyglutamic acid residues in the Gla domain of fXa,

The term *“reduced interaction” refers to fXa derivative’s diminished ability

30  to bind or form a complex with ions or other co-factors which normally binds or complexes
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10restoration of henostasis, and reduction or cessation of bl eeding.
The effective anount will vary dependi ng upon the specific antidote
agent use sheci fic fXa inhibitor the subject has ’
admi ni st GS%%?JB@R-EZQ osing reginen of the fXa inhibitor, ¥ ?&gﬁ"é’s’%ﬁs"“
adm nistration of the antidote, the subject and di sease condition
being treated, the weight and age of the subject, the severity of the
di sease covithi wildoiXa. tHxemprien nbsuch interdet omiinelvndet iup arcaiatilimited foifke’s baiding

| sof which. 2b ' iy ' b : - QF &, RAr j '

are. oGS B AR USRS REOR B o VAN
and t he | iikgefred tdaetle heeectiontod af¥aderdlitiae with gheaowasiotled co-factors is

phannacol ogj c an si.ologi.c effect. . T ffect may. be

b ophy ! acercrd B afea i o8 nidaRar YoGF bist b e R melBhisiges 0 10%. 1
di sorder of, 50N Bt GNP OMIA-BpE R, TP ¥ ek Y dbev-tiner apigHl tb Cadsbmble
terns of a partial or conplete cure for a disorder 20and/or adverse
ef fect at tHP HitRaRhEntENask eodRleer der . "Treating" al so
covers any treatnent of a disorder in a mammal, and includes: (a)

preventing a di sor defx,fiiQpkQTatind NAviy BietUubla®tdledutds aBTRY 1H8ind an
predi sposed to a disorder, but may have not yet been diagnosed as

havi ng i t ,intebigpr of breev Anantideie el the Presend ipyartiaariossgpach Dahmhodayhinding
over dose; a&@%lyif &H&H'deegn@ctwoﬁ% 1%Et’lyi .e., arresting its devel opnent,

25e.g., inhi I'ng bleeding; or (c) Telieving or aneliorating the
di sorder, e.g., reducing bleeding. As used herein, to "treat" further
i ncl udés system c ailth¢ feun deiraptatiog halh Efe3priplasea kedidife] wiassitothe ime he

at hol o and/ a d ' 2 .l i.0i
-l i o e oA doflo Bl Han SRS By ol alls il Minn g peguce
t he i ndi vitdhaf oficdnitihlecod dntratidmaidr a sindld sA0ME4t04i2A62PCT/ US2008/ 078014
"Adm ni stration" can be effected in one dose, continuously or

intermttently throyghout .the course of treatment t hods
det erni ni ng t he ms?gee?fmecf?n\’/%a%éé]ﬁ%m n{ftﬁa %aag%lmg%y tg%ﬁa%lg%?‘gaefl 5h % e
known to tdeasgiveby Sdeding 4 tovhleat teumtl vethch nobitlie ofany M dehivathe. dhopddt inan

used for therapy, the purpo f the therapy, the target cell. being
treated, &R8d8FHEYYpEdpe Bethe gxe HERREYE Ordphigioam §covalimt %wiwnh 2 finket

adm ni st r 3fifa t&@ o CRVAILRDoAY vitMalrEsidR&F 8RR a lieNekivand pattern
bei ng selected by the treating physician. Suitable dosage

fornm ati ons and net hods of adm ni sterj nngt he a?ents are known in the
t

art. | Thés agdressimin “EBiReaK| pflufes Wil Fibpdiesarany AN on
can be useghdif) fdhenFRHUS ﬁzfélé’%ﬁirpﬂche%ﬂ!%@%&Ft&n@%ﬁfy&fy”tﬁ@u&eﬁ%?f}%fﬁf&in

of humans and ot her animal's by Oadm nistration in accordance Wt
convent i onapepirdocedanmg maemite st campaistsial Bajtagrodiingen immunoglobulin

20 molecule. Examples of such include, but are not limited to a complementarity determining
region (CDR) of a heavy or light chain or a ligand binding portion thereof, a heavy chain or
light chain variable region, a heavy chain or light chain constant region, a framework (FR)

region, or any portion thereof, or at least one portion of a binding protein.

The antibodies can be polyclonal or monoclonal and can be isolated from

25  any suitable biological source, e.g., murine, rat, sheep and canine.

A “composition” is intended to mean a combination of active agent and
another compound or composition, inert (for example, a detectable agent or label) or active,

such as an adjuvant.
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phar maceuti cal conpositions. An agent of the present

i nvention can be adm nistered for therapy by any suitable route,

speci fi cal ntal (including subcutaneous, int rw&g

i nt ravenou‘gé‘ an ?%gfader mal ) adm nistration. It will also beforsons
appreciated that the preferred route will vary 15with the condition
and age of the recipient, and the di sease being treated.

One can determ ne i A ‘phermmeetisal, compesition ik istnded ko ioeludeihe cembinetiorsof an
factor Xa | r |

ne 1 hr orbidsh %e mg %C%P@aﬁl‘éﬁ%r a&%ﬁ%&a ﬁlglcglﬁlpél)ggﬂo &;h&lé‘%&%&%mm%%@
aPTT, PT amdaﬁﬁﬁcu%evtﬁrmvzv@@iatv%. as used her ei n W|th respect to
nucl ei ¢ acids, such as 20 DNA or RNA, refers to mol ecul es separat ed
from ot her DNAs or respectiyel hat sen at ur al
Source of the macr ondh SUEHSE Hrauny’ gty B BByt GRF Bt BBt IghitLR!
meant t50 iadekidslebipldgicaliedae itdrdptagrediils Thai ebuliadag bB@Ile\ﬂzatouroﬁEHe}signs,
occurring as fragnents and would not be found . in the_natural  state.
The ter m "SYEBIo&Se o capses 8f & FiseASePTRBY BINFK 465“?(@%1@@%08 Ofieg@&@p@ | a1y
proteins thabr@nBilvaRldal @1@ résﬁf?ml@%ﬁfallﬁﬁivb%%ﬁe BF QbRI T sheaBlowBgmeant
to 25 enconpass both purified and reconbi nant pol ypeptides. In other
enbodi mentreutralizatiereefn Faguoibiterdhat reabesn sdipamisiereditofa e oy esal 0E Hies,
cel lul ar

pept i de, gagl g:/ pgg@ﬁl}gg civit & J)f{hé(i\,{\?taclghlﬁjﬂg I dpgilldg’ai ﬂtﬁéﬁ@d 1{1@8&’[&( reofﬂlzgﬁa ch
ar e noromalrkgtoragsocfi mmadtams; anareﬂuetlorﬁmceaxmmf@eedmgl 5ot aﬁfmﬂwe embuntsvilk

cell that |s ated formtissue.or ce di s. | a ot
or | genot y ey SEBRGRE S B PebiTR AHBE sfrlutiithy fpedBike Hrittes B e
non- nat ur Gl‘lals Bcdﬁ%ﬁﬁﬁlhtﬂﬁdﬂﬁb ybuied RSt @f tlﬁ&ﬁhhﬂﬁbnc@(},hﬂfmgﬂf h(ﬁﬁmlstratlon of

protein, anti bodE/ WO 2009/ 042962PCT/ US2008/ 078014 fra rrentgél)
t her eof , dBegniste wéaulw% and dispage pWtiqndepiedicaisguhs ieight #idsigr P

natural | y DG {hlerggve%uafttﬁé Bbdse cAithRCMe B@aﬁﬁér%fa&rhﬁuétﬁﬁéﬂ arROHE Md, gt
t hereof" when rfeferring to a reference protein, polypeptide or

nucl ei & acifavhi¢hnaerhd detehoised teadilynlyy eriernif ordindnp Hg) logthewri | e still
5mai ntai ning desired functionality. It is contenplated that any

nodi fied protein mentd rej nCh
For exanple, the ho%olugg@ﬁcégﬁ tg& &ng% Stheag@% ﬁgﬁ% ué”@éfméa“& BtaSiefoin

al t er nat i vielnyean abtainam deeme&/phaané@ﬂ(tgér anmlfdr\phjwolaglc et T%eﬁf@ct ony be
alternativel ast P | ternflve (Iieat 95. %

21t or nat  varyBiss RSt naf Sl SO el 1 @R gty Hrmotom
equi val entthéreof @@J@xahdﬁsazhmpauub tn tehies sfef @i eecqoliytpepkifsien disorder
protein. 10A oI ynucl eot i or. pol ynucl eotide region (or a

pol ype#h i sy a‘E)‘fﬂrifp’é%ﬂaa‘é‘%P@@F(S%heﬁ%ﬁgr@rcertal n percentage (for
exanpl e, 80% 85% 90% or 95% of "sequence identity" to another

sequence neans that "TiaeM:"alldoddeés afhadatinelt eentRGReOh AagRHal( &id am no
acids) are the sane in conparing the two sequences. It shoul d be

not ed t hatNGiHAH: G RjeeAEN SRSV dEHEIT Oefurang l(lérsu%ie(ftéhwép@a bg grqdifgosed to a
prot ease) &1§or&1'c§e§{1t iﬁa %a@é’ t%tg»lat! beBRARLAGYG W 195%1&{3 elo0 veﬁm&ﬂ@%ﬁ asuch

15as, for exanp %or 5 howevér, the desire unctional ity
remai ns. Tpuusntamﬂgmmmuhmdmtek@sgébbmhfo1tim@mrd1a@g§er,o:e ,Suquiiag dle dpvbormiany

can be2 etgé.mnﬂﬁaﬂin%% e%mngf ! Y@'}rﬁleg{n%%'f gﬂ@lior&timg the disorder, e.g., reducing

bleeding.

As used herein, to “treat” further includes systemic amelioration of the
symptoms associated with the pathology and/or a delay in onset of symptoms. Clinical and
sub-clinical evidence of “treatment” will vary with the pathology, the individual and the

30 treatment,
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known in the art, for exanple those described in CURRENT PROTOCOLS I N
MOLECULAR BI OLOGY (F. M Ausubel et al., eds., 1987) Supplenent 30,
section 7.foifwoildpl e 7.7.1. Preferably, def aul t par ang%ghﬁz(ﬁg,@,,syﬁed
for alignment. A preferred alignnent programis 20 BLAST, using
default paraneters. In particular, preferred programs are BLASTN and
BLASTP, using the fol |l owi ng def ault paranmeters: Cenetic code =
standard; filter = néWennigfatigngean sefiseted i grerdose, gontingqusbicer inteppittently

Matrix = Vi

Dt abases TROTRN: %&8%5%‘%@ @i Mo RRE R Rin SR {98% eifeleital i

transl at i closage oSedrgigBtratiei are kn@ﬁuqodmme ok skl R thPett and wilbfarP Stthelse

progranms can be.fo n ernet, a

ht tp:// VWWC\:IOIr]fBBSiIt.I?'n ur%e% fc;_rltiherz\i})yc:{he pBrpﬁfeg% Agﬂl.}herapy, the arge? ce%%&ott%ea% and
" pol ynucl eled subgict e 1 @tddg@mgod @ahuldgle &tﬁlﬁllﬂﬂt&ﬁdlslcﬂﬁ o¢ ehidapeabiyn tand

Geoyr i boree %é%?‘aé%‘éat@rn R e T R

Pol ynucl e%ﬂnﬂﬁﬁmﬁ@ﬁhm&ﬁo&waﬁlﬁlfrﬁs@erﬂicﬁﬁé‘%?ﬁﬁ%e 1BRwalif Uetawr € and may

perform any function, known or unknown | owi ng are

non-limting exanples of {) nucl eoti des: a gene or gene fra %drrent
(for exanple, a probBeagnispa COIES’F“B’I“S%@EPE‘?&@)“HV@R‘&HBWN AUpEE the
essenger iR moddARSIsehd Mo r0h2009HAARGRPAHLLISR0ATL 78014
ri bosomal RNA, ribozynmes, cDNA, reconbinant polynucleotides, branched
pol ynuiél e@tim@regratipm isaeceldanopadthmosyentised] arasadimpgasish a3 Ay a@equw@céent in

i sol ated nucl eic acid probes and priners. A

pol ynucl e (ﬁwce&%mc%g 'rélgggnesnodl fied nucl eotides, such as nethyl ated
nucl eoti des and nucl eoti de anal ogs. |If present, 5m)di fications to the
nucl eoti de structur ancagmtbéthemp&smte‘mvebti@roum haradafﬁrtiﬁereéiﬁselnﬂsagy hyfanyhe

pol ynucl eaqt i ol of n Otl can be interrup

Pon nucl ot 9% whfouRent En R el foflbirsioElions il FiiBhatr fuus
after pol yin@fitzdtnan,adsidéiratisn by Wik ajs @ahppiéhxwéd thavtht ple€drtcdgoute will vary
conponent. The termal sq refers to both doubl e- and singl e-stranded
mol ecuPes Wlt_l}rf—ﬁéggldam@fl %%Ofstb%@r:ﬁ)#éla aaiiqw cisredginedisgicdnbodi ment of
this 10invention that is a polynucl eotide enconpasses both the

doubl e-stranded f or Dnabgh @uEmimfif tHeenEUD!. € MAbATY of Fdveils8-oFtafaieiecth
forms known or predicted to nake up the doubl e-stranded form A

pol ynucl edhibiteriisachisysh S¥@ ngmbsr %f;jféeafffq ssaypFUehisdhigmbirogancislien awey. ged
bases: adefjfg &hﬁ& g SXHR Shdteas6OrT, g Ret( O ; thymine (T); and
uracil (U) for thyrnine 5when t he’ polynucl eotide is RNA. Thus, the
term "pol ynucl eoti de sequence” is the al phabetical representation of
a pol ynuci coti de rolfbeigrme “isplied” as pied beeincuith Ye&ﬁcé‘@éﬁﬁﬁlﬁtclaéﬁi&@aﬂiﬁe

i nput j,nt e [

and usod o RFRREE et P RER] Spad R it i BADA b BRS T D S Kb
and honol agyprseat mhhauwgptural source of the macromolecule. The term “isolated nucleic acid” is

meant to include nucleic acid fragments which are not naturally occurring as fragments and
would not be found i the natural state. The term “isolated” is also used herein to refer to
polypeptides and proteins that are isolated from other cellular proteins and is meant to

25  cncompass both purified and recombinant polypeptides. In other cmbodiments, the term
“isolated” means separated from constituents, cellular and otherwise, in which the cell,
tissue, polynucleotide, peptide, polypeptide, protein, antibody or fragment(s) thercof, which
are normally associated in nature. For example, an isclated cell is a cell that is separated
form tissue or cells of dissimilar phenotype or genotype. As is apparent to those of skill in

30 the art, a non-naturally occurring polynucleotide, peptide, polypeptide, protein, antibody or
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"Honol ogy” or "identity" or "simlarity" refers to sequence
simlarity 20 between two peptides or between two nucleic acid

nol ecul es. ( can be determ ned by conparing a pqQsit.i j ach
seqguence \%{5‘2%‘3{?&%}{2& al i gned for purposes of conpari sw@ﬁhghﬁﬁ
position in the conpared sequence is occupied by the sane base or

am no acid, then the nol ecul es are honol ogous at that position. A
degree of flagmehitg)yhdretiivien nsleqerdesldtion’atof distmgiisinit dfont enatualireeccofring
mat chi ng or h[om)l ogous positions shared 25 by the sequences. An

"unr el at e8P P4on- honol ogous” sequence shares |ess than 40%
identity, or alternatively less than 25%identity, with one of the
sequences of the présendd hamigrnhé @mm “equivalent thereof” wheuokfentg) te atrefehenar

pol ynucl eoti de regi on,(or a pol ypeptide or, pol ypepti.de region). has a
ot T ain e EpRss i i St Bt nhoe ReBs T8eh ik 45%,
95% 3G 98%AiRhind¥ MesBdd FUBQMARING € 1ti gl edtidrhplated thaBOtMQT fiEBFURNCAITRARS

that, when ali glned, t hat percentage of bases (or am no acj dsz are_the
sane in Céﬁ’fﬁé‘?i‘ ﬁ@iﬂph@ﬁ:ﬁﬂg{@@é@é%@@: Fopgxam he homology can be, at least 75 %

2009/ 0429 Eg({%%%%ggﬁérgéﬁ% #abAB RPN br ARchADE Y RELES TS o QRRLRENi VOl at

sequence identi deferm ned Using software programs known~in
the art, fleast @k%npt dterinvselydelenyt Phéd or altetnativoly 9866 palceniddmologe @ad)

Current Prg ol S..in ecul i ol f et
O ot or S5 Sl LA O S SRR IB LA g e
usi ng nhef aubblypadicunige er golytuelepadd iegivh &or, a fwlyprepideantpobupeptBle ASETdh) diasla
BLASTP, using the foll ow ng default r ters; netic code 3

st andar d; CFP%%PI‘CEH%% or ?g’?‘ﬁﬁd%%% ;98%91655%%@ (gg?eqélﬁrfféd‘?e@wld? another
Matrix = BoGRHMdicarl?8B8WR DBscd tHOPpGOMHRD L BiscSQF hmbb acidsy LahSGRRE;
Dat abases = non-redundant, GenBank + EMBL + DDBJ + PDB + GenBank CDS
t ransl at i dRsompETedBpv wnrensesspiiguiddenofsdthat pdew pply s heppeghain of [Xa

programs | W by AEE SSiBiwer than 75%, such
Onct pr 71 v REpO84Rl Ploiqel i el 6 PR EAGEy PR BOBer han 730t suc
Novenber 28, fo?@GmplBitotogises hopeaquihealegrad fpudipnaldy eantdinbe Sharadigtinorie
havi ng t he ecifie er.cent honol o nd_encodi n al tide

navi ng t hemdaeP iR hARNEE b sagr e QL PO it O YRR By
"a honol ogm@fvnan teckigiod crahsle tHoed ddssritied i CouribN RRCaOCOLshAaMagcaLAr

nucl eoti de_sequence having a cestai egree of honnl o i t

nucl eot i dePOEGEEHCH g’f“s‘l@? He''n I’é%r)@)%é‘.gﬁle‘fi‘?mégni?ﬁé%ﬂ%l}é\:h]teaglfo??l'A
horol og of parAdublieradlh pARSEdrsHCh@H ordtibfinbd. WYeRAsdal @nichEprds8m is
nucl ei ¢ aci ds having a nucl eoti de sequence which has a certal n degree

of hon¥fl ogyLABTHste defauh perectespn @pwiselar eatersid pregiaghare etk and
horl ogs of; AP Glsfhoqfd ARoQY, gg%ﬁaﬁ}amng{er@mﬁafé%a gs{aﬂﬁiz{r&%%ﬁ"gln%h&
Fher o A gene" re e

acid or conpl enent er ers to a polynucleoti
cont ai ni ngstatd Fdatht cand =ik axpeeterd il g 20k FaEO S OREY; Désatiptiams edPabl e of

encoding a particular p iLde Qr _protein after bei r i bed
and transl S&E‘éeﬂlf’esAﬁ Mﬁé%éﬂgtﬁ %f')t?aigﬁe_ %@"%S?V%gbﬁf’g%ni(e+me€
descri bed besgHPDRY (haBeSedDE Grahdaitn frySwisPeein FrSPapEne $ POR. Details of

full-length codi ng sequences of the gene with which they are
associ %ﬁedheW%ﬁESEﬁ“heszF%th&fpﬁ?ﬁ@g IntpragiAdAtesSequences are known

to those ofiSiiddy doBidAiRGhiRESv/cAPIDBLASTM "express” refers to the
production of a gene product. As used herein,

"expression” refers to the process by which pol ynucl eotides are
transcribed into nmRNAcAHEROPOlYRHCIHAY g “Bleapmelepiiden arcrysethuierghgagpably
MRNA 1S suBmeguentd ﬁﬁé olth 3RRIcRogHed dHafy RARI! dfRr dRAARGRERGRRS o
pr ot ei ns. UIQ? t he pol?(0 ucrfl‘gr(())tﬁlqgeﬁiik ) gefr:si vedyf rgﬁrﬁ gen{)m' CWDNA,
expr essi onieycleotales dearsfpgs dierayf.oPolys lapRigy dan haye any three-dimensional
30 structure and may perform any function, known or unknown. The following are
non-limiting examples of polynucleotides: a gene or gene fragment (for example, a probe,

primer, EST or SAGE tag), exons, introns, messenger RNA (mRNA), transfer RNA,
25



30eukaryotic cell. WO 2009/ 042962PCT/ US2008/ 078014 The
term"encode" as it is applied to polynucleotides refers to a

pol ynucl eqf:4 h is said to "encode" a pol ypepti dey bdde d ,
native stgﬁgq@?maﬁgﬂ mani pul at ed by net hods wel | knommPFgﬂFh@ggkﬁu
skilled in the art, it can be transcribed and/or translated to
produce the nRNA for the pol ypeptide and/or a fragnent thereof The
5ant i senséibgianal BNAs ribheyressnglPMdeieconabnaniehlyaudlentides, bragelied, and t he

encodi ng %@gﬁe{ﬁagﬁid%%rﬁ%aﬁﬁi&ée%%?g idolked yl(JRref any sequence, isolated RB?P&J A6

conj ugat €' ers t € assocl ation covalent’ or nhon-coval ent
bondi ng ofsepracepnudiee ecip ploppepid pieserantl palyotdiartide hantoanglriso modified

bi ol ogi cal_ co und., In on-limtin xanpl e, the "canjugation" of
a pol ypeptiideotepius radidard pychsirteiattletis apalogs  gtesty

st abi | ist y nggdif@fafibesae yhefuclebBdadhuypaniah de ithpdricd tbsforabefdesks@iblp@sthe | N
one enbodi nent, a, pﬁﬁthi de is cqgnjugated to a carrier, wherein the
carrier i POYNPFIERIKiSE e spappncsiof Buclgitidss ¢iR e AeERsER 19p-Hicteapdanl e

pol ymer.  components, A polylcRBBGTES bedhemhfiARAAALCH NN RRdELES, SRSk Sy Ng
of concentric lipid %I Yayer s. Structurally, liposones range 1 n size

and shape chripgatiosngth alpeaing sompenene sThoipmhalaGredirhiorhoitogmbier end a f ew
hundred An r i . RN .l e-farm .
o1 ds. ar SrEkr SERAAGAALS Hiesd bl crbRbEh: red MRy e o fl gy of s
rigi diny dfvehtien thatnah polympdletidp emoonghiassgs bdtk thel doubleconpied iftromdahcl e
outer layer. These are neutral ol esterol) or. bjpolar and include
Phosphol | BASoMERERTAS P HREdrERER R Heorpeored B b Te

phosphat i gyhigthan@amhe (PE), phosphatidylinositol (Pl), and

sphi ngonmyelin (SM and other types of bipolar |ipids 20 including but
not limted to diol eoyl phosphat.i dyl et hanol am ne (DOPE), with a .

hydr ocar bon chain | SrgORUFRCREdS F e(ﬁ?foalws%_?S%manf@&f{ﬁuap%lewemh
one or mMOAsdodiRhBe O5f cPORHS (C)EXMIMEE),ahyhinB (BS asPRadl ?J_)Q‘_Br RyAdeci ng
a stabl e Li posome, alone, or in conbination with other lipid
conponiént svhgpdh AlsPligsi 18 &NAs uBis dbe ioyiar selenelendde sgguence” is the
phosphat i I : Lt e ) (=V2 1
ysol oot t Ao fieA e lbn of Fholle o B RSRORL, S SERANELA T Aeniaton
phosphat i dyik bavmgirt inlo, dagybhien gonyehputsr heepgalkcemyal parcelsiok upit and used for
phosphatidic_acid, cerebrosides | st egr oyl phosphat i dyl et han- ol am nc
( DSPE) , dl%éﬁné 8911%1"?8 g%g:{i%l%vlsgtﬁbqsi[d %0%1{3 o, Ics arpdthomo%/by searghmb.

di pal m t oyl phosphati dyl chol i ne (DPPC),

pal m t oyl ol eoyl phos pHambldyy tdroidensty( BORGhilarity” refers to sequence similarity
pal m t oyl gl eoyl phosphat i dyl et hanol ami ne (.POP nd

G of el pBSRRART AT FEAT ISRV FEAEn A IR e HAYPREy EFtfexane- 1-
30 carb- aphaingd bPEREpdrRk - podideh il Qbidkeqneite RGPHSY Bi8igaaN o bitp B@s of
| i pids that can becone incorporated into |iposonmes include

st ear y| anicABPAESHe IR FHNRIion Bythe e paiea T58Uccs Bcepyjed iw/the sinag fase or

tri et hanol 1 Nes . , [ .Lat e,
V0 30007 04SBADRI Miithe SILAL oo B hlop Sl UBMARLE, 4SR0S

st er eat e, bamshnsepenceadya/fuhgiopall yreensibepol pathiyg oxydnetegdus pesityona shaded
am des,. and cationj c.liplds ' ¥ " E,
DMTAP, 2> ,tﬁ‘tg%‘i*@%s( TS ?*‘%%5%7&?15"5@5}%%? 3%%&%@%%{5{?@%“%
Negat i vel ydahiay, gedtdmapivas 1dsm dlan @6%nbesiph atithdine ofithicdedudA)cs of the present
di pal m t oyl \pho%ghat i dyl gl ycerol (DPPG, 5diol eoyl phosphati dyl gl ycer ol
and (DOPQMYGI'¥et yl phosphate that are able to form vesicles.
A polynucleotide or polynucleotide region (or a polypeptide or polypeptide
region) has a certain percentage (for example, 60%, 65%, 70%, 75%, 80%, 85%, 90%, 95%,
30 98% or 99%) of “sequence identity” 1o another sequence means that, when aligned, that

percentage of bases (or amino acids) are the same in comparing the two sequences. This
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Typically, |iposones can be divided into three categories based on
their overall size and the nature of the lanellar structure. The
t hree cla s, as devel oped by the New York Ac | S
Meet i n %ib ggﬁﬁggpand Their Use in Biology and Nbdicine,fnﬁﬁ@gﬂggr
1977, are nultl-lanellar vesicles (M.Vs), small uni-lanellar vesicles
(SUVS) 10and | arge uni-lanellar vesicles (LWs). _ A

"micel | e" dlignaentagdthegetcentaforgilegyar seqvensrotiatit o didsiseniveduiing software
liquid col]oid. t el l | uti r
agar egat o RIPSATS Q%ovﬁﬁ GRl %r[“f(i? exaﬁgfegh&%%%gﬁgdﬁfﬁ r{i‘cgﬁ el (41! 4. @Bo7)
sur r oundi Ngureat B@tﬁcoisslemmnlaf Bitgogdyh @rdsfyxdblqumﬂmlt:patrmdters egiweebiocn the

mcelle center e of mcell no s a normal phase

micel | e (GHRIMyH; anﬁlaf éﬁlﬁ?ﬁte@graéﬁ 1s Be[n%% élém\érvﬁe it BUAREFE. (hBsHEdE:
groups sat ﬁragraxﬁ@&teq;wsm ahIBLASTP %seegtt@wﬁu1w;r@%iaﬁn@h@ﬁmtemg Qehetic code
mcelle). Mcelles can be used to attach a pol ynucl eoti d

pol ypept i destangard; BYer~ venec ¥Ase s hoths sui@dsThl: ssercherl8i Matry ﬁ%b@ﬁU%ﬁZe
ef ficient rget I

pham aceut TS TY 208 shilnrd! Afle T INORSCOE bR ROR8S pdan.
20conpoundseniiank h EMiBL beDlth]HlP@m ea}enﬁarm@)&tramﬁmnpb Byvp&ebltotedre$

cere e i it R TE S B Rty g

pol ypeqt i detpt/Rvwiviobiaiel nigo/ BlAsY B0 lhdTatdeB@d @K mbﬁserlm;iauie

pol yet hyl ene gl ycol s, onV|nyIp rrollggnes pol yvin | cohol s

cel I ul ose *efogisally %%va? PYRuRoJqOHEsre F%/Iﬂ?é’tl}gatl%%/ %ea%egpergﬂaa%oiogy
pol yol s ar&ﬁd@heﬁdwa%&ﬂﬁbﬁ@éha%% thGRe H.lhike biblaghil &dilityl s defi ned
as any nolecul e that can carry inserted polynucl eofi des |nto a host
cell. Exanples of gene deljvery vehicles are |iposones, mcelles

bi oconpat i bl e pol yméhg lermnghgaiolng ohanusla apdl Werﬁéo BRIy At Beving 2

pol ymers; [ j.ReRILL T hAH Y PERLL rp@e?ef:%@ hé{rﬁ@i% %{th@‘&snucleoude sequence of
Ilpopolysacc arides; artificial vir envel op nmetal particles; and
bact erlsa, the nwilgig seé pr mmiera@lt tthzeeedif o hom.vIOgam“e-niwbls tafsaralndl nuadeie aeifl isus,
30bact eri opha Jas fun ctors an .

r ecornbi nat’ IRQ n&’e\%i et mc ude D%ly glic ZEids gavu%%a cleo & Sequencem w Ihg 3 é:erbaué ﬁegree

descri bed df@lbnﬂlqu&aﬁll@anhrthacomgﬂerﬁéry tltefi‘coé'u Kﬁdiryecmkpact amﬂlolo‘gﬂ)f mucleic acids
2009/ 042962PCT/ US2( 078014 rok c hos d may be used for
Gene ther iy CaRetlngt bR odh bt & armenel Brs A

pol ynucl eoti de of this |nvent|on can be delivered to a cell or tissue

usi ng a gene del i very“gsali @leds to"dgnaweiebidéak)tainingd tRstdnaRgéefeading
“transduci ng, " and the |ike ag used Sherein, are t@ﬂgﬁ referring to
the i nt% odifnes GIRIGhat /5 capehe Abwsoding § AEriPd st Rl epUdsRiroteia aftgrReinge d

to as a "tyagsaensnd kil A8 IRaldyndblb RERAGHISE R stiendiBRfbed

used for the introduction. Such nethods include a variety o
wel | - knowrherae hal o eseddoidently loiger isrenimats cmtf@l:tiegeth@tlma ﬁwem% pithe gene

€.g., Vviralyl &El%ﬁgﬂeﬁ}%é 1RO H&E t0foqsis i%ﬁtingllleﬁ cg‘tf&ghleg{ s%ét?elngés%?éﬁ%v.%r
I|p|d based etivery conplexesg as we as te Nl qUES
faC|Iltatlmgmﬁbefd@mhwmeynof 10" naked" pol ynucl eoti des (such as

el ectroporation, "gene gun" delivery and various other techniques

used for the introdygtion of RAbYIUE AL ARR ti0n G delld pRGNGET
pol ynutcl eot i de

As used herein, “expression” refers fo the process by which polynucleoctides
are transcribed into mRNA and/or the process by which the transcribed mRNA is
subsequently being translated into peptides, polypeptides, or proteins. If the polynucleotide
is derived from genomic DNA, expression may include splicing of the mRNA in an

30 eukaryotic cell.
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may be stably or transiently maintained in the host cell. Stable

mai nt enance typically requires that the introduced pol ynucl eotide

ei ther COR}GLASHHYsOri 9i n of replication conpatible W GLhfR0PBb14
cell or integrates into a replicon of the host cell such as an
15extrachronosonmal replicon (e.g., a plasmd) or a nuclear or

m tochondrial chronpsone. A nunber of vectors are known to be capable
of nedi ating transf ke lgfm Gjensedetas g Appdiell snpabatucipotidas refgrsgmawn i n t he
art and deg » » r t d as
a reconbi %a%‘”’t;g%rd ggﬂ%&g S\S/alur1 bos eg?Od\?l r B@YB‘?“{I ?cl’ %eﬁqtfshng{we e 9?%2%:

pol ynucl eatangmlidtal yemelbbdswealiddhovmtio thmshgsiiedar e, arigitichmebe iramsvdihnd ané[br

20vivo or .in.,vitro. anmpl f.viral Iors |nc ude trovi
Coutors. " saBiiet PouogEe MR ERNE ot bé Byt Al Ll gt T

al phavisr usniyaéedtandindhd diengldrkent oPbhughavieleis avidcdnadribe erttding a&uEeRichikbe
For est vi ru%ggased vectors and Sindbis virus-based vectors, have al so

been develds Isrefi98k i n gene therapy and i nununot herapy. See,
Schl esi nger and Dubensky (1999) Curr. Opin. Biotechnol. 5:434-439 and

Ying, et al. (1999) Al\%bptldb’l%dnjugit@)re%?@toaggass&ﬁiti&nﬁléaﬁdl@t\M"@Jrﬁcc@@l@ﬁt
transfer is nmediated by a retraoviral vector, a vector construct

refers tobedngel ¢ae o nse PUrPcpEAssand .awgh‘irwéem@ﬁqus\bml%gw% ROMROWE. Had t
t her eof , pg hﬁna&geéx%g@w e ‘gfr{]@%au&? SIS IIRpEd With £@ﬁéhﬁ(\!zli tahpdRdiated

gene transfer” rovira ansduct’i on” carries the sarre nmeani ng
and r effer sn traprovesl spabd e ssefbipacyhil die zmlsgmwiedbr Im;oteed@fl picpage skences
are stably nsft rre nt o Sk 58 I e Virus
enteri ng. PHLORARRE RRE it Griibeid 7 e85, el bl B s AL,
genone. Tthevllc[b&lﬂamamﬁmaﬂyha:cbmhlc p@l@irﬂchl aits normal n'echanl sm of
infection or be nodified such that it bi nds to a di fferent host cell

surface receptor or‘ and t.,0 e
retroviral vector 111‘5)%0‘?%? gr[)\ﬁlFéqSC??é? Ycisbc}leé Co%tmg 8fcditbdiiBlipia

2009/ 0429624t S&ﬁ&ﬁ&dl?ﬂﬂﬁmlﬁaﬁ@éﬂ i sigt andWhapelficiNehenbgasn episreueiiei C
acid into a cell through a viral or viral-like entry nmechani sm

Ret r ovi°r usgaensigns fropreiey hyadiesd Anesinmgy Rdiringsioh 2 DHEMYEET nY SfclRigaming

however, qpeR a?&%ic\éicﬁ‘t@adhﬁﬁv%%'fs e &ec{chrcctohﬁuﬁh‘ﬁofﬁ idity of the final complex
reverse-transcribed into the formwhich 5i ntegrates into the

genomi ¢ DAoading e lipitt compasitiee pf the Phier lanerehase e Wif(@rqlﬁstegol};w Yipadarg
provirus. aE.lInd 1nch{dc Iphosg W%SE%%%E gh&gﬁz{tﬁi ﬂ:ﬁ?lig)(f’é?%kggghht?d et 3Ly

a DNA vir vec an a il clate
virus (AAVFE} @hwsphatmhyhmntst(ﬁ’@chnd@hmlgsmyﬂlm(BM)pnﬂy)thacﬂype)iqfdbqaolar lipids

dopouty nduti e bl 3ot HRROLE e B Mor AR harfbliufly IDGEER SRR s hyroreshen

group of \hiiHS&Sih thlfd udgm 1oV, alalsafigsted yibeish ora® mde Gouble C=C bonds.
I nt er nati onal plication No. WD 95/27071. Ads do not require

i nt egrat i &ﬁfammeé of h@dhﬁ?é’f"blé &f progiesiagstalrte BemMaHencasr Bepmpmgtion with
vectors, Rafd:1ifill BipYndnfiO$E phospholipids, such as hydrogenated soy phosphatidylcholine

(HSPC), lecithin, phosphatidylethanolamine, lysolecithin, lysophosphatidylethanol- amine,

25  phosphatidylserine, phosphatidylinositol, sphingomyelin, cephalin, cardiolipin, phosphatidic
acid, cerebrosides, distearoylphosphatidylethan- olanune (DSPE),
dioleoylphosphatidylcholine (DOPC), dipalmitoylphosphatidylcholine (DPPC),
palmitoyloleoylphosphatidylcholine (POPC), palmitoyloleoyiphosphatidylethanolamine
(POPE) and dioleoylphosphatidylethanolamine 4-(N-maleimido-methyl)cyclohexane-1-

30 carb- oxylate (DOPE-mal). Additional non-phosphorous containing lipids that can become
incorporated into liposomes include stearylamine, dodecylamine, hexadecylamine,
isopropyl myristate, tricthanolamine-lauryl sulfate, alkyl-aryl sulfate, acetyl palmitate,

28



t hat reduce the potential for reconbination and generation of

w | d-type virus, have al so been constructed. See, International PCT
Applicati , 95/ 00655 and WD 1595/11984. Wl d-t R4 ‘

hi gh infec ?\%?ﬂ‘/’“\é@d specificity integrating into the ﬁ’gzt c\eéf;@%é“
genone. See, Hcrnonat and Miuzyczka (1984) Proc. Natl. Acad. Sci. USA
81:6466- 6470 and Lebkowski et al. (1988) Ml . Cell. Biol.

8: 3988- 39%hycerol ricinoleate, hexadgeylt stareats, haiphetont adrnlidpmlymers,pobisthvtaxykied a
cloning sige into which I yaucl.eot i de ' ' d
are ver IS frte Sl B RANR BT ERaRERySE ORREDOILY DURKEL |
RNA i n vitMdTer, DOOS, DOTANMDETMAGADOEPA] DPTAP aVSTAR MG ChohMgativaes

such as Stratagen La Jolla, CA a Pr a Bi otech. di s )
I n order ft§ ar@ﬁ‘?“ﬂﬁ%échﬁp}é@gﬁ'%ﬁﬁ%@ﬁﬂf @r’s‘)i ‘ﬁ%\%ﬂtP p?%ﬁ%@&%%@ﬁ{b?%?ﬂay
be necgssafiyledyPpHo§ ANyl gREsoiInddDOPG) AdicNgh@phade thetrk ams kakoddl vesicles.
portions of the clones %o elimnate extra, potential |nappr OPI’I ate

al t er nat i ViopiceBndipasanss cpmbe dixtded mite Beesrrategpriestiesd wigheiepvcsd! firpand by,
interf ere n\ﬁ'lutré"oﬂﬁe faﬁ%ﬂ t&éﬁ%‘?;ﬁéﬁﬁ&%lasﬁ'f Eﬁ?o'hs,aats dgx%éeﬁ‘ﬁgltheqflew York
transcription or translation. ternatively, consensus ribosone

bi ndi ng siAmdempfcibrces Meeting dLiposms ané MeibUsoin Riblegy tal Medioosi t o
enhance expressi Gene del ivery vehi ¢l al sa,inclu DNA/ L |

ol oxee DARFARH Q27 drame e St SRt OuESs B rRR L it St BEAT
Li posones dnh@irgehimiQarieimphésiadesgLUsyet i ng anti body 30 or fragment

t hereof can be used in the nethods of this invention. To enhance
delivery toa W 2 Q9/.0$1}6962PCT/ UsS2008/ 078014 CF| I1 ({.he nhlcl ehc .gci d
or proteins of this?® AVERS ShAcHEE 98O ﬁ‘j‘r&@&f“e@o COHIG PR EEH Jk2 By

bi ndi ng f rgsRNASy e hedic MidRol 16 b Uh hagesankvity eRIyd®pilic a
cell surface marker found on stemcells or cardionyocytes. In

addi tion t@eadgegiansiiy epnfach Vi sryemikieselvaels sqagesierng e fprdrepappic tail

popul ati Or}eoigﬁ{ i:ﬁ(’iﬂe hREROMMES | Bfs @Ee bhQidRN Ok &hHen g§§ﬁ(§r§1ﬁﬁﬁnaﬁ@ﬁﬁdene tf1-

the cell or-ce popul at1 on 5can”be done by the non-Iim g

t echni Gue iofwatr otieslie). tineenssfraicelias haveathe beadagroups laythe gentenitythe twldi t i ons
t hat can enhance t XPr essi.o . te the aectivi .t he
protei o o g op i R HigdheT M AIRR R fed 05 pbintebode)
phrase " sqldeptipaitibbdy ef @ngobition descabddausn sufafitiesefBciekt dabvery to the
"culture plat es'l'1 "(t:;ene chips" or "mcroarrays." Such gene chips or

ni cr oar r ay & SEHHOEUE¥Ed for 10 diagnostic and therapeutic purposes by
a nunber of techniques known to one of skill in the art. In one

t echni que, ol i gonucmaebhEdes phnenaREutRY B ac2Bptablg pelemei mpfef«ab the group of
determ ning the DNA sequence by the hybridi zation, approach, such, as
that ot | | REWORAShich Ghaoe rpninged (6 and 8T mats aheporiidsh Sewsied herp 1 is

pol ynucl eqlohfam1edd hitiiBe édﬁrﬁgﬁﬁ&@@f L& toRdidoly@eptidR iPEDRIS of Wikfihg N
turn can be used for detection of a genetic sedquence. Such techniques
have been tHebdfifed theBiynepédeaipive anfl fi? virg, Npadianting\pempls 9881dg40 and

5, 858, 659. . ' | r r
the ol ect sishRaE BB EFPuRTpMALERE, bty iRy Bild SRUSHRAGRSS
descri bed jayya<ayee, ptlyabthadlyStes RBatentpoNols ad dn2iuicd2haed. by Kel | ey et
al. (1999) Nucleic Acids Res. 27:4830-4837. Various "gene chips" or

“mcr O/ T ays” and s iAnj‘gl,eg‘cE, déile\f%pyn\%lhpcgei” 19 aélind lé@ 8}@4 Illgiecule that can carry inserted
polynucleotides into a host cell. Examples of gene delivery vehicles are liposomes, micelles
biocompatible polymers, including natural polymers and synthetic polymers; lipoproteins;
polypeptides; polysaccharides; lipopolysaccharides; artificial viral envelopes; metal
particles; and bacteria, or viruses, such as baculovirus, adenovirus and retrovirus,

30 bacteriophage, cosmid, plasmid, fungal vectors and other recombination vehicles typically

used in the art which have been described for expression in a variety of eukaryotic and
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20 the art. Exanples of such include, but are not limted to, LabCard
(ACLARA Bio Sciences Inc.); CGeneChip (Affymetric, Inc); LabChip

(Cali per ]éq;%%@ggzes Corp); a lowdensity array with elegtieshgmcal
sensing (Cinical Mcro Sensors); LabCD System (Ganera BI osci ence
Corp.); Omi Gid (CGene Machines); Q Array (Genetix Ltd.); a

hi gh-t hroughput, autonmated nmass spectronetry systens with )

| i qui d- phaskagepe bests, anl max bheicd g 2257 thevey Tv welbaips siamwle PIpEE ) ; a
thermal jet, sppting system (Hew ett Packard Conpany); Hyscq HyChip
(Hyseq, | cp§ eadArray (lllumna, Inc.); GEM (lIncyte M croarray
Systens); a high-throughput mcroan-ying systemthat can dispense
from 12 to 64 spot sAgrbouetettidepl dugingerdion chnfesdalivencé kd 4 gpdlmr tissue using a

Bi o- I nstr n X .ecul i o) oChi .
(Nanogen, %%%c @?"%%@@bf @u‘%ec?‘!eg‘@ ’)alls gg{ceﬁ?a%%%} gtﬁa?lg%y(%gcﬁ er?geelék,e as used
I nc. ) ; sBi atieinpai3@eknsayferringitd theficturdubli @zad Bn pxpieaagaiobeticlcatide (sometimes
dr op-on-demand, ti ps . (Packard I nstr nts, Inc.), . FlexJet setta

[ nphar mat FRETGHE 8 Rl ee st Setnedt hEuilRS e L praker
2 and Chi piyRkettiod. Clek SEIem ihath&s HdHoNat well-Riown teeidueearbansator-

(VWysis, WD 2009/042962PCV52008/ 078014 Inc.) as identified and,
descr i bed Mmedialgd) geae rupy £y, AgnyiraRelectio)/ Ganstectigh gr variops othgmpyotein-based
Exanpl es @f ;¢ hPdeliveF 1TEXEE0RESAYS fecREIBuARIRFETORS BAL ot
0 e pat oot ‘%gg){a%d%s??e Y3 58%° 5B T R b age s
2007- 0059 76%edNpol 2087=00dBITES 2apldctyprSrativas ‘gane gWoS delivery 3l B0OBys other
.? ! 970’ 7401ecﬁ1r1]%u665’ 93§d9 fo%%%’im‘?(l) uc 16]neo p%Py%%Iéotic%%r.]elih%ri]ﬁlposdu%e%rpolynucleotide
m croarrays” ‘contal ni ng proobes or “pri ners honol ogous 0 a
pol ynucl eaidyde,staptl o papdiérdiy mdintaintd botly hae sdlt. i $teltle heimedinanartgpically
prepared. A suitable. sanple is ohtajned fromthe pat.ient,. .extraction
b “Benont ¢ UANAS TPALE RO BPUS B S AR R ot Heegl U BRduct oq
and anpl i tb@gatitle RRE BRIRENCC]l DR Bit&AR iBtol a&egl%h@ett@dmm_en Be:hgeng chip
or mcroarray panel under conditions suitable for hybridization of
t he 10§enégisichenmeserial ieplirgnde-gsy Plemidypid Budlear gr pHachspdiy chpmgpome. A
priner(s) I 3 80%e E4H Bl nfTGGRA L RYer of B PIORSRMES
prinmers n&@&gé‘a&ﬁgﬁaﬁ% abel %géﬂtaﬁgregy %(Je%trl&gyﬁrr?g tee gene gglanof
i nt er est . cAlls, ey n&hdweinthe art eirbddscratiedderdm. ol ogi cal reacti on may be
used to idcentify the probes or priners which hybridized with the DNA
or RNA of the gene(g)« i I _ . t he
patient is then det %r r‘f'lgtrllle‘!(f %?tnﬁﬁ{:%rgﬁg? égﬁpgﬁoﬁgﬁ%géggﬁﬁﬁ%?%ﬁé%i
appar at us panitlenhitonhrises a polynucleotide t@&bddeliveed it mihbstrgllextherph edoofr a

AT S BB S B B o

cel | ul osesidentPdsy@sdiad Arisdesorsgapiiass vanss smgnetikd. eAlplhrun aédiss, soéh as
the carrier can_be either soluble to sone extent or 1 nsoluble. The

support  neCBKEForRs yirpsbRsed VAR A STRRS HEEShBThyeshs: Py aliodeen
conf i guratde&flo&e,fb%e irfSenl Mfors taﬂh%m&g%gﬁyﬁ Li'l_eﬁ, SaRaAL& A Dhbadkpg

to a polynucl eotide, polypeptide or antib us, the support

conf i gur at(l ?) fuyr. BpinsBietacheal] 5:43s43%and Wead! alot1 989) Watdvied 4X(7):&8-82i.
the ingid f 3 . r nal

A S e L R
etc. or althepaiatucicetide @alpysing tienetrbesd genofilvas @as Kickdo€chnil i thdnepcatid gene.

w Il know man t her_ suitaple carriers for, 25bi ndi ant i body or

ot gon o PopE B B mE RN b pE” By da ARk R Res the
exper i Mentsadb @fdaning and refers to the pro&idkBY WALchG gefd biSnuckiid ®Gudkkts #¢ t he
| i fe kingdons except nonera. T%e can be easily distjnguished thr_ou,(tj,]h
a menbr anél@biirasired gvgthe Apsteall BY visua Rt te vitungiorng e piltor dateergling 1ts
eukar ygt esgeg(gl mOngk AOR ¥ 9SRnfe® The vALEcaATHRP 1B 8dst Bl QiaGR MBI

structures
mechanism of infection or be modified such that it binds to a different host cell surface

receptor or ligand to enter the cell. As used herein, retroviral vector refers to a viral particle
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30 internal nenbranes and a cytoskel eton. The nost characteristic
menbr ane- bound structure is the nucleus. A eukaryotic host,

i ncl udi ng, ) | e, yeast, higher plant, insect an 4
2009/ 0429@5&%?&@%8/ 078014 mammual i an cells, or al ter%girl)ﬁ\(/g%‘fﬂf}mprogm a
prokaryotic cells as described above. Non-limting exanples include
sim an, bovine, porcine, nurine, rats, avian, reptilian and human.

" Pr okar yotcapabbedil istrodulmg ensgeabisynuclkacy intod elishronglanyirad oheiral-like entry
menbr ane- nt?é)Hnd organel l es and are divided into two donmi ns, bacteria
and ar chada""A4di't i onal | y, binstead of having chronbsomal DNA, these
cells' genetic information is in a circular loop called a plasmd.
Bacterial cells areReeoynsesalalry thedughbtye ifoemstiaen dfe anm afRNa|; however,

m t ochondri on,(about .1-2jtmin_dianmeter and 1 m.| gn Rrokaryptic
Cel | oariree RS st col ap B PSR Rar oot o o it S

| nst ead ofinggiaeg irtd e wehorel TOK af e ieBdteCadlll. Oe pitOG88 BNA fd is called a
eukaryotes, bacterial cells divide by binary fission. Exanples

i ncl ude b9 not 10linmited to bacillus bacteria, E. coli

bacterium and Sal nonel |l a bacterium The term "human

anti body" as used h@f gipbots Wwherk gém@fem rhd¥gdtatle, ADNIADQEH SctdlaMicREs an

vari abl e and constant regions derived fromhuman gerniline
i munogl oBdetayirgeahb e adenoprwcHtpdairua AN O @ wstop ponstiect refois i then may

i ncl ude agjﬁ) _ uag&ghercg@%ﬁg?%t%%raﬁ%%ﬁg@r Qéﬁ fhurBn aﬂ@%ﬂhﬁs@&le. Adé:noviruses

i munogl o i n sequen rut at 1 ons 1 ntroduced by “15r andom or
si t e- sipeci(fids) artie edpsivelyi veell ahazacteripedp hothggesouegrdep efvimsssomeludingiover)50

However, the.term "humgn, ant.ib - as..used .hergi Ls.not . i ntended. to

et ude artbrbua aee BT SR RSN U MERds T Tl e BLRh et

of anot herintagati®l indths pest kelbgendtheh Rasonbinm 3, deliastevdarey) pgiiaiihegthont o
Thus,_ .as. used herein, term" un’g

human frangwor k sequences. ) t

ant i body” hﬁ@éff‘a}i@e%P&Wnaﬂtf?rﬁswﬂwtmiae SYHeeARE Wg§1t>§l’eé%ﬁ= SHEFEO of
t he prot eigded EorBtructédPRee ARTHAMBMIPKT AhplickidndWRiNG 9£/00&55 anflo CEP,
CH), hinge, (VL, VH)) is substantially non- inmmunogenic in humans,

with ol y 9 H8B4 sWaldermreeA 6 Ndvag bisharfegtpty #nd sppsilicSy mtegipting intgrikg bsHi es
desi gnat ed, .pr.i ( i . r e,
rat, r abbidctc ﬁ & nrg%i %@gﬁ&ﬁgﬁsgtaag?%ﬁ/%aﬁe i ?E@S"' 12%5 %:ta %65%96‘&?%%@%%‘3
desi gnat e &{i¢ Andshehdiweski es alb@RR)SYIol EnllBiok B3OERFIPIy, fanmi |y specific
anti bodies. Further, chineric antibodies include 25any conbi nati on of

the above. Such Cha’\‘/%St%rs‘%lﬁat‘ééﬁthf’ﬁ?ﬁoﬁ{‘é%r%ﬁ%ole?Qﬁ‘dé81091@9 B Gl SL AR Y
retain or reduce the Tnmunogcnicity 1 umans or ot Rer speci es
rel ative tpplynaceomiidichh dclopunitiviebdingsd arthus], knawhuimde aantiSutodytdrsare

distinct froma chineric or humani zed antibody. 1t i oi nted. out
Chat - oohurfRAD | BB L8 TP HRSE da B “30 Ao RORHET T A R
prokar yot isgui@es fidkad S’t@it!i%n@ ald TollhatA) d PeRaédaBiok e BRIl WI). In order to
functional ly rearranged human L
optimize expression and/or in vitro transcription, it may be necessary to remove, add or alter
57 and/or 3’ untranslated portions of the clones to eliminate extra, potential inappropriate
alternative translation initiation codons or other sequences that may interfere with or reduce
25  expression, either at the level of transcription or translation. Alternatively, consensus
ribosome binding sites can be inserted immediately 5° of the start codon to enhance

expression.

Gene delivery vehicles also include DNA/liposome complexes, micelles and
targeted viral protein-DNA complexes. Liposomes that also comprise a targeting antibody

30 or fragment thereof can be used in the methods of this invention. To enhance delivery to a
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30i munogl obulin (e.g., heavy chain and/or |ight chain) genes.
Further, when a human antibody is a single chain antibody, it can
conpri se %Véwgﬁhg&eptl de that is not found in native Ry 2008/0780 1
anti bodi es. " For exanple, an Fv can conprise a |inker peptide, suc‘h as
two to WO 2009/ 042962PCT/ US2008/ 078014 about ei ght glycine or other
am no acid residues, which connects the variable region of the heavy
chai n and celhéha/mucicibiasd preRypigms of tfmsnevemhghpaltbﬁemmuggﬁé kP qritipRe@ips or binding
pepti des f

P ant EEEgTS AR RRih Do AR R o OF HREE BRLE Bondn g
t he anti bedys ersanlirayceeds.f lnomimoﬁycsme ﬂemmqngf pulmmnienmdm ttoegtablbmlcelm

unogl oBanH A e et GOy GE AC BB ORARATHIIA GG bRt sl Badaton

library. Aalb@@sheaRtthdaehylihiiab tdcBnigeest pteemftfacﬁsﬂ‘ectamhmmﬁm@emdltmo
i mmunogl obul i.n sequence can be identified as such by ring.the

am no aci GOREHSABA ot CRBCOH BpERPrEERIOn BRHY R"S’“P‘F?éh"a%ﬁ“ﬁkﬁygg e s
of human 10g&f AR SHerRARGE R g%csﬂﬁtﬁuesA sel ected human anti body
typically is at least 90%identical In amno acids sequence to an

am no aci d sequence_encoded by a human gernline inununoglobulin gene
and cont ai ns am no B¢ phrawsselieyipperht refedfelftionRauges iRees sl ibselurgs

bei ng h” cu%% @ 60 nhi()roﬁltﬁé‘ys.g’eéﬁ'éh' dific EHIE%’&Q&%R)QHL SLaRBh Hé)ed%x' d
sequences o ecies (e.g., i ne sequences).
certainm caiscgspsta ahd| tiampamq pophseninya mmﬂilzﬁaf teClpagites 889yn prongwé Bkléun the

| east 96% 8% 9% i dent,i ca m no aci.d ence t
Lot et ariodt husRetnile ATk B pirred Tt hs e 1 FE RERA Riplaaé DR
Typi cal | y,sc@chmﬁhaﬂ?brbﬁﬁyioﬁi@ppm{z&ﬁ sfur:h)m thaautlircd i BIS. h?utmrN@eﬁnﬁj 1133

sequence W | a nore t amno acid differenc er Ihe
ani no aci angé(%%ﬁ@le Rf&»@uwmmf? ?&waﬁen&ep i ?FemP‘E'fﬁ'EFL@gF

gene. In Gehtah Be GRATS: de'iéﬁﬁmhé'ﬂ”@%bn@{m iRy Ye. NBYchdéchRlqaYs Qe Besneie&%ed
than 5, or even no nore or am no acid difference

front Ihe fa&ﬁmm&d@%&ﬁeﬁé\@éﬁ%@d@@ a5 568 68 4ripFeRe aismetin byt Bised fon
gene. an elcctrodﬁ ﬁr%@’iﬁ?&e%@ﬂgéh?&%al 3&%%1139 g crl&f, &i§ séqg el éL@R% €s

di splaying a sin I ng specifrcit 'ch have varia

const ant rdegnioﬂ&byiﬁlaymdt dlridfh Pmmﬁﬂogéﬁﬁl il FleanidriopJbadigly etoall (1&99) Nucleic
sequences. %ﬂﬁqs@ Llnt ends reconbi nant human anti bodi es.

25Met hods é anti bodi es are described herein.

The term™" reconbl nant human anti body", as used herein, includes all
human anti bodi es t h&uriause‘gpiceghapse dr “micpreagednd cindat edhmiodisalrakmed iny

reconbi nan as .anti bodi es isol.ated fram.an i . . g.
L o) ke Ml i R b P e e e B e o ETe R R R o' Sidlees
i munogl ol i; GePenEs (AFfyRetik bt d 0aBCHap ePaReATEMEsIBEEOOLpRALIRALhES

i sol ated 30from a host cell transformed to express the anti body,

e.qg., fromEyigslesestsaacal a%msé‘ahlegaf%@%eeao@r LD Prtonipasie

conbi nat or n | )
2009/ 04296}321 A g?@%?ﬁd (G AYohiRRS, PR RHBx L; 2 high

throughput, automated mass spectrometry systems with liquid-phase expression technology

25 (Gene Trace Systems, Inc.); a thermal jet spotting system (Hewlett Packard Company);
Hyscq HyChip (Hyseq, Inc.); BeadArray (Illumina, Inc.); GEM (Incytc Microarray
Systems); a high-throughput microarrying system that can dispense from 12 to 64 spots
onto multiple glass slides (Intelligent Bio-Instruments); Molecular Biology Workstation and
NanoChip (Nanogen, Inc.); a microfluidic glass chip (Orchid biosciences, Inc.); BioChip

30 Arrayer with four PiezoTip piezoelectric drop-on-demand tips (Packard Instruments, Inc.);
FlexJet (Rosetta Inpharmatic, Inc.); MALDI-TOF mass spectrometer (Sequnome);
ChipMaker 2 and ChipMaker 3 (TeleChen International, Inc.); and GenoSensor (Vysis,

32



prepared, expressed, created or isolated by any other neans that

i nvol ve splicing of human i nmunogl obulin gene sequences to ot her DNA
sequences onbi nant human anti bodi es have vari

const ant r"%‘gg@ "émg ¥ived from human gem | i ne i mmunogl o%%}rﬁﬁ%gmso”
sequences. I n certain enbodi nents, however, such reconbi nant hunman
5anti bodi es can be subjected to in vitro nutagenesis (or, when an
ani mal tr dnspendentifiod aﬂ@aheacﬁﬁlég iqullmr(@@ﬁ) AsinusRay, Biomedi Fug. 4036t158.

t i d thus , d s
T e e X hles o B HRRy M TS B S T SRhbed M RGP, Nos.:
derived frooyant 3rzglmt)¢®09@1 %mrmm @e4947, pE7MI5a76h Md 206TH0BSHTES andTB)S.

not naturally exist human _anti body gernmline repertoire in
vivo. Met Wé%ﬂt\lés Tﬁik:isﬁﬁ)éﬁ Fr@g%7i(bé?ﬁ§8%%?@s are described herein.
As used herein, "isotype" refers to the antibody class (e.g., IgMor

1 g01) that is encodﬁﬁo&yasjs&av‘ge&%wa” 610‘Fi§fb1@)ﬁ¥raisegb1ﬂﬁl1n9@@ﬂﬁ)es or primers
The terns "pol ycl onal anti body” ycl onal anti body conposition”

as used hdPBioZeRY e nobmycigpl ap%lwe@rgdw aHbedyolesEded Raringre PEpdpd oty
fromdiffenefhe ﬁr@% fs oblafiR8 frofPADBIA, SxPacbX bF é?loﬁiflc bRURRGL ORiih Br
mol ecul es secreted agalinst a specific antigen, recogni zing a

di fferent aupmmpmauon thereof is condudthéam@mmdlﬂbdrmhmbasmal Taasdnkydelis"contacted
"nmonocl ong?]tantl d%gco osition’ here

prepar at i hgfgegehcf‘ 1ragray afmel ufder g?ncp '[IIOHS S Labld &Br Eybruhza? n ?f the

es o ecul ar” conp

monocl mnalgerdit) dr@eye RrodipnS) &fl intredi & }ﬂieagtsbeiﬂs)selr paer(P) da.diamgd spee g‘en@cmp«
and affinity for a 20particular e

the term "¥F BHEPITRYnt cﬁ’éobé?s & E’%‘E?r??aéig Fiﬁta‘?t?@éﬁbf/leéé}feg%tyd%q“@fﬁﬁ 8und

or conposidhQ® 6fh1%5rc!;ts Pﬁf&ﬂiaHGQS/ eadch@ch%p&ﬂ B(ol@%whl'}éﬁch@& blay bk QsddR€ identify
conposition to be detected, M‘%nuc eofide or ein such as

an ant i bodye BebeseT PEIgEEhigh hybaidmea doi DR VA PEhe ST b imieatia o
i ncl udes t i

2501 ovi de Loar s SOBAABRRE A1 b phithy RUMMMEANIANACHIMIE (o as
gr een f5l uaf@smenttonpd mpa'ranus(eﬁlﬁ)etimdd the like. The | abel may be
detectable by itself (e.g. radioisotope |abels or fluorescent |abels)
or, in the case of ey

al ter ation of a sub?tﬁ}og éX('i:‘{%Mn g'?'g!cs oﬁ?é’%@iﬁat ?Aooyns{lﬁﬁoﬁgﬁ%gé‘éiass’

det ect abl @olyfh@edea;hﬂymomamebpolgmhﬁam éexftmn 1S/iad, hmskaads;eneﬂiﬁa]emﬁinmiiﬁrrd
nore suitab for h-t hr.ou suita

ee nin such bl e
30l abel s iH Illelfﬁfé p ryéqnéld%g Ir?ﬁ, r[l ?%m}“gd? @S%ag{rgj E\g}c Chrriarcan be cither
f1 uorochr RSl 16 BEHE bAtBLIRL EREMNble. THR AR ﬂé@ﬁ@z&ﬁ@ﬁ@@%ﬁ&&ﬂ@iﬁ%mble

conmpounds, dyes, and proteins, including enzynes. The |abel nmay be
si mpl y20d etstptERl g?nﬁgpranon so long as the coupled molecule is capable of binding to a

polynucleotide, polypeptide or antibody. Thus, the support configuration may be spherical,
as in a bead, or cylindrical, as in the inside surface of a test tube, or the external surface of a
rod. Alternatively, the surface may be flat such as a sheet, test strip, etc. or alternatively
polystyrene beads. Those skilled in the art will know many other suitable carriers for

25  binding antibody or anligen, or will be able lo ascertain the same by use ol routine

cxperimentation..

“Eukaryotic cells” comprise all of the life kingdoms except monera. They
can be easily distinguished through a membrane-bound nucleus, Animals, plants, fungi, and
protists are eukaryotes or organisms whose cells are organized into complex structures by

30  internal membranes and a cytoskeleton. The most characteristic membrane-bound structure

is the nucleus. A eukaryotic host, including, for example, yeast, higher plant, insect and
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may be quantified. A response that is sinply detected generally
conprises a response whose existence nerely is confirmed, whereas a
response RF851$B4 Hguantified generally conprises a resD%%%ﬁ&ﬂ%Mbﬂﬁp;
guantifi abl e ?e g., nunerically reportable) value such as

5intensity, polarization, and/or other property. In Iunlnescence or
fl uorescence assays, the detectable response nmay be generated
directly unsanmgalamlcglﬁﬁ, nogkoradively ffonuppioftryeiec eeds acdeserddapete. Atpnaasitips
conponent a e n c
Iunlnophoregéagékxgggy %%%ggég%gbﬂﬁgdgﬂp r&%%%Lgf%#MMH%%&ggﬁ%}ter or
i ndi cator) conponent. Exanples of |um nescent |abels that produce

si gnal s i ncl ude, but“Pmkamu’t cdlBr i vdlly cbi ohdmsmesnzember a¢mbrane-

chem | um nes (ﬁnce H g d l%ﬁlﬁﬁ ence e gps 24 Mionall
conpri ses A"¢ gﬁﬁg’e%a 6?8 iytdsd die én%?s hﬁP e 98 omatly:
Sui t ablse neftdads h@sﬂﬂlg tHioimBaRiN DIA, filtdse bl g@ﬁﬁem&brmaha;bshm mgmaﬁzsrayop
conponents are or, exanpl e

in th t and describ E
Haugl and, Al il lpassns eqllsperisereBA. e et o B fgchondrion
Resear ch gﬁ‘%{ﬁ‘ €L 6 Oldn8d ahd 1EXABLES Pﬂfkahkbﬁ’b BERTEIHre RELORS ok BEhide,

but are 1 limted to, aequorin and |uciferases.
Exanpl es ¢pd supedspherialuandspaaininsieadef goingibravgk claomteaeriicaian prpgasseed
to, fluor 0 rasin,
courr i, o SRR eel SR Sk ARUAE A Thpa Y BREE, C,
Yel | owp Cdswisdao BhaibilsNjactzria, £T ex/d badRethim, @dEe/meué/fcdipceriopt i cal dyes
are described in the Haugland, Richard P. (1996) 20Handbook of
Fl uorescent Probes d, Research mi-C.al
anot her aspect, the%ﬂ 5%?e§ggﬁ mﬁ%8%¥ lé?ﬁﬁ@??6%5%?%%%“?%?@%ﬁﬁqm?$
coval ent aiataghngatle il @naedtlrediouns deﬂm@bﬂn@ﬂhummeganﬂme rmmnnagl‘okmh&
surface of the ceH% ﬁr tissye sucp as a cell surf gce narkﬁ ng bIe
f unct i onal*Ht8ePs, P ALPEUMHE odigt ot otV EFEPT P ‘P%‘H & ggninp ag ggs
groups, arnB&icdh9WMan h@mﬂl@%mhn SHIPS sediBh@s (8. gieﬁutaﬁblﬁ‘sqm%dﬁbMy
esters, 25and sulfonyl “hal i des, all of which may be used to attach
the fl for aaedow of sspePedilyc BUGEIEHE il e CUPRSOITHE Nafgiondr givo) fiowever, the
functi onal,.gf appQfanfitiy" Eﬁ%ﬁ%&%ﬁﬁ ;s'n%%kc Yi%& to ﬂ&E@d BBt R w%héhet:@if{
attachnent to erther a fin t he’ agent e mar or the second
| abel i ng asggmncesl‘qbtitmu&omﬁhqgqagnhmw@nmptbar maminalian spemes such a®a enoasp date
of the present i.n on.relates . to a net d o] ' I
reducing b etiee%mhg‘yln wmm%ﬁamfwmkéépﬁggﬁg an |%%%8§¥ Q%Hgﬁgglhugan
adninistenmﬂgmhﬂrﬁhstoMKhﬂﬂﬁ&fQAﬂﬁ&iBﬁﬁhﬂﬁﬂ@@ﬁﬁ@lﬁﬂbdﬂﬁ@hmaamegnCDR
effective nDunt of factor Xa er.ivat Ll.n one |
ebodi Hent FIHE dr CalPRenh e o oty h}g biggs (UL HR ssHipgptinkly non-
nodi fi ed %ﬁﬁﬁegawmtmﬁ{aﬁbmmaemn)nﬁuﬁt §dy@Ence RAMEEE o0 ariRRorR! SigRAAY] ant
activity. The derivative acts as an antidote and substantially
neut r al | zextibpdicsArsigevedprimple (merlioyi vapoor, chimpapiehi ¢ apdent (ayhe rat,
enmbodi nent i _
SIE %u]%l%{f) éqﬁ)a&%?er ﬁld?ﬁdblmzﬁnﬁtﬁer%z{nﬁrﬁﬁlg Hé&%’f&te such .TPGCIES, sub

d a- donalﬁFe | ect nore particu
human. genus, genus, sub-family, fannly specific antibodies. Further, chimeric antibodies mcludr::

25  any combination of the above. Such changes or variations optionally and preferably retain
or reduce the immunogenicity in humans or other specics relative to non-modified
antlibodies. Thus, a human antibody is distinct from a chimeric or humanized antibody. Il is
pointed out that a human antibody can be produced by a non-human animal or prokaryotic
or eukaryotic cell that is capable of expressing functionally rearranged human

30 immunoglobulin (e.g., heavy chain and/or light chain) genes. Further, when a human
antibody is a single chain antibody, it can comprise a linker peptide that is not found in
native human antibodies. For example, an Fv can comprise a linker peptide, such as two to
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I n anot her enbodinent, the invention is directed to a nethod for
sel ectively binding and inhibiting an exogenously adm ni stered factor

Xa i nhi bi tﬁé%#"'a’“?zlg‘?ybj ect. The nethod conprises adm ni %ﬁ&g&%&ohhe

patient an éftective anount of a derivative of a 10factor

derivative as descri bed above. The subject nay be a cell or a mamal,
such as a human. Patients suitable for this therapy have under gone
prior ant iabosgighhglycinger eipsr, anfine aask saspives, whivdyohzeets theeatiabignegivselghed

Bearpi es. op SR AR ASRRE ibon SRR Pl 0k Rl Porfiac BBy

15ar e not tbberofleshdnayrigirondapar i nux, i drapari nux, biotinyl ated

i drapari nux, enoxaparin, fragmn, NAP-5, rNAPc2, tissue factor

pat hway i nhi bitor, DX-9065a, YN 60828. YMI150.. apixaban, .ri.varoxaban,
D 348292 ot am xabAh SELRTHH oR 2Ry R SER F B e
wei ght shepaguchce ifithd dagbsdyXabamined fro@nysysiomlsingthuman irhateicbulihe
source of various anticoagylants is found throughout the description.
20l n one asprates ?-%ebﬂ’é‘?r}“&%%‘f‘%é“ﬁ%e‘&c ST feE! Mg TeuEogioRyig genes
nodi fied o bl eRuEch GnindofRhoglbBulBNE&nd SBRE. . A hl8ah AAIHBAY %At is “derived
derivative has or exhibits no procoagul ant activity. In t¥1| S aspect,
t he deri vdtinve: nomprdesabneaimmusgsiobalin ssauaet gan kesidenidisd 49such by 4emugingo
448, or 4 0f I : i : ] er
aspect, i P Hescqietbeof ke byiGol ¥ Herihito Lot aRlnch R RIRT
139 and 136mlnmedd8nmogldbuliit d stBOted hdma® &ittbo8y GfpicBHQIs| aDleD. 90% identical
equi val ent.s t hereof . . ngianot her asg%c[tg’ f the invention,
the fXa dePFPHIATES FEERTES0 FRETIIAGK SYRERE PISRATT Bt HIHF RSB he
active si tiginflihoflbBulin@n 0t @nthinsl aA{ins #6d teidusLgaridintgy thbauinhi eeibody as
di mensional  structure of the des-A a tXa may be found in,

Br andst et thsing hymap gihgn conpdred lolbogermiing imguaglopy gy sminoigyd sequences of
2009/ 042962RCT SR 008/ AR dermline seqluences). InteARACRRE, ARRBGanRbody Ry be
invention, the fXa derivatives may 1ack ‘the G a domain as well "as

ei t herlsoneit BRstIA, Py cEGH cat Fatan87%] 1B a s OR%ridentiseldn apfnotasel sequence to

i nvention, - f Xa i.vat | onpl. ' el

chai n. O A gl SERE kG Ry e QML Bk B IR0l Th N

cat al yti ¢ henmiantitaftly detieiddthns e pamieulpr lameasesmlive seueacewdbgighiiyencomore
5binding iphiphitars. . rel ated serine proteases have catalytic
cormi ne i t0b8 aed QR PR B At P SCRRRR aPrady Bg Uittt
catal yti c damidinangogioBulth@nel B @ reiaradk ahehuhiditBed Siay Hisfay 86 tlof:

fXa inhibitors. Exanples of related serine proteases include, but are
not 20 than 5, or even no meore than 4, 3, 2, or 1 amino acid difference from the amino acid

sequence encoded by the germline immunoglobulin gene.

A “human monoclonal antibody” refers to antibodies displaying a single
binding specificity which have variable and constant regions derived from human germline
immunoglobulin sequences. The term also intends recombinant human antibodies.

25  Methods to making these antibodies are described herein.

The term “recombinant human antibody”, as used herein, includes all human
antibodies that are prepared, expressed, created or isolated by recombinant means, such as
antibodies isolated from an animal (e.g., a mouse) that is transgenic or transchromosomal
for human immunoglobulin genes or a hybridoma prepared therefrom, antibodies isolated

30 from a host cell transformed to express the antibody, e.g., from a transfectoma, antibodies

isolated from a recombinant, combinatorial human antibody library, and antibodies

35



limted to, mammali an proteases such as plasnma kallikrein, thrombin
and trypsin or the bacterial protease subtilisin. These derivatives
further inghygsymegd fications at the am no 10acids resipd4RRr008/078014
equi valent to the active site serine (SER379) or aspartic acl J
(ASP282) residues described herein. I n sone enbodi nents,
the factor Xa protein with reduced procoagul ant activity conprises a
modi fi ed IPrepatedcerprassednpisnted Ar lﬁwéteﬁgm BRY etaeraennp asipyelyve snlicingrpf human
addi tion Emgﬁ ' deumai i-pid
menbr ane gl n |!r)1%5ﬂ61$ﬂ|%g? I4'6:81%3n(lg%:éé?‘%)oms ebrﬁ)%g‘}iqr%e&%tgge&%cﬁge%?& %n%ggﬁr#nﬁdg acid
sequence aftiR@esitlgvaatriableand echstdnutegiohe dgivdd fimheliumanfgeoehteai n am no
aci ds has .been éhﬁ"gﬁed' Exaggl esrta?f tbh%i r]m(iJi ﬁqi ed d a-.donmi o tq%t
reduces t N BHBEBALT S e} SHE BT HEHET S PRy LoHpT fesgbinant human
pol ypept i d@gbaiespanbesubechd\tdo NOvit-b Buigei@ sy 08 MhBO adSiithaSEaygnGefop
SEQ ID NO, 3 or an equiyval ent thereof, wth at Ieaﬁt ne am np, acid
subst i t ut i"YAaN AHRHALFIGRS 1S Fcd 81 WY Tomays nﬁléar%ﬁ’é‘fslﬁia‘i%t BhHEe BNOFSHRi n of
a 20 wi | d sbyRAcAWIBR VIRGAPYLX8ei sV d Yecdnbi SR BnRERRE LIRBY Rnc@lind east
one amino acid being substituted or deleted is a y-carboxyglutamc
aci d ( Q@ a)whilgldgrivesksiren erd whatedsth buman gergiiae Ml M@, VI3 segmenrnes.mpryawi taturally
positions §;.: Liw: : , : . 32. I ﬁg.ngﬁ
enbodi nentengtt%ﬂélﬁilﬁﬁl Oa,[néaﬂ gbp i%@@n%%er%%gg? vos'gigg%lﬁgsetoingal ent cal
t o SEQOI D ahGbodiesare daquihedlberin. t her eof , but is an uncar boxyl at ed,
under car boxyl ated or decarboxylated factor Xa 25 protein. In sone
enbodi nents, the antidote is a.des-4 dr qnf Xa es-d.a
EXe370A I soms onfifdhe <, b el RS %‘ﬁfobt"é( 9% FE° 1 B s that
phosphol i g$ ehcovedyerevpelaii agstnrtegien gaeapri ses nodi fication or

del etion of the EGF1 and/or EGF2 (shown in Figure 3 as am no acids 46
to 84 and 85 to 128, respegctivel part .. i.e. fragnent of.the
EGFL andlor EGR. dofh RS oGt wfbaly RR e oL e iRRT B e Gitionc R
or subst anfstédhdryin radér tb AGr&atatioe of argivbdiehiiare Seritved iffohedl ffofent Bl ks,
For exanpl ? the nodified fXa E’Ir otein w th reduced phospholi pid

menbr alle DiNSAATTG HETe shitanHogPylin melepdsassreretediagaigyt aspeci tnitiere §2¢ixa
may cont ai g h@i,@%ad(gfoﬁk@%n%ﬁwd a fragment of the light chain that
contains CysI32, the WD 2009/042962PCT/ US2008/ 078014 am no acid
residue that forms the single disulfide bond with s302 of the heavy
chain in SEQ I D NO. The teris Ssprockmploiihedit 9 “mReoca] Yibpdecqyippitivg e
t he am no ' 8 ALY ‘ mgqgm LB :
derivati velf’%“l&!::ﬁjetr g t\/\oegﬁgpﬁ p%?&%ﬁoﬁ%ggﬂ#g??si ng SE%QII:D NO&pf%lB&an
ot her enbouéneeiens antibmtydemipositiondisplaystarsengbobippiopspeddicsy agd SEQLY orNO.
15. 20 articul rlé]m%gme enbodi nents, the factor Xa protein derivative
conpri’ses PAITO ST Fh'E 'heavy chain that contains the catal ytic domain
of said factor Xa protein. In sone enbodinents, at |east one am no
aci d substitution i aspseenin,dhe e "bbelirmterdaatnectlycir thdpesti detaviabie

fXa selected fromthe group,cansisti f u2l 18, Arg332,
A gaa, - 10oTpRyaLor g S RaE o R el 8 e ) MO Lo bR e
Argl50, Ardglecl,e. tysolaficleatidt aeidiSa siich Shyamtiiodpss As PUFheticnglabeled"
respectively). I.n sone enbodj nents, the antjdote is a factor X X
protein Wi SPHPRER el hsi tpr@n g inRludesseaucpees conigerd i 1RK%°. lyapelgqiideythat will
Ser 195,51 1 FEDS 5403 L TWARSELAG) (e ibuRoRIELl B bogdeiids ashiani ne
or al ar?i neﬁ Such lgrr]g%i??ca ionls m':lt be madgﬁri?[(i;l v?n e ty%le DCa psfcottei n
or to any Rsftei{ETRbefdfthedks Xehedatst wiay §e dgentatile bgiei(s.gaediorspised labels or
above. Fory GXAMmN fivcit 1§, 858 GsBoPM MY Rad i by AEHXenShis AELIDSor
a subsirate compound or composition which is detectable. The labels can be suitable for
small scale detection or more suitable for high-throughput screening. As such, suitable

30 labels include, but are not limited to radioisotopes, fluorochromes, chemiluminescent
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resi dues repl aced by dehydro-al ani ne described in Exanple 1 has shown
antidote activity. I n other enbodi nents, the derivative
has reduce‘goiz%%@gii on with ATIIIl, cofactors |V/ Na aanQT%sllza;}ls}cowokJa
as conpared to W Tld-type or naturally occurring factor Xa. Th sone
enbodi nents, at |east one am no acid substitution is present at am no
acid 20 position Arg306, Glu310, Arg347, Lys351, Lys414 or Arg424 in
SEQ | D NOSon@oamntd, dyef.Angd pRBeiniinehRing eheygh6h, TheyahtbMay by S23ly dateckdg 410

in chynotr i n._numaberin tivel i fications be
e T w T T BEHTRE o GeudriE BRD S der R FRRR T PG e SA TP e
or fragnentisselessiendaentréal oyvenfibhed) Wherfeacnhogini®thksis gulitif@dbemally i s a
protein conprising the am no aci d.fﬁgfequence of a seri n‘e r ot ease
catal yti c GOWHPT AMRTRORSCCEN gifAvRTH 1815 (Rigi- BFOEH Y FRR°Hg EuyPhe 6 g
the fXa haamysiGNpdiRizaBhe indoobiBéN R0 . TNRMHAR TRETRI A Bl R LEATE the
such as plasma kal likrei'n, thronbin, trypsin (or its bacteri al

horol og sulsteciablgiraspongeinedy hegpaepied dirpcdbyolyingndpmingphasel of fledopheTe ack
serine pr £ Vi i ol i 0] eX ut
St 11 poscssRnfdlely H ey apfth i b ARUNG kel o SRR, ]
cleft. WhuR0ephadd208@PHHWISAA084OV B0 4nother (e.g., reporter/Alr sraligt @y ¢ aharbnbnt.
this invention are pharnaceutical conpositions containing one or nore
of the nodified fac ' ' | I
acceptable carrier. gﬁ%@%ﬁéﬁﬁﬁgﬁﬁgﬂ‘éﬁw‘%% glg%cgﬁg’ %uﬁﬁfeencott in
need t teer dotitddno divhanoesetndehad chdntilunpnavénde. Dhiectdds lursidedenefrédponsa

reduction or stopping of bleeding. The co si.tions can.be )

Seo- adn ni SRR LUCTPRTCShSROES Tl i SEGRRTICD PL Ay T dieieb i elent s
or enhancagethdtR aag hinvindphotds fbinamimsdcatly KacHiy ds¥atdoMPonds L RAPYEinQhe
such is a second agent capabl e of extendin asma half-life of

: ( t he pl
the anti doFenderegiihpe Lr gramplp tralﬂwl%ﬂéc%whargé’eﬂ{%g)i Tiendperk aitiuasseHot
limted t Oghhsan RedoXRndHohROMY 6" 68 Q9IBL RIS &fﬁﬁﬁnﬁé&;%ﬁttép‘?o%ﬁ idcf{Rc AU
chain or an al pha-2-nacroglobulin bound tXa derivative. Formation of
t he coifpl et beitedton ad@arid Bndeciferagesve and a second agent (exosite
anti body or al pha-2-nmacrogl obulin) would bl ock macronol ecul ar

i nteractions but retg] ny _ v i :

i nhi bi tor bi ndi ngs. %‘g@{)’% gﬁs‘% 'gﬁt&ligr-"%‘igﬂg%t]? @8@%2’“@%&%&3&%?’

co- adni ni Sluoatsc@n, rhadamicks tddmatmethybhodsgmihg, podisdrttirosinosendes.onéthgd i n
Yang Y.H., et al, J. | nol . 200 1:177 1 8219- 25 V| kens, ..M and
1 Shnasuesty s pyrengREHA grcéR pnche Lo a%7 Bakae B ARy il
Chur ch n%S\OII}&d. Q}th@lsuitaglleoqdicaﬂc%@areﬁas(cﬁbed ﬂa&ﬁ%H%@@%nthRich%rd P. (19|96) I'n
sonme enbodi nents, a factor Xa protein is nodifije chem cal ,
enzymat’ ¢ ‘AndpeRiarfdilparicentdanhss apbRessshrfsiemicals 6 a?fi-/]-ve site Ser379
may be chemically nodified to dehydroal anine, and the G a domain nmay
be enzymatical |y remmyRfhd s eby mRimyRsédt Bbdas unbilordfiz«das CciiRad chvilent
Exanple 1. A nodified fXa described herein may 20 al so be produced by
r ecombi narfitaphiRgys tas coly B FympRICRITECSSBlGN Ohek hepurlae of hscB AEgnpepch asa
b | -ty pe il shIEQ N0 B ERAIREtolfh FRESES bt 1 le 7
for di rectéeefgr essi on bfsu%)ebco ?tndgntggnq}f @gtugm ’?@L%n{)t‘;saéot rgﬁ)é@f)&?

al t er nat i viedtiiocynBe grups,einnnangiohps, hdoatelyil eedpsiodildingias,isoecimenydyb esters,
produced by (GEOIDLNAAL 20k, Peede P A tﬁgh%r@scteﬁﬁ A0 (PG £
f Xa by"an "actrvatror, such as a shake Venom €. 0. Sse S VI per
venom andn2bamrpliexdsicobf thvifhiatibhe stapfod diedtuoayscdnk MadILillldapenSuinj tbedis
that will benefit fromthe adm nistrati on of the conpasit.ions

descri bed HaHemeant e & ﬁﬂwﬁrﬁwg&ﬁ@tﬂtﬁﬁa@rﬂweﬁfa@ icdiug et are
experiencing, or predisposed to a clinical nmajor bleeding event or a
clinically significant non-nmgjor M&Rsisng tkvBReatidexanpl es of clinical
maj or bl eedi ng events are selected fromthe group consisting of

30henorr hage, bl eedi into vital organs, bleeding r irin i
g dqn% aspect of tfle present Mvention relates to 'gmetﬁc(glctJ of prev%ntmg or

30  reducing bleeding in a subject undergoing anticoagulant therapy by administering to the
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procedure, and a bleeding index of? 2.0 with an associ ated overt

bl eed. (Turpie AGG et al, NEJM 2001, 344: 619-625.) Additionally,
the subj eQhq IRy oP8s£XPeri encing or WO 2009/ 042962PCT/ Ws20R%,04RA0k4
predi sposed to a non-maj or bl eeding event selected fromthe group
consisting of epistaxis that is persistent or recurrent and in
substantial anmount or will not stop without intervention, rectal or
urinary tsagectishedentivg ampaat of 8 dacteigta prpisa desivaiivce Wepna eefigidineit the

t her apeut i .. : . i _A-n i jtes.:

ol seoner o CHUVE SR Sod BUpRLARLPI AR IRHAITAR G doDiaB bty Rl
subst ant i atdubtdbadchd pwsagdame attiraty. U$e dbtliyatias sus asdnetitidett Andsubsagtiatixl

Ui anned THGHERUGE B coed T i PG Ty s o Bt o

i's admsni sitedretladttic@ént b Glagithaihleds! dthk Sibjed nAR be¥ efaasH oPode faiicularly,
inhibitor or prior to a surgery, which nmay expose subjects to the

ri sk of hémfPhage. toln any of the methods described herein, it
shoul d be understood, even if not always explicitly stated, that an

effective amount of 1d hiRideshbatimve, the ieRidi i§ HRERM tb Q nidiedSuPicREtively
The anmount can be _er_rﬁigri cally detennined bg the treating physician
and wil | pardnggodinkibising apexaganrysly adpanigiered factpr Fadnhihitesfin a pgbjedib it .
Addi ti onalmefuﬁcrdtc%@rigéa aﬁﬁﬁﬁ&&?ﬁﬁ@_rtl?e‘;pamfnttah%ff%étﬁ/%tahﬁgnm%%'eﬁ{fﬁﬁe'0?9l ude
but are not [imted to the rdentity and/or amount of factor 15Xa

i nhi bior factbri Xehdemergtivecasaedpeided atrbve.niThe sbgpdt mahee sredhod rormmoldsich hat
the antid t%ar\{\,i |1 be adm nistered to the subject, the fornul ation of
the antidote, and the therapeutic end point for the patient. Wth
these variables in mnd, one of skill will adm nister a

t herapeuti cal | y ef f Batiantsesusahdeifot tiiothbhpy basjumdergbme frer bnteat@dant kierdpy,
cont enpl atfed thaf @Ft Fer}peut' cal deffecti Ve . rmugt of1 tthe ﬁlnti dot es
descri bed Her @R s UFY 'ti%ent" PO EBIRT T AT MO0t ©'SUEEY direy af Jpen 25 4t
20neut r al iizabitcrdf Sdtor CRAGkh@dPles bMandicsd#ja@ttthara Baot ¥ mhibtien abedé but
0.01 mlIligramof antidote per kilogram.of a subject's body wei ght to
1 gram’of aéFrﬁqtéIB"t“édEfélfoqgf‘ﬂ’adﬁliléﬁfi@?aféwéu%P@&tlatﬁd e g0 gipcaRain, ffagmin,
anti dot e. NAPJS,Sr]\fAi{)c_tzb@srsu&ﬁ%ﬁﬁﬂhﬁﬁﬁﬂhfbh% ﬁ)@?ﬂ@a}gﬂg(?@fzﬁ,ﬁﬂ}’wibﬁso,

provided to the subject in a concentration a ran rom about 10
nanonol ar apgabdyelivarexdan F-ohA9ds gtaraixabaso U- 1Sbna koIl ArGI1e0 1388 hitlow
m cronol ar, . 0 . B, I .

The corrposnik %1?%1}1%%%“ %%qgﬁﬁlﬁﬁl%g Z(rgbeag"?n glr%ﬁlﬁ{ngmﬁﬁtgg%gﬂ; cealpﬁ[él'fS ?15&8% P{/e
for the antricataatitagslehs it fousl yraughogthezdsaiptiothi nd, either directly
or indirectly, the factor Xa inhibitor in the subject. They al so can

be adm.nistered in amunts to substantially .inhibit ar substant.l.all
neutrai ze. exogenoull 9 URCANS BTt ek apoalt skl fig iorY gBlirea o

subj ect. rMLRAARNA A4A802 RCIHJISRENShOMRBOL Ka derivative has or ekinbisd ad |
anot her asFect, the invention rel a%e; fo.a pharmaceuti cal. conposition
SPEFE tAhESr

for rever FFUGASHARAHT] i ihip BRYF RIS fogstaning acid regidhesy

Xa i nhi bi 49k 8848 IS 449, 8F44 @ RSDURESAD NO OB dgblvABnRAMBr&HfS IrfAriofdr an
effective amount of an antidote to the factor Xa inhibitor and a
phar maceutapregh [Re dgsiredpreapmprieasnt jeast amjgo a¢id ieaidpgs dvite 63 gt 196 e 448 or 46

ant | dojse i3 9L, anERy 4e6iisedo 26! ALiMchAudiggombi nant factor Vila,

fresh frozen plasnm, prothronbin conpl ex concentrates and whol e

bl ood.
In another aspect of the invention, the fXa derivative retains the three

dimensional structure of the active site of the fXa protein. Information regarding the three-
dimensional structure of the des-Gla fXa may be found in Brandstetter, H et al. J. Bio.
Chem., 1996, 271:29988-29992,
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In sone enbodi ments, the antidote is any one of the antidotes as
descri bed above. In sone enbodi nents, the antidote is conj ugated with

a noiety 3o, Xt endi ng the C|rculat|ng hal f-1ife, ,
anti dot e. Cﬁﬁ sgﬁ]é g%TbOdl ments, the noiety is Osel ected fro F‘ﬁ'é(n%’rl%up

consi sting of polyethylene egcoI an acyl group, a liposone, a
carrier protein, an artificial phosphol i pid nenbrane, and a
nanoparticl e. For eXapgltler aaaeﬁmfthtmwwomth@ﬂwéqmeuw nigy dackitheGla

resi due of I

rodi 1 ed_ 15T S PR Bl SFRELDELIIGR A, TR SHEL A Hrmsign
provi ded ithe Inéx diemvaMes&reBmmplkabqﬂy Bching ithredipht ghairst (Dmbﬁgmhﬁcatmnt ofhetenvy
Plasma Half Life Tlrreo 15Pepti.de and Protein m.no Aci .
2006, 30( 412 BSISAITSS 552 06RG 0B BT Eied e pPULTResHAIH § FPBR e
ant i dotses Widih$inGibitoMe Mhk @flated serine proteases Hale O4thSfic IHRAORN \mﬁﬂlﬁ §os(§$sst he
invention, the half-life of the fXa derivative Is |nprov

coupl i ng t WA Ml ity i Pacatadidiegionain and afﬁqtéeré%%ﬁpﬁ@ﬁpf bindigg

anti dot e i$nfoHAL&Hk b@d 1ﬁﬁ'1bE5‘rsf Em&t ofr@l%lféﬁ saﬁqeap@otbﬁ@yﬂeﬁhé) liau{ ArB not
peptide portion or an IgG O fragnment. In one enbodi nen

chi meric protaite, mmm@mrmrpue@steeasom;s phsmhqdhk@elstln'mblaan@l@rmm@nth@
and 100 Lmmnas B0MLARR GBI Bles P hoAIPLARCAIRRT HE o
de 1 ed y a

the fXa derrvati've an 'S Co

chem cal raaitrésidues squdinlas tcathd tastuiefsttd gerino @ERMQD] ot 4xpartiv md (AP282@avy
chai n and ka a Ilgg hai n constant regions. In some enbodi nents,

t he phar rrar(?% séiaﬁc ! B(}T%gglptl on further conprises an 25agent capabl e
of extending the plasma half-life of the antidote. In another aspect,

t he pharmaceuti cal GosmERsthbcimtias theRftoCa ?@mﬁ; Mtﬁdcdé&héd’pr@éba@@i@ﬁﬂ
capabl e of extending the plasma hIf-I fe of t antidote
enmbodi rrent%“"‘&bh@%ls%?ﬁﬂﬁ ‘sﬁf’@‘%}& gf‘mc‘éi er?IBr“i‘ﬁﬂl%‘fgﬁat‘QﬁéSrﬁub?tg”‘&H‘ addition

anti -fXa aptdeREEYof BE CHNIFhAS tctﬂaauc%&%,{;;%@ il PRer@brafdbidiRR 8r B¢a.
macr ogl obul i n bound f Xa. derivative 00 / 042962PCT/ US2008/ 078014

111Ant I5dotsemeradreimexts, heprivgtamyesacid sequence of £Xaonactadhipeged. Wit therede chain

et ci ent " Beg 48 Tk I8 e LBy CRLINRLS of 0% mEHAQ) G- 28P

subst anti a’cdiqpeﬁtlne lphosa)holzmd ntembanit ibuiding dffXanompiiseh polgpeptiflest ch@roteins

cpa0u o190, X0 GBS YERl B4 2SR PHESED B SR LGS

the antic qa@ubzmtmlﬁé hele sutafingioh Xaditivhi Ridkiefion Ssdeaphat kythaGladbmyia of a

site- dl ] erEfﬂtg type uman alct%z(': g(la%rc;tqul B; :;[0(1?1{6: embodiments, at least one amino acid being
substituted or deleted is a y-carboxyglutamic acid (Gla). Gla residues are shown in SEQ ID
NO. 3 at amino acid positions 6, 7, 14, 16, 19, 20, 25, 26, 29, 32, and 39. In some
embodiments, the antidote’s primary amino acid sequence is identical to SEQ ID NO. 3 or
equivalent thereof, but is an uncarboxylated, undercarboxylated or decarboxylated factor Xa

25  protein. In some embodiments, the antidote is a des-Gla anhydro-fXa or des-Gla £X-
S379A. In some embodiments, the factor Xa protein with reduced phospholipid membrane
binding further comprises modification or deletion of the EGF1 and/or EGF2 (shown in
Figure 3 as amino acids 46 to 84 and 85 to 128, respectively) or a part, i.e. fragment of the
EGF1 and/or EGF2 domains. In some embodiments, the entire light chain or substantially

30  the entire light chain is modified or removed. For example, the modified fXa protein with
reduced phospholipid membrane binding may contain only the heavy chain or the modified

fXa may contain the heavy chain and a fragment of the light chain that contains Cys132, the
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It is contenplated that an antidote to a fXa inhibitor has reduced or
no 10procoagul ant activity but is capable of binding with a fXa

i nhi bitor W({ZIanbfﬁ-tﬁ tenplated that such limted acti Vi tyrRREM¥bHR014
dosi ng of the anti te at a level greater than the ci I‘CUFatI ng

wi | d-type DCa. Certain DCa derivatives, such as des-da fXa and

d a-deficient fXa, are suitable anti dotes of this invention. Besi des

havi ng r e@ndeRpcist regidng trkieans (e sosleglinuifite bepd ith Gy s3@Emfithroteayy gain ine
present i ey u

t he subject.™ An ant§ toglefrelg;& g@%ngsf ﬁi%tai@fg%dnﬁ; h%/ﬁl ogr%st) ﬂ\/\lg:g%cp(l rrgﬁlée)ﬂctg' ﬁg
above nut aEQoHENand?.on snudlemboamwmtssthe Herivaatisle tsnhmtwoarhqunfol)mhﬁlcabove

f Xa derivatives n|st Lne or t|o w.th one
anot her  * PRRPESmEEERIB R T B e fu Ry i R 0R L Bkp Pt of
pat hway r &FOPIsNDL e5.f or converting pr ot hronmbin to thronbin. It is
produced fromthe inactive fact or X upon 20activation by either the
intrinsic Xase (co Iexfor Xa with its cofacto

actor Vi1 Tay or e g SHpREneR iR ESra aolln delyt By BBl wpndified
Wi th its ¢efdcdheh, thdticsSems f@%ﬁﬁ[y).lc db&hin\uabad rdctor (A @dteli®Yn boHaker gO
further autocatal ytic cleavage at the Ctermnal of its heavy chain,
converti ngmp xalaiepé hRSLNSATHAC TN FPStyEeR i§ prejenitat gije or morgpgnoERkim

1975, 250%&)10146195@%51@@&:1 Bl e XB‘SQ? cor@&@lné &Adnaie cﬁtﬂiltsam 3%&%’34?" S

for the present invention. self converts prothfonbin at slow
rate tiRat hysBﬁo@ndsSﬁrﬂ%mé:EQ %N%ubg@ﬂ (g3 G adyih, Arg o0, AGI6§, Lalséep, and
form 3 Pl BLARS SR MBLENY LOGRIAT AhSon@Bfvedionenl LRdye i
actor Va vPvate prothr I'ne’at-arate rap| enoug

support co‘agmﬂ)ed prﬁfmlr(ﬁkbgﬁﬂp SW ferine €3erz9. in SEQ 1B §OS. Thei, StA84 in

259(4): 230 The conpl.ex .re s, bin et wee t.he egati vel
o o 2 Rt e aRe s e B R B RSt er Haus: Hefne. G o
domai n 30 ngdifickBond rBayelhadd th 8@idgpe HXMPrALRUr A2 e Th PREDB(O 4§04

Therefore, although the 3 a domain does not contain the active site
of fXal3 i torérﬁarnﬁrégdffswaquoﬂbpm rior GEamplp ke rstivla asly e Rt with peiive sihserine

y-car boxy?]:#d 1REL f}uﬁ incl dHs&rited il ggﬁﬁ'p% i AL E€hoM aﬁﬁcllc%; Edtf‘(z?cy

renmoval a-do chynmotrypsin digestion (see Figure 7
Exanple 1). dottin assays were performed on fXa during the 5t|rre
course of cleavage OibW@HGOdlnéﬁﬂtﬁaihﬁ dpgivaging kst iegysed mterpgfes A TIE

has been ry §§k9 4% ’ %?ﬁ

that a recgﬁg{c}l}sﬁﬁﬁ rgg.m%vngl nase h{%d Ogﬁc g’r%?fslatm%ﬁié qgc{&rO)
domai nl essXd. Xa,sorhé/ambqnhmsmh,cﬂt iqpstdme amdxocmid(}juhsntmmmss mesml:mteasmnmamm n
at a sjgnif ant re ct e o]
cont ro%I gclc?ﬁ%)l Paﬁqﬁ'ﬁﬁg Ma%‘ﬁvéy%gg)ﬂs%g‘yg%’%ﬁ?‘fwaﬁglﬁwg 9&'17
activity I(RrgrllzstGlﬁlMMrng Was 620Dar30 & Axg24@Ehutestotfisel ninitRibga was
di gested by chy rmtrélﬂsl n for 15 minutes_and the activity was

conpl et el yespe&tvelyp+ evchapodificntiors By bs gad Pgrld tﬁﬂ’fﬁ@@d’é?tﬁ’@)&‘i [xtpidhe

decar boxy | gl ®fbd %@ privbin %:Qr ﬁg@lﬁengshﬁs&ggggw‘;eate gama- car boxygl utam c
acid residues requi red or cal cium

In other embodiments, the antidote is a protein comprising the amino acid
25 sequence of a serine protease catalytic domain which can nrimic the inhibitor binding
capability of the {Xa heavy chain. Such proteins may include mammalian proteases such as
plasma kallikrein, thrombin, trypsin (or its bacterial homolog subtilisin) which have been
recombinantly modified to lack serine protease activity capable of cleaving protein

substrates but still possess the structural characteristics of the active site cleft.
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i on dependent nenbrane bi ndi ng, have thus been found to be incapable
of menbrane dependent coagul ati on conpl ex assenbly and not support

bl ood cl ot , KG et al, 15Blood, 1990, 76: 1-1

It has al s‘g bg]egﬁ)k%s abl i shed that d a-domai n defici ent @%ﬂl}sszoog/g'fsgbﬁ

of binding active site-directed inhibitors of fXa. (Brandstetter H
et al, J. Bio. Chem, 1996, 271:29988-29992). There have been reports
of cryst al | ogr aphy dilsogmavitiech Gisimeentixmare phirbiacaticheonosibot@eniainig

Cie ol of 1P BRI, ADAYR R MRk BERASBh AN Bly OGS PRTHAYE

Roehri g, Jrhel‘dbdlpoﬁmmMe?ﬂﬁﬁmstJt@)a sBg0M iB)eed Biegenfén & shaws tHahﬁﬂl a

des-d a anhydro-f b|nd|n affinit

FS Fnni bibrag e AR ES Beter Gt odyigh o fbhe o el 106 Sampouions bt
now beegn dio%ﬁﬁﬁﬁt@@dw]ﬁxtansi%ﬁatiﬂleaaofemaor tiighyahftRbmbieaRnEF bMahéddire t hat
25have reduced procoagul ant activity but are capable of fXa inhibitor

bi ndi ng, caawﬂ%ofd&fé@ct@g Xalerytivaota exynple pheich itd fseonsh agemcapivi® i n
Figure 9, éxg%g%g ? nhys e of%@aﬁef&m@'m ﬁ&wg&ta%xés%y&ﬁ%ggn% flghtﬂugg

bet ri xaban' ant activity at a coricentration of

det ai |l ed itmt E)@amplnalt@ tOtah@nanﬂ(@mhmdgmeglazm@ﬁwwagmwfﬂ(ah@dyblyain or an
addi ng TF- (fq}a Ilgtl:rg {)ela entd@(z? OWaP )/ %mano the! (}Q)%Il bengee?lff%(
coagul ati giv ors PORCtION i N the extrinsic Qrion pa ﬁvvay
It hasial sderibsge adéreahd ag@d(axns@@aﬂmmrﬁ}phaz mmgwmny @oﬂrﬂbidmnt
antidote is useful tq revers

ety of anticoagul ants.
200910429@W@%8?W8W%m fet&ms fiho'a 11“3’@¥ BEtVeALe ‘6‘?13811 5‘3% r

assays W ttﬁnddﬂ? FxhinyRb 8Harieftd aallub&d;ws@ﬁmm@waanﬁmﬂﬁué@ﬂme bRAPERt
(Actin FS) th determ ne the function of the coagulation factor in

t he i ntri rignigedde dpse descabedgativnay -Bi sGli-harewtad J0R64 11 HEl D@31 G
anhydr o- f Xg1pgs dlg[tsagdgﬁsh%% BCE] Yy cfhﬂgpgz %9; %15112\@6% %7&1'%&” rch

responsi ve anti ect of “des-d a an gai nst 250
bet ri xgbanWRwettdh, Hompll8Edk 72@).eivdi-0A2 at 600 nM Figure 11 shows that
des-d a anhydro-fXa was al so capabl e of reversi ng t he anti coagul ant

des- G a anhydr o boa ot Ak « TRERARGL Sulitiate NG, | )2

agai nst a azyreatc drivecontbimuni mhirsi For exampéy, thelative sTihSsr379 hfaydbeshﬁlaally

anhydrofX a se e .antidote, f IXalnhlbltor.s nd i s capable
! st or bRk Beladinith end Bdits Sy fiv e sbau R HRGEmeye e

ext rinsi ¢ @fymbl¢psihdikbtsfivh &s AAtHMAYR Example 1. AmodiﬁEdeXehﬁscmHeHerem may
anti dote actl vity of des-Ad a anhydro-1Xa was denonstrated ymthe aPTT

pr ol on¥fat i B eBedsehparGPRBartrreags by Badifyionte seBapta ik A Faodings
shown in Fwwg.@ %}%(sﬁﬁin%@ BN ffRork bsEd{ inBam PF@: 7%‘} @&éct %r@s@}%o

of control ma at the highest concentrations tes
nM of bet rqfxmarblr@nt @mde@ (eATHdoto)ar attbraniivelyo a 15 prmidgvltiﬂfh&r éesucd

anti - CO&QUH&{}ECE&OH gb%f 1obcﬁl1i:£d \)ﬁ Q@@nﬂ:‘nﬁam %1651% t%ﬂov?é/d 1965 Ttl%tg)ﬁt tt ¥ near

anhydro-fXa'in a Sponsi retur
nor mal | eviebdifiéd Bartiyr ol acn{r:ﬁsn;mucatas arshakd&tamarﬁmg: @ntgeHtsivipes vlioghend t han
1610 nM

25 complexes of fVHa/tissue factor or fIXa/fVIIIa.

Subjects that will benefit from the administration of the compositions
described herein and the accompanying methods include those that are experiencing, or
predisposed to a clinical major bleeding event or a clinically significant non-major bleeding
event. Examples of clinical major bleeding events are selected from the group consisting of

30  hemorrhage, bleeding into vital organs, bleeding requiring re-operation or a new therapeutic
procedure, and a bleeding index of > 2.0 with an associated overt bleed. (Turpie AGG, et
al, NEJM, 2001, 344: 619-625.) Additionally, the subject may be experiencing or
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It is contenplated that further truncations at the fXa |ight chain,
for exanple, additional deletion of the EG- 1 domain, EG-F | plus EG2
domai ns, Qfghdvaeyxept s thereof, 20and inactive fXa w thpppl¥dbdl®shigavy
chain may be useful antidotes of this invention. d a-domain deficient
t Xa does not support normal coagul ati on under physiologically

rel evant concentration. However, the protein has the ability of

cl eavi ng REANFPEBLQ ¢ BeEMakR Bloeding Pyrgt sdlestad; [y Hie gpuprfepsisting of epistaxis

concent r atyl : : : -
Vot cnem CORTee5RE) 5 P8R 1B RS e A Aol By Reyapton
about 0. 5¥&ctd) opbprany trach bivbiling tat doaspbexsede tilavel ipquish@t theepedid frecedinled
type DCa. s&hstjééga] eg‘sia oincagta{- %%%tiénhs? s Enu é’lter orel that At spohtafieny !oect)c%{l with
elimnate™a er i vatT Ve & procoag, ufant” ac iV|Stpy RO} emnp Ated
by net bodsrividl tiadhma] subemitiabblooSleshnmcthin wahllvassomyted®ith & elirgRXlairpdcdure
inafXas catalytic domajn. . .. ever al s of
modi fyi ng 3 OfééPhﬁe{jl‘ElFf‘c‘?rg’é‘ﬁ%%ﬁ“‘We‘?%YF%”H%H RS T Cor educe i t s
procoagul ant activity are contenplated. The active site residue S379
;)f | Xa (als WO 2089111%'21%@313@_ iﬁﬂéﬁ%@ﬁllg/a@t?%i@ agﬁiﬁwger&@affﬁﬁ@lel d@n‘l(ﬂﬂstra?ibn of
or exanple, can be selectively replaced by dehydro-al ani ne (see .
Exanpl e 1)1 8rerapsgif AdXe vaebiex anpsics 1y syrgery sulieleMay extosaiubiaces te He risk of
procoagul aphoRkdgdevity. It is also known that conplex fonnation
bet ween aa and a reagent targeting DCa's exosite may bl ock the
macr onol ecul ar binding ability of fXa, thus reducing its procoagul ant
Sacti WPty whil e ret Hidayeg themagthodydpsseitipdhaseingt sigulsielungdersiond remen if not
active site, 1.S: ' ' LGk - Wb
it at on " Yonda ARG E M PAART G LAGRER ins DedeSis atrkIaeg toibe e
active si sebj¢aV Theasountcamt dndririsHiyalsteenmiped By the treBiing ph@hieian an@@UDlyary
277 (11), .9 -9374) .. or as2-nmacroglobul in. | S en_known t hat
Che o 2. ety duerisebeRr I RRREe B ARl o R Ry st
t hronbi n &k thetesatihg ploajeédal ieclade it adinoglisited o thOidehig ahForsmisit &t fesor

(Kurolwa, K.. et.al, Cin. Che 1989, 35(11), 2169-2172). . .
It is'al SB(aI%H'E)‘}é%OYt WQ’%Qﬁyihﬁé’%@e{}égth‘£%h%%‘c’fﬁ?‘?%raﬂlf’%ﬁéaté@ sé’lt‘f}o‘ieﬁ"’ il
t he heavy pgRahmistitd & keamidag tid Brohilgitn SRl Ahtidbe hangRcdn¥apdsic 36d past
an inhibitor of prothronbinase (Hollenbach, S. et al., Thronb.
Hacnost . , fagbgpatieny 3Yith g5y Gripblse tungd, ene of gl vl pdeinigterty therapeutically
pr ocoagul WA & T , ok : ore,
1 oneentigs REblo flo QOREFT) by ERnaE RTINS Loy IREEL ! e
| i ght chaieffectivd aheantyof ¢ieainndotks ddsasbed dereimsustoerd tecbunteadct, ton egstantially
nodi fi_cations reduce.or elimnate both procqgaqgul.an d.antic il ant
ot 1 vitD e SSOE P Etrhelt oha Sh st By SPLOE IRA HETL P MRt FRtedR
(éer [ \éat i Veer ki%ogram ofa a:,cubje‘o‘téy&ﬁ@l wd‘@ith@dgra@ﬁdri][ ztna‘?us gék it gpRo6lUCRbject’s
a-domain deficient fXa derivatives or other fXa derivatives,
descri bed bﬁg\‘ wpight HeRtianis ieuripHeoremptha ﬂ?wtlg%te?w Gpvided iy the

removed VisghieRESREBIiHRiof b SR IE froRl BIUCIOEnEhAa LB R 188 Sicromolar, or
Al ternatively, a d a-donainless DC may be produced by chg/m)t ryptic

cl eavage @boyidPingronmdar (ikoutd anigwmelan] @agodty Ofagnankesr tpababAverted to
da-d inl. a by a a activator. DC nmay be isolated from pl asnma
of thcebg?a%g%ﬁmga%di fferent species as the subject to be treated.
Bovine DC, for exanple, has been shown to be functional in human

pl asma 25assays. Examptamspositions @O bgatlinimstered imaphavats, thatiateadlective for the
limtation,. . a snake venom such . Russel | s .vi per. venom. -and

conpl oxes BiRF SRS RrI T o edn B Bind 855 Rk o P& TRk 278 Xenomn

t o a per sahilifor $ikihk lsubjectt Theyaalio cahde adgxangdred inRuthahpho Autistangdllyahhibiasr

reported a recanpi nant .f Xa prodyced from a. reconbinant factor X (DC)
W eh ST ST A o B TY S Ted e G RA SR e Y PR ochom
2000, 39 (11): 2861 -2867). In one 30 enbodi nent, the fXa derivatives
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or substantially non-i munogenic. Exanple 7 al so provides a nethod of
produci ng a reconbi nant anti dote having the am no acid sequence of
SEQ I D NOyyd2000/0Y¥552009/ 042962PCT/ US2008/ 078014 ch/Ustz)&B%'mfoﬁa
derivatives fay al'so be purified fromhuman pl asma, nmay be
produced by reconbi nant DNA nethod where an appropriate gene for the
fXa derivative is expressed in a suitable host organism Expression
and purification of Ingidlombihnpaspedixhe hagntismenlaes pror phadmigeuiiea) eoraposition

0L 0uPS: 95y ok bl ool P 5 sl B R SR

produci ng t6 &@ﬁhjb:lt naniprisiXy a¥iinisterBglan effectde ambuntBifan afiivem to tdOBdtor Xa

266(21):13726- 137 rod onbi,nant f Xa. Mbd d DGa ma
be pr epar deIGEAGF PHB&% el e e mth&ea)f@‘féwe%tégq ﬁ%te o
nodi fi gd Cﬂm\dﬁmh@mma@mwgh 86¢dnelin 5:€ BN GBI2eREMdTd36n plaan4 §sdih@ehbinka
mut ant . anple 6 gives nore details for di rect expression of a

d a- donalﬁP@@EXﬁX&ESQ?@Sﬁﬁ?&ﬁﬂehpﬁﬁ functional 10activity as an

anti dot e. It is contenplated that active-site nmutated or
modi fied fXa with dﬁfgo%eeaﬁbo@hﬁer@pEmlaﬂnd&ys‘sfhn%n@@pkﬁé aRIoRQ%Y h&tBskd
fXa, may al so be useful as fXa inhibitor antidote. Under-carboxyl ated
| Xa may bebpregarsete blybw@swﬁmh@mtldﬁ@amomamwm Wiy @patdenein K
derivativ t

necded f orsade il BRbRAKASTHOR AL, AR SpABURL YE RS i
resi dugs) sokctoy frachdhaigroup tamisningofmtlgglonerstglycolah aagd gwapf akipasoniard ng

tissue culture. car bo d a repared b n ajaj
b oS3° B grtteRi. 2 g i hysphalpis BperR SR sghonilicl it P
di gest i on doy-sehet el 0 cidvling Edidle of £fXBdcrivative dBb@ibeChaBinmah206,
261(9):4015-4023). The antidote may al so be generated in prokaryotlc

systems f GheBwely Byditgd (g dtfash fog mlmthuder&rglw wplepylei Peppctheds preyided

20i nhi bi t qf Wi A& BihEop-Schniirch, A. Stratlges S1RpfRSipiles IR iR PitheRE
chemical ly nodified to renove the carboXxyl group responsi bl e for

cal ci um i cﬁﬁpdéqamdd’@mmﬁﬁm drandilerds 6, Fu ). BXaifglreay herused rasngthe
gr oups on p1 m%aﬂrhfgéfttﬁé’%ﬁlﬁ?e&é oPfhi ﬁv&?%hve' y removed under

decar boxyl¥at’ i on conditi ons % apped, for exanple, by
esterificatlon or am nation. It |s deS|rabIe t hat such
25esterification orImﬂmﬂamMmﬂhm@ns@Eh@maﬂﬁmnahthmﬁﬁﬁnfmydﬁbkyévgwsﬁ

that the modifi ggaa Ih:S anﬁ&%d%)%iconv erted tﬂlaCt'¥mdu1mﬂthca

may cause PWFOV c%uphng ?‘Iarrlcr an S oormﬁer | va i'ves O?H?tg(a

may al so Hbecopifdub aant fdghes, wth bdisinivdv@globolih pdpﬁd@ptﬁﬂ&zﬂbﬂdll Igemt
this invention enconpasses use of nutants descrle Pet er
Lar son2let Egmeny} Jg RawFmbadyggnt, 9hisgHe PitRYRIS LONEER AfSdhT i Wpﬂses the fXa

ant i dot es. 4eriV 2 QRO %4@1%@%8&3%2&%}&@5&9&9 En yet another embddim&iOh €Xa

enbodi ment, this invention enconpasses use catal ytical ly inactive
fXa mut antdsrivesivsaas thedmproglabulisi nenwdealmcomde@ a ghgpuicak spapian, sushaaft s

5 515. 504 ST sifrun o fran JROAEL oA RRLChol e S

dehydr o-al ani ne (anhydro fXa), as described in Nogam , et 5al, .1.
Biol . Chem 1999, 27Mgohs)erdi@oterys, tiR)phamnachutiet ¢onepositipe figther epanprises an
(5er 37295 agem capable of extending the plasma half-life of the antidote. In another aspect, the
pharmaceutical composition has been co-formulated with an agent capable of extending the
plasma half-life of the antidote. In some embodiments, the co-administered or co-
formulated agent is an anti-fXa antibody recognizing the exosite of f{Xa or an alpha-2-

macroglobulin bound fXa derivative.
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nunbering as shown in SEQ ID NO. 7, and Ser195 in chynotrypsin
nunbering) replaced wth alanine (IXa-S379A in a nunbering, or

f Xa- 5195A GG qb¥5eE YPSi n nunbering), where the procoagg*&g;nogﬁgbi\ﬁi ty
was elimnated, may al so be used as fXa inhibitor antidotes. e
invention also envisions fXa derivatives with the active site serine
residue irreversibly 10 acylated which is still capable of binding
smal | nol ecul e inhibitors. FXa wi #H-t hAntideteye site serine reversibly
acyl ated has been reported by Wl f, et al., Blood, 1995, 86(11):4153-
7. Such reversible acyl ation, hdWstasXaDerividyabl e of tine dependent
production of active fXa and may | ead to an excess of active aa over
a time period. The Heaesppeiof 8is Heses imeptipnistcrie of iy depvatitesgiugh as Gla-
simlar taohhASRAEesTHKa BEdes Blalfky, R-sife afll efbotivd BRITRA% SibR&Stally 1997,
1588(4), 365-372. For exanple, fXa nolecules wth Ser379 (Ser 135 in
chynot sy pseviratigeriheacingly ey irbiatr bfths coagulatiny Bényireventior stop bleeding. It
3- br ono- 4- I r rol, . 0% P r.

or g nal AR EREH b aBRs PR b p RS IETIS i helding o
for 4 houmsticoandamrifodiofefika inkitdior, esjceth!ly an hdtae yse dodctddématlendlvaild ves
with nutations at 20 fXa residues known to be inportant for fXa
interacti W‘@b?‘irh cofactor fV/fVa. Such residues include, wthout
limtation, Arg306, Glu310, Arg347, Lys351, or Lys414 (SEQ ID NCS. 3
and gg thesgBSm' no 1;@5’ @‘?te@r@lzft&ﬁtﬂl@ﬂwh etng%d%é @l a iﬁﬂiﬁ&é’:l&zas fkrdfgd@%r ;]10
Lys169, Lys in the chynotrypsin pumbering)., Exanples of suc

mut ant!8 aPEPSPRPIAT adivity PR amﬁ{e ok biadingwish a 2%@ EE%SQR chis rpntempigipd that
276: 5123- 3l dBimikdd a%dmﬁ]%&mts AR d rARSar@iliot X8a (08l HULS MANECiFR1RGg 25
inmportant for fVIIINVI'TTa_ interaction, such as Arg424 in SEQ ID I\&
3 and 7 (Arilgape Xp. dopeotirgslstivativontedh a3 ¢ps-GiralyKading lpeelipsad 255 apCa

i nhi bi tor _anki : . . Ll '

Nogan | K PG AGes EATRLERI. SRR P03, 005 AEAA T odAeulan

O her nodiattivagt pomost ofiht ipwees iitventi@sihduld ssofbe fistantialbasindumsunopainto
to be inpartant for serine protease interactions ma | so | ead to
usef ul S antiPe. gt TR HYSAE RO compPiron ok QHprancre s Reurana gy

G u216, Olabi@d8modindatidig3mAdinionREQy loDtH¥@Bove3 AN vativeslthdy be fakbidReraind
Argl50 in chynotrypsin nunbering, respectively) with other am no acid
resi dues. 3oApOLBEYTRHREED P LLBIYEF 078014 I n one enbodi nent, the
resi dual procoagul ant activity of an antidote, as assessed by
am dol yti c substr at Backdre6Vigd d8erdeSANeast e fhe bldA coRfuith RthyaFrddpdusiile
nore preferably <0.05 % of human plasma derived native fXa. For
exanpl e, tiefegoaveringprotseship htheombine Bagpndred dop he ingcerfagtarcd #pethant
f Xa- S3§9A wk acti e i i1 g
nunbe%izng)a%ﬂﬁltéE}Fg@fe\eﬁjt%’gmglhglgﬁ(gﬁﬁéﬁpgg %ﬁgdg fér}r%%g%%e tﬂgéﬁreg{agttog’i ng
assays. factor VIlla) or tithextiimieKasedporfipiex fremed by factes Villa withcikseiofactnej ithsue
sequences,. i n, particul ar, sequences.. which code for the fXa .
dori vat | v GubRFhEd S RRIEES el QbR Sher g Gfprminat of
transl at i mig htdve chaihyg@apértide P60y elcsbbhankXah {iosty et aDUr Bisp ohel.nig7ENA

sequence i.n C a w t he genetic code. Codons preferably used
are those%@%%g‘{gga‘ﬁ%%o %“6%’8’%3&?&%&&'%6‘??5%3 roioet]afarde gt invention.
organissm R asdMinObrts RethhnSRHMARGE St SRR 19 R0t ERAME fbr Qgpﬁﬁfngtlﬁagulation.
site-specific nut ag}enem s starting fromthe natural . () gene

sequence &nlephen ibjores apraienbrassmmesvih coastyl &t s pleesplstlipidyand factor
| nventi ony15 rtal i ] L

20l at ed BT To e ARG dkale BB AR S BORb A S iogeny
12, 13 or W§., cAllsd. Bint GipasEisd, 1P(4)IH38641A) elttel complexeequrky hiaing tesveen
having at tilleenaefg;[itiv% )?/t(:)hgpggg lpg&%h})ﬁ)pids zltznq «/I-Blria\loo}{ygljﬁgdmi% gcig rres%d%és in the Gla domain

30 of fXavia Ca®" bridging.
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Pol ypepti des conprising the am no acid sequences of the invention can
be prepared by expressing pol ynucl eotides encoding the polypeptide
sequences Oinvention in an appropriate host cg [ ]

be acconpﬂ?éﬁ@@ng gﬂethods of reconbi nant DNA technolog§hﬂﬁ%g%BF%%p
those skilled in the art. Accordingly, this invention also provides
met hods for reconbinantly produci ng the pol ypeptides of this

i nvention in a eukalyieatfore, (ahhqlrvbklaar@btdbmahnkxes c@lcbstain'lfheaqﬁm‘sia ofgXand

pol ypept i des,,of is inyvention also ¢

Dynt heoi s e T b o i B AR BRI TP ORI pthhe el eia
25synt hesirzgdues UTHhis aSddhiv@seatdpiudeietivy £ehobyl d?exds(}ln &oheei bﬁaglnm@psm
Bi osystens, Inc Model 430QA or 431A Foster G ,  USA

synt hesi zeétesiiat Erarigrredomng faprplad e ot ﬂa?aé'éi“ﬁretp&f aEmedRy %’n‘rdtuﬁég the

purified, s co%?‘s@%@l:l%a\tb)ge BE @k G‘?@H&Q&lﬁr@? %ﬁyrhbt%’sﬂ &é&%tl%s%@mreported
(HPLC). Accordingly hi's invention also provides a process for

cheni cal | Skgasn Iﬁb@lJzBWé ({Haws. b?sét 81%9):B0011K) Hat ppeerisiiBiredyoBraiiRish g
the Seq“e”b ?efx bl n[% Bﬁ;l - A0HahRAEAL By, gH@h&ﬁ;h&%né%@%nﬁ%hQﬁro&%@s
enzymes an |nk|n et her € amno’acrds rn e proper

ori ent at i ahroatbth itlarswﬁcsﬂﬂwmdn@d 131\1\0) 2%@9«6@142%2@@11/&6@&1@8&@&&%14

It is known t those skil.l e t hat jficat |onF ? be
made to arﬂ?mﬁg AT BatiYe Xy thHn ey ?BF&B‘E’H’M ig glot formation was

Pol ypept i gﬁsnacng réd%leed ATwe fHel fra v&‘a@ ﬂié@@tedﬂﬁjﬂ etfyingdrybsin lfcb’EﬂS%ixﬂuﬂd@ﬁkﬁt tHE adtivity
am no aci t he peptides ngéi nprise D-am no acid
conbi nat i d’r@S&pﬂBlct% H’S‘iﬁf’é"nﬁ%m&é? 1g%§Hal VERBEFEOORY BT G é?carbowh&?d

acids (e. IXa, \Qhﬁﬁia*abf hhe%giogﬂat@%hﬂﬁl’a-c%b%x@ﬁtlaﬂalic A5 @9dﬁ’é§' g]%’u‘e@ﬁq calcium
N-a- et hyl am no acid o convey special properties to

pepti des. mmdmen@ﬂmamaylbramy ba@m gohrivaghuseen fouad wrlierincanahlelof membysaei fi c

coupling s r
and cycllé&ggﬁ%mﬁ%géggﬁa égﬁgﬁgggﬁf lﬁgﬂgﬁﬁgﬁkmgcﬁﬁﬁ%éﬁlevgg E
a- hel i sal AeehHndel, yést-igict ure or randon1secondary structure is
preferred. 10Iln a further enbodi nent, subunits of pol ypeptides that

confer useful chem | and,stru raI erties,will For

Cvamml o pent i dos oot FBP RS GhITE ufl GBS ATatlclens BF § PARE R or

L-am no adigtispetivé kice-PiEetcddsiabitdrn o0 (Bidnditétior,d] ead BAM & /w1, 1996,

D-am no acj the5|z d wwth the anlno cids aligned

reverse or 3295%? a%%a ef%’éﬂ‘fﬁ@ﬁ?r} ERYtAL cpsilig ?éﬁ*ahénoqecule Xa

retro-i nVQﬁﬁQLt&%ﬁh(ﬂ%&ieSm& Rl HANwhich SaORbEREN RV AbdcPBtion of the
pti des that have better defined structural

e eorimetohg: (R criigop e dems 1566 2 AAESHLBEPA oM Frotty e, b
h
Such as. oSl BORISs(1b0yNONAEE REDLIARSHL L, BOVEh BRORELL Ry | "

anot her e e generated I ncorporates a
reduced peptdideafiiomygpf 0.3 B} nM 3t ORiNHnRBitontleamebdR, coraprdatiR; toath® ofrinatve
acid resi 2S Or sequences. A reduced peptide bond may be introduced
as a di peptide subunit. 20Such a nol ecul e woul d be resistant to

pepti de bond hydrolysis, e.g., protease activity. Such nol ecul es

woul d provide |igandshasnb® bee djstevéred dat des-GladXacihd vitley (Xsdeeivatigs that

extended half-lives in vivo due to resis to . ol.ic breakdown,
or ! pr ot eadBVa O ar Rape E St 2 TR T e D A
syst ens Cconshfightherh PEPhhidRS. SRR e duﬂ%é-@wnhzmtmatcyhlﬁhwby
(1982) Life Sciences 31:189-199 and Hruby et al. (1990) Bi ochem 25J

268: 249- 262mplainevpsies oh beliixghaptispicqsediniaeldviy Jre CrgnigiopodteMa As
constrai negdy peptd }glfampie 2, the thrombin generation was initiated by adding TF-containing

reagent {Innovin) and, thus, indicative of coagulation factors function in the extrinsic
30 coagulation pathway. It has also been demonstrated in Examples 9-13, that the recombinant

antidote is useful to reverse a wide variety of anticoagulants.
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t hat i ncorporates random sequences at all other positions.
The foll ow ng non-cl assical am no acids nmay be incorporated in the

peptides entlon in order to introduce particy
conf or mat %%%«fb@miz? 1, 2, 3,4- tetrahydroi soqui noline- ?@g% g%? 4

(Kazrnierski et al. (1991) J. Am Chem Soc. 30 113:2275-2283);
(2S, 35) - met hyl - phenyl al ani ne, (2S, 3R)- mnet hyl - phenyl al ani ne, (2R, 35)-
met hyl - phenyl al ani nelatmng I(YQIRH&'QPH aeseysvitlphepyliwitclmariel (fKtanbnpéasbkilm&nd

Hr ub 19

2r gmynf) t e?éﬁ%@gé{%ﬁﬁgﬂt ﬁlp F%]ﬁthﬁtfe?eéé?%%h ﬁ%?cgloglco%?egfa%on factor in the
2009/ 0429 Gi2Ra5E¢ h&%@ﬁﬂéxﬁ)ﬁ:ﬂm‘ﬂr dl3caindiicse (M%)de@h}l@nh‘y"dilem,po&dmswaﬁsaté y
of Arizona tetrah droi s 0 car.bqx te
(M yake_ ogbirit? FiB5s] 0 ows sieinif rsiontiva gutolie gt oefs Mg T RtReC:

i soqui gol |aﬂﬁn§tQ5@ﬁM/éﬂlﬁtrﬁﬁbﬂ1 %ﬁ@b@}ge@tre@dmmﬁ 499D M. NFigurd 11 BRPws that
Protein Res. 38(2):131-138); and Hi hi stidine cyclic urea)

( Dhar ani praySanydiatfXampggly crpble of re\me,sgﬁg eARSicer I Tab activip @f Jnogigy %3
and (Dhar %@@l&?g&qﬁa hn?‘kﬁ(%uéegl%%a)w@f%@des% $hiRldr Q8% difnofGniad 9gnbﬁcam

1241). The ow ng am no ¢ san peptidom netics nma
i ncor por ataetz'ldcitm@ivay pepust ddired thrnmhmenimbitdravgﬂtwape& Ims,dh@@zsdﬁidanlwdm-

structur %% ISLa S'Ae‘?e[():‘a ¢ antlz?iota %rn&a 1nh192 end dggpe {% 0? g%%% {%ﬁ pr%g)zg- lant

al 3-turn |n dcl ng - di pepti deanal'o
Chem 150: 28@34ty3813i8k eﬁﬁer&als,tel&iexmtdumm@ mﬂmhmgmth@@rrp et al. (1988)
Tetrahedron Lett. 29:5081- 5082) | 3-turn induci ng anal ogs (Kerrp et

(Kerp ot &l . (L088) FHoFahetORieRer D Jotr GBSy sa W AP g
anal ogs ( KegPTat pralongdtibd88kysImeddd xﬁhﬁmracﬁt{bnlﬁ&a@ilﬁt}on @l @a@shown in
provi ded by the_ follow ng refere ai and _Sato (1985)

Tet r ahedr gigwed$.d e?@‘%wyé@ﬁaig%!ﬁaasaﬂmgﬁlwf’éﬁ Of(cwgéplagma &h8frhighest

Soc.  Per Kiggnckh@tfons Pestea@s?zs rfM)szO ﬁh/ﬁoftue&&a%aé@&d%m Rbrcathan 1,%989)
Tetrahedron Lett. 17); anm de bond isostere (Clones et al. (1988)

Tet r ahigdr delds.eThis alﬁ@@@&ﬁ@%ﬂ@ﬁyqf belsixabanok eevemd)bbé%rGlétanh)rdrO-Pi@@@ J.

Am Chcm . 5875- 58 : stafrg

Protein Pedgge' eéojn ggggggEQSQQ% ;ren%gfgna 0] aug {IBVé%?]g%%rr?l @%Sngf]%t
(1990) J. aAndot€hementBtions HigiRr BA3-1838nisind Garvey et al. 20(1990) J.

O g. Chem 56:436 Conformationally restricted mnetics of beta turns

and beta bul ges, ‘ang;peptl fes cont AHALAGLLARI 181 AERGELASH bbbt

Pat ent No. 5, 440, 01 FSstet u us
i s known tadditibnd@csiid bfxte EGFL hem@ihlEﬁﬂaplumdimidomhm@nﬁ fagneite thieade

tnc))r 2”?%9ﬁ§?a%1lg g‘glpihl)\%lp éég%,‘a(%[&{thg %egvr)]fechgllil nqatj){rb% uasggupami%mes of tMSEQ\re?ﬂqgn or

Gla-domain deficient fXa does not support normal coagulation under
physiologically relevant concentration. However, the protein has the ability of cleaving
many substrates and causing clotting at higher concentrations. For example, Skogen et al
(Skogen, W.F., etal., J. Biol. Chem. 1984, 259(4):2306-10) showed that bovine des-Gla fXa

25 has about 0.5-1.0 % prothrombinase complex activity relative to the wild type £Xa. Thus,
modifications that further reduce or completely eliminate a fXa derivative’s procoagulant
activity is contemplated by methods of the invention. Such modification may be, for

example, in a {Xa’s catalytic domain.

Several ways of modifying the catalytic domain in the fXa heavy chain to

30  reduce its procoagulant activity are contemplated. The active site residue S379 of fXa (as
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25 amino acids that does not alter the biological function of the
peptide. In one aspect, the amno acid that is substituted by an

am no aci sesses simlar intrinsic properties but
not Iimtgﬂb?&'gmﬁzg rophobl city, size, or charge. Mt hod 'C'?ﬁ]lsgﬁhfﬁ'ﬂmu
determ ne the appropriate amno acid to be substituted and for which
amno acid are know to one of skill in the art. Non-limting exanples
i ncl ude espowi imﬂEQIIbNoi Tufdr erampldelas baseldaeisrclwirmr@tee(bbyiel[yalhnalﬁniet (sat .

(1978) InAtla Pr ot ej n Str cture \ol pl

(od. M O ESupRR 7 pr ABhelsie BRSO RE 0 e b HEh AR o ProncdBiiRbnvify. 1
Foundat i ons al¥istvwigh@toiGlex PAMatiDb 20041 Q@b&&ﬁ%ﬁéﬁg\fhﬁ?@@ﬁw{&&l&osne
matrices including Day hof mat.r 1978 su ra, or

t al
JTT matri C¥ bhckd %@F?rB@ae gﬂa@aﬁ@ggs %@P% f{%e % redysifgULS. %8 ant’

Bi osci 5 8 agﬂéfyz‘/&%leaf@ﬂmm%tﬂ Iﬁéleéﬂle b1ﬁ&%93ﬁ1h§Qth@§§telﬂ% é{és"}é the
enpi ri cal nodél described by Adach awa (1996) J. Mol. Evol.

42: 459- 468argethe rpdgsatineudnst thbmtbmitﬁmrn m@@ q@mwwlea@rwggﬁrw by

5 Heni kof f C t S,

a9: 10015 1806 TG LEBA SRt VIkERoM ARSI DA S, Bk P, 2000 37
Evol ut i ongt 1), S6e1374)5 or @ol-madrd gobiiny 81 Isis byerFtress, thdlele or@rkacroglotahlinhe
Maxi mum Li kel i hood (M) Met hod as, descri bed, by ller e 2002
Mbl . Bi ol SCHEAFGITOICasy campIsX, 6h pHwih fra@rc&ﬂowaa&cgggjiiofrﬁ@aﬁmﬁb@é&npd@ 1
and polyy pepiitde s%gf%@smﬁrma e LingentdRm. to8y, Bs1usedgm7@) vari ety
of formul ations, which may vary dependl ng on the intended use. For
exanpl e, one or nore can be covalentlé non-coval ently |inked

(conpl exed) to vari Susaleth K iBien mastve %Wﬁ%@@ii@%tfonaﬁ?lelﬁ i hoasy
dependi ng QR tile REE \}ﬁﬁgaw [fht a&aﬁrpﬁa&ﬁangﬂaam%mésean lahleﬁ&ldfgﬁotmfomﬁonﬁse

i nvention can be covalently or non-coval ently conpl exed
macr onol ede&fmba@CéthaérThmmbl Helinmgt., W94, ‘Hed), Bihdd)dgcause ltma@nfﬁf@ﬁ wigihd

synthetic yVI g‘?{nﬁa R ot 'n&%a 1PR) X yﬁ%%%{ F%ﬁ% 6, pl%}ée%? 11}1%:5{%%&8‘@1&&1.,

acids), p ohal yVvi n rroFr done

pepti de calmib&ctmm;ltugaiaedlothﬁcandnaﬂabm iadicdighf drain antirhoshyothrion I hak bean

| i posonme, see H_{S t ent . .9, 83 , 249. A ti,de of the invention
cah be. CorBravE BBVAFERI B SHIRMEE gaF LAIRS TIHOD ST A BB OPEeny
vari ety ofaciditishwialechi@ydht MR rBikdind shiHSSE iHdrxd i@Rhanei n. An

antigeni c peptide epitope of the i nvention can be associ ated with an

antigen- presenting_matrix such as an. MHC e r. wit hout
co-stimul atory nol ectifesd methods can be used t"ﬂ%ﬁ‘%’ﬁl‘*@ag?’ gﬁ@?‘ﬁmgg?ri ers

include, Rudtivales &q;thdrlmh@@lvames RERRaRblcGe r}%r m@a%cpllenﬂ@é @Mraoﬂmm may be
t et anus toxoid, oval bum n, thyroglobulin, moglobulin, and

i mundyl otsgmpkelelp BREyed Hia chymplEymic sty agss Prodioyrey - dempinhess £%#-nmed
using con 6@%&&?%‘1 £6 éonlélﬁlgé%'é&% g)&édlu%g&% gﬁfng %vﬁ@é%fnatwe

Exanpl es Carb es are

car bodi i mfde TheXAD)- doﬁlaiﬂtebeyﬂéi fﬁa{z B}ed bered)rtw,aﬂd tmdﬁia@lpyia)nlasaﬂﬁuj@{ a i de
Eanpl o5 GFIOR X b BOF et BeR P g oagan s a7 Bty Seaah e s,
to be treated. Bovme X, for example, has been shown to be functional in human plasma
25  assays. Examples of a fX activator include, without limitation, a snake venom, such as
Russell’s viper venom, and complexes of fVIla/tissue factor or fIXa/fVIlla. Such means is
known to a person of skill in the art. For example, Rudolph A E. et al has reported a
recombinant fXa produced from a recombinant factor X (£X) with a single substitution of
Arg347 by Glutamine (fXR347N) (Biochem. 2000, 39 (11): 2861 -2867). In one
30 embodiment, the {Xa derivatives produced from non-human sources are non-inumunogenic
or substantially non-immunogenic. Example 7 also provides a method of producing a

recombinant antidote having the amino acid sequence of SEQ ID NO. 12.
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30gl ut ar al dehyde and succi ni ¢ anhydride. In general, any of a numnber
of hono-bi functional WD 2009/ 042962PCT/ US2008/ 078014 agents

i ncl udi ng 3o bRERsRES unctional al dehyde, a hono- bi f unct ieRals,RRA%LAE.
a honobi functional 1 m do-ester, a hono-bifunctional

N- hydr oxysucci ni m de ester, a homo- bi functi onal mal ei m de, a
hono- bi functi onal al kyl hallde a hono-bi functional pyridyl

di sul fi de, a hono- bifhe/Rtt Mwaﬂweamw aksalbe gurified fombuwpt plasma, enalay be
hydr azi de, i V,

o oi  arFSET B R T AR e AERAl LR R, AR ety
are heter expicfsedata mnmblemosmmgmd;m Emesanaamﬂ mrlfmmmfnelmn’fbmanng(ms
am ne-reactive and a sulfh react ve grqu A

2 ne- 1 oaderVEPa & FHGH YRR e G AT aha- B GRaC A i 3g: 50385038,
car bonyl - gachinve, mwl @ a8 Widdnyslr, 2060, 3a,crt4rsmlgmtmr pré@apecictdribinant X;
exanpl es of such homo- bi f uncti onal _cross-| agent s 1 nclude t he

bi f uncti on¥PIENR. ﬁy%ﬁ%x’yéiﬁ’c szqaﬂ? Fﬁ%?é 204(eld 3726 1373 for producing recombinant fXa.
di t hi obi s(guEGEQHE rﬁé[)l T c’?lﬁéc%%pdm‘é'té H&Qé ﬂb@@d‘éﬁ/és u§1H§§ %@ﬁ&calﬂﬂﬂodlﬁed
di succinimdyl tartrate; e bi functional 1m do-esters“di met hyl

adi pi m date@NAl hmmgwnuq@qﬁlét begjuere encagling the destrhy Xesmblant Hxdapls;6 gives
blfunctlo £ . RV I Nk . .

1 4-di- OIS | ﬁ(%ﬂagllgﬁ't?ég é%f%cfl’l ?ﬁ:ﬁ%%smgirog%?%%g%ﬂéggegsu?(gh%’:’w mutant with functional
15b|snmlemnudghsmameumnmd bi s- N-mal ei m do-1, 8-octane; the

bi functional aryl halides 1, 5 difluoro 2, 4-dini trobenzene and

4, 4" -di fluoro-3, 3" -di. nltro : blf ct Lon t.ive
Sgents such s bis. fiie (I BERY L teyPase el pi Dl PRAARERAG

bi functi orcah. daindmbmaas ﬁmrcmhxﬁskyyded Domhngdisabdakfdes Xudtibiat siefdyde,
gl ut ar al deh ad | dehyde; i functional e OX|de S;fh as

1, 4-butan S %} S e PP YO TRRIY PSP DY e iamin K
adi pi ¢ aCIdéndatMsia@m @tem&P@E%i{ @ZheR K a8k a8 UGG Oh&edaC it post

di hydrazi de; the bifunctional diazoniuns o-tolidine, diazotized and
bi s- di Hzottapdationehmpdifiaeiontip &rpi thefia eefuds) e lydddimeivitamin K antagonists such
NIN -ethyleqgs hf? %11!1 Acsd %%ebec%&y'lated fXa can be prepared by heating (Bajaj P.,
hexanet hyl ene- I odoacet am de),

NLN - undecafet. r@iieemdQBI OV aed T deby, prawolysl k:ligstidnéxyz:yymawpdms and

25chi or oot (YA R FadfeblTiel 310 26R0 8753820 BTk sREl FRT e,

het er o- bi fon&hico nﬁibroﬁafrw&-dybtﬁﬂﬁb ngloa@e Bl s tihateBRhgaR coisithib oetht €Eh

t he conjugatjon of proteins to peptides include, but are not limted
to, S,\;@JC gmhlbltor b?ndn?g s?te Pep

(succini mdyl-4-(N-mal ei m doet hyl) cycl ohexane-1 - carboxyl ate), MBS

(mral ei m dobenzoy! - hé ek @KMﬁﬁQﬁﬂl Blis&béleheBHELK )modHiedBo remove the carboxyl
(N-succini m dyl(4- 30 iodoacte Eanlnobenzoate S\vPB

(succi ni msgHe r&sq)E}Slhlmf@‘ GHAEPE peRigRlypeplagne yg. For example, the carboxyl
(N-(7-mal mpg% ono en%’%ﬁ: g'b@ Eéﬁc‘f]ﬁ?%@ 5\)ed u %‘decaﬂ%}z}(ﬁlaﬂon conditions or

(4-(4-N-ma e|m rc aci ram
(4- (N- el enayi whomppddy foy esglnlblg,rbewmeﬁtai@arobmyﬂaumdt izlieslelble that sushD

2009/0 29 152008/ 0780 th
2By TR Oy Paraanege PaNAmBHET RbTEAF iy R REMourRa FRE ot
3 (2-pyri dyzldﬂﬂytobm&)‘lpdi apicninat’ey, which may cause thrombosis.

Other mutants or derivatives of fXa may also be useful antidotes of this
invention. In one embodiment, this invention encompasses use of mutants described in
Peter J. Larson et al, Biochem., 1998, 37:5029-5038 as £Xa inhibitor antidotes.
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Cross-1inking may be acconplished by coupling a carbonyl group to an
am ne group or to a hydrazide group by reductive am nation. 5Peptides
of the in‘ﬁﬁ@%o@ﬁ;tﬁkfo may be fornmul ated as non-coval entpcqhtsg&gmh of
nononers through ionic, adsorptive, or biospecific interactions.

Conmpl exes of peptides with highly positively or negatively charged
nol ecul es may be done through salt bridge formation under |ow ionic
strengt h envi r onmenimsanothge bmbedimantddisgnyentidn wetoepasseavsge! coalplienlys
can be " BRT LY SaROR B2 Loky IRISPHEAGAS PYNGHE AL ATLE G,
or poly- 1 -?y5| ne) whi contal n nunerous negatl ve an posﬁuve
char ges, r3sipett,icval Frordd SaprpisiconmatPpiEpl 99des:snig2beX daneaito wiilr f aces

such as mcroparticle ] atex bead r to, ot her hydrophobic¢ pal rs,
forming n 9‘8@6%%%?‘9”&%%@5 3&?‘8@’"8%‘6@?’&8@1?}?5% L@%ﬁe&% 1B x@gami, et
ef f ect isvelay, MBI QRO 1993903 F4(43)000-9F FRAAINGRLsiRAbYESERS iProt ei n.
Finally, peptides may be non-coval ent| g/erl i nked through the use of

bi ospeci f ifebgtigg ehpyndn PR WaYP-ot At Sar bifpinsbymetsypspgrnibgpgirieraced
utilizatiqp, . K i i iQt i : j

vt di 1 or BHPUkRE LS8R B Bt Rl CReRE STo08 i A IR RS pidirR)
pepti de coviphethegrochimbmt bitoity mabemdinagdpnat dinise wehtai>m ihbitotinhidetag
sites thatpgan, hatenact, WA &b QLAGLR SOl HLEARfo e Nal et Lot i
attached t(%1 ANSTRE AT RENTS. % e AN Tchic ff@%& ARAL"T "B OENE y
171: 1-1032)acylReptwihiiehSs eidincdpeblaodbintagd sinall prsekSntibiadrs. NFX4L @ith sheusiing
common biotinylation 20 reagents such as the hydr oxy i ni_m dy
ester of DIBFGEFEE _ ysfﬁet?fﬁga%rﬁwp%%hyswwﬁﬁagv%¢9§§§_§5,§mﬂg4553~
groups on 1 hgicRtkRIIe adl@ibh, Mol & sREPIN RS intRPekRAt R8dcNEN BRLE
with avidin or streptavidin to create 1arge conplexes.” The nol ecul ar
mass of sula apdmatniaad ¢ athexsessid getivati&d overraduphraivde T dessiletien ragfmashe
nol ar rati i Q| | i Sir LAl N5, 2504050
orovi ded £y e S LR BER, bR Aot Cinl o e P D e Y,
descri tved 83&4)e369-EnjFogeataetbld, 6Xamokseles wih §e1378 ($dr i iesbenbtrygsin

bi ol um nescent .l abel,, for use in.the di osti t hgds. .For exanpl e,
det ect abl y PBEMEACHASH P AT N BoTY bt T RO BT s tad oS T
and used flegs thdes0debeticir@fighathcivity Wwheintwbatedfin antiffaadivieg . pHSUs hedd °e
fluorescent |abels include, but are not limted to, fluorescein,

r hodani ne,oBH1Ws r anet hyl r hodani ne, eosin, erythrosin, counarin,

nmet hyl - coumarins, pyrene, Malacite WD 2009/042962PCT/ US2008/ 078014

green, stilbene, Lugintemby@hleiVs draastdendisdefMa dniaillexaathRedaidkber
suitabl e optical dyes are described in Hau%_l and, Richard P (1996)

Mol ecudlar [Bpspeducsimrmsbigioe important for fXa infgractionvibeqofaciadVdlat Rpd residues
i nvention ; e i 1 r I Qi d i
1ﬂé1§<f&é%ﬁommﬁ%9ﬁ,gﬂ§g3d&, ChuM8! 37, Lﬁﬁ‘ﬁl, 0 g‘é ep(? ggfwg)s. 3

such as steri or aqueous utrons, pharnmacéutica

carriers, #®dUstheresinonsaadcomesionid dndrglBxanipli 2% AgglGiohyd§Rdang30 in the
sol vents include propyl .eth ne, gl ycol , pol yethyl ene. I

veget abl e C(i)lﬂng{.j ne[r11LPn¥ubseé1 é)[ éﬂxg“ﬁl begro }ésué:htnil@%n |aeré ,re{)t0 eec‘?%lg%'}r/dlgg)rh Sgg‘;{q g’toal’J‘
can i ncl ud®o.atvead) 200887615123 -51188. uBeidditichominatierspe & £ fegidhdsknang et a
specific i.mmune response. A skilled artisan ca ily determnpe,_, .
whet het® arlTRATEN & VALY U inRergtio dudeiseEAihia SENRYDS: S Fff | (478240 in
pur pose Ofchyinbii%s[@ﬁdn%ﬁﬁ@éﬁm Skb1baRiR AUKYYANIGT hifbiéd e Extblesldl sade
not limted to, Freund' s rrp?,et e Ad{ uvant, Freund's | ncorggl ete

Adj uvant dnetan perdgscrided indNogagstK.@bpl, & Biol. Chem., 2004, AT¥32)p¥3d04-dédl ar e
host cells conprising one or nore of the polypeptides of this
invention. In one agRReinodMauAP,YRENE §ifeSsi@lcs oPISE! 55586l AR B3RN!

on the cell surface ‘ . . o _
important for serine protease interactions may also lead to useful antidotes of this invention,

30 for example, replacement of Glu216, Glu218, and Arg332 in SEQ ID NOS. 3 and 7 (Glu37,

Glu39, and Argl50 in chymotrypsin numbering, respectively) with other amino acid

residues,
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15(extracellularly). Suitable cells containing the inventive

pol ypeptides include prokaryotic and eukaryotic cells, which include,
but are nQ?oEMﬁkLﬁ to bacterial cells, yeast cells, |g§§ﬁ&mﬁ@b%ﬁv
ani mal manmal i an cells, murine cells, rat cell's sheep cells,
siman cells and human cells. Exanples of bacterial cells include
Escherichia coil, Salnonella enterica and Streptococcus gordonii. The
cells can be purchakéﬂwﬁﬂﬁﬁﬂﬁﬁﬁbﬁﬁﬁﬁ%d%#PV@W@@F nkaéinitaef gnraatidere, as
Aneri can I oj | 0

cul tured }%@g%eg)gy %Ilél% te Shﬁs\gﬁlrﬁie%a('%gg a%iljge\cf\ﬁ\fl/ln Mﬁ%}/ﬁt éagx al*rp§ﬁ6\Il

sui t abl e euanlgtdi C0TY dfSrumac plaehaa déouted anteverfd. Fonexaeghld theR981o HEK

cells, as well .as the h | ine -21: the nuri. cell
Thes. des PunaalS Riofpe R ssglingos secopiial] Faapd 7o hen i RSB
and t he huyses i6ehimdtiypeis nnalbasindy e cddop e tiindl redidvRinkeablred by om
Crucell) U937 and Hep 02. 25 A non-limting exanple of insect cells
i ncl ude” SEBUHIRAEAS r ugi per da. Exanpl es of yeast useful for
expression include, but are not limted to Saccharonyces,

Schi zosacchar ony cesThdaReridulfaheCaisbia nudieic ldbi@l%@d;i nce¥ i lpaicalar DNA
Pichia. See e.g., U S. Patent Nos.. 4,812, 405; 818, 700; 4, 929, 555;

5, 736, 383 5°BIco%s, which cagiedphy §%e deiyatvoggsegied above. These can easily be
addi tion t9:5HREd 65 REERE U fokpebilfe Chlchk 20 RS uRlcoRBboRERE DR ar

tissue type 30suc r-alternatively a somatic or
enbr yoni ¢ sequentedelafcosdashe wih thesgeaeticoelie. Edrdons peeferdly gsed amntﬂlose which lead

dlfferentlate |nto a _neyfronal. c nic.stemcel

adi pose st orredtPRs A IhoB SR i o SR BB F LIS e
cell and fp&l’mfoﬁmﬁhcﬁ'luylsﬁc—slbﬂ&[ﬂt raghgcnesihgasing froaehd nnanalb& ghe bagente or
animal origin, suc ma | i.,an. 1sol ated Pol ynucl eoti des and
Conpositiﬁ%E%Tﬁnggﬁaiﬂﬁﬁnnﬁ§¥%o provi des the conpl enentary

pol ynucl eotides to the 5 sequences identified above or their

conpl ements. Conplenentarity palpbgidtebetiEiliechtivai Nng traditiona
hybri di zati on under conditions OF noderate or high stringency. As

used hearein, the t eIﬁ’ﬁeﬁ@in)d@p&:kseﬂfeind&nhm lelﬂﬂstetﬂﬂ%naﬁ’tﬂat%@l&pﬂ&é | as

nodi fi ed nucl eati For tion rovi des the
ant | - sonsEOPBTYREELE aBTRCRsi Cioan Ceef égbjﬂt}{de‘g R P Frempasied by

sequences (g jfvifiidn a@@ﬁiﬂ BéshavihOAl Rekt BD%\&ioﬂﬁ)@o@ﬁ@ spolipvo! £0t s dess.
encodi ng substantially nol ogous and bi ol ogi calTy equi val ent

pol ypeptides to the |nvent|ve pol ypepti des and pol ypepti de conpl exes.
Subst ant i al | y honol 8@%@15%091%%5@@.1%@190 éﬂﬁF%}FWO e HiygRlianfga ke

havi ng Va g:d%?%&ﬁ%%n@?p iceﬂ}’es cRdfltheaRe ?(&lyﬂc%ﬂ% scﬁgfc{?ccsocgf 1hlS
er

alternati | east or alternative | east or
al t er ré@t i veMepliert in| aelayprosoat%wsi celh| Tas mhe\ﬂécqmplﬁhed lea@cth% C%recombmant

15al ter nat[h\\{g ltcyc lo%f@*ﬁzgv.?gc&) thdsc 111@& heRdat dy&f%o}/dm tﬂugﬁﬁltcntgo% Vaﬂ(?o or

alternatively a onol ogous as bov
encode pomeahmm&ﬂxMBaxwagmﬂmﬁmbypkﬂgﬁng&wqmbmwmk&sbbmhnm&nﬁacmmr Xa

i nhi bitors d do not asse r ot.hr onbi nas onpl ex as,
Goncri bod HEPEREor PRO@RBHF S0t EllindDe i Tuh SeBBoR a0 SRy tof i
explicitl yagbabRaintdgy ciRihad ky1Eiss uhﬁﬁg%lébﬁﬁn@ﬂﬁalgl dv}ﬁla{b%mﬁ&ﬂﬁbtﬁpepude
pol ypepti des. and polynucleotldes are I ntended 20for each aspect  of

this i%veryRibesizeesush as fiosg paptindwsd by SeyuEimssvipalied Binsysterts BedMogel
The pol yma%b&%} L bh; c{] AMSSH | PR A{f}ﬁﬁeQ?@J;&QﬂelnC&?ggxpEﬁld@Qan be
t €chni ques.

convent i onal reconbi nant ternativel Y, .
pol ynucl egréciisistedand batheepirifivdt odexpsipigbyPidsh performance liquid chromatography

(HPLC). Accordingly, this invention also provides a process for chemically synthesizing
the proteins of this invention by providing the sequence of the protein and reagents, such as
30  amino aclds and enzymes and linking together the amino acids in the proper orientation and

linear sequence.

50



technol ogy. PCR is the subject matter of U S. Patent Nos 4, 683, 195;
4,800, 159; 4, 754,065; and 4, 683,202 and described in PCR The

Pol yner as ction (Mullis et al. eds, 258|rkhaq%ﬁr

Bost on (1§§§?@E%45p$eferences cited therein. Yet further, ng%@ﬁﬁ%mn;
skill in the art can use the sequences provided herein and a
comrerci al DNA synthesizer to replicate the DNA. Accordingly, this

i nvention al so prov thekncavrpho(bb@sskiﬂ@d inghe &t thiahgodihieatpok yaniel resteitd esy
of this |nve i.on dij t he |.inear seguen of the .
pol ynuct ederis BR¥ebt fith &tk biferil iSRS RE fedhyebiGy cop ppgnocitied
enzynes and mdn&ﬁfeﬁmﬁzttm@nmﬁle acitlé el tius,30e péﬁtidéﬁﬁlhﬁébrﬁp&ﬁe chefineakidy, a
replicating or linking the nucleotides in the proper orlentatlon to
obtain t hé’oﬁ’t‘é’WHB‘& Pt s aming agids.ing variaise| eﬁeﬂﬁmo f4ids(e g, B-methyl
pol ynugl e g} /

a0l at e, o T B S e B ey
the pol ynyebmatissdepelitides. efylditanally, byequgricgspetidic antigi scidsepspsEiconuplinga
host cell._ The | ept.i des .and Iato sequences .are | serted
"to the ifste reBrie CHRRBLAET P ARES LARD-SERIY, SRIERGEB R R ana
anpl i fi Catgeﬁﬂatea'haeﬁlmusﬂ iabghch¢d el cwhdlichisct@abBtsadctirc@nrddemaetdndhy
nmet hods wel | known g%o those of skill in the art. A process for

obt ai ni ng HYFYFUE PEGFIdes by this nethod is further provided herein
as well as the pol ynucl eotides so obtai ned. RNA can be
obtai ngd by first i msecirinegerabdaMAedOhupinuiloEPblyEéptided Batcosifel hispkle
prokaryotic or eukaryotic host cell. The DNA can be inserted by any
appr opr i atdemisehad stractyral propertigewillhe dpsean FApGEEHIS a%lélds%?felmeng\%r y
vehicle ( ecmgno aét&ﬁﬁ%&zm@tﬁ@ﬁgmdanﬂﬁo H&&Is?er ilcoﬁrot%%y uﬁJ;E‘cPtMQdﬁﬁE@t Ion.
When the cell replicates and ranscribed into RNA;, the
can then mempgm tveith raiep msnwﬁwnﬂllcs(mwnthtbc thooaciof alsgmﬁ fin femerse
the art 0 e 1
Supra. Foro‘%ﬁeﬁg‘%‘ g{EHLcee tlrgrgﬁf&%%s J[gféet {ﬁgéﬁioﬁ'%?eﬁr%-xﬁvc%gp ?(c)i&e% h 4@9031h22hem
or chersi cglressod invdntins cadd onsdirepgrihg pthgcpthocied bamr ﬂeﬁncﬁ@trndmnahpropcmcs
Sanbr ook and Russe or. extract.ed

nucl ei c- a&ng i WA h@epﬁég@ﬁ%ehf%f%ﬁ PERACRBIP RS R0is Rty Hg YE 0 PR
provi ded ﬁ@dﬁ'&kﬁﬁﬁi&élﬁlﬁepemes In another embBdiRBEY, @Eﬁﬁﬂ% maly/he gBNMtbSthat
short |nterFer|n RNA, al so_known as si RNA. Met hods to gre pare and

screen i ntl@@eﬁmrﬁtﬁ@a radacedmgriida haad, ffeorth%%Rpw@erQ B, 3 Ry are amino acid
pol ynucl eQ%éL%% %ér&'e “A%cgl Eb&dhﬁ‘?ﬁf inGOhcBPI d 4i rptti'dggubum
|1 C elo te

exanples o ese | rrering RNA e provi
by thi2 i rﬁmhainmiecummmm @elqtaem@sptmmb@hﬁfbshygﬁ,e@g hyoleheaciivihg S:uhle

t ar get nRNA yence and d ternln n .appropria
comp emently a8t an VP BRIl TRRRT RN 2510 son pped ol

interact Wivehirevitadgead resecauemmenetmambmgkddmy or:pnmbmntnt;a Elmhgﬂf&ore 1t
sequence suffjciently to hybridize to that se ce. An si

100% i dent' 8’8‘ ?‘P%W? tWa‘EF‘@éf‘ S%*é‘ﬁlfe“r‘i’éém“i@\ﬁé@fé&s § ?}Yrﬁ?h&aiﬁd&]-‘m@‘ﬁ&gm RNA
sequence ta@uhﬂqﬂrais}ge%@qg&esmc@m : 139-100%8d 2bihan aﬂ@w@pelolc%g as

t he si RNA can bridize to the target sequence. Thus, for exa

t he siRNA Indp&2R-2020:dhe peset invegon prwéesna%theb%pﬂa@% a %%ralgg)@epgé%
0% 98% AANREHARLAGRL R B Y BEgRsseduence or the

conpl enment target se ence ere ore, siRNA nolecules with
insertions, deletions or single point nutations relative to a target
may al so be used. THA&e fdlosring noprelessicalapipaicidl mfbeineorpdrRINA inshig pepities

per targetor30 RNG Aoiﬁﬁl 5rﬁ8r°c5r%%89e e Qb Wh S ARRANlr@N £ 51§ opt i el

t ar get sequence
tetrahydroisoquinoline- 3 carboxylate (Kazrnierski et al. (1991) J. Am. Chem. Soc.

30 113:2275-2283); (28,38)-methyl-phenylalanine, (2S,3R)- methyl-phenylalanine, (2R,3S)-
methyl-phenylalanine and (2R,3R)-methyl-phenylalanine (Kazmierski and Hruby (1991)
Tetrahedron Lett. 32(41):5769-5772); 2-aminotetrahydronaphthalene-2- carboxylic acid
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WO 2009/ 042962PCT/ US2008/ 078014 search, such as a BLAST search,
shoul d be perforned to ensure that the si RNA sequence does not
contain h g any known mammalian gene.

general, its pre#erable that the target sequence be loccgngmh@wwou
100- 200 nucl eotides fromthe AUG initiation codon and at |east 50-100

nucl eoti des away fromthe 5term nation codon of the target nmRNA
(Duxbury (2o (1389)Shyildasis, Résverﬂwfgggowélbydﬂmy—l?34-

e e RO LAY £ g Sy

(Duxbury “20d#k isbquiBukig c@dﬂoxﬁ@@acuﬂ.@tl&ﬁg‘t—aB4(4991)liIntTEiPe§IPraﬂem R€2004)

one or ror BN SA%K B4 Bl Wi Ei T oRe et Sty DB P

gene 1Q sip@pmireg. 42@1)@%@@({)&%& aoa@EefatazwzafAda@mwloéﬁc‘S&%zzm
runs of nore than 9 G C residues, Cat the 5 end of the sense
strand; AJEAE: the 5 end of the antisense strand; and at |least 5

A 11 residues in the first 7 bases of the 5 termnal of the

antisense strand. The following anﬁh% A Bogsiald PENRIbAImetck ﬁﬁ&%@%bgﬂa@atécp
about 30 nucl eotides in | engt For exanpl e, the si RNA can

nucl eot i désfolaggptidertp iEgchfch \éftstsméfsc JeepRsiaryIsoBres Shkréice $LL deamineRy

19- 23 nucl got y| '

cont ai ns. i onEP TR el S e R B ra Ry P B AT 3 b
desi gnat es. Ofe Chemosdiss3k-4308); §i-sﬁMmdu61nF|ﬁhﬂo§i (Kdatbicodl, (1588 Tuhahdd&
nucl eotides of the |longer strand would form an overhang. The term

si RNA i ncllgte2? 8Rdri03RhSripminguems qnalenAsmp @ﬁhwgkﬁﬁﬁh?@f@ﬁ 2eita
I tr f t
Sing! o St AP oA ARNP ALk LA OR TUAUS U g LR, st om
conpri se al9ﬂ&),:b4tma13mdwmgedaksgﬂli%mpaandl {1989] b @g.iCGher. b4:mbi 1 0f anabogyi ng
ize. Th t LY ] t
R L e St i L O e T

nucl eotsi degd IDemigio el ar. 283U 0Bk SRS PéRMITradsH p: 2538'7‘@(13?0 Ai2d@s ah8B88 (Kahn
19- 23 nucl eoti des | on -23 nucl eoti des. | on Tools to aSSI st

si RNA desic§f- @&@Wéﬂé@gwo%w BaBP &7 ynidg ém&hﬁﬁt@e (Egpesek alnpi%88) a
conput er - bagerk SN, 9@383 gf@?'tc&a%o[@‘(@éﬂr@@él @t e rt2§§[§ 7 ﬂltnem%ém Hoc.

wwv. dhammrton. com | ast accessed on Novenb

2009/ 042962%%@&%@”@@8@1@@%%&?%3)@& Bé’m{mné’m @smmmmd
si RNA can r ydyat.i ¢ i N Vi

cescri bed THOR RMAER B SIS Yl CRAPSES R GhES 83k,
Bet z (2003) 99 dxgaChiot.c5%:4356: Iﬁnﬂa&natmmdllj?aadm&cm mniaetcsHd a2 O0eta
Cancer Cell, 2:17-23.. 5 Chenical synthesis.c b 0 | a
el or BHlEESAd BEPHET FOMETG DER B CRATIORC o @ Solt PR ode T AT bRisvest
as descri bagukts, Meuo&a(2002) , supra. si RNA can al so be endogenously
expressed inside the cells in the formof shRNAs as described in Yu

et al. (2002) Proc 99:6047-6052; and McNanus et
al. (2002) RNA 8: 5481 gy ﬁaﬁegﬁh%mé FLUSH BT R OB R tactie oy
usi ng pl agRhkdASQHstRRRIERE bPMoRYBLifHBeidOw B bitGorSht FunkHs 83 bqlitMent
pronoters, such as RNA polynerase Il U6 or H, or RNA pol yierase ||

U as ?des@mllﬂfeafliisﬁh%m?ﬂﬁ%ﬁk@ﬁ’ﬁp kiplogical fupgpp)! theipepiide. JnenEmpedtiRe
(2002) ; ar}ﬁlllll\pé/cfi‘ti {H30is mﬁ éi(bgoa%%kur}o acl Hllra 'sess%%mﬁﬁl% tél:f‘s:i;co oaertles
s SI ng

In vitro enzymatic eS| can be per or med
an RNA polipietisgs dunediiatited tp hm@eﬁlmbtanypmm uceharged iMetohda lussldn sleteamide
antisense ﬁc;[ ell’p%p(%rla& a%%ino acid to be substituted and for which amino acid are know to one of
skill in the art. Non-limiting examples include empirical substitution models as described
30 by Dahoff et al. (1978) In Atlas of Protein Sequence and Structure Vol. 5 suppl. 2 (ed. M.O.,

Dayhofl), pp. 345-352. National Biomedical Research Foundation, Washington DC; PAM
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15are annealed in vitro prior to delivery into the cells of choice as
describe in Fire et al. (1998) Nature 391:806-811; Donze and Picard
(2002) Nu [ es. 30(10):e46; Yu et al. (2002); | .
(2002) J. ?5?%’"@2& 277:30413- 30416. Sever al nanufacf‘@ﬁgﬁgb(’%%]ﬂ
(Promega, Anbion, New Engl and Bi ol abs, and Stragene) produce
transcription kits useful in performng the in vitro synthesis. 20In
vi tro syntrhaidies infludin Ry hofimiacasdPilafbe 2l (637 8dxappt e JTHymuscesgsa
pair of s e I i e
bromot er s peed TGS B ABE R Bpl sl SRR o R R TFERS
DNA t enpl eBctencE2801 4B ldapubt eapiridd noddel facitheg/be>Adash m&l&mg@ﬁﬂw%) J.

tenplate faor th nt hesj f one strand of t arate
short - Ra 0ot Erdls 3 s il & Mﬁ&%ﬁ%@ng}%ﬂ%@ﬁgﬁﬁﬁﬁ‘ﬁ@@ﬁé

si RNA as desedrbad Héﬁﬂ@a‘éﬁfw@z)q:%esmﬂdA&ap*saC@stqmglmwrPcﬁssoBlhlfbdels
i nterference, ProrreaCogé)oratlon 05). In vitro

synt hesi s aflewshagaby Npi B8R Molespd EVPblﬂomﬁ?ﬁn@cs Kyolgraipip §niversity figss,
pol yner as A NG& al.

st rands. ?ﬁl‘éqg}}t gd(%lggﬁelfd Hﬁé“ ﬁggglg?%éngdar at eats %eds | at e%ee gach
cont ai ni ng2060ve Mdrget. ‘Esxet]aéxﬁeié in a different orient at| on relative to
the T7 pronoter, transcribed in two separate reactions. The
30resulting transcripts are m x
post-transcriptionally. DNA terrp%ﬁle@g@luse I g this reaction can be
createg by PCR or b i - ,

2009/ og)z%zpcw Us20087 8ISt l\ﬁgsoindtd}%ﬁfp%% the@%%g?@%}rﬁgggﬁg%fng&%?dfp
a di f f er entvaeiny afffornhdatioas, gétichsreqyuremy depeRdiog ot desntandbdApp| Foakaropls, one

Chapter 2: RNA interference, Prone I tio

" br Ger -t PepFAUE o ElR G he TR isBe fabBliedderts gihgs molecules
nucl ei ¢ achén8eGWERGES rﬁaw@ey ipehdieg gene paftichiat pirpsde. Canedamplieh pyaided
by several techniques. npl es 50f which jnclude viral technol ogies
(e.g. ret rqf&laerlaveweep@}%e coaaléw&/?rr% cprlegPCoNPiERS Lo uagemaeedani r us

vector s, aéaﬂiz@vlhau&ng%& Rét3indRd 18, hﬁtulrelf ked s ﬁ;&u@%@rﬂief@bm&e@&smm ogi es

(e.g. DNA/T1 posome conpl exes, micelles an etéd viral protein-DNA
conpl exes)pOéBSSa@élBl@(iqSu@Wméﬁ@Srﬁam@@éldii)nBﬁlﬁ‘elnl’l obel, polgyinylyepldaene, and
expressi o t I

or oot er o s A e HEPRAF R LRAFob 16: RN top o MRARHLTAE
Cal nodul i rUlSl Pfasﬂl\Ib 6(83?({&419 Arppodest, thdNskemiooret be camdesed wayaldritly-or

pronmoter). Altern ressjon I ontr ol b se .of
BT hdac, BB SR URdbay Ty sipasth 8 Vsl 81 bER wsrionan gt rde Riadesrfiy
in Wzaer gwkéd. Bh aifigen(c4RPBde oo §hd mvdnfiod 2o’ b888dciated with an antigen-
Non-limting exanples of promoters include, but are not limted to,

the cyt or IEEFENERE MaEx CeiMAS aNBHEcamperayh arevidiputgo-stimpdory nglgcules.
Genet. 8:148-154), 15CW/ humanr 13-gl obin pronoter (Mandel et al.

(1998) J. Neurosci. Ek8mfied &f féRh careXhcRUE MR && nobiMlted b OfiBE@Atigens,
M_C2v pronoter, GFAP pronoter (Xu et al. (2001) Gene Ther.

8: 1323- 1332um plhemin, igows ixaidopvalyeensthrosiebylis aveslsEylin prshot er
(Klein et ﬁj}{mun()%lMg@ Exp. Neurol. 150:183-194), chicken beta actin
(CBA) pronoter yazaki (1989) Gene 79:269-277) and the

f 3-gl ucuroni dase (GJSB) pronoter (Shipley et al. (1991) Genetics
2010: 1Z09- 1018), t h&epligeaprotsaragmicapbiymiers xpayobm&ogned ysieg conventional cross-
al pha-1- a%ﬂkﬂn%%%tlts SIPchOalgr‘in 19 dII]lT&)BS g}?gnqeﬁgs tgf%%{b%ﬁﬁa% g& atré) i Qgéloﬂe?cgf% ory

el enent s onal e opera ene

as, e.g., moehdiind¢hubi) lchbafﬂumuds (GMCmsl ﬁbﬁt}ﬁe@memy@mmoﬁo@mnt
é,r“EQE% fmr n i e D Ryl 3 g ¢ SimatRpen) Shocindi” 20V 1

Examples of other suitable cross-linking agents are cyanogen bromide,

30 glutaraldehyde and succinic anhydride. In general, any of a number of homo-bifunctional
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25Al so provided herein is a polynucl eotide probe or primer conprising
at least 10, or alternatively, at leastl7 or alternatively at |east
20, or al tepoabhyely. at least 50, or alternatively, atpchRR%f0sdR014
pol ynucl eot | des, or al ternati vel y at | east 100 pol ynucl eoti des
encoding SEQ I D NOS: 12 through 15 or their conplenents. Suitable

probes and prinmers are described supra. It is known in the art that a
'per f ect | ekt BRBdingshope bl@nﬁfmnah@é%ée 30Psto-kifugplaqnat grexide, a homo-

hybri di zat}@n.ioNiNREdE AE%onh k&, )
substi t ut fboiﬁﬂc 139(% ?’lﬁdé)n&gérIl |nsljed:?l?t({)r% gﬁl a érra% E%e%ﬁ%g B%ggggmdo not
af fect t hé)ﬂhyd;jronmmaemmlﬁ 8 pembihiifondtional A1 halide, a homo-bifunctional pyridyl
2009/ 042962PCT/ US2008 )14 .1 n.gen 0% base- pai r
st ch QRO APy e s PR Ehom B i EPad b A Ra il
for detseCﬂjhftl@cttohﬂ cHzszhﬁfdebﬁ‘ﬂv@ﬂMnﬁBﬂd&ann1ﬂlhcﬁcﬁasﬁho&bw¢twc8&ﬁﬁpoﬁi@cﬂlhiaji at
to the honol pgous. r f co sizegﬁﬂtalnedlnthe

pr evi ous| YSFHeMEs inelae @@&3@&%@ H PATRAINGD T &) R GRS d8tRg an
to previ Oygliye- ﬁﬁ@fv@%@ﬁb&ﬁ@d JrdHRL6d %‘r@ﬁﬂ’ Q@ﬁp&jndg Rt aRAYRYeh@ Ve and a
Alternatively, the probe is 5%|den ical to the correspondi ng gene
sequence @h@@reaauwe@ﬁmﬁnd@pnmh@dﬁmladgwgylrrémt}dﬁ anéwigwﬂrybma@th@r

it exhibit u%O%' dentity, or still further, at |east 95% i dentical.
These probes'can be used in radioassays (e.g. Southern and Northern
bl ot analysis) to detect or nonitor expression of the golynucl_eotl des
or pol\peptides of SmosflCl@tlaméﬂﬁpfmh he-bpinnmsalares-lioamgagenit nalvted
to a soli hi for

t b ougnput SR E g SR B EE B8 bR LR Bl ¢ 1
gene corr elﬁqnommgyltsmbme, amtl dmmcempmdyy mm:ite;cthcb btﬁ(r&)mmaﬂ irhidb-®sters dimethyl

i nventi on. The pol. nucl nd g of the

pol ynuc! edfiPiaidaiss le’r‘?@}’bPl@’seE 't‘h\? ﬂlﬁ?@&ﬂ@&ﬁ?% g&&’éﬁlﬁ‘éuoﬁ? syl
for the detfald &asstihkgenasiigs’ (gepwdﬂ@ﬂﬁgrprm&mhh@cqu& 15expr essed
in neuronal cells, for exanple, to confirmtransduction of the

pol ynudl edismaimidepexanesnd bistN-snalqimidon}, $-qctmeche bifunelipia povhhelsies hdans
any et hody; @Rl oWl 18 Bbdfb i ASPLINARRS-3 Be. h?ﬁ‘i‘?&fp«’héﬁylﬁ%ﬁ@ 'b?fuﬁétlonal

replicating a target sequence W th reasonab delity. "Anplification
may be cambpletadine &gyntlsnaltqmaablsdb (f-ecidnisiindamnidopteypldisy Heedbebifenstibnad s

T7 DNA pol, S and
reverse trgdr% %?g as!aa%H r| rre Pl%l%a{ ESCI%QF%%WSQQ@ELR%%&%@ aeﬁ(ﬁlenti fied
for probeadipallehgile; a bifunctional epoxIdessutinsend-bomnéadid] dastycptyd vihete thet he

i sol ated pol ynucl eot.i de this jinvention eratlvel l'i nked,

pr onot&r E]Ftl” ni‘ﬁ‘é’ l‘?’fo?‘{l@ﬁ ac QII}R;QWIC‘&SC&&{Q%@?MPQ@&P YIS ences
for repli cat ald%1&néﬁé BffuldidASI d@BbnidMms Sligilife, q&@b@%&h@d\b@fdl&%ew or

RNA. As used herein, the term" operatively |inked" means s)om tioned

in such ab%?ﬁﬁﬂﬂé?a tb%'afuqca@nﬂbﬁlém@ﬁlﬁes\mm -eﬁalﬁ'@ﬁbesérpd@qcaﬁaslede ptiNn of
RNA of f thy f
0 ﬂ%o & dtloa Cgﬁ%)eﬁllq -111?(:!'&95111&5)%% ﬁg(%od%{lc%taﬁf) gce)f %&ikvéﬂ%

T7. In certaln nts, specl C pronoters are use
cell-s peC|bfanzyll@;hpqzseesLd|11@}mn0ﬁstatdsesuph smltaéduqzxtml-;ynyictmlﬂﬁonbe aciaod or(8-

whi ch gont ﬁL K rom)etler or. &, pronot er/ enhancer, with term nation
codons™and S&F AP FEPEY g‘equences, as well as a cloning site
into which an |nserted pi ece of DNA can be operatively linked to that
pronot er Examples of commeon hetero-bifunctional cross-linking agents that may be

used Lo effect the conjugation of proteins o peptides include, bul are not limited to, SMCC
(succinimidyl-4-(N-maleimidomethyl)cyclohexane-1-carboxylate), MBS (m-
maleimidobenzoyl-N-hydroxysuccinimide ester), SIAB (N-succinimidyl(4-

30  iodoacteyl)aminobenzoate), SMPB (succinimidyl-4-(p-maleimidophenyl)butyrate}, GMBS
(N-(y-maleimidobutyryloxy)succinimide ester), MPBH (4-(4-N-maleimidopohenyl} butyric
acid hydrazide), M2C2H (4-(IN-maleimidomethyl) cyclohexane-1-carboxyl-hydrazide),
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30 are well known in the art and commercially avail able. For general
met hodol ogy and cloning strategi es, see Gene Expression Technol ogy
( Goeddel noldoddgm ¢ Press, Inc. WD 2009/042962PCT/ A3 LA
(1991)) aﬁgorefgrences cited therein and Vectors: Essentia éxf
Series (Gacesa and Ranmji, eds., John Wley & Sons, N Y. (1994)),

whi ch contains maps, functional properties, comercial suppliers and
a ref er encMED(sGerENBLY @cabeyri-maiik os (3 pyridyidihi)iolusae) asl DP (N-

vectors. R 1 capabl e of transcribing RNA in
vitro or |%&%ﬁggghgéx%&ﬁé@?%ﬁg&%%ﬁ%gggcontalnlng t hese nucleic acids
are useful to obtain host vector systens to produce proteins and

pol ypeptides. It isCkm$ﬂmhdgmﬂaﬁEWh@EmﬂEthﬁﬁﬁmqmmgwa@ﬁumﬁlgumiwbe
repllcable Hn ghe g9§%i9%%ﬂﬁl T %ﬁ%&ﬁ&h&ﬁﬂ% m}ones or as an integra
part of t FE'EHE oD 7 “SNPaBIE expreSS|on vectors incl ude
plasm ds, viral vectors, including adenoviruses, adeno-associ ated
viruses, retrovirus@sptidcoshthdsvertia. als@dea}obd ﬁoahuiajﬁdf echor®valkest attachment

particul arly useful. for, introduci.n to tissue Vi Vo, .
ecause o fiRpRet i HipBle 5P LIS BB i elop B Sgpiblekt S pepices
transf or rraztnttpmgmiz p&litady b@xﬁdgaﬂlfblytﬁafg%daﬁlﬂedu[hsvﬁa\wm dWiI@thr(ﬁ}gﬂ uglt Biidpe
acid is inserted into a suitable host cell, e. prqokaryotic or a

cukar yot i dOERtion ypder {ovs iqnisiirepgih enyiggmments; wich ag Wéieﬁweé it ahaige
reconbi na%ﬁ%l@&é@&ﬁ%@rea@d'u%ﬁ |c§ar§&§;§olf[ﬁér's Sudhiak o%ﬁ@eg]ﬁitaﬁ’l'fb dchs oYﬁ&SI—Or
and can include mammal i an cel I's, anina s, human cells, siman
15cel |1 ¥, i(hdpsine)pdiighsconipgmaumaerens r@gataﬁdm@a@&l@rq cliprees |r¢syeq§ehres°@ﬁ¢m@@n
above and nd
Russel | ( 2505 et isF Be Y sfices SRRUIELORNT, | I8 TC,
i nserti on lg*ﬁm@kdgepcﬁigmemuﬁ)hmmg nagicdvalattly asekclated pmp@damupémnmgea@nmphaﬂ
be inserted.into the ost ce Yy nown i.n the art such
05t 1 anst GUREMDH B OB oS edios PR ot b OB PO AT ey BFRITFS
phosphat e iyesd fdntcathlen]yf ialkedaibEdh tduse @ bibspedHobAkradexisiatveen other
el ectroporation; or nlcr0|ngect|on See Sanbrook and Russell (2001),
supra For melFeiistetRbisrpesy utilization of the strongaéfinityes bigtiniferasateins Ul o
provi des dgldiyer drcﬁt%ﬁ'dﬁx' &%hé#&&%?ﬂvﬁ;s 91 Belibonas YOl‘Hlf}‘i})gtltmpéW&choﬁllégg
of the invention into cells (whether in vivo, ex vi I'n vitro)
A pol ynucltedin-tediog pratany crw@m founbisding lsiéesdbattcai m@aﬂawtﬂnhtpiak igeplation or
del ivery vghi, 9;!18 qy%ﬁéh%ﬁ'té‘ Qno%?c‘{% ol c'[uco r(Se%Wv%i%k ?gné(leﬁ oBﬁc nge
vectors (espec €851 on’ vect or §) Can turn Wated to
assune any32hf P@uﬂelsndml’oe @ifiodi fsdres pmtsessfmm;grmfps fusie¥ agphen bfoamylhndirat e
delivery to and/or entry into a cell. These ol at
Cont ai 11 ng BS sy ge NobHieesrmpning S o R Soby S rors
the reconbiifedVailiBPhhEe Oh t el Wﬁ%ﬁ@id deafigbnfc@h bé HRubated
reconblnanf 30 lrodugtl%ﬁg%? pék??%es and h|9§ thrgu ghput e
scr eeni ng. Wﬂhmﬂgeegﬁtmweizqvww@w/cem@ms The molecular mé%@f such polymers
pol ynucl e
Dol or - conby hag i Oub YR AR GAT (emE AR DS Bk afa PRI
phar maceutdreatityvidiocept abl e carrier. Suitable solid supports are
descri bed above as well as have suitable | abels. Methods for
attachi.ng a | abel gp&l t
t he aHS- See Sarbr O%(é% pqgw}{ B a'pgﬁ"caﬁ&? a#é@l?é“ﬁéph&es atﬂg 381y§§311d£se&s&%ed
herein conjugated to a label, e.g., a fluorescent or biolumimescent label, for use in the

diagnostic methods. For example, detectably labeled peptides and polypeptides can be
bound to a column and used for the detection and purification of antibodies. Suitable
fluorescent labels include, but are not limited to, fluorescein, rhodamine,

30 tetramethylrhodamine, eosin, erythrosin, coumarin, methyl-coumarins, pyrene, Malacite
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5and Russell (2001), supra. Therapeutic Antibody Conpositions

This invention al so provides an anti body capable of specifically
form ng av@umbexey th a protein or polypeptide of thi §c’rﬂ%§ﬁ1’ﬂ§m7‘§6‘m
whi ch are useful 1 n the therapeutic nmethods of this invention. The
term "anti body" |ncludes pol ycl onal anti bodi es and 10nonocl onal

anti bodi es, antlbod fragnments, as well.,.as derivatives thereof
(descri beéfeéﬁ ifem¥sligwe CassaiaBivg de andfiexas Red nBiher siiable@ptiesl
mouse, ﬁiés ldtin %@W%&QH QRS MARIP O ESHERBOE
produced |K ce ulture, Tn , In“various ani mals, |nclud|ng

but not limted to cows, rabblts ‘gpats_ mce, rats, hansters gui nea
pi gs, sheep, dogs, &k rolynepidesys thivkvension alsesan bm@@bneetdcmhrmlous liquid
anti bodi e .50

S0l ypept | §h§s%%ar%e§s suldfi & &le:lj%%r hlﬂﬁﬁﬁén{o?’uéﬁﬂglpﬁéﬂ%%%%} gfs‘ae‘cg%%fé tdtriers,
ant i body- pmpbmaﬂmscamlmhelmownﬁranmiﬂgafanm-adwdue@lebaSGnalimE@ra;mvﬁaand a
pol ypeptid C|f|caII bi n ant i ne,. as ect
Phe” bol ypebePhaoyERTRL Ham) sl tiebisslen el eats pitars dnBEi

raised. | Ra@RR &BREE inctude aRBE LAY IRDR bR GOARPR id:By afnichOh qieeﬁﬁc
conplex. In a further asgﬁ_é the 20ant|body of the conplex is, but
not | i mi t SRMUBC resPQRst-y4 Soilad arkisan 438 agsilysletcpnige PORRET aadpaals required

humani zed ,antdiQeeNe. qqo@é%ea@sﬂ ti?@ﬁlafp&%rdfwﬁfswf‘ondﬁﬁc tliksd aﬁﬁﬁr@ﬁté‘ mnglilde hek

or both of the antibody or peptide of the antibody-peptid

can befderroicabmyied thEreand’s Q@nmiﬁée Adjpeatt, Freynd’ ?alnﬁqrbmdyﬁ;ﬂ@piﬂw@d nuneral
conpl ex of Ehe i nvention can be used as a control or reference sanple
in dlagnos%lc or screening assays. 25Polyclonal antibodies of the

i nvention can be generated using conventional techniques known in the
art and are well-described in the |idest&ellse. Several methodol ogies
exi st for production of polyclonal antibodies. For exanple,

pol ycl onal anti bodi &sogrevidedpirchdst seliscotipdsnt iy drmraunpitae polppeptides of

sui tabl e TITRLAYCl, B8 osBUL, PR LA Qor UL AR AR (SY0ER

pi gs, ers, i Ses, f Pant
i nj ectied |(a§}mtac¢11mmrlwnﬁmtablewialls:&bnkamdugEhs 1m\lmet1&;tqkymbmm&$ude@rqﬂfaqdmce

| gG i mmuno ulins ecific for the an en, This .lg ified
o e o St og iRy s st b Sl kg re s SeRy Pl it
of this mtinoaahabellk, nﬁdrﬂﬂ@haﬁaﬁu& infiRink @811sQfat adlisUdhaer @ausrsqutaﬁ%elwmld
site of adnlnlstratlon i nj ection vol unes per site and the nunber of

sites per humppaslst Sxamples arlacisriaists Inshda fechmtiskin 6o/t Seltarelin erderiqasad
ani mal . Fgy Qe ﬁ%%ﬁ?}u‘%:Mz#%@%éuéaéﬁ'bﬁﬁhﬁc){as%& %'oHlsae&rﬁrQerhgp\ye%M@r gEh as the

enhance an i'nmune response to anti Most "adj uvants provi for an
5i nj ecWi orrgdricen Ampe @éhlr@lépkbttctlomM’EﬁCanbwéleﬂ\wyland; |LER A Jros k:@ag@d fm an

antigen i rfsto?atdﬁs"i" N0 d AR R AE S, %xgl%pieggfs‘%ﬁ’?éeﬁs Ryl “Cou%%%us include, but

surfactants ronnte concentration o TR am I'gen nor
over a Iaragﬂlcsuﬁﬁta@e) g delisymumesis thmhahmmemnheC:HDeBHKQI the

Non. i m ti.ng, exapl es, ot ad) uwant.s\Kprc 9! yelonal . dt..2ee% 9neraffon
human cell lines HeLa, PER.C6 (commercially available from Crucell) U-937 and Hep G2.
25 A non-limiting example of insect cells include Spodoptera fiugiperda. Examples of yeast
useful for expression include, but are not limited to Saccharomyces, Schizosaccharomyces,
Hansenula, Candida, Torulopsis, Yarrowia, or Pichia. See e.g., U.S. Patent Nos.

4,812,405; 4,818,700; 4,929,555, 5,736,383; 5,955,349, 5,888,768 and 6,258,559.

In addition to species specificity, the cells can be of any particular tissue type
30 such as neuronal or alternatively a somatic or embryonic stem cell such as a stem cell that

can or can not differentiate into a neuronal cell, e.g., embryonic stem cell, adipose stem cell,
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adj uvant system and Titemmx. Pol yclonal antibodies can be generated
usi ng net hods 10described in U S. Patent Nos. 7,279,559; 7,119, 179;

7, 060, 800; ﬁ 709, 659; 6,656, 746, 6,322, 788; 5,686,073, 33[12%5 6170 153.
The nonocl¥RAM*4MPhodi es of the invention can be generP T ZQ@OF@“
conventional hybridoma techni ques known in the art and well-described
inthe literature. For exanple, a hybridoma is produced by fusing a
sui t abl e immhtlstent edll anldilematopoitic seni Sty Sthe semcelllcak baef isunct caanintadt
not limted to, Sp2/0, Sp210- AGl4, NSO NS1, NS2, AE-1, L.5, >243,
P3X63Ag8. 65%": B’;%R%ﬂ,m% BINAT, Sp2 SS1, Sp2 5A5, U397, M.A 144, ACT
IV, MOLT4, DA-1, JURICAT, WEHI, K-562, COS, RAJI, NIH 3T3, HL-60, MA
144, NAMVAI WA, NEURO 2A, OsGlatedarolyfucle$BdésindaCohip&@itidnse, ofr
het er omyel onas, fusion products thereof, or any cell or fusion cell
derived therefrom @hisdfiyentbhealso providadihe complenkhtag pthamclsoipds td thet he
art (see, e.g., ww.atcc.org, ww.lifetech.com, |ast accessed on
Noverber " Z80USsERFFAcTiad fipreRr wg)f,cow[‘ﬂﬁwaﬁt o n}fﬁ@&&’c?aﬁ}eésﬁef@?e%uch
as, but nasidgltAktiRMaltiYbridisal At edaRondilionesd niRkat b T dRliera). A aed,
| ynph, tonsil, or othér immune or B cell containing cells, or an

ot her cel |hsresnphaienn pglymedseyide intgridg BNA ad RN Ads stclas modifigd muglpetidesr
f k ' i . .
Famewor }%(rﬁ fz%léﬁﬂﬁ ﬁxﬁri%ﬁ“t?on fid ﬁg{ggﬁsgtgg%ﬁ?&%@ﬁ@ﬂal’eﬁg&@s&%ggg.,th%tlsense

nucl ei ¢ aci reco nant or ous, acter
al gal , pr dkidAyothcss sequqnioedoraimgir ¢omgBangnty.eptil i an, fish, namali an,
rodent, equine, ovine, goat, sheep, primate, eukaryotic, genom c DNA,

cDNA, 1 DNA, mtocho i . 0 : - ,
ni RNA, fot RNA, si ngl etm%{;&m@@&&@% ?@S@ eleog]{a‘lrs%éﬁlgg%?g %w;@%lﬁt éaﬁfiieh?%gor%{}%
l'i ke or arbiologictllynauivalent frdympiidednd theankentivophiyicpgdaehd polypeptide so be
ymph nodeSTmeh SEreRA deniosen by Bogh ha e e mRage Bed Te

i mmuni zed Whifls 8diRccBBE h@RBloY, sildh RIaeRhst 6ARY oPAlRAatisdll Alag 705 orcel |

can al so be used for_ expressing- heterol ogous or endogenous nucleic
aci d encodil§giakyelarit eaddy o< aBemileghral greift vogir alipypptively, at least 85 %, or

2009/ 0429 . 4 J F eof f =) f )

i nvent ﬁon%ﬁglﬁggﬁé%gﬁ?i@ ? %?Erl ggﬂgg I%S[ %Seu%boﬁgpﬁrg%&x II%aStc?nAbe

i sol at ed uUminmdogoe$ excdelied ehave anewbish@ndtdde pelypeptidesieavinguhe biblogickiasiimity
net hods, and. m t] i i r I I at her
nown et o RASECEMal o db) #l; Bl BE plo Rl (MG
be gener atdescrited herem. 3t Molildi teluaddsbbd slttiongPagtaiwieys EMAR) sy st etat The

MAP system utilizes a pept. cqre of three or seyen radjally
branched |SFE19ENGAEST Aty ,nﬂalfpwefan YRR @é‘m%@ﬁflﬁ%f s ge’intended
interest CRPeRS agse'bd §F (KIS iiﬂwntﬁr@e.@%ﬁhgﬁ@ﬁtddgs, ?Bl@rﬁ&lé‘d‘ﬂi@@é Sldribodia.

S ou

| ysine core yiel the MAP bearing a 4 to 8 copies of the peptide

epi t ope dependi ng on_the inner core that gener glfl y _accounts for |ess
than 10% of total ndiPeeaVATCIsRuIgHRE thifry oRgn 59 Op RligRed uiiet conaeitiond a
10carrier pEobghihi (RinigRRI WIRHaQRly, tRSp 1 iIERAA cal BE FRlRN HERSTR
packi ng of nultiple copies
technology. PCR is the subject matter of U.S. Patent Nos, 4,683,195, 4,800,159; 4,754,065;
and 4,683,202 and described in PCR: The Polymerase Chain Reaction (Mullis et al. eds,

25  Birkhauser Press, Boston (1994)) and references cited therein. Yet further, one of skill in
the art can use the sequences provided herein and a commercial DNA synthesizer to
replicate the DNA. Accordingly, this invention also provides a process for obtaining the
polynucleotides of this invention by providing the linear sequence of the polynucleotide,
appropriate primer molecules, chemicals such as enzymes and instructions for their

30  replication and chemically replicating or linking the nucleotides in the proper orientation to

obtain the polynucleotides. In a separate embodiment, these polynucleotides are further
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of the antigenic epitope in a MAP has been shown to produce strong
i mmunogeni ¢ response. This nethod is described in U S. Patent No.

5, 229, 490?,@(8?085@%?@& n i ncorporated by reference in i E’Q.T@giﬂi‘;éﬁﬂ%é

Q her sui Hods of producing or isolating antibo

requi site 15specificity can be used, including, but not limted to,
met hods that sel ect reconbinant anti body froma peptide or protein
i brary (ésotpted. Sl fuher) engict eldll tiothe artlvan bparatophdgd, the pdpsoieiides to

i | eot | RNA .or the lik i spl lib 2o €, O

o oL St e B b kS ob R R B ee R Bay
E)gf h )nol g gis@fuchided a%gg&gg@ hité &g hb&(l):eu gﬁablﬁaﬁtﬁ;zas)r (émdtiaﬁfoe %‘d%li?éti@ﬂ%gg,

.), Biovation erdeen, Scotl and, U i ol nvent nd,
Sweden) , GEWHBC%@flhEB%DMoW“PW@ﬁéafaffﬂt1.83@88 ff@mgLe P’j{]@’rﬁﬂﬁ%‘g‘.we” known
4, 704, 892}, odedeT B3N U afO A pR8éss Forbbthidid® polgn@lcbtid&Dy 1Bis Sathoalié further
5,976,862. Alternative nethods rely upon 1 mrni zati on of transgenic
ani mal s ( @reyidedderein a5 wad! HSWWUQ%/GOHEQS sp ebRiNRd.M cr obi ol . | munol .
41:901-907 (1997); Sandhu et al.(1996) Crit. Rev. Biotechnol.
16: 95-118; Eren et a\a &aﬁ%?%%taldgﬁ‘dfl@ilrst i&é&i&%ﬂnﬁp}}g%ﬂﬁcl&yﬂﬁe GAPRBliBLRS

producing a 25repertoire o uman_ant i bodi es, wn in the art
and/ or as paegnolibedetkeryelinhosogdh ThediA gaebe inserteid bgr@ny bpprogrrade method,

limted tq, i i lLay. ( | - 97),- P . .
e, Sy S0 ) AL RIS Rl BB, i o
USA, 95: 1433RctrdpblBfh; Vehengheceatlebplicart minbidly DN ducnsgibed thmRNAg iles
e.qg., selected hocyt e anti bqdy net hod (" SLAM U, S. Patent No.
(5, 6%7, 052; ﬁ%‘b‘g‘é "i‘s?%@g’i‘?m% ?ﬂeﬁwﬁws’ﬁ Qﬂ‘i“?“( ©dhossg ?15@6&&5&% T et

al ., ProccxNablb, asAG@8kth SCSambSk dnli ¥869:119800134:34 88 inst@Rl, mRNA can be

m crodropl et and flow cytonetry (Powell et al. (1990) Biotechnol.
8: 333- 337isoytd usilg vagpuy latie enzymandi shawical awions accordigg etthgprocedypy sgt

J. I'mm 182155 163 t WO
2009/ 042 gg%%ﬁ%@%%%%%ﬁ i%ngﬁzg?ﬁ ﬁ?’ﬁ%’ﬁ’noél%%”afg%? 7- %lg%)a‘;c}@%%‘f‘ prosins

sel ectlison f§1Bverpibakke@npasying instrid@9s provled by mBiwhctuRRepor t s

19: 125-134. Ant i body derivatives of the present invention
can al so be prepare / | | vierd - |-y nucl: yde i

anti body of this ingle&r#iag%c%’gﬁéﬁﬁgilf%@ﬂéxﬁgﬁ%@%’ i @?’gl“%rgéﬁh &

t ransgeni Maindsad prepare madades, intstfedingaSN 4 aad sgleat dmshe didlitg ésblosiheep,
and the lik that, produce such antibodjes in.their mlk. Thes

rot hods aPSRHRE RRRe e Sy AL R B i GhE ebiintieal PD a8
Pat ent Noshovon Beddw 590ése iS4 ingFNA 4rBokdvidddby his8ARnf&2Z; 5, 994, 616;
5, 565, 362; and 5, 304, 489. The term "anti body derivative" includes

post -transl ati onal jfication t 0l.i n%%r Ogol.%tgﬁgt%ti de s nce of
t he anmfi body or fra@ SCARYICCHSEH TF I98S 2199 8 gy RGeS "B0Y ) EFRCHP

descri bes aad BBLMAMing 9h ap 6 @RNGRIA @thpMmdiRG fdqaehd! YRMN AT FMRBinedntion
ant i bodi es, including ol e anti body nol ecul es, antibody fragnents,

or fusi on apydssignersiotipigract with &tﬁégeéswam@nnwsﬁhme@ﬁmni@wﬁé gt SRYicHTP
g‘; q ag | ;gg‘égfgiﬂ%?ﬁg ltdslg’béig% ?g@gﬁéﬁ%ﬁﬁé da FERIBHLARA 066 bt R tb Bl Gloley
sequence. However, homology of the siRNA sequence to the target sequence can be less
25  than 100% as long as the siRNA can hybridize to the target sequence. Thus, for example,
the siRNA molecule can be at least 70%, 75%, 80%, 85%, 90%, 95%, 96%, 97%, 98%,
99% or 100% identical to the target sequence or the complement of the target sequence.
Therefore, siRNA molecules with insertions, deletions or single point mutations relative to a
target may also be used. The generation of several different siRNA sequences per larget

30  mRNA is recommended to allow screening for the optimal target sequence. A homology
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15Ant i body derivatives also can be prepared by delivering a

pol ynucl eotide of this invention to provide transgenic plants and

cul tured |ls (e.g., but not limted to tobacco,

duckweed) %ﬁg%g%?%ﬁice such anti bodi es, specified port IP&&%S%&B/O‘?B'H%
variants in the plant parts or in cells cultured therefrom For
exanple, Craner et al. (1999) Cur. Top. Mcrobol. Inmmunol. 240:95-118
and ref er asnaels scéftaesdl BMS’Eisemchddmtd pepetfoengt toduntt tat tAOaRNA smqsgeni C
t obacco | egves ex e .amunt s of1 reconmbi nant proteins,

e o U HRe EAEE B g S ADe R oA ze nave been used to
express mamal i an pr ot er ns at commercial production levels, with

bi ol ogi cal activiti asgeqtsl \islpesttrable tﬁalﬂd&eargét(qumcb berio@idien least 100-200

reconbi nant s fied fro a es. See, e.qg., Hood
o T GugRties Mope Atleiniigh cSihsa o) Bhst S0 AG S Rapedic mtis teore B
therein. AniiRARY cH8dd ofakd MRSt RRYA RabeS (De®) INWRsbaeEsi 1N17/330084),

anmounts fromtransgeni c plant seeds including antibody fragnents,

such as single chain antrbodres Sckv' S% inclu t obacco seeds and
potato tubers. See, R&sqgrehegdayedelamingd tha oty “F*}aéfr?ge%?s argyGmon m

38: 101- 1098 nﬁcﬁéc%[&@i?a@effééﬁ@glytsh@r{c@tﬂ&r Jxlgetsgen@qu@ @@0431‘1 &rrgmr Res.
present i nvention can al so roduced usi ng transgenr C p

accor di ng 1a:3RAddAkdi Fa gsal. ( )M/mmmmﬁsﬁ@ogl@mqml gulde

Ant i body %?I{ng hay'ﬁ%]tuaé i drﬁ‘?ﬁ]orr? 6 AL %ﬂ&ﬁﬁi Jngftlogé(%gﬁl’culgﬂ ﬁ%%lqg ene
exogenous sequences to nodify I nmmunogeni c‘(% t y or reduce, enhan oF
nodi f y1obi rsilening iafrfianninglian celbs: KA wfio of betwedred 5- 8% diotryns cpewe than |9t(§'/C

hal f-1ife, er_,s | e characteristic,, ner al | art or
D1 of 1 RIS 5 Rk e S St (L s s it F melRReht
5 non- hune I8 FUENERSiIANEs ih iR fiter7 Bldésofands’ ¢amsiat ot the 8GIsOMNS saael.

repl aced with human or ot her am no acids. In general, the

CDR residues are dir and nost _sub tantr al volved in

i nfl uencing antigen mgr?gm ST DERAPGH 1910 %tﬁﬁerr%%srm length. For
ant i bodi esx@fiplel@e RIRGELBin b METY hRRoGA 15:8: @%@Qﬁ&@&1d@§loﬂ% Bays known
met hod such as but not limted to, those 10descri bed in S. Pat ent

Nos. 5l5723wglegtides lgmes | 83 nudeqtnlas lng, org 193 nuglggtides g Whpg an siRNA

5,763, 192; ;

5. 603, 762, BoES3 oo LRBeGgenghd b 0 oD G Mol ey theidhian o
Techni questhé gRNa kinlgs pamtloialtﬂlwurmalrédrhdqeohdﬁmf tlmdt)mgmelreelsl vanudd fonown
in the art and _any such techni ques can be used. According to one
enbodi nent® y human 15anti body sequences are nade in a transgenic
mbodi VeRiP$y h bod d i

mouse whi ch has been engi neered to express human heavy and |ight
chai n anti body gene&he Muntsifil& nstludes sieorOfairpincRINAE @thgJem CshiRiNZes d@mperse

been nade whi h ca e different classes o odi es | |
Fr om {Handuues g of RAALE OB Sadr sy et PrEmes S0 OO A be
fused to rakedndatd-¢demee &Rl dntibdnBesranes th@m&ﬂmu@waommmﬁwmqu amhe
desired antr body. (See for exanple, Russel et al. (2000) 20 Infection

and | mmunilegp r&@rlrnkerchderyyarzweis - LT FlFUstuge Oérwmsfa isdprampbapt 1Q¢
| mmun. 30: té%ﬁ Lé%@rnu (011@9% el:an gfe ﬂh@tﬂéﬂt ca%@h@@% n%a\]—:otgd%s%% , 299
et al. (1999A Leu ocyte Bi ol 66: 401- 410; Yang (19 jg
Cancer Rembohdes 9((1&) 1323 ﬁu@l@n@es lbak,d@elﬁr m@w(ui@%)g, mlam:mldmdgs long.
Delivery Reviews 31:33-42; G een and Jakobovits (1998) J. Exp. Med.
188( 3) ;4483-495; Jak ) I Hgg ( 607-
25614, SfIl'suda et al. q?%é‘% SséesggrﬁﬁAc%%B 349%159‘;2’5 a%{ eertronle-tl¥i i §(31r997)
Genet i ¢ Engameler & cgnpiNeershbadeZ( SIRINA deiga éwl stavarlable(c&ﬁﬁ@)ntmuate Genetics
15: 146- 156; Jakobovits 6) Weir k Experi nment al

mrinol ooy HHESRRCRR Forb i PhireaTe CE N BPYae. 2010, 164 11 104, 7
Jakobovits (1995) Current Opi nion in Biotechnol ogy 6:561-566; Mendez
et al. (1995) Genom cs 26:294-307; Jakobovits (1994) Current Bi ol ogy
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WD 2009/ 042962PCT/ US2008/ 078014 The anti bodies of this
invention also can be nodified to create chineric antibodi es.
Chineric L i are those in which the various domgj

ant i bodi egmkl@g@{/zg%nd | i ght chains are coded for by D@b?éjg%fo%—}rgg“

t han one species. See, e.g., U S. Patent No. 4,816, 567.

S5Al ternatively, the antibodies of this invention can also be nodified
to create veneered anti bodi eSyntliesieef &RMhnde®¥L are those in which
the exterior am no acid residues of the antibody of one species are

j udi ci ously repl acedsFVA anbsiRblAen bpisyiihasized ehapmicallysw conanadigeli isgitan
t hat the ' ' f i j i | 0fy. [ ! inG2y N
the second SEag it Micura 002 AEhes ARE, B0, MM Eraf 1. B85 PO YE Ohbs)

ant i body. PSimepp Ndies 85nk5-g&rand iPhgdisdahd dapnat @DOR)iGanpariCelr 2:17-23.

dependent ¢on the nature of its surf.ace he i nmunogeni Gi of. an
ant i bogy. COEMPbR SN CLP R PERTLER e dr aYFBeea TR Re e R or
di ffer fremitiness ivtdaltlay déeupsl inMishatbe?), meamalsikenA spedicise

anti bodies. This iyudi cious replacenent of exterior residues should
have | i tt lc8dogsrousty, expreptedingdt thheclisit Beifem efoaitis as gpscphed iReY u et al

I nter domgﬁb@??i&?ﬁﬁl. ARESSci 9006 60 b9 o] OREahhES af TQM)‘Z?RN% 8:842-
unaffected as”a l5consequence of alterations which are l'imted to the
vari abl e B8 Bnddgeromswepkssiaadiad bew. aciigeedyrsingadasniid-basefl exprediongysems
Ve”ee{g' "Gsin® STEE nOdLY RNIE %ﬁ%o?errs,i%ﬁ a%‘iﬁqﬁro@t%{e&ggglb%%r%@%ﬁaﬁ'x | S
altered, the suppor%lng refidues remal n undrst urbed. The
pr ocedur e pbbimerase fiEt andgscribeld @5 Busandkarhihet 2420023 Skienecisino-e 5d42@2);
for human antj body varighl e mai ns, ¢ [ by Kabat et al. (1987)
Sequences aB?lHﬁ?’?ﬂ%’lqﬁg{@%ﬂH Bty %‘% erest, 4th ed., Bethesda,
Ml., National Institutes of Health, updates to this database, and

ot her accessi bl e U. & viabdniyoiaeit dsRINAaab SiRESA §dtickis RuCbepetfoanedusmthn

protein). Non-ljmting exanples of the nethods used to generate
Veneer ed &NVA BOHTEESF HEfGifa PS5 10 SERGucIngsVidsak BRTE o Anigons praegs.thagn g

descried ak@aﬁ@ﬂ%@ﬁz 1@130 Blior t6 a&%}yaﬂl}(w the Eé‘ﬂlﬁlbg Qhoic%@(dgsﬁ%é 48 Pird 3Bal.

25The term "anti bo erivative" so includes "diabodi es" which are
smal | ant i(bAy Nerag B 093 1 P ongoardrticasd 082 iAo &g Res, 3Qh@redpnYu et
fragnents k. v, i ar i e -pp;mi |

i ght chaiaﬁqggz?’g"glflghﬁ’gﬁta%{'ném? ' %(l%['tcﬁlgﬁl's%rré & y%%-i%ée’ @fgﬁgﬁ%ﬁga( B
f or exanpl{BronteRa, 40mbi0s, New\Eng3dd1BibEbs, aad Strhjgnk) prgduce éanskiption iSByful

Proc. Natl.. Ag%g.. Slgl . UFA 9 i:16.444- 6448.) By using a linker that is
t oo short 83597414 W’b‘é{’?r*ﬂ’g $Et ween the two donmi ns on the same
chain, the domains are forced to pair with the conpl enmentary donai ns
of anadoher chai n andr ereayehdsiwm{aiRNgem i dvticned, $orte@smple MY using a pair of
2009/ 042962PCT1US20081078014 (.See al.s . Patent No. 6,632, 926.t0
Chen ot aloRHLEIR: ANEET B oL cs I GOy AU PO PHES: HBT CHE B Or e
am no aci dgndeNHe hit@EndeHIPA Bedi¥RRE ¥itht BN £ tnflkt® a6l olighRufladtRIBlof the
anti body and a binding affinity for a target anti which is at

' en whic
| east aboutiplewes & sparasrieapigierot tha pyntslis i Ay Wg'mép? tha RN The §ePagEs ent
antibody f.ar: RRG aphigf: are synthesized are then annealed to form siRNA as described in

25  Protocols and Applications, Chapter 2: RNA interference, Promega Corporation, (2005).

In vitro synthesis of dsRNA can be achieved, for example, by using a T7
RNA polymerase promoter at the 5’-ends of both DNA target sequence strands. This is
accomplished by using separate DNA templates, each containing the target sequence in a
different orientation relative to the T7 promoter, transcribed in two separate reactions. The
30 resulting transcripts are mixed and annealed post-transcriptionally. DNA templates used in

this reaction can be created by PCR or by using two linearized plasmid templates, each
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5The term "anti body derivative" further includes "linear antibodies".
The procedure for making linear antibodies is knowmn in the art and
descri bed et al. (1995) Protein Eng. 8(10):1 ,
Briefly, t‘kese a%‘[‘J odi es conprise a pair of tandem qu’géél#g(ﬁ%ms{"\m
-CH 1-VH -CH') which forma pair of antigen binding regions. Linear
antibodi es can be bispecific or nmonospecific. 10The anti bodi es of

t hi s i nverpiteiningghe bé pelgmonase prdnmted apudiffieientierfdrad ther texgedsinvemnt. Brotdcols
cul tures et | teinA
pur 11 cat AEh PR RG R SRS S it et Ghrbiih o Re
extraction, anion or cation exchange chronmatogr aphy, phosphocel | ul ose
chr omat ogr ap hy hy d Iroqn‘dexttb exprogsehapbicon dcturibnthh@ginaqtﬂﬁygaryaﬁ hudieit geid

chromat ogr a atite chro ogr.a and | t'n 15

chr omt ooy AR e Bitina uSi R O RO B GP ab Feb e Bl
al so beg usgeihidhringide fital Rthi@logies (e.g. retroviral veddt, ddeflivass odcidrfiadpioesent
i nvention inc|ude natural l%ﬁ purified praoducts, product chem cal

synt het i ¢ 25106 REAYITES veciprs Aptau SCiorpd dhdiisy amdewffﬁraﬁaeﬁ@nq ogitsPues

from a euksxahbsontanpldxRs nudliRg and t@fge%ﬁ%’@ﬂ SoteHEBR]A: coRip@hes) B! ant,
i nsect and 20mammual ian cells, or alternatively froma prokaryotic

cel | s as dlesribpdhbefeiabdnee inside the cell of interpdt, expresriocdichairansaetictson he beadeng

tested b b
oot o ond st R AbERbGREF R ot N SR RAY e Ot
i nventioon @Imoﬁﬂpmkmmb@h(CaMKl)qumoﬁes N¥&gsofber dal [detaarTyreprambleout

e P np e T e et cuts may eIty i Do BouaPErra Ry i r

the anti bogy oleffpebri@s) @ddREEMRTHE WidndiBiieg bof @0@)@&&9@&1@7 -ABTR61 .
invention frombinding the protein or polypeptide w th which the

nonocl onal antibody js narmally reacgtive. e .anti bod
tested conpetes wit ﬁ‘lof‘ AT BWPI%%W‘C[}‘H%%E‘WWE%?‘I‘ Oa@e

shown by ayferkeBsE,s (@meﬁgtepmgﬂm BNAObHNG:. @éct. BOdR. 18k, t hi s

invention, thenit is likely that the two antibodies bind to the sane

or a clSosdN Vitamanfa-eddipprosiéer (dandsl Alali (4 89%) . Bposshr SiRel-APRANER ]

t he nonocl t e

200910429@8‘%@‘?’3@%@3%9@%14%%3?@I["gl.mnt&r\?uaf ot cu et al, Goory 11 figne

reactive, Thed, 81E128F 1B3Ak thef 1.8-hk newnospaial cnalatd (NSIR) phenater (Késm eichl.i($998)

i nhi bited e th noc I

ot body. EPryeef 2§ Pien hOF AR (B0 o bR RBRE D Gone

t he sane, mr%ambp&altye B%llﬁhﬁﬁldd%%)@f@ﬁ&@ﬂ (fShQildy)étaB(It%@) Genetics
this inventigon. 5The term "anti body" also is

I I b
Imr[: ? gﬁd?gg atISaIn tH'%1 ﬁbfé T%ﬁ Ilw%ia?eégméIbuam PIO%%E% alp%wmww TN

of a nonoggpat eﬁﬁl’eés%db’th@ﬁ@glhﬁoﬂr SRARI S 5&31@(011@1& @é%ﬂe)‘abl?g)'hrﬁ&h@&fhbng
fromthe |n|t|al fusion, or \g ared secondarily, Trom a parental

hybr i doma tgaggeas.isneh 25, aBn el chmhﬁ@@asrs Eﬁusﬂ?qw@ﬁ@mto epgre (PRE)
ing th t
dsi ng ¢ he GrBeRE EEUFRR | KHRTAL S a PdhoGinSotighio B °

Nat | . Acagolyb@Soiatioh)Site.82: 8653 or Spira, et al. (1984) J. | munol.

Met hods 74: 307. The i sol ati on of ot her hybri domas
secretj ng nonocl onal,,anti b es .t h ificit th

Also Jroyide cf herem 15 a p uc o (fe Sp(gotbe or rmler c?m%rhsn}g e% least

monocl6nal anti bodi &% venti‘on can cconpii
one 10, or alternatively, at leastl7 or alternatwely at least 20, or alternatively, at least 50, or

alternatively, at least 75 polynucleotides, or alternatively at least 100 polynucleotides

encoding SEQ ID NOS: 12 through 15 or their complements. Suitable probes and primers

are described supra. It is known in the art that a “perfectly matched” probe is not needed
30  for a specific hybridization. Minor changes in probe sequence achieved by substitution,

deletion or insertion of a small number of bases do not affect the hybridization specificity.
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of ordinary skill in the art by producing anti-idiotypic antibodies.
Herlyn, et al. (1986) Science 232:100. An anti-idiotypic antibody is
an anti body, b@gb&pcognlzes uni que 15 determ nants pr%&%ﬂ&uﬁﬁw&@ﬁ
nDnocIonaI antl ody produced by the hybridoma of interest

I diotypic identity between nonocl onal antibodies of two hybrldonas
denonstrates that the two nonoclonal antibodies are the same with
respect tdngensral, asanshas 20% rba%?fpatll‘rféls@ai‘?b (whin eppimelly ebignedt erarbe tolmated,
by using an j } l.

ant i body 71 PP SRR rlfind e L R CrBhE K AT B, 2k AR 0B 88l o
monocl o naltheamnndbcagdmes:gﬁin df Inanpaalﬁe eipé tcomamedsipelm fredbesyy identified sequences

monocl onal BHTHIART s M ER ARG e IR e Rae Chels i O i

anti-idi otuy@hﬁomwhmaﬂy @ hidvedysIradRnti@l & the tGtesparidog géﬁ@l;equence
antibody wi |l have a binding domain in the@ﬂ%pervarlable regi.on whic

ch
is the m Pftgralishagy Bihe e I8 Bolkdyeh{rinFe eSS AW P BRagr stil

anti body. ﬁﬁﬂg§ﬂtkﬁﬂ@§%nh§nkgptance the anti-idiotypic nonocl onal
anti body coul'd be used for 1nmunization for production of these

anti bodi es. In sone aspects of this invention, it wll

be useful to detect abtsy Perbes paarbedises indadipapsays et Somtermnd Membm
Sui tabl e ahels 311883 Gichch IR ofMhE HAYScI Al AGIRHGRLIRE: of s

ant i bodi es hese agents are known in For "t pur pose of
i |l ustinat iloven@@orilThe, prebes ilso direlse @phdddo na@iei mpw othancardg secht aslalchip for

o ety Ut iy SRR Rl o LR R EREET R 07001
be used berrdeag:Hﬁ)@tol cmctoeﬁh)m phlgsiclcetiddigrof ks vdaionor i n an i sol at ed

test sanple. The coupling of antibodies to | ow nol ecul ar

nesay. Tho hapt ons ABrPORGR BRI IEN tPPRRTT o Bepuatul e SeG o

second r eagfehfih alkdEan8X6ERb Brimbils fHrth€ OERIIN O gdiS e ohAPE GBSscHPIS thadsre
biotin, which reacts avidin, or dinitrophenol, pyridoxal, and

f1 uor e§ceicipresiil dnneuaial @élé{fomaﬁméepgb«mﬁengﬁ@ﬁdvﬁm% Acplyelaptidss into

See, Harl qusabts Langs Q&%@@amﬁﬂ'ﬁcﬁhon means any nwthotf‘@r%%)llB?iqg‘ﬁ%nﬁféﬂdaﬁndcm
| abel ed with a detectable noi'ety such as @ radioactive ato

chr omophomelynzrdse geprablsted repliceiingtaarget wauensywith Feabertable falﬁtﬂin danpdication
b df
€ use glé gz]b% %%p%ﬁ{ %ﬁ?atlt%gg{ﬂlr%%na% bﬁ%b%dig%é!ﬂaéfcg sgé?{ s 50A

i sol at ed Ies can a for ‘exanpl e,
to a phar m@mﬁmse,alﬂemgeﬂfagmslm)ﬁEasaldmémqiohemaammndqemmgrmscr@tas@x| n.

They can he. linked tq a and, to another anti body.
sui t abi’e gﬁgﬁ?gmﬁgﬁsﬁﬁﬁﬁp %FHEQHFDSEQU% P8 eve an anti -t unor
ef fect include cytokines, such as interleukin 2 (1L-2) and Tunor
Necrosis Factor (TNEhe inpbaionseisr ptovetes thefioulated polymuckbpstod chinanertion

t her apy, |nclud|n al .um num III t hal gcyani ne tetrasul fonat e,
hemat opor PRYEIELY HRtPARE R ww%ﬂ’f‘% 3 yelbas %E"é tory séquences

i odi ne- 130 daidchlion é[ﬁd/cﬁ;'tﬂlﬂ?;l@ﬁ or stable expression of the DNA or RNA. As used herein,

the term “operatively linked” means positioned m such a manner that the promoter will

25 direct transcription of RNA off the DNA molecule. Examples of such promoters are SP6,
T4 and T7. In certain embodiments, cell-specific promoters are used for cell-specific
expression of the inserted polynucleotide. Vectors which contain a promoter or a
promoter/enhancer, with termination codons and selectable marker sequences, as well as a
cloning site into which an inserted piece of DNA can be operatively linked to that promoter

30  are well known in the art and commercially available. For general methodology and

cloning strategies, see Gene Expression Technology (Goeddel ed., Academic Press, Inc.
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(90Y), bismuth-212 (212Bi), bisnuth-213 (21313i), techneti um 99m
(99mrc), rhenium 186 (186R0O, and rhenium 188 (18812e); antibiotics,
such as daoxorubicin, adrianycin, daunorubicin, nethotr
daunonyciﬁ?Sﬁég@%?Q%nostatin, and carbopl ati n; bacteri%??hgpgﬁpﬁﬂ”
20and ot her toxins, such as diphtheria toxin, pseudononas exotoxin A
st aphyl ococcal enterotoxin A, abrin-A toxin, ricin A (deglycosyl ated
ricin A aniovidtdndeefeicatas cAdd thEEiadndéectons iBagentyitittoRérivs { GaonsCindrReagi,

cobra (naj g naja r an e j a.plant toxin); rihosone.

hact vat [t EoEIHE BB T P ke ioR s iror higitond degpediss.
restri ct oGhmn{cecislisRgSREn Ad6kicnad foGenPMIIEhdteRicadiadErsITYr VisiBEY iitably's
restrictus), saporin (a ribosonme 25inactivating protein from
Saponar i a Y6ftPrse PHEPRRYY, thessaering ses capyhle of i skitng RNATRVETa @rig vivo.
1y207702 (a difluorinated purinc nucleoside); |iposonts containing
anti cystic agents E@p@ssiorARbloSERSRIRMd BORURLRRIACAR Sre RERSH FbtainhBbe h
encode for toxins, nethotrexate, etc.); and other antibodies or |

ant i body fveelgniiitesns 1 poAucesPreieiap pad polypeptides. It is implicd s theae eapERsFies of
t h_e : .nvenweagrs%l%?b@%pli&%ﬁﬁlt'l[fb%otspo %}%i{hgpgs%ﬁitso&% 5 #5%an "intg’%ll Tof
this invention al'so provides conposftions contarning the antibodl es
and anot hehe dutrsbsmnméDNAC t Surieble expragsidn, veBoemnptlade @hsmigd, virkineohors,

carriers i.n¢lude gl ass ol ystyren .MD 2009/.042962PCT/ US2008/ 078014
SRR R R e b S T R
modi fi@d Getlotl s pmticdal yrefiy Farttleltcing gaes HRs tigaek magodkidues oftheir high
nature of the carrier can he either soluble or insoluble for purﬁoses
of the i nVfls GRxrietsdicngdigfllqiad irppsiorptian of aifls potR fpirgang fhydye- Whena

sui tabl e GREIEIR! if MserRidNRioR%uIIIORILEA, ¢ 2NhipRAAHRSC 0PE cWakyorib8clpRlde
to ascertain such, using routine 5experinmentation. |V.Therapies

The pr esenbe hasyesitieplieatesl the protoincag betiesoappenanily praduerdd Suftable beseerlisngll
or reduci ’B@gﬁideo%qgé‘?ﬁggd? aﬁ?]ga‘ﬁglﬁ@ﬁ%e HAAGLES] D9s ARG QQ%UP@?%neSeQEISﬁH%n

It is conte at'e otes or derivatives 06 resent
i nventison cehy ilzectshidy; yeadticedlt,i and baeteris ctlls dodesssibel atove ael @mbtinweedorsing

ener gency situations i ch can safely an ificall eut ize

FXa o bt S eanT: St SRt a CBR S apt de YftEibhih & ofng
del et er i ougrahederd Yerametich dex&dchewimicRic RxAGRIdAE, tigmefeid 43@1 can be
proliferative vascular response to in

jury. . In one
embodi mentinsetpdinit e Spd gell bameihods T"é‘é{‘#@"é g fesi it sush anlsansfrgtiersfor

exhi bits a.hi.gh cEﬁE%‘E@ﬁﬁégiiigﬁélﬁﬁgéﬁiciuﬂif}ﬁlo@ﬂm{e Siflidafiol PA GandrSalfah GeliOS €

ratio between toxic a heTapeuti'c effects which can be expressed
as t he20r atREABde¥isancle@Bportidn EDBOcroiretipD6Eke Ssmbhekdod &ubsstif2(l01h.0 50

% of the popul.ati ED50 is the dose therapeutically
effectivesfﬁ%gg}®¥%¥&€ﬂ%h%§pulation. The LD50 and ED50 are determ ned

by standard pharnaceutical procedures in animal cell cultures or
experi nent al ani nal She ffleecnamvedohedsogroddssidehvary eshidés wuihlge fondehtarpnfl

may be adm ni st ered, once .or several .1ines, when needed to neutralize
the 20ef { dPLBPCROTARPT TIETTEH T EdlsPnaRe ar Lo e osorg a0t A
Pr ef er abl ypolynb€leafikeiofl Hednvention Binshel dovabnict Oithirsa guk deigdeentehiddgn cloning
adm nistered in a singLe dose. ) , .
25  veclor or an expression vector. These vectors (especially expression vectors) can in turn be
manipulated to assume any of a number of forms which may, for example, facilitatc

delivery to and/or enlry into a cell.

These isolated host cells containing the polynucleotides of this invention are
useful for the recombinant replication of the polynucleotides and for the recombinant

30 production of peptides and for high throughput screening.
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It is contenplated that a typical dosage of the antidotes of the
invention wll depend on the actual clinical setting and inhibitor
concentra asma. In in vitro assay, such as th i ,
generat i 0#89 Olbﬂ‘llzcgzéa clotting assays such as aPTT, PT gﬁ%@?’?ma%u
25t herapeutically effective anmount of an antidote is expected to
produce a correction of ex vivo clotting activity of 10 % or nore. In
vitro assays i ndi calke pdigtuckntidastofl thas e éntien lsin by canjitgiisd so 4 d@ectdhdeilablel

e L e

m cr onol alSuﬁibl@ﬁiltqupports are described above ak Rvell ag hawei sﬁﬂibi@ﬁbéls nlgl,ethﬁﬂsafoﬁf
the criteria_in rmnin e effectiven f Oantidote.is
that it prBRAES & %aﬂg& PR AR AR B8fingee Yambrook
clinical tahd @lsel (2@1%9&},%042962PCT/ US2008/ 078014 cat egori es of mgjor
bl eeds include fatal henorrhage, bleeds into vital organs
(intracranial, intraocular,_ret roper| tonea spi nal, pericardial),

any bleed requiring re- operﬂlqr'ﬂ?f’"&c dy Compe P?c procedure

(e.qg., aspiration of an operated knee thQ acoto ertiqn for
henot hor ax, endoscopiie Iweﬁma&wgﬂﬁ%&wﬁﬂ %%Y@fpﬂy o SBF%E%? HGOT e
of? 2.0 lfcofnblek%ﬁaa&sp%%h@ér%elyﬁ@me@mzh%/ﬁ{fénuehaelqeh FBesdthBe HNBerbRABX

is defined as the nunber of units of packed red cells or whole bl ood

t r ansf usedngirads of thes InemmBigi.obhhicyaf’ W@O@éflmlédqs iwelysloaddinibpdiqsiasdde

h
7 DR e 04 S S0, SRD i 07 2
in clini caboggt Thexgsibbdied inalide, tbut &d ucdsmitdd tn nwabd, yatsing matfbitce htman

har 16 nattigs bl G e PRl in AU SRR g g AR, 0

attention mdh!i’tﬁﬂadfﬁhtﬁlgt 1eRited ©xbes,triidtits] apemie StagNhanditers, %ﬁiﬂiéﬁ pias, saét@ in
substantial anmount or will not stop wthout | ntervention; rec
urinary t rd88% CHF-BAKRY CHEPARSES 2Pist o $Be 1iibgdipeare plsp ¥l WP wfjn%fy and

ther apgut i G,/ @GapuHie g@pa}tydepew insertion of a Foley cat het er or
cystoscopic i'nspecti on substantial hematomas at injection sites or

el sewhere that are s ont aneous or occur with trivial trauma; .
substantial 15bl ood Thi§serentymeden RigviFesn a0t yoRepH e FRSEPe% GORYTISERON

As used h%ﬁfﬂ!}éﬁnes a2 %%@Elildvglampﬁ 88?]3 &;@iﬁé thaf é?)feﬁlﬁéalf)po ﬁd(}%'{l{e aﬁﬁb%ro@lgone

|oss that Is nore t at ano sual 'y "associ"ated wth surgi cal
pr ocedur e asiBgbtie anlybeptidbisgbe polyseptitie agignst whishid anfigodyhaas ralsedmin aged

conservatiyvel y,.because it |l s, short. of iring d n, one
enbodi rns\nta,s'r"ethth LESARY tpe]\)/ié%’%o { "5 Iﬁ@gtﬁglg%ﬁp )évgl sftrﬁlﬁ ?rméec ll|lo asma
20ci r cal atantigodyalf thel doﬁ’ﬁpléxﬁﬁ, batins tianted &, laypolyelshilantizddyga tiveodlotal

i nhi bi tor present cti vated f Xa. has nt.i al

cireul ati Agubeva hlfnfwefp o e a hoay AuPRSe ERRE it g gorpn
ATILL,  TFRI tnghind tﬁﬁ@tﬂe@ﬂtlpééyq{e?uﬁé: dtpiiex ddnfbe dastatly Z#Rled SiV.
J. din. Invest, 1 83 2:2041- 2049 nacti ve f Xa has been shown to

have a ci roaa paleptn@eﬁaﬂlhadvrp@eﬂ@complez H disrigvenom carelesised #F BCBEBLYN
nodel , f he active site by 25 DERR
([5- (d| rre?ﬁilarénrﬁ éna:% %%%‘E@ggggu% gl ut anyl gl ycyl ar gi nyl

chl or onet hyI ketone) was approximately 10 hours or 2 hours, as
det er dSned by i sot oBDlo’CIQﬁaI@nIZWI0ifﬁi@e@vﬁlﬁﬂmﬁ*@é@@@m&@%@gf@;OHVGHUOMI

oDt VS TR el BB ATF Ry HELRY S Mo
deri vati vexisofo? 4rodd&idnad Ipslycﬂonallasukmmﬂse irpt @taeghld, paltyclom jantgmﬁlee areor
g?gls ﬁr:aoﬂ af)t;pq(:)z} lfyéjr%quc%cilgyaﬁql aélon olf a suﬁgle%(l)ann%lna suc Sasv%ut noJ[ st ed’:\,[s e the
chickens, goats, guinea pigs, hamsters, horses, mice, rats, and rabbits. An antigen is
30  injected into the mammal, which induces the B-lymphocytes to produce IgG

immunoglobulins specific for the antigen. This IgG is purified from the mammals seruni.
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WO 2009/ 042962PCT/ US2008/ 078014 a) pol yet hyl ene gl ycol; b) an acyl
group; c) |liposones and encapsul ati ng agents; d) carrier proteins;

5e)artificglgl ( ol i pid menbrane; Oi mmunogl obul i n; ,
nanoparti @ivgzn@%?@?{" The conjugation site nmay not %@SF%R@EBH% 0

special chain or residue so long as the conjugation does not mask the
i nhi bitor binding site(s) of the antidote. The antidotes 10 descri bed
her ei n mayVdratiaend{ihis sthedology mohée matlifivation ¢fladamynts meuterr andoiteof han

one of t he %9 ?alt!%g,dnfe%@& (ilr\Jo?u%qes?%P %/ ife-and th }bef of%su:e{] e(:il%ﬂ%ga%'dr og%i;lnﬁlg

adni ni st er’e Nave i onger PR &
bl ood coagmbcaioumnaxwmmgna greatinknti of ﬂmﬁnﬂl @ot exatipie, adjcmmd t@pically are used
consi sting of 4 a- %nain deficient fXa and an nt| ﬁﬁboun o t he

exosi t e of‘©fREOXE O AHE ) SN UHF FEAPTSR I EHERS: FRAF T e.

For mat ison igfectionGaBRhEen RESNEGRICH Neovante:r 4 él@w@él%és@ @@é(ntio@ﬁ afd Hﬁ&xﬁ«h@mph
exosite may reduce interaction of an d a-donmain deficient fXa wfh

macr onol edigdey Qhgadiuypes inghde ﬁW]fﬂCEﬁ“ESdY@Ch RIGBIRtRONpINGE LTI Pl fgtigen
ant it hro”‘%&eé[ dids oVl lafpel sGAYdeNGealdn d@&hhe{s%nﬁ;péxnﬁy%o@écﬁﬂe'é.“ﬂ%ﬁfng{lé?l‘?ed SO

that the conplex can act as an antidote to active site rect ed
smal | nol esaiples nfwbntams fommakﬁntlbbdmg@emﬁcu ogludb Giteund s Xdjueams Reéx
20can also be of se f Xa

i £ o ddREafisHES Hi PRt MY Fanl Bhi b BeperfTRY Btk Fetnoas
ant i comgulcaﬁttr;baatu Vist yateit NoXa7,27ehi 39k 7 018,123 7\;%()180&86 T9s6591 ©6 SR ant

activity det ned b V|tro assays and ani nal nodel s by
t hose of rsgt%lzlzlj%ﬁ tsgég‘lér’fmd%@m& es of in vitro assays are thronbin
generation, clinical clotting assays such as aPTT, PT and ACT. An

antidote of this 25TRYgidhbdbhal SnttRBebPhaiRentic: e be apabli&l @ing
producing 10 %or nore correction of ex vivo clotting act|V|h§§§
UEen,

Several i FopYSAgoRA pRmdomsdethaioyes Hrovadn My art and vestiadeserisd s e
for exanplg, eﬁa@ﬂﬁ@tasn b RDrdiub&s bﬁﬁaﬁg@@ﬁtﬂe iR EaY céimie @8, a

nonkeys, nmay be ‘used to measure effi‘cacy. V. Pharnaceuti cal
Conposist i amgsloma cell line such as, but not limited to, Sp2/0, Sp2/0-AG14, NSO, NS1, NS2, AE-1,
L.5,>243, P3X63Ag8.653, Sp2 SA3, Sp2 MAI, Sp2 SS1, Sp2 SAS, U397, MLA 144, ACT
IV, MOLT4, DA-1, JURKAT, WEHI, K-562, COS, RAJI, NIH 3T3, HL-60, MLA 144,
NAMAIWA, NEURO 2A, CHO, PerC.6, YB2/0O) or the like, or heteromyelomas, fusion
products thereof, or any cell or fusion cell derived therefrom, or any other suitable cell line
20  as known in the art (see, ¢.g., www.atcc.org, www.lifetech.com., [ast accessed on November
26, 2007, and the like), with antibody producing cells, such as, but not limited to, isclated or
cloned spleen, peripheral blood, lymph, tonsil, or other immune or B cell containing cells,
or any other cells expressing heavy or light chain constant or variable or framework or CDR
sequences, either as endogenous or heterologous nucleic acid, as recombinant or
25  endogenous, viral, bacterial, algal, prokaryotic, amphibian, insect, reptilian, fish,
mammalian, rodent, equine, ovine, goat, sheep, primate, eukaryotic, genomic DNA, cDNA,
rDNA, mitochondrial DNA or RNA, chloroplast DNA or RNA, hnRNA, mRNA, tRNA,
single, double or triple stranded, hybridized, and the like or any combination thereof.
Antibody producing cells can also be obtained from the peripheral blood or, preferably the
30 spleen or lymph nodes, of humans or other suitable animals that have been immunized with
the antigen of interest. Any other suitable host cell can also be used for expressing-

heterologous or endogenous nucleic acid encoding an antibody, specified fragment or
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30The present invention further provides conpositions conprising a
fKa derivative and a pharmaceutically accept able carrier. WO

2009/ 0429625 G lieR@P8/ 078014 " Phar maceut i Galrliénoso7so14
acceptabl e carriers” refers to any diluents, excipients, or carriers
that may be used in the conpositions of the invention.

Phar maceutical |y acceptable carriers include ion exchangers, alum na,
al uni num seeam dhescof] efdha present insentionpibe Bisedscells (sfrideman) purpcembinet cells
al bum n, Byf B@go@%%gﬁg%a§?t1v§%81&r9§ d{aﬁ%%%tﬁér sugLB{Ek%n Iﬁgl%t?as a1 d,
5pot assi um sor e, paftral glyceri m xtures o turated vegetable
fatty aci dinedvdy Emitirpadilusonor elleotting] grtetter kswehmathogds: ot anmi ne sul f at e,
di sodi um hydr ogen phosphat e, potassium hydrogen phosphate, sodium

chi or! de, zinc sal tfn on% lﬂ%‘ %"f‘em %1%' e]m? odll%%ﬂe?&%eﬁ 'ﬂ]e}e{n %/1'3'{: %S%fegeﬂ%d using a

pol yvi nyl pyrrolidong, Pode-paded”s ances,
gl ycol ;s s@dulumeoﬂanigemy ﬁeptht;zl(lvleﬂf’l) uyose, T]m@MAa‘tsyyﬂemtmzesv@e@ﬂdyi core of

B ool | HEe DS OhHE R Re R AT a1 G Be HERea) paer B e

Reni ngt on'cgn E’@Bﬁ1m§iﬂgfsiaﬁ@drd SSlideptagscheMagly. RUBIYsERicOR FOOPRBMA Pbearing
standard reference text in this field. They are preferably sel ected

wi th respdbputridositepichpltheaeptide criare dgprpcHissn thy BT corarhat geaeral o
tablets, %fb%'rlls%r 1§ thad T3 oPYH RR1R0Gr mﬁh& 'mMgp@ys@aﬂabe%%meqmé o

conventi ona har maceut i cal practi ces. har maceuti ca
conposiot i @nmeoprcnttmxefqrmengat@n danhigh rrmmtacardrd@dseb},aclﬁeg h‘"@dgltm)@lcpples

known in the arl esn‘i'cé‘l B8 SoMva08al, o3 1o | 34 e B X0 000 nic

di ssol vi ng, €nca ' R %yophl I 21 ng, °R TSI%ylﬁg processes,
anmong ot hetsondo ITIhQSm:ith@i’us dﬂﬁylbdithmrlﬁ.smmzﬁldNon5,§l2@,4£tﬂ1&dfmlﬁdn“an incorporated
i ncl udi ng grapules recl itates, or particul ates, powders, including
freeze drit¥delCrgeainySEHEY-or spray dried powders, amorphous powders,
i njections, 20emul sions, elixirs, suspensions or solutions.

Fornul ations may opGitigaditapleadtih@isr ptoabeih seksslatigHhnibeditd @ibe requisite
surfactants, bioavail abili tP/ nodi fiers and conbi nati ons of these.

Phar meideutsPeclicitvaambe aisdotmsiuding. B nptlapitsdda. methpdsihat geleti SroRdIBAS or

sol utions ghalg %ﬁﬁ%ﬁﬂtld@ ok bl‘]}'&lﬂiﬁjliblﬁﬂp{'@ gASulihdt 1in¥Rl &), a bat1ERHhge, and
conbi nati ons thereof. Pharmaceutical’ly suitable surfactants,

suspendi ngibegeng. oligpnugientids, RPiAngDaldent e h#a,ydlsjvéaﬂ%@deug fasravailable fom
parenteral . adim o548 f\%‘ﬁd Hu?c%%@ a&% ga%ﬁﬂ?ﬁw lo ch \(,ééﬁ%}'a%ﬁshirc,
peanut oil, sesane oll, onsee corn o § Pve ol
Suspensi orUIp} Mmplaﬁy@ ﬁ\/lmsmid%amegggtmm |), Bastvaros (Aberﬁemt S!coalahctjsﬂK)s uch

as et hyl eate rist , fatt i

acet yl tegg“f’ﬁ‘tv? ‘géﬁg@%%@eﬁébaﬁﬁ Elgrfgﬁeﬁ'?gol%?g “ir&@ incl ude
al cohol s, éISIMhS%SS e ha30k,763, $0R 501V 476] £RIVI83; hexasee §lo7aB6Dhakernative
gl ycer ol and pr opy | ene egcoI Et hers, such 30as

pol y( et hy%%@zlsyela upon FETEHEASigROR#IsEtis HHmals (3 e ACH Misendgayenst pl and
pet rol at urpy oA e WRbRI. IFRYms]. 3908 o4F BP0 SSNBR'NA(RV6) OHIMMAL BiBRShnol.

16:95-118; Eren et al. (1998) Immunol. 93:154-161 that are capable of producing a

25  repertoire ol human antibodies, as known in the art and/or as described herein. Such
techniques, include, but are not limited to, ribosome display (Hanes et al. (1997) Proc. Nail.
Acad. Sci. USA, 94:4937-4942; Hanes el al.(1998) Proc. Nail. Acad. Sci. USA, 95:14130-
14135); single cell antibody producing technologies (e.g., selected lymphocyte antibody
method ("SLAM") (U.S. Patent No. 5,627,052, Wen et al. (1987) J. Immunol. 17:887-892;

30 Babcook et al., Proc. Natl. Acad. Sci. USA (1996) 93:7843-7848); gel microdroplet and
flow cytometry (Powell et al. (1990) Biotechnol. 8:333-337; One Cell Systems,
(Cambridge, Mass).; Gray et al. (1995} J. Imm. Meth. 182:155-163; and Kenny et al. (1995)
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WD 2009/ 042962PCT/ US2008/ 078014 The conpositions of this
invention are fornul ated for pharmaceutical admnistration to a
mammal , preferably a human being. Such pharmaceuti cal ols) Slt} ons of
t he |nventWBﬁ“"ﬁfﬁ§/‘>6fJ7e administered in a variety of ways, %
parenterally. It is contenplated that in order to qui ckI y
reverse the anticoagulant activity of a fXa inhibitor present in a
patient’ s HibakghndlNi3e7IMEOY @I selectiat (Sosenbdldkersanili 1694) Miblet.[Bisl.

i nvention can or y ﬁe adm nistered to the system c circulation via
par ent al %ﬂ%ﬁ% The term "parenteral” as used herein

i ncl udes subcut aneous, intravenous, intranuscular, intra-articular,

intra-synovial, int Mﬁb&i{/&ierwatﬁké afthéﬁﬁﬂsent mtaﬁtahﬁmatalse be bftpmall gl onal
and |ntracran|al i njection or infusion technjgues. However, in cases

wher e t he defy@mERmobinugieotls; eﬁ@o%@ﬁwa&ftlba@&fﬁ% inyeniifngo gisuiibie hosi uch as
lite, g CQQE%&H@Q&n&%&Ef&%h%IQ& Rariish ALBSEL S Blseans, hasauiRb), ahd mamk@e
required to bind to 1Xa 1 nhibitor and such freé up the active
prior to tthas Pr,ddeafr el entgfodichén Dair ik Fitessrmdthestharhlenopdy the art and are
ﬁt erile i nd %cn (]'? ere];(é)nll Sk 3 BfS E’Qt%nt(i\cl)cggp .?,%H 5%13 8(3§ 95?'4887'3%\13%3%@y

e aqueous otug suspension. ey’ Be
formul at ed %@ﬁdﬁﬂ@s}@ 'ale:bﬁBl(qu&&Qs 15known | n the art using suitable
di spersing or wetting agents and suspendi ng agents The sterile
i nj ectabl e preparati (TBYC i i on Qqr
suspension in a nont eém 3I?tebr??e5gl“fatw%c%felu§ "él n?ll?{ loqﬁ%ro H@S %/Oéﬁ?,

foL er@rrpllﬁlgas{magpel plhdﬂgemnb@oﬂlhéatblbba}ﬂ&dﬁr?menﬁxrmﬁ@xithﬁe,ddGehﬁabl e
vehi cl es and sal vents may be oyed are water, Ringer's

S0l Ut T o DRI ACBORAEL cersaoEi IRIRGR FRTERCEGER Gl T BGOSR 1 1 e,
fixed oil Sdn%@dle%OmeRiam%w&ﬂo@@ﬁinwdﬁme&M&d alﬁfboﬁy %@,‘gﬂ@[ﬁ.% o@hsﬁiﬂéﬂ@c@ﬂh fhalt
medi um For this purpose, any bla fixed oi | may be empl oye

i ncl udi ng lsfglnd@nfeltegwnﬁﬁwaie@rw H1€-Fglf§/&2éfr ploras mnpppglobges, h%"m%@f@ﬁﬁ%é Fe-

ol eic aci d eful in the

prepar at i glﬁ@cg{le(} %@3% aq%FJng fnd éﬁjtrt\ééli{sﬁsr%fl% hétatddt

phar maceuti cal | y-accept abl e 0| I s such as olive oil or castor oil,
especidl ly in their Apl@byd)o(@eeltvhtweat&bd cuehesiroppsed tihdsbizerdig a prdynueicotids or
suspensi o I

di sper san{1 ﬁlss u\'\éﬁf’j1 nt% %c%r% Eﬁ];lﬁ prl f'%&%‘?@g a@??ﬂsé&iéd:{;‘@q{gt ﬁ)&med o
agent s whi teﬂihcads,enaim:mmhdh;ckwsaﬂ tﬁamptoldecefanbﬂimmabdmn spéczfﬁ)shlqmrmme ut Va'rahtsy

acceptabl e dosage forns i Iu i ng emyl sions and s ensi o er
ooty 8ot 0 P e 60 el ed e TtisBh oS o CTRRRT Hal T105%) BEH:
emul si fyi NSRBI OfmMNRAVA0198DI18 iahy rEBRRE Sl tMbHEENdREELARIPRBMion
used in the manufacture of pharnmaceutically acceptahble solid, |iquid,
or ot h¥r 30 t@pesie RAEeRs oSy CAMTEHTIBAATEE BUOTHF OF REPTPRIPAIG BOLeI ©.g., using
formul ati aop. goeg;{p l K ¢ t
adm ni strati o(?l&g}? 9{)% ?@Ee{r?gﬁﬁs 1%&%1&&9 b}ﬂgus?% ec f\%ﬁ or wo P roteins a
2009/ 042 9&@9@%&8&00@1@@6’@ Mdlsmﬂt blnmgusl dctivitisd emnivalentiei thosd psalyecd iaun
for injecti r cont r

I add 11 o s agekgel SaRhE b TRl oL R SRR Tt 1999
accept abl eaéx Gxpi ¥ad. s&amd&cmmgrsadaﬁelredmagai thoreits Aattdodeteivaliveg have

known to those skilled . in the art and 5are .included .i he | ntion.
It shoti d % RFFpBILPEId™ (a5t an&°“§'&£‘?“f‘ P'EHS@B%‘&Qénhﬁ?agstlfﬁ‘g&%‘ﬁ%ﬂ?‘&f)g i men
for any pagddntilsaguchat kiﬁ?ﬂé chdih Iantﬂ?%ﬂ%@@SCF{?@”1n@1u¥1ﬁqlglt@$a¥cd)§eeisaéilﬁ®bﬁlto
including the activit t he specific antidote enBIo yed, the age,

body wei gHtbergaiaerees., Gruad ¢ 2l G8R8)dHent Mt Biok. 8RN 12 A% adrkistorense ittt i on
of the patgent, 1%';19 gpﬁ’odtlés%'?% ph@sgﬁmme%hma o Ytk §niba eeﬁcgrte}ngg&ln -

drug conbi hat'i on, tin ysici‘an or veterin
and sevenplgrntﬁ,@ocford;hgtqiam wethads. di sease be| ng treat ed.
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VI.Kits The invention further provides kits or packages.
In some enbodi nents, the kit of the present invention conprises: (a)

a first cg&#g@gﬁ%?gont aining a DCa inhibitor for regul %gmga@gfﬂ”{?ﬂ“

adm ni str Yhe treatnent of thronbosi s, and (b)

cont ai ner 15containing an antidote of this invention to be used in
cases when there is an overdose of the I Xa inhibitor in (a) or when
nor mal henost asi s néetdkodyalebeatives tlev emh Hepratuogl, dor qgrmplenty dldeedi ng.

I n other enbodinments, the kit.further c rises a, abel ex L. Ni. N
when | heserpagoRntohlS e b Akl TBEARER, SuRtiera R Bty
second conRF@iifyesn-gAd) oberat, HAlity, Epecifiity, halfalfe, drlad$ ktheSyuithlg eharddidBtic.
20bag, or any other captajner used in the manufacture, storage, .or

di st ri but (GHeBHY Bath ﬂ%ﬁfhﬁé%ﬁ%wiﬁmm@ ChResegueattic Magetipcdahleghe a

| abel , st agon@ke Sequeticel BEthk WiGabld lcoh &8t t&Sords RfOLpREddQRIH RInBinl Y tHeP
t he pharmaceutical conposition of the kit. The information recited

wi | | usualdmnareidtet er mi ned by the regul atory agency governing the
area in which the pharmaceutical conposition is to be sold, such as

the United States F tﬁﬂ%@‘\ﬂ@%gﬂ%ﬁ 1 - mdX St AN inddieed i
package insert spec???egg{agy r%lth es the i n%?tcyaﬁaonrl\ss slgjrg \?\%%ﬁm{oﬂ%d -
phar mac eutinftugnciog apizsh thindingh d5inpaimtiappravgisderingnd aptlakiiag ef thepessentmay
be made of. teri i a, person nre i, nf.qr nat.i.on
cont a nea Parer g rBifaRiatiai e KBSl 5] ot bul BB luosg
print alol e desdrided al [J.SSPabntad&sph pEY,323a0hes ek Si3adlsed 181’3 cas it d,

foil, or p tic, d . the_Li ich t desjred i tion has
been’ pr1 o 00T At e s 6065 S006P A FoRIRCH GEALOR GP8 100 SRANBLES
The i nvents 133 038; {274 49F aptivig1s4ar0d by reference to the foll ow ng

exanpl es, which are intended to be purely exenplary of the invention.

The present inventign.is not limted jn scoi)e by the_exenplified.
enbodi ment's, whi ch APEINCEdatkug rrrtally to ily Sp@anpntibediss g kaawn iy the

of the i nvenhiiaRy QihYechdYed@hBEdSdt Mako@ng tb BRCLhRRAhiN, BAYEYA4ENt
are within the scope of the invention. Various nodifications of the

i nventiSon apibedddequcorestare mpadssia adesaehisarpusewhich hag bdenlgegioerecddp gapresst

to those skij j . f or ' i Pt and . _
ccompanyi g e oy dt Hg ki A et NGNS AR SR e B mie eye,
appended dleai mede Whichkasgodidadfidrae chtat eflamibbdite np eelBtitonesammpenid mice
degrees Celsi,us. Alsa

T T AL T e W O
clotting tdof®nuous production of the desired antibody, (See for example, Russel et al. (2000)
20 Infection and Immunity April 2000:1820-1826; Gallo et al. (2000) European J. of Immun.
30:534-540; Green (1999) J. of Immun. Methods 231:11-23; Yang et al. (1999A) J. of
Leukocyte Biclogy 66:401-410; Yang (1999B) Cancer Research 59(6):1236-1243;
Jakobovits. (1998) Advanced Drug Delivery Reviews 31:33-42; Green and Jakobovits
(1998) J. Exp. Med. 188(3):483-495; Jakobovits (1998) Exp. Opin. Invest. Drugs 7(4):607-
25 614; Tsuda et al. (1997} Genomics 42:413-421; Sherman-Gold (1997) Genetic Engineering
News 17(14); Mendez et al. (1997) Nature Genetics 15:146-156; Jakobovits (1996) Weir’s
Handbook of Experimental Immunology, The Integrated Immune System Vol. IV, 194.1-
194.7; Jakobovits (1995) Current Opinion in Biotechnology 6:561-566; Mendez et al.
(1995) Genomics 26:294-307; Jakobovits (1994) Current Biology 4(8):761-763; Arbones et
30 al. (1994) Immunity 1(4):247-260; Jakobovits (1993) Nature 362(6417):255-258;
Jakobovits et al. (1993) Proc. Natl. Acad. Sci. USA 90(6):2551-2555; and U.S. Patent No.
6,075,181.)
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aPTTactivated partial thronboplastin time CHO cell Chi nese hanster
ovary cell CHO dhfr(-)cell sCHO cells |acking dhfr gene hr=hour

| NR=i nt er i ! rmal i zed ratio | Vintravenous kgki l
@b azr%ﬁf ﬁﬁ'l?{ﬁ?é@ﬁ}o?{ou

mgm | i gram ng l'igram kil ogram ng/ mLm | ligram m | e
mnute mb= mlliliter mvmIIlinolar nnmmanonet er nivhanonol ar PQor al
PRPpl atel et rich plasma PTprothronbin tine RFU el ative fluorescence
unit = second The antibodies of this invention also can be modified to create chimeric

antibodies. Chimeric antibodies are those in which the various domains of the antibodies’
heavy and light chains are coded for by DNA from more than one species, See, e.g., U.S.
Patent No. 4,816,567.

5 Alternatively, the antibodies of this invention can also be modified to create
veneered antibodies. Veneered antibodies are those in which the exterior amino acid
residues of the antibody of one species are judiciously replaced or “veneered” with those of
a second species so that the antibodies of the first species will not be immunogenic in the
second species thereby reducing the immunogenicity of the antibody. Since the antigenicity

10 of a protein is primarily dependent on the nature of its surface, the immunogenicity of an
antibody could be reduced by replacing the exposed residues which differ from those
usually found in another mammalian specics antibodies. This judicious replacement of
exterior residues should have liltle, or no, effect on the interior domains, or on the
interdomain contacts. Thus, ligand binding properties should be unaffected as a

15 consequence of alterations which are limited to the variable region framework residues. The
process 1s referred to as "veneering” since only the outer surface or skin of the antibody is

altered, the supporting residues remain undisturbed.

The procedure for "vencering” makes usc of the available scquence data for
human antibody variable domains compiled by Kabat et al. (1987) Sequences of Proteins of
20 Immunological Interest, 4th ed., Bethesda, Md., National Institutes of Health, updates to this
database, and other accessible U.S. and foreign databases (both nucleic acid and protein).
Non-limiting examples of the methods used to generate veneered antibodies include EP
519596; U.S. Patent No. 6,797,492; and described in Padian et al. (1991) Mol. Immunol.
28(4-5):489-498.

25 The term “antibody derivative” also includes “diabodies” which are small
antibody fragments with two antigen-binding sites, wherein fragments comprise a heavy
chain variable domain (VH) connected to a light chain variable domain (VL) in the same
polypeptide chain. (See for example, EP 404,097, WO 93/11161; and Hollinger et al.,
{1993) Proc. Natl. Acad. Sci. USA 90:6444-6448.) By using a linker that is too short to

30 allow pairing between the two domains on the same chain, the domains are forced to pair

with the complementary domains of another chain and create two antigen-binding sites.
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TF= tissue factor U nlL=units/mlliliter pl., or uL= mcroliter =
m cronol ar m crogram WO 2009/ 042962PCT/ US2008/ 078014 Exanpl e 1.

Prepar at i fooff9s,3 @ anhydro-fXa by Chynotrypsin D 9@g&jiR%Mos078014
Des-d a anhydro-aa was prepared according to the procedure of0 I\]brlta
T. ct al., J. Ro. Chem, 1986, 261(9):4015-4023 by incubating

anhydro-DCa, in which dehydroal ani ne repl aces the active-site serine,

wi th chymédeyassi H-S. Ratgntddp. (1632936 et henget al. mickisloeloseptangibpdy, wrignie ttpd C

for 60 m LG i; t ! oy :

11 gr amel i it Fios SRl iBls FRBR IR BRE Ik reflof of e papt ptibody
uni t s/ m | land k bawdinglafimdily fachiangst antizsh hadas ddeasbaadstwel fold sgrengdr ¢han the
agitation.,.At t .en f the reacti.o t he achynotrypsi n-agar ose
beads wer %’"}/éé“rﬁ)a\?@&f%b%t ee%zfr?lﬁfa B*Sbaot%?’é?{%‘? m?’igla?fati on. This was foll owed
by i ncubation with excess ampbunt of inhibitors

4- am disno- phenyl - nethateen “toibsdy daivpativd”| fudticr dely(dadPNBle)dr, antibodies”. The

t osyl - L-1 ysi | rethyl k (TLCK d tosyl - L- .phenyl al api
ChT ot onet HETCoE G Pemcigen TR Kt naB G Jortae BT R S mny
activity efowshyrmdif ¥RSi80109857-0062. | Baghetiedraibidi@ DapdSs a Mifodam@inn

fragnent and inhibitors were renmoved fromthe final product, des-Ga

anhydr o- f X4 segjendn(VamCednVHl-Erb) Caph Farmggair of prtigen bidinegegipnav Idnear

menbr ane) &gﬁbgayesggrpy@gglgegﬁﬁlOrqgo%ﬁjg'bi%c. Concentrating or 15 buffer
exchange, 1t necessary, was also achieved at the sane tine. The

d a-domai n cont ai ni ng anhydro- DCa was prepared according to the
proceddre reported Ege Ngadics ofghisagvention @pép reoghuad andpugified from
274(43): 3 - i n- e . Si gma
and he speeTpiance TRt YRR B R M R R B S 3 PO
t he speci fpuofitasionamrberiumseldkte 20dhanobpreyipgitiondicirbsttiactonpinia bi cagioh Xa

can be carri.ed out according, to, abgve procedure w {hout usi.n SIVBF.
G ot 1 ng. SEvTORE SR ARrbE e R0V el T nth bRl Hecion

c Ey mot r yp&ht’mngi?@ﬁ‘q‘)ﬂly,wfﬁni@ﬂﬂlr?fmtegraﬁl@, ﬁ@&o@ﬂﬁbag& dﬁi‘d&h&ﬁt@@‘g}%ﬂcy d’:mgi lectin
chymot rypsin digestion according to the procedure described in
Exgrrpl léyg cRemgiRsranyu Figtp esiRpiRce ﬁf&wﬁéb@n}a@s@gapgy (HE D rRy dleq hoansgdfor
after 30 mypptesnoOf chynotrypsin digestion. The incubation tinme were
25 extendéd to 60 mnutes to ensure conplete renoval of the da
domai n. Exanple 2. Thronbin Generation Assay in Platel et Poor Plasma
(PPP) or Platel et mﬁgﬁbqﬂwéwe(gmpgt invention iniclude naturally purified products,

products of chemical synthetic procedures, and products produced by recombinant
techniques from a eukaryotic host, including, for example, yeast, higher plant, insect and

20  mammalian cells, or alternatively from a prokaryotic cells as described above.

If a monoclonal antibody being tested binds with protein or polypeptide, then
the antibody being tested and the antibodies provided by the hybridomas of this invention
are equivalent. It also is possible to determine without undue experimentation, whether an
antibody has the same specificity as the monoclonal antibody of this invention by

25  determining whether the antibody being tested prevents a monoclonal antibody of this
invention {rom binding the protein or polypeptide with which the monoclonal antibody is
normally reactive. If the antibody being tested competes with the monoclonal antibody of
the invention as shown by a decrease in binding by the monoclonal antibody of this
invention, then it is likely that the two antibodies bind to the same or a closely related

30 epitope. Alternatively, one can pre-incubate the monoclonal antibody of this invention with
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In this exanple, human pl atel et poor or platelet rich plasma sanpl es
were prepared from bl ood of healthy donors drawn into 0.32%citrate.
PRP and PP : prepared by spinning the anti coagul at
-400 X gra‘gf)\lé@ﬁ@'r‘%gboo X gravity for 20 m nutes, respecti 8‘&2 Bg@“a
roomtenperature. 75-100 mcroliter (uL) plasm was m xed vvlth WO
2009/ 042962PCT/ US2008/ 078014 CaCl2 and

Z-dy-dy aArrgtemnWi:tiow’e'tchjztliswmﬂy reaCZveGERE ddTmine if the omdpioclofid] aonsgebieog

substrat e) SS l.Nnno Dade Behr,in s .adde Q.

Thith ate MR AR R T He e 0 Rt T s e YRR AR Bngted

reaction ns xhivied aeafiaianetticifot] it histhd &ie( 61 cl6@BrelalddDeplioplcapBdifigity as
(i.tM Z-GE&R-AMC, and 0.1 nanonolar. (nM tissue factor (TF) 5

(1 nnovi n) .thermeBeAlons! £BibAdY PIGAISUBNSNHYhi t or ed conti nuously at 37 C by a
fluoronetric plate reader (Mol ecul ar Devices) neasuring the relati ve

fluorescence units (REtdm “bRiidait Ao RRGteRREIGIRER e WREDIRE 8F&NMs0
pre-incubated with plasma for 20 m nutes at roomterrperature bef o

i ni tiati orfagHcul ﬂ@%ﬁhoweméqn@r@mﬂm@ qaadgIpFepas ofhgridggetl Ye‘%b';@]ﬁcﬁ%t s
o g BRSNS i e BB,
wer e used monockasl mlh‘eoce'fcffeldif@emﬁsot)az@tbwrusmgthemkh slactorsteglmdquetio isolate class
anti dote oncottln 0 t h r

o oot e B P B AP A S 8GRl B8 YR e
secondinas sy, Uk BB865Xdt Bhinaas a]15} a%d AR Umetnwl. Metlade Bhs@ht | onal

coagul ation instrunent (MA Electra 800 aut omati c coagul ation tiner).

In the 96-well plate, for Iatelet or

ator et rieh pl nomdregelBh AEHEG Taprt R St R it R PR A e
2. 75-100 sptcifitigssrahemsndcisial itibbgids v thdinCadton chinglubbd @domplishéd 6y bag
3 mnutes and clot fornation was initiated by 20addi ng tissue factor

(I nnovi . TRaEnRERk e gFL B Pro e iR PCABTPOigS HEpRe ! o ioR

Change of QENRS2¥8 00T 401 %fbtﬁf?@&ﬂt!%@)‘f’%laﬁ aRib Ry Rt SRABRE unique
(Mol ecular Devices). Cotting time was defined as the tinme (second)

when t e Histdrmmanis pedsenvtainiks mpneshwol ahedy produwres hnjhedivhrdamangisnterest.
reached. Factor Xa |nh| bitor and anti dote, when present, were

pre-incubated with pi 1&’énu'i L SMGIRIMAE 196d1e’s%f%6‘l+§t§&1foﬁﬁ£0re
initiation of the reac en an actlvef'awas t est its
clotting actetnomsttzyesabatﬁlmjww mcvnOEIoguraetﬂqd@@qme sarhe W dwspot ketheir pl asma

(CGeorge Ki n Bi.0- cified. w ubat ed
b 97°C 1 aveostisot e S e R bRt BE FhRb G Rt A RRe
di gestion dmm&ddﬁdmta()n(ﬁdﬂ)eioﬁhi&'ﬁfmodydt 1Is pbésitad ® iddrity dhermbtidamasChange
of 0OD405 was canti nuouysl ni tor pl ate reader as descri bed
bef or e?® \BPFOHEE @QQ@E?P%N%S@G %?Q%‘l%’pltolm Speciliity. In Figure 13,
the effect of 400 nM betri xaban on aPTT prol ongation of normal human

plasma and the revensighls®bodid loXed R ahiidiblyhOleyh@idgeab phdueithbitelcdal
des-d a anhydro-fXa was neasured with a MLA El ectra 800 Autonmti.c

coagul at i RUPPHETWhighpirpiciansgrpred TRUFERY: 48 ABIWRYRIP RIEOHPIA SRGB M
betri Xabarhlé’d%qo@ffr%%&&leaoﬁﬁ @ﬁﬁwgz%n%é& mﬁmﬁ@&bﬂﬁh% th@B}Jer{}ﬁagﬁ%gm

(Actin FS, Dade Behrin wer e er manufacturer's
i nstruct i omsich tsrthmamm@mf tlf epatopt boung bmt arst iRerglons! apfibedidi Bhivanal

experi e nttﬁmli'r%ti}lgo T Sae %?o@%z%)ﬂn&?onapﬁﬂ%ohycolz hBH §s2d for immunization for

production of these antibodies.

In some aspects of this invention, it will be useful to detectably or
therapeutically label the antibody. Suitable labels are described supra. Methods for
conjugating antibodies to these agents are known in the art. For the purpose of illustration

30 only, antibodies can be labeled with a detectable moiety such as a radioactive atom, a
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10 and 11. Exanple 4. Reversal of Inhibition of fXa by Betrixaban by
des-d a anhydro-fXa 10To neasure the inhibition of O(a activity by
betri xaba eyersal of its inhibitory effect, purif i J
f Xa, di ff&@%&@%ﬁ%entrati ons of betrixaban and anti do%g‘?@gg@@é&“
anhydro-Dca were added to 20 niMTris, 150 MM NaCl, 5 mM Ca2-, and
0. 1% Bovi ne Serum Al bum n (BSA). After incubation at roomtenperature
for 20 m wbcemphdre, RMrodoes br bz yike- $uch |{klddaotibrdigéaar he vyed demdizggnostic

substrate,tec%ié%gog&r&%§1)vi%ag{%%gggolgtgﬁeﬁﬁg%igﬁem xture and the rate of

substrat e Cleavage was noni con y for 5 mnutes at 405
nanoneter (nm by a plate reader. In Figure 5, the chronogenic
activity was nor mal TzecupingaitanieoddESdoe low tlokcalbseaght lopteanyan increase the
inhibitor. Initial.velocity of product formation.,as a.function

i bi ¢ or seiibEF S Eat st At SR O ek Ry SRSy i e by
regr essi Oneafls €S set@deeddion afdr eithhyleOit ist@irmonabare Kptehbeicant bidahwhich
(Figure 8). 20The effect of the antidote des-d a anhydro-fXa on .

t hr ombi n é‘iaﬁs\i‘i"ldyl’ PBWQP'H’PBGYE’ILHP@HB@@B jagd gﬁ%rﬁc‘teélt €h§§2§8re€§0’0‘tW°1ﬂés

measur ed gjinhEd é(mf%%di@a?f%ﬁ{m&v@aﬁL%gM?}szﬂﬁaFrObam a specific
smal | nol ecule Ha inhibitor. As expected, the antidote (538 nM does

not affect the amdolytic activity of Ha (5 nM or its inhibition by
50 nM Argatroban. Antibodies cpy hgrjepeledwitpp dpigetable sipidy syckas airgdiactive

Decar boxyl,af,ed Heot@iResyShihamicte, OF i 1&2 R88d1AWESed antibodies can be Asel’fBr
sy o 3

derivative wth de xyl at y-car boxyglutam c acid residues can be
pr epariéd Idiaghestiatdchgiqhodacifheotraiive, of mrangscharpd est shmpled Amtibedies @nabsetiar e
reported hy .Bajaj . et al. J. Biol. Chem 1982, 257 . 3026-3731, 2
L8 g of HIER L Sppis B mehine el Sesno N o Aot fghea S
bi car bonateimt Thty Snbeilmikbdy@phivtdkiredto alli@and as uhdther@nfiloosgte Suitsble Aohts
2009/ 042962PCT/ US2008/. 078014@eal ed under a vacwﬁ%of h(ess t han 20
ftm and hé¥tQUPURS 19 7pHkedies fo 3eR9vE AR Al STIae Halyds Yokt gHeh 28

decar boxy ligt@dkineaL By arPTemé: NEreparatdr gl"N Bf; pRsteRafiina tordRs 1A a
f Xa- S379A The fXa derivatives may be produced by reconbi nant DNA

met hodSwi PRoteAmagugtheraps ingdudisgplnpippbd Bypktbdogyasiag tasigsulignaioNA ( SEQ

ID NO 2) ' D NBicii idaR.derivatiyes.
(SEQ 1 b NEREgFAghARE bl bRt tabiRcies, Aen B ol BT R
to gener al’B).dcmtur-882 61°Biubiagethed B i) teabhetouh-89m 5T SToggenium-186
Reconbi na?tssﬂ_ DC d es ..can be L ess .for .exanpl e,

and j viat,i ves ..cark X d.in
aan ety a7 R Ry aEt 'S RefRBaESRac el RO SRR Ret e Bty Theu
Larson, Pddunoreficial metliBixe@h@imomIQ8heoifzibékfin pAdGarbapdtifiaittedal, plant,
RM, et al i ochem , 2000, 39, 14322-14329. _

20 and other toxins, such as diphtheria toxin, pseudomonas exotoxin A, staphylococcal
enterotoxin A, abrin-A toxin, ricin A (deglycosylated ricin A and native ricin A), TGF-
alpha toxin, cytotoxin from Chinese cobra (naja naja atra), and gelonin (a plant toxin);
ribosome inactivating proteins from plants, bacteria and fungi, such as restrictocin (a
ribosome inactivating protein produced by Aspergillus restrictus), saporin (a ribosome

25  inaclivaling protein {rom Saponaria officinalis), and RNase; tyrosine kinase inhibitors;
1y207702 (a difluorinated purine nuclcoside); liposomes containing anti cystic agents (e.g.,
antlisense oligonucleotides, plasmids which encode for toxins, metholrexale, efc.); and other

antibodies or antibody fragments, such as F(ab).

The antibodies of the invention also can be bound to many different carriers.
30  Thus, this invention also provides compositions containing the antibodies and another

substance, active or inert. Examples of well-known carriers include glass, polystyrene,
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Reconbi nant DC can be activated to rfXa by factor X activator
Russell's Vi per Venom (RW). rtXa can be further processed to des-GI a
anhydro-fXa based on procedures described in Exanple 1. Recombinan

f X- S379A (PR T hynot rypsi n nunbering) with the act CJ@%@&"?@”
serine residue being replaced by al anine, and preferably the
activated fXa nutant, rlXa- S379A, may be expressed, for exanple, in
Chi nese I—@mwpy@na,rpou(e@j@nep@xtﬁn haRadarylages, oaedilnes nﬂeﬁieﬂ lcblﬁdoday,

Si nha et al Protein Express on and rif 92, 3. 518-5 V‘? fl
D.L. et a|polya3ry a@pgq:s AZAROSRY an 1@@11etltg658?lﬁturf@?§@ Cfgxpgean be e1thers ublé or
Des- A a i XasoR (S PRtpolR oP[h%Qﬁfeﬁgorlefb@é/mtléd}ﬁH%erhrﬁdvgl%BW oftfer suitable
f Xa20S379A accordi ng to procedures described in Exanple 1.

Mor e pr ef exegisirs/for D@gm@lr@pnrowan@:amlmdmyorb’élléﬁ@b?éé@ aggeriRip s ysing routine
according e&ﬁerﬂﬁ&\{é RS procedures with deletion of G a-donain fragnent
by nut agene I's procedures. For exanple, reconbinant protein
expression can be used to express: des-d a(1l-39)-fXaS379A, after
renoval of d a-domain fragnent 1-3%.of TSEQHI® NO 3;

des-d a(1-44)-fXa- 25S379A, equivalent to SEQID NO 10 with

dehydr o- al ani ne bei A§e peptrd gt ralagdthethegpentic method of preventing or

ags ?1;3‘-( 1- ré@cn’fg?@eeﬁﬁi %é \é‘lﬂhic"ct% &cl,r %@ﬁ??@?ﬂn&&%%'pggké%@Y%&dét&E&é@e

domai n ( Fimgtid@cyr deainatddes of the prcacdae mvontmnpnasls: dieg(dbradid) dams B8FAAcdIn

des(1-128)-f Xa-5379A der es 9/ 04296 / US2008/ 078014
R e A A R S I B N S A T e

This ex a”ﬂhﬂbﬁ&sﬁdnb&ﬁmh&lanﬁ&ﬁgﬂbmf}%]ﬁcrﬂb@ BbI RAPFELISHONUS ABSbiHEMmIc
and the cell lIine for the direct expression of a d a-donminl ess

f Xa- S379A S{IS1GEALSioR cxaegiBtien pShePRlIPEEYE NerulFRITRIRES OTRTY econbi nant
anti dote does not require activation or chemcal 5 nodification steps

necessary to produce, bheerlaiditdnd derpeihRasy srenas akbiu af {d Mititiyet O
the plasma derived protein in the in vitro assays di scussed herein.

In this exampitea highfiherapaytiamdex. SHE theyapgolic ilex Felpp dosezatio hﬁé\gee@ﬂ@?@@; and,
expr eSISSed th&a%ﬂ@c gﬁédts \(vﬁl%ﬁ c%: 1 B d re1s4:dfag EheGERE ﬁ’e%géé?‘rt&ye%c?fzb é((}jls

functi onal tern was puri rom conditione iUmas descri
bel ow. Recibmbosnémhalamﬁ@ ﬁocbfehe( pepAani@atcbt)ne ED%wma citei ctmsatheatpeutmlﬂ}yeff@sve

tested in.vi d |n deI (
used to mif gbe/o ?ﬁ %Oélq dl@(E @n]é&e f%‘l{'ﬁi by §tandgrd I?ﬁaggaceuuca?
regions. Thecelifesin amh@ltdeﬂ I@uMﬁSs drhﬁpﬁﬁheﬁ‘ﬁal afintis. GEhd AntdotdsroridBigvatives of

d a-domain of FX (SEQ JD NQ 3, Figure 3). The second nutatio S
repl aci ng PHTERERBEY Bhadraisienrs! %néa fletruerakimes whpr ngedeg;te He“‘rRkF@m%

Thi's pyodugre: ¢ - iRERMBror pké%l%ﬁrm mnﬁ&@fs Emgma herekdr gy, (ed@iRoR08r thire
15heavy chain. Upon secretion, i's removed in CHO

resul ting mwnammuéfwamﬁwmaac}mné@mdén a'FW@ietCPﬂS‘P d nutation is nutation
of active site residue S379 to an Al a residue. The

pol ypeptide produce . . o
described in Table (%12 Osﬁé%ﬁ Q%a( §§§Rléa£|?%e Cl:‘l{g%lenéergn?hgg S%EE%DHI\EX!H%I“

the pol ypejspérdieon the smmlznlnal"saﬂuhg ambinhipiter Qqngcmrhaommfp)@nm e gapitgo assay,
produced af HEhs R L,%” a{@ngplﬂmc%f‘clot‘ﬁﬂgh ﬁsolu&[ AdpRy P?%E&qugg I

Tabl e 12b 9 eav ragnent ’descri

Tabl e 4s2c tﬁ&E@uh&lN@ﬁeﬂ:ﬁ\)e amount of an ant1dote is expected to produce a correction of ex
vivo clotting activity of 10 % or more. fn vitro assays indicate that an antidote/inhibitor
ratio > 1.0 should show reversal effect. The maximum plasma concentration for antidote is

expected to be in the micro molar range, probably between 10 micromolar or below.

In a clinical setting, one of the criteria in determining the effectiveness of an

30  antidote is that it produces any change of actual measures of bleeding. In clinical trials,
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The first 1-5 aa in DC sequence was reserved and used to connect the
pol ypeptide of fXa nutant to the prepro peptide of fX (SEQ ID NO 1,

Figure 1) proper processing of the prepro peptide in fXa
mut ant . gﬁﬁﬁm§@&&§hce encodi ng the pol ypepti de of fXthﬁggﬂmeWM4
descri bed above was sequenced and inserted to the expression vector

shown in Figure 14. The pol ynucl eoti de of the expression vector is
shown i n SEEedrds NOmajb8 bleR)saacindk BiMAhauaTHape ddaellg exb ainud otghan@itactaatil,

(). dor SR P ettt PECUTE M1 <P An I B ehEgonar hw
screened figfaRl@dpREQuA] @.23As bR 654 H$ddGed th¥zadakdnDAkt InsédEbg Yore
Resear ch Eaﬁ%?é?giles égtalggue Nungg?eFX- ; tMD ”

200910429ézm@fhpesmsﬁ‘r@m@iw@mwameactﬁmfaﬂvﬁfeeﬁmﬂ iBex as 2 &bt ssed
in serym frae R MaR oRedl ﬂ&ﬁl@é&lﬂgﬁqam \ﬁ@éneh%g M{%%ﬁfﬂexa&%us of

processed for purification. Target eln 1n the medi um can
i sol ated tpyclqeénﬁ@cﬁhahgbole hmmwmmnmm@m@émms i,zefpwrtm ble@thrhg/

single st %Blsg({ finit gﬁ gl%a CO pé’ﬁ Q'%ue%rfee%%ag glnblﬁfed (hn].c >1§aam? gér d%mgyer)

coupled t rix P fiat 1on severa grap
steps such as hydrophoblc matrices. The affinity purlflcatlons may

i ncl ude chronatograahmbmnmt@ﬁmabrmmﬂowséhaqyﬁmﬁhyMthmgsEdﬁﬁXamhmmive
site cleft h.as zanidjn - sephaf.0se or _so bean tr

b bi t or LB SRl RS oR o SR MBS G S R bk B plesgioeof
af finihy @RIisAYahseutis SognhaCadual O wbratits TNABD)attprtidnf inetidin¥apidtakiant
usi ng nonocl onal ,anti bodi es (Epzynme Research Laboratorles EX- ETA)
recogni zi ML BOSHEIR ORIFgUIsTY ARd @ﬁ&b%ﬂnt@b@%@t PRIl oL B i ithen driprvERHions

the di sul figlg cbeRchrh h&@l&@ﬂﬁg ek §oéskh%t Jlécgbta kﬁﬂaﬂrcaﬁﬁﬁg a%p@utlc proccdurc
r-Anti dote shows the expected heavy chain band simlar to

derived fXagi rew lecriagr pbi holpy @ﬁthct@@lr Eydlesaonie lr(sp@gm)asuhﬁtatlwé hematomas al

d a-domai g ”rgﬁcfﬂo%%s’ﬂ%%?s@& ér@ Ot 2 E&tﬁleh@s\c’}ﬁ‘ ocgﬂ%lvﬁ&%@i’él anah"s‘t%%ﬂﬁaltf or

the |ight aln are |'asma der1ved
nmol ecubsar blueiddgdus; bteafdlng xeqmrmg smplshmeé earsficont h3es UskbdbereibxXanigtanti8l bltwd

b of 116 ofOBel TS RIS RO e 5 e B R G OB cia o wih

adm ni st r abighg] poédddal Subsh@ial Biobe thss Bhdgb ewelliag thi0RGEnaEE doadcr-amiver
betri xaban was dosed at 0O, 15, 25, and 75 ng/kg for controls groups.

15 my/ kg RELUEHE LS shorbekTeasTas diawaged group. A single intravenous
(1V) injection of antidote (300 ug/200 !lIL) or vehicle (nornal

saline, 200 pi) waspash¥ieRibotiiead 1R dBiRMHRS oPhisAhvdnfod Rerebufictint plhdnive

point. At 1.5 2.0 _and 4.0 hrs follomnng oral adm nistration o?

bet ri x4b a,qlrcuﬁug@ half life for substantially neutralizing the fXa inhibitor present in plasma.
Activated fXa has essentially no circulating half life in humans, as it is effectively inhibited
by ATIIIL, TFPI and other plasma inhibitors (Fuchs, H.E. and Pizzo, S.V., J. Clin. Invest.,
1983, 72:2041-2049). Inactive fXa has been shown to have a circulating half-life of 2- 3
hours in humans. In a baboon medel, the half-life of a {Xa blocked in the active site by

25 DEGR ([5-(dimethylamino)1- naphthalenesul[onyl]-glutamylglycylarginyl chloromethyl

ketone) was approximately 10 hours or 2 hours, as determined by isotopic or enzyme-linked

immunosorbent assays, respectively (Taylor, F.B. et al, Blood, 1991, 78(2):364-368).

It may be desirable to extend the half life of an antidote fXa derivative to 24-
48 hours. It is contemplated that conjugation or addition of one or more of the following

30  moieties will increase the plasma half life of an antidote:
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25wer e anesthetized with a ketam ne cocktail (SC) and exsang-ui nat ed
via cardiac puncture. Blood sanples (0.5 nL) were obtained in 50 RL
trisodi um.gj e...Wol e bl ood I NR was neasured using :
cartridgegg%%ﬁgéﬁﬁgﬁional Techni dyne Corporation) per Fﬁgﬂ%&%&ﬂﬂﬁh
manuf acture's instructions. Muse platelet poor plasma was prepared
by centrifugation for betrixaban and antidote (ELISA) plasm
concentration det eraj nat pdpghyleNZI@0G9/ 042962PCT/ US2008/ 078014 For

r econbi nant antidotg)(r-Antigote_ experinment, mce were orally dosed
with betrixaban at 6 15" %8 888% 75 ng/ kg for control groups. 15

mg/ kg was used for anti dipsofndOéhddn0ihsplialing 4atsed group. Sanpl es were
taken at 1.5 hr after oral .adm njstration of betrixaban (5 nm
fol l owing antidote fhj ectdBFH)PIOSES shown in Figures 16 and 17 and
Tabl es 513 and 14, singl eykiRkREFHRPABROndhGlend;V) of plasnma derived
antidote (pd-Antidote) or reconbinant 1Xa nutant (r-Antidote) to mce
fol | owi ng admi ni str & i oninhumglabuligiyad (15ng/ kg, PO effectively
captured the inhibi%Pr iga%%%gdePK-PD correlation of whole blood INR
and antidote plasm ConcentFatt on (Tabl es 13-14) indicated >50%
reduction of functi dhatoljegatibx sileamapasdd liontiR gooebdumemersidie salokg as

justified effective neutrali ion.of f.Xa inhikitqgrs t he ant.i,dote
e il £ e apeation B nbfhadihs Ahiegbriatng A o BiraRnk St Bhap®:

t hese foesulch&ibde rBBEthAl R ddadbisteRd IRCambRRiivRE iy &Sy &fe dr Ricse ihay end dfakc
have potential of acti n&qq‘as uni versal antidotes to reverse the

ant i coagul @APowIdsdescriged 25ex¢i nhibitors in patients with bl eedi ng or
ot her medi cal energencies. 15Fi gure 22 shows nouse experinment with a
single I'V injectionif derehl, 8@hiiQ0c® AndbMick Bhﬁhﬂi&ﬂﬁraée?—h&}ﬂii&%érpns) of
the r-antidote (n=5 per group, 312 ug/ 200 ul r-Antidote) follow ng
oral adni rfissulegag ‘a}ﬁmgmsélﬁh@ws@ﬁw( 155 pesiblp to U carpRlex fangiseng of Gla-

| nj ection ghOHPqcHIRYS agina%ﬁa an&%@ggg@&é%% n?f{ff(}%%"én arft@blcAWHNg

oral adm nistration o?( etrixa ontrol _ or r-Antidote
(1 inj ect icmpndobsrcatiting haf bfee Fobnation of ricomples betweerl X and2Bt anibogyoi nt .
For the double injection gro .vehicle.or~r-Antidote. i ni,.ected at
55 min andURERATE SRS R e lTAR G0 lardoRihd e R

bet r i xabamadwislecidreabbuaasph®mhibios, fidk anp@thrénbin.and etitkehibad BI, while
(control _2) and r-Antidote (2 injections) treafed m ce. Measured | NR
as a functzlpwgothe &Gt gt @F%iw srivaisg o gt ?ha cm%&%%%m@aﬁeﬂ%mnﬂg

single or doublig diRbEE thADToRLuk RhigRE] HOLRHVRST SPAMLrbAotIAUKE cdbipRx
25Exanmple 9. 1n vitro Reversal of R varoxaban and Api xaban by

Ant i dotle can also be of useAd apxpedidett, for e samilingdede ivbibttespl ated by this
invention were also able to bind and neutralize other active site

directed 1@ i0hi bl 0y TR SRRtk bGahON il RQULGEbAN. of

i nhi bition by betrixaban; rivaroxaban and api xa nt1 dote and
r - Ant i dot enhiRues B wdll f@s §r8c@gnlvt, acliviby doay be ddictmbnad My, i aiveb adsalyt emdent

Coneent 58 e S SRR BB P b RV
was assayegnsiafibd, alinit£) clot@igdseayé such\WPaR00 X V40O PCAL LUBRINA860KRB014
25 invention is contemplated to be capable of producing 10 % or more correction of ex vivo
clotting activity. Several in vivo animal models of bleeding time and/or blood loss in, for
example, rodents, such as niice, dogs and primates, such as monkeys, may be used to

measure efficacy.

A\ Pharmaceutical Compositions

30 The present invention further provides compositions comprising a fXa

derivative and a pharmaceutically acceptable carrier.
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As shown in Table 15, 204 nM pd- Anti dote produces at |east 60%
correction of the inhibitory effects of tested inhibitors, while in
Tabl e 16>952 I8t ion of inhibition was achieved by 5 gt e
(186 nM %?/%@gﬂzlg&taban and rivaroxaban, and >70%reve%§gflugzo(@%isgﬂ
api xaban. 5Exanmple 10. In vitro Reversal of Betrixaban by r-Antidote
In Table 17, the effect of reconbinant antidote protein on reversal
of anticoagul ati on Rhapetceiticalzacasnigblessmier” irefors thampdilughtagpraipients, or
clotting . f - . 400. t b . p

ot ol ongat ol iRy ReA et inde M AL MARE, EhaRRARAOM, bbbl
measur ed byrriarshhdude oo txchaBddds, Awhome blumioeasiodrate) loeittin, 3enm [Fo0ind Gupl

pooled citrate anticoag-ulatged h n pl asma s. mxed with 300.0M or
500, i bets R SHER R atarh BB Eeh RO s b gt B o
reagents ( petabdtufrSorbiladiriBe Blycaie raRehrésallistumbiieregelaiae [agracids, water, salts
manuf acturer’'s instructions. Exanple 11. In vitro Reversal of Low

Mol ecul ar “PeieEfFRIYiRR BB 45 DrotRNARRISYads, disodingy hydeesn phosahaie.pateesiug, t he
ef fect of i . ; -] q . : e
enoxapar i QRN Sl BBl Sl L RAe Bl e Wi
pl asma. Emokapat pyrqligons, 28 lulfsaibpsedesbitancesh avlyethaien@@@dloed®m min with

or w thout - i.dot i di S

accor di ng PEORrAUAEARIE BeBao M, fblot SRR B S TRAR R el
subst ant i ablymeen polgeth@dnd glySiland tveoli fahiSoithlde pheambentica taiBieRbAbdcbertzd
20 UhnL Enoxaparin, Jn Figure 19 the effect of r-Antidote o
oversal f RARGEIBS SRR I-BH ) Sorcbh Mk D e S B AR e
enoxapar i fext PRRGS ficlAVERY iaf) pré@eablyeseleefd ithaedpeoma el imsidedahat & ng
assay. The effect of 1 antiXa Unit/nL LMAH on aPTT prol ongati on of

pl asma and@dmHestiaEo tia is. grel fahletpransrlys: shxise syripseanfdlslilicetndmpngisigat avith
El ectra 8Q0,AutombhLmickfadptatitqn timer. 100 p.L pooled citrate
i :

anti coag- ul at ed huhman plasma was m xed with enoxaparin and different
concentrations of antidote. Prior to neasurement of clotting tine,
aPTT rléagent (Acti nTisphapaakeush comppsitons oChehpepanean deagnpaetured by

ANt a0t UL i s \ARKGUGH OIS e S 1COR. ok b UL RARRL AL ARL | dote

produced a ocorrection of anticoagu I ofi produte 7nth
enoxapar i mncapWbiR OB R 8I62RCEMUBADNG HO8Gte afvagpihers1 Zompnsitiditsmany be

Reversal of Rivaroxaban. by r-Antidote . . In.Figure 2 t he
or T ect - of TGO TR RN B e e AT P ROt o on
by a smal linawligchibeee At dftarkairied Bt irdodriddrjonasg xakaphouBaywdds, i93&jons,
was tested in._a human plasma clotting assay. .As reported by Perzbom
et al ,20]. CRSNHS. cliyirpsatRsationsprelitiesy Foppigations msy [opteasily conta

measur eneni;5ilges, FHnRAFKEA6E IR o AN NG i fiddadd @ nibitatis RATHA AR
ef fect of rivaroxaban. The effect of 1 pMfivaroxaban on prothromnbin

time (PT) prolongation of pool ed human plasnma and the reversal of
inhibitory effect wBiaraesiticddomiplaiont mapbepicpyedooliond Bispgusions or

vae i xed TR O tRGARER ST, 10k B T b A AR TRkedt 2T
ant i dot e. Phainmcettvalippsistable serfizctants, sispendingpagenter emulbifying tgeaisnmay be
25 added for oral or parenteral administration. Suspensions may include oils, such as peanut
oil, sesame oil, cottonsced oil, corn oil and olive oil. Suspension preparation may also
contain esiers of [ally acids, such as ethyl oleale, isopropyl myristate, {atly acid glycerides
and acetylated fatty acid glycerides. Suspension formulations may include alcohols, such as
ethanol, isopropyl alcohol, hexadecyl alcohol, glycerol and propylene glycol. Ethers, such
30  as poly(ethyleneglycol), petroleum hydrocarbons, such as mineral oil and petrolatum, and

water may also be used in suspension formulations.
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Thronbopl astin C Plus reagent (Dade Behring) was added to pl asma
sanpl es per manufacturer's instructions. Addition of 1.9 pM

reconbi nant anti dote produced a 100% correction of ant] | at ]
produced BYP F'¥R42P9%var oxaban. Exanple 13. In Vitro Revg&g@g%é@&)se{l
Api xaban by r-Antidote 151 n Table 18, the effect of reconbi nant
antidote protein on reversal of anticoagul ation by api xaban was
tested in a human pllassompokidbid ¢fghiasaytionse foepolateddoiphaknateatiaat al .

J. Med. Chem  55(.22):5339-5356, 07; prot hr ondi ime (PT "
nmeasur ene ﬁ&%ﬁméﬁirég '?oe?crew]e p?‘?é"tr%’g}fi a 3‘1‘“%3‘\1/ T‘E%{?‘WS p%ﬂ@”@éﬂ\?%l\f’(?mposmons
ant i coagubant i@lhfst SaPhe ARhiKRRAN in FRariQ beehyDpreleriW paentdraliy pPM

api xaban on prothronbi'n tine (PT) prolongation of pooled 20 human

pl asma and the reversal of inhjbitory effect was neasured by a M.A
El ectra 800 Automatftés ©asgwlaied @ﬁt_ i joFrsF to ‘!}E@(%Te}’erﬁ%%ﬁeé"HuaaE‘ﬁ%IFécu‘”w
anti coagulyat edy BUHRG: PSR MRSicht 45k ih B cARlocAbRGwaNRsh, BielhBIREBS this
concentrations of antidote. Prior to neasurenment of clotting tine,
rabbi t br aiventitn emso plaade pdmDissred ortbagisiemic OedatiBe N 1 Ahas added
to plasma sanpl ]g@qt bS] ' o[ IR MeToF pM
r econbi naf mg}%_n:% ’?ggg,f prgd%géengérgl g%e@%{%ﬁ%@ﬁ&o‘s antn%g%gg%gﬁogsﬁ
produced btratmBcyid mpheababr, ifxasplogial, 4ntrasternal, intcthechl inkhepatiaf

Argat roban by des-d.a anhydro-fXa . . . - To neasure.the

i bi 1 oREAC R R AETE S UBY LGB BRY FOURPE AT s Ve the

i nhi bior yxefdteitor bk h&diadzduea léd’gl’lﬂﬁm'ama(ﬁifé]Mcomﬁiﬁgai moban 20 NM
and different concentrations of antidote des-d a an%%r_o t wer.e
added to AUBHRFGIlTPBRHAG DO Mavegorep §inddo hs [jp fgleilor Bflaiw%&rf% PRim
chloride, ), :%c%p?ﬂﬁ;ﬁ)r%@{h‘d@lc%falﬁb%ﬂhe%iﬁhi@itaﬁfr&ﬁﬁhc'%ﬁ bation at room
tenperature for 20 , an amdolytic substrate 82288 (200 uM was

WO 2009/ 042962PCT/ US2008/ 078014 added to the m xture and the rate of
p-ni troanilide subsBieaicdnicrieblydeas\pd sherronipesiens B hin P siion ey beraauenys
nm - The resylts t Bk Byshl - ed accordinklio cShiliGude
under st oogﬂd L?%‘fm%ﬁlgkg ﬁgﬂi ﬁ%gﬁﬁsgﬁﬁﬁlgnﬁggﬁ ﬁgeméléarl? bed | ﬁbc%nj ur@% ion
with tise d&nowe iretibadiusiepssitablehspetsire drovetitng aggntsl esksuspenidiong agerds. The

I .. 5. 1 ded to ill : it ..
Cvent | on e pailERotre Sohoutpsat RO Rbeb kb ahlS: SERRGo Tl t -

scope of tihdc bivesdiallgBcdsbiablclifuanpasdnint, tfor ddampk s kisblugioh innl,3-hetagadiol.
to which the I nyention pertajns. 2009/ 042962PCT/ US2008/ 078014
Tabl e 13- PRIPIS B6RAseSPAPlP SANFIS Bl SRR GhaS 11y S5 COR P E-C AY1CE: 5ngers
after 15 rr%moﬁisﬁc(rj 1s%BRRRoANAl chREIE 9¢1§1.t‘i<srgtn§ QadifiolsRriff fiRéd ARtksIOt €

injection pd-Antidote treated ani nal

20  conventionally employed as a solvent or suspending medium. For this purpose, any bland

pami

fixed oil may be employed including synthetic mono- or di-glycerides. Fatty acids, such as
oleic acid and its glyceride derivatives are useful in the preparation of injectables, as are
natural pharmaceutically-acceptable oils, such as olive oil or castor oil, especially in their
polyoxyethylated versions. These oil solutions or suspensions may also contain a long-

25 chain alcohol diluent or dispersant, such as carboxymethyl cellulose or similar dispersing
agents which are commonly used in the formulation of pharmaccutically acceptable dosage
forms including emulsions and suspensions. Other commonly used surlactants, such as
Tweens, Spans and other emulsifying agents or bioavailability enhancers which are
commonly used in the manufacture of pharmaceutically acceptable solid, liquid, or other

30 dosage forms may also be used for the purposes of formulation. Conipounds may be

formulated for parenteral administration by injection such as by bolus injection or
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4 5 6 7 Mean Betrixaban (ng/nlL) 673 793 1170 415 217 664 879 687
Expected INR 4.2 4.5 5.2 3.3 2.3 4.1

15

20

25

30

WO 2009/042962 PCT/US2008/078014

continuous infusion. A unit dosage form for injection may be in ampoules or in multi-dose

containers.

In addition to dosage forms described above, pharmaceutically acceptable
excipients and carriers and dosage forms are generally known to those skilled in the art and
are included in the invention. It should be understood that a specific dosage and treatment
regimen for any particular patient will depend upon a variety of factors, including the
activity of the specific antidote employed, the age, body weight, general health, sex and
diet, renal and hepatic function of the patient, and the time of administration, rate of
excretion, drug combination, judgment of the treating physician or veterinarian and severity

of the particular disease being treated.

VL Kits

The invention further provides kits or packages. In some embodiments, the
kit of the present invention comprises: (a) a first container containing a fXa inhibitor for
regular administration for the treatment of thrombosis, and (b} a second conlainer
containing an antidote of this invention to be used in cases when there is an overdose of the
[Xa inhibitor in (a) or when normal hemostasis needs (o be restored to stop or prevent
bleeding. In other embodiments, the kit further comprises a label explaining when these

two agents in (a) and (b) should be used.

The first and second container can be a bottle, jar, vial, flask, syringe, tube,
bag, or any other container used in the manufacture, storage, or distribution ol a
pharmaceutical product. The package insort can be a label, tag, marker, or the like, that
reciles information relating Lo the pharmaceutical composition of the kit. The information
recited will usually be determined by the regulatory agency governing the arca in which the
pharmaceutical composition is to be sold, such as the United States Food and Drug
Administration. Preferably, the package insert specifically recites the indications for which
the pharmaceutical composition has been approved. The package insert may be made of
any material on which a person can read information contained therein or thereon.
Preferably, the package insert is a printable material, such as paper, adhesive-backed paper
cardboard, foil, or plastic, and the like, on which the desired information has been printed or

applied.
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4.7 4.0 Measured INR 2.3 2.3 3.3 0.80.81.52.01.9 %orrection 63.9
66.6 52.3 100 100 83.1 74.4 77.2

WO 2009/042962 PCT/US2008/078014

EXAMPLES

The invention is further understood by reference to the following examples,
which arc intended to be purcly cxemplary of the invention. The present invention is not
limited in scope by the exemplified embodiments, which are intended as illustrations of

5 single aspects of the invention only. Any methods that arc functionally equivalent are
within the scope of the invention. Various modifications of the invention in addition to
those described herein will become apparent to those skilled in the art from the foregoing
description and accompanying figures. Such modifications fall within the scope of the

appended claims.

10 Unless otherwise stated all temperatures are in degrees Celsius. Also, in

these examples and elsewhere, abbreviations have the following meanings:

aa = amino acid
ab = antibody
ACT =  activated clotting time
aPTT = activated partial thromboplastin time
CHO cell = Chinese hamster ovary cell
CHO dhfr(-)cells = CHO cells lacking dhfr gene
hr = hour
INR = international normalized ratio
v = intravenous
kg = kilogram
M = molar
mg = milligram
mg/kg = milligram/kilogram
mg/mL = milligram/milliliter
min =  minute
mL = milliliter
mM = millimolar
nm = nanometer
nM = nanomolar
PO = oral
PRP = platelet rich plasma
PT = prothrombin time
RFU = relative fluorescence unit
s = second
TF = (issue factor
U/mL = units/milliliter
pL orull = microliter
uM = micromolar
g = microgram
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Table 14- PK-PD correlation in r-Antidote treated mce at 1.5 hr
after 15ng/ kg 5Betri xaban oral adm nistration (5 mn after antidote
Injection) r-Antidote treated aninmal 1 2 3 4 Mean Betri xaban ng /1rr412_)

434 262 33KO03YH08892 Expected INR 3.2 2.5 2.8 3.5 3.0 MPAI(HSEH .0

Example 1. Preparation of des-Gla anhydro-fXa by Chymotrypsin Digestion

Des-Gla anhydro-£Xa was prepared according to the procedure of Morita, T.
ct al., J. Bio. Chem., 1986, 261(9):4015-4023 by incubating anhydro-fXa, in which
dehydroalanine replaces the aclive-site serine, with chymotrypsin in 0.05 M Tris-HC], 0.1

s MNaCl, at pH 7.5 and 22 °C for 60 minutcs. In a typical experiment setting, 0.5
milligrams/milliliter (mg/mL) anhydro-fXa was incubated with 5 units/milliliter (U/mL) ct-
chymotrypsin-agarose beads with gentle agitation. At the end of the reaction, the o-
chymotrypsin-agarose beads were removed by centrifugation or filtration. This was
followed by incubation with excess amount of inhibitors 4-amidino-phenyl-methane-

10 sulfonyl fluoride (APMSF), tosyl-L-lysine chloromethy! ketone (TLCK), and tosyl-L-
phenylalanine chloromethyl ketone (TPCK)} to quench the residual fXa activity or any
activity of chymotrypsin possibly leached from the beads. Gla-domain fragment and
inhibitors were removed from the final product, des-Gla anhydro-fXa, by an Amicon Ultra
Centrifugal filter device (YM10 membrane) or by conventional dialysis. Concentrating or

15 buffer exchange, if necessary, was also achieved at the same time. The Gla-domain
containing anhydro-fXa was prepared according to the procedure reported by Nogami, et al,
J. Biol. Chem. 1999, 274(43):31000-7. ¢-Chymotrypsin-agarose bead was purchased from
Sigma and the specific activity (U/mL) was based on manufacturer’s data for the specific lot

number used.

20 Chymotrypsin digestion of active {Xa can be carried out according to above
procedure without using APMSF. Clotting activity of active {Xa was determined before the
chymotrypsin digestion, and after 15, 30 and 60 minutes of chymotrypsin digestion
according to the procedure described in Example 3 below. Figure 7 shows complete loss of
clotting activity after 30 minutes of chymotrypsin digestion. The incubation time were

25  extended to 60 minutes to ensure complete removal of the Gla domain,

Example 2. Thrombin Generation Assay in Platelet Poor Plasma (PPP) or Platelet
Rich Plasma (PRP)

In this example, human platelet poor or platelet rich plasma samples were
prepared from blood of healthy donors drawn into 0.32% citrate. PRP and PPP were
30 prepared by spinning the anticoagulated blood at ~100 X gravity or 1000 X gravity for 20

minutes, respectively, at room temperature. 75-100 microliter (uL) plasma was mixed with
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CaCl; and Z-Gly-Gly-Arg-aminomethylcoumarin (Z-GGR-AMC, a thrombin fluorogenic
substrate). Tissue factor (Innovin, Dade Behring) was added to initiate the generation of
thrombin, For a typical experiment, the reaction mixture contained 15 millimolar (mM)
Ca**, 100 micromolar (UM) Z-GGR-AMC, and 0.1 nanomolar (nM) tissue factor (TF)
(Innovin). Thrombin formation was monitored continuously at 37 °C by a fluorometric
plate reader (Molecular Devices) measuring the relative fluorescence units (RFU). Inhibitor
and antidote, when present, were pre-incubated with plasma for 20 minutes at room

temperature before initiation of thrombin generation.

The results of various experiments using this assay may be found in Figures
4,6, and 9.

Example 3. Clotting Prolongation Assays

Two clotting assay formats were used to test the effects of factor Xa
inhibitors and the antidote on clotting prolongation. In the first format, a 96-well plate was
used to measure multiple samples at the same time. In the second assay format, aPTT was
measured with a conventional coagulation instrument (MLA Electra 800 aulomatic

coagulation timer).

In the 96-well plate format method, human platelet poor plasma or platelet
rich plasma was prepared similarly as procedures in Example 2. 75-100 uL plasma was
recalcified with CaCl,, incubated at 37 °C for 3 minutes and clot formation was initiated by
adding tissue factor (Innovin, Dade Behring) or an aPTT reagent {Actin FS, Dade Behring).
Change of OD405 was monitored continuously by a plate reader (Molecular Devices).
Clotting time was defined as the time (second) when the half maximal value of absorbance
(OD405nm) change was reached. Factor Xa inhibitor and antidote, when present, were pre-

incubated with plasma at room temperature for 20 minutes before initiation of the reaction.

When an active fXa was tested for its clotting activity as shown in Figure 7,
75-100 ul. £X deficient plasma (George King Bio-Medical, Inc.) was recalcified with CaCl,,
incubated at 37 °C for 3 minutes and fXa products following chymotrypsin digestion was
added to the plasma to initiate clot formation. Change of OD405 was continuously

monitored by a plate reader as described before.
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In Figure 13, the effect of 400 nM betrixaban on aPTT prolongation of
normal human plasma and the reversal of betrixaban inhibitory effect by antidote des-Gla
anhydro-fXa was measured with a MLA Electra 800 Automatic coagulation timer, 100 uL
pooled human plasma was mixed with 400 nM betrixaban and different concentration of
antidote. aPTT reagent (Actin FS, Dade Behring) and CaCl, were added per manufacturer’s

instructions for measurement of clotting times.

Results of additional experiments using this assay may be found in Figures

10and 11.

Example 4. Reversal of Inhibition of fXa by Betrixaban by des-Gla anhydro-fXa

To measure the inhibition of fXa activity by betrixaban and reversal of its
inhibitory effect, purified active fXa, different concentrations of betrixaban and antidote
des-Gla anhydro-fXa were added to 20 mM Tris, 150 mM NaCl, 5 mM Ca>", and 0.1%
Bovine Serum Albumin (BSA). After incubation at room temperature for 20 minutes, 100
UM Spectrozyme-fXa (a factor Xa chromogenic substrate, Chromogenix) was added to the
mixture and the rate of substrate cleavage was monitored continuously for 5 minutes at 405
nanometer (nm) by a plate reader. In Figure 5, the chromogenic activity was normalized to
active [Xa in the absence of any inhibitor. Initial velocity of product formation as a
{function of inhibilor and antidote concentration was analyzed by nonlinear regression to

estimate the affinity of befrixaban to the antidote (Figure 8).

The effect of the antidote des-Gla anhydro-fXa on thrombin activity toward a
chromogenic substrate S2288 (200 uM) was measured similarly as before with or without
Argatroban, a specific small molecule Ila inhibitor. As expected, the antidote (538 nM) does
not affect the amidolytic activity of Ila (5 nM} or its inhibition by 50 nM Argatroban.

Example 5. Preparation of fXa with Decarboxylated y-Carboxyglutamic Acid
Residues

A [Xa derivative with decarboxylated y-carboxyglutamic acid residues can
be prepared by treating fXa protein, for example, based on the procedure reported by Bajaj,
et al. J. Biol. Chem., 1982, 257(7):3726-3731. 2to 5 mg of purified or recombinant fXa in

2 mL of 0.1 Molar ammonium bicarbonate at pH 8.0 is lyophilized. The resulting powder is
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sealed under a vacuum of less than 20 pm and heated at 110 °C for various periods of time

to obtain decarboxylated fXa.

Example 6. Preparation of Recombinant des-Gla {Xa-S379A

The fXa derivatives may be produced by recombinant DNA method with one
of the following procedures based on £X cDNA (SEQ ID NO. 2) for expressing £X (SEQ 1D
NOS. 1, 3) or fXa derivatives (SEQ ID NOS. 4, 5, 9, and 11) in a suitable host organism

according to general procedures of mutagenesis and molecular biology.

Recombinant £X and fX derivatives can be expressed in, for example, human
embryonic kidney cells HEK293 based on procedures described in Larson, P.J., et al,
Biochem., 1998, 37:5029-5038, and Camire, R.M., et al, Biochem., 2000, 39, 14322-14329,
Recombinant X can be activated to rfXa by factor X activator Russell’s Viper Venom
(RVV), rfXa can be further processed to des-Gla anhydro-fXa based on procedures

described in Example 1.

Recombinant fX-S379A (S195A in chymotrypsin numbering) with the active
site serine residue being replaced by alanine, and preferably the activated {Xa mutant, rfXa-
S379A, may be expressed, for example, in Chinese Hamster Ovary (CHO) cells based on
procedures described by Sinha et al., Protein Expression and Purif. 1992, 3: 518-524; Wolf,
D.L. etal,J. Biol. Chem., 1991, 266(21):13726-13730.

Des-Gla fXa-S379A may be prepared by chymotrypsin digestion of £Xa-

S379A according to procedures described in Example 1.

More preflerably, Des-Gla [Xa-S379A may be expressed direclly according
to previous procedures with deletion of Gla-domain fragment by mutagenesis procedures.
For example, recombinant protein expression can be used to express: des-Gla(1-39)-fXa-~
S379A, after removal of Gla-domain fragment 1-39 of SEQ ID NO. 3; des-Gla(1-44)-fXa-
S379A, equivalent to SEQ 1D NO. 10 with dehydro-alanine being replaced by alanine; and
des-Gla(1-45)-fXa-S379A with entire Gla-domain being removed (SEQ ID NO. 11}.

Further truncations at EGF1 or EGF1 plus EGF2 domain (Figure 2) can also
be made to express des(1-84)-{Xa-S379A or des(1-128)-fXa-S379A derivatives,
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Example 7. Expression of Recombinant fXa Mutant in CHO Cell

This example describes the recombinant protein expression construct and the
cell line for the direct cxpression of a Gla-domainless fXa-S379A (S195A in chymotrypsin
numbering) variant. The recombinant antidote does not require activation or chemical

5  modification steps ncecssaty to produce the pd-Antidote and has comparable affinity to the

plasma derived protein in the in vitro assays discussed herein.

In this example, a fXa mutant (SEQ ID NO. 13, Table 12a) was directly
expressed in CHO cell (see Figure 14 for expression vector) and functional protein was
purified from conditioned medium as described below. Recombinant antidote (r-Antidote)

10 functional activity was tested in vifro and in animal model (Example 8).

PCR was used to mutate the cDNA sequence of X (SEQ ID NO. 2} in three
regions. The f{irst mutation was the deletion of 6-39 aa in the Gla-domain of FX (SEQ 1D
NO. 3, Figure 3). The second mutation was replacing the activation peptide sequence 143-
194 aa with -RKR-. This produced a -RKRRKR- linker connectling the light chain and the
15 heavy chain. Upon secretion, this linker is removed in CHO resulting in a two-chain fXa

molecule. The third mutation is mutation of active sile residue S379 to an Ala residue.

The polypeptide produced by the cDNA (SEQ ID NO. 16} just described is
described in Table 12 (SEQ ID NO. 12). The alignment of the cDNA to the polypeptide is
shown in Table 20. The two-chain fXa molecule produced after secretion is a light chain

20 [ragment described in Table 12b (SEQ ID NOQO. 14) and a heavy chain fragment described in
Table 12¢ (SEQ ID NO. 15).

The first 1-5 aa in fX sequence was reserved and used to connect the
polypeptide of fXa mutant to the prepro peptide of fX (SEQ ID NO. 1, Figure 1), ensuring

proper processing of the prepro peptide in fXa mutant.

25 DNA sequence encoding the polypeptide of £Xa mutant described above was
sequenced and inserted to the expression vector shown in Figure 14, The polynucleotide of
the expression vector is shown in SEQ ID NO. 18. Plasmid DNA was linearized and
transfected into CHO dhfr(-) cells. Cells were selected using tetrahydrofolate (HT)
deficient media plus methotrexate (MTX). Stable clones were screened for high protein

30  expression using a X ELISA kit (Enzyme Research Laboratories, Catalogue Number FX-
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EIA). FXa mutant protein was expressed in serum free medium and conditioned medium

was harvested and processed for purification.

Target protein in the medium can be isolated by ion exchange
chromatography and subsequently purified by single step affinity chromatography (such as
an anti-fXa antibody coupled to a matrix} or by a combination of several chromatography
steps such as hydrophobic matrices. The affinity purifications may include
chromatographic material that selectively binds to fXa active site cleft, such as

benzamidine-sepharose or soybean trypsin inhibitor-agarose (STI-Agarose).

Figure 15 shows the Western blots of affinity (STI-Agarose , Sigma Catalog
# T0637) purified {Xa mutant using monoclonal antibodies (Enzyme Research Laboratories
, FX-EIA) recognizing fX heavy and light chain, respectively. Upon reduction of the
disulfide bond which connects the light and heavy chain, r-Antidote shows the expected
heavy chain band similar to plasma derived fXa in the Western blot, Deletion of 6-39 aa 1n
the Gla-domain of £Xa mutant results in a lower molecular weight band for the light chain
of r-Antidote compared to plasma derived fXa. The molecular weight marks can also be

scen on the blot.

Example 8. In vivo Meuse Model

The pharmacokinetic and pharmacodynamic (PX-PD) profile of betrixaban
in male C57B1/6 mice with or without administrating antidote were tested. Single oral
administration of betrixaban was dosed at 0, 15, 25, and 75 mg/kg {or controls groups. 15
mg/kg was used for antidote treated group. A single intravenous (IV) injection of antidote
(300 ug/200 uL) or vehicle (normal saline, 200 puL) was adminisiered 5 minutes prior to the

1.5 hr. time point.

At 1.5, 2.0, and 4.0 hrs following oral administration of betrixaban, ntice
were anesthetized with a ketamine cocktail (SC) and exsanguinated via cardiac puncture.
Blood samples (0.5 mL) were obtained in 50 pL trisodium citrate. Whole blood INR was
measured using Hemochron Jr. cartridges (International Technidyne Corporation) per the
manufacture’s instructions. Mousc platclet poor plasma was prepared by centrifugation for

betrixaban and antidote (ELISA) plasma concentration determinations.
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For recombinant antidote (r-Antidote} experiment, nrice were orally dosed
with betrixaban at 0, 15, 25, and 75 mg/kg for control groups. 15 mg/kg was used for
antidote (300 pg/200 pL) treated group. Samples were taken at 1.5 hr after oral

administration of betrixaban (5 min. following antidote injection).

As shown in Figures 16 and 17 and Tables 13 and 14, single injection (300
ng, IV) of plasma derived antidote (pd-Antidote) or recombinant fXa mutant (r-Antidote) to
mice following administration of betrixaban (15mg/kg, PO) effectively captured the
inhibitor ir vivo. PK-PD correlation of whole biood INR and antidote plasma concentration
(Tables 13-14) indicated >50% reduction of functional betrixaban based on INR
measurements, and justified effective neutralization of fXa inhibitors by the antidote via
multiple injections or other regimes. It is conlemplaied that these resulls demonsirate that
the fXa derivatives of this invention have potential of acting as universal antidotes to
reverse the anticoagulant elfect of [Xa inhibitors in patients with bleeding or other medical

emergencies.

Figure 22 shows mouse experiment with a single IV injection (1 injection) or
two injections (2 injections) of the r-antidote (n=>5 per group, 312 ug/200 ul r-Antidote)
following oral administration of betrixaban (15 mg/kg). For the single injection group,
mouse blood sampics were taken at | hr. following oral administration of betrixaban.
Vehicle (control 1) or r-Antidote (1 injection) was administered 5 min prior to the 1 hr.
time point, For the double injection group, vehicle or r-Antidote was injected at 55 min and
repeated at 115 min following oral administration of betrixaban. Mouse blood samples
were taken at 2 hr. for vehicle (control 2) and r-Antidote (2 injections) treated mice.
Measured INR as a function of antidote/betrixaban ratio in mouse plasma following single

or double injections of the antidote was shown in Figure 22 B.

Example 9. In vitro Reversal of Rivaroxaban and Apixaban by Antidote

As expected, the antidotes contemplated by this invention were also able to
bind and neutralize other active site directed fXa inhibitors. Tables 15 and 16 show in vitro
correction of inhibition by betrixaban, rivaroxaban and apixaban by pd-Antidote and r-
Antidote., Purified fXa (3.0 nM}, inhibitor (7.5 nM}, and different concentrations of
antidote were incubated for 10 min at 22°C in a buffer with 20 mM Tris, 150 mM NaCl,
0.1% BSA, pH7.4. {Xa activity was assayed similar to Example 4.
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As shown in Table 15, 204 nM pd-Antidote produces at least 60% correction
of the inhibitory effects of tested inhibitors, while in Table 16 >95% correction of inhibition
was achieved by the r-Antidote (186 nM) for betrixaban and rivaroxaban, and >70%

reversal of apixaban.

Example 10. Ir vitro Reversal of Betrixaban by r-Antidote

In Table 17, the effect of recombinant antidote protein on reversal of
anticoagulation by betrixaban was tested in a human plasma clotting assay. The effect of
300nM and 400 nM betrixaban on aPTT prolongation of plasma and the reversal of
inhibitory effect was mcasured by a MLA Elcctra 800 Automatic coagulation timer. 100
1L pooled citrate anticoagulated human plasma was mixed with 300 nM or 400 nM
betrixaban and different concentrations of antidote. aPTT reagent (Actin FS, Dade Behring)

and CaCl, were added per manufacturer’s instructions.

Example 11. In vitro Reversal of Low Molecular Weight Heparin (“LMWH”} by r-
Antidote

In Figure 18, the effect of r-Antidote to reverse the inhibitory effect of
LMWH enoxaparin (Sanofi-Aventis) was tested by turbidity changes in human plasma.
Enoxaparin (0-1.25 U/mL}) was incubated at 22°C for 20 min with or without 508 nM r-
Antidote. Turbidity changes were measured according Lo procedures described in Example
3. 508 nM r-Antidote substantialty corrected (>75%) the inhibitory effect 0f 0.3125-1.25
U/mL Enoxaparin.

In Figure 19, the effect of r-Antidote on reversal of anticoagulation by a low
molecular weight heparin (LMWH enoxaparin, Sanofi-Aventis) was tested in a human
plasma clotting assay. The effect of 1 antiXa Unit/mL LMWH on aPTT prolongation of
plasma and the reversal of inhibitory effect was measured by a MLA Electra 800 Automatic
coagulation timer. 100 pL pooled citrate anticoagulated human plasma was mixed with
enoxaparin and different concentrations of antidote. Prior to measurement of clotting time,
aPTT reagent (Actin FS, Dade Behring} and CaCl: were added per manufacturer’s
instructions. Addition of 1.14 uM recombinant antidote produced a 52% correction of

anticoagulation produced by 1 Unit/mL cnoxaparin,
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Example 12. In vitro Reversal of Rivaroxaban by r-Antidote

In Figure 20, the effect of recombinant antidote protein on reversal of
anticoagulation by a small molecule factor Xa inhibitor (rivaroxaban, Bay 59-7939) was
lested in a human plasma clotting assay. As reported by Perzbom et al, J. Thromb.

5  Haemost. 3:514-521, 2005; prothrombin time mcasurcments arc an accurate method for
evaluating the anticoagulant effect of rivaroxaban. The effect of [ UM rivaroxaban on
prothrombin time (PT) prolongation of pooled human plasma and the reversal of inhibitory
effect was measured by a MLA Electra 800 Automatic coagulation timer. 100 1L pooled
citrate anticoagulated human plasma was mixed with rivaroxaban and different

10 concentrations of antidote. Prior to measurement of clotting time, rabbit brain
Thromboplastin C Plus reagent (Dade Behring) was added to plasma samples per
manufacturer’s instructions. Addition of 1.9 UM recombinant antidote produced a 100%

correction of anticoagulation produced by 1 UM rivaroxaban.

Example 13, In Vitro Reversal of Apixaban by r-Antidote

15 In Table 18, the effect of recombinant antidote protein on reversal of
anticoagulation by apixaban was tested in a human plasma clotting assay. As reported by
Pinto et al., J. Med. Chem. 55(22):5339-5356, 2007, prothrombin time (PT) measurements
are an accurate method of evaluating the ex vivo anticoagulant effects of apixaban. The
effect of 1 M and 1.5 pM apixaban on prothrombin time (PT) prolongation of pooled

20 human plasma and the reversal of inhibitory effect was measured by a MLA Electra 800
Automatic coagulation timer. 100 pL pooled citrate anticoagulated human plasma was
mixed with apixaban and different concentrations of antidote. Prior o measurement of
clotting time, rabbit brain Thromboplastin C Plus reagent (Dade Behring) was added to
plasma samples per manufacturer’s instructions. Addition of 1.9 yM recombinant antidote

25  produced a 97% correction of anticoagulation produced by 1.5 UM apixaban.

Example 14. In vitro Inhibition of Argatroban by des-Gla anhydro-fXa

To measure the inhibition of thrombin activity by argatroban and reversal of
its inhibitory effect, purified human thrombin (5 nM), argatroban (50 nM) and different
concentrations of antidote des-Gla anhydro fXa were added to a buffer containing 20 mM

30 Tris, 0.15 M NaCl, 5 mM Calcium chloride, 0.1% bovine serum albumin, pH 7.4. After

incubation at room temperature for 20 min, an amidolytic substrate S2288 (200 uM) was
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preventing or reducing bleeding in a subject undergoing
5anti coagul ant therapy with a factor Xa inhibitor, conprising
admi ni st erddagl toahd M hgt btk radof p-nitroanilide substrate cleavage was monitored by

absorbance at 405 nm. The results are presented in Figure 12.

It is to be understood that while the invention has been described in
conjunction with the above embodiments, that the foregoing description and examples are
5 intended to illustrate and not limit the scope of the invention. Other aspects, advantages and
modifications within the scope of the invention will be apparent to those skilied in the art to

which the invention pertains.
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0 0 0 0
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61.1 68.4 55.7 40.3
101.8 67.5 69.4 52.3
162.9 80.5 74.0 56.0
203.7 82.6 72.6 60.2
I0
Table 16-% Correction of inhibition by fXa inhibitors
r-Antidote (nM) | Betrixaban | Rivaroxaban | Apixaban
0 0 0 0
9.3 21.5 232 13.3
18.6 52,7 54.2 33.5
37.2 75.5 72.6 49.9
55.8 86.5 79.9 59.2
93.1 94.9 89.1 64.4
148.9 99.3 96.7 74.8
186.1 99.5 94.8 72.6
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of any preceding claim wherein the derivative conprises a nodified

| i ght Cha'ﬁbieolvf,esm@,aom@%mldfahﬂcasgmhamlmm%eamban 14. The

nmet hod off—any—precedrnig ctar . Wierel ded TTtCaRahdh of
15conpri ges at | east one amno acid s J&%%)I tut| addi tdn?i@?aggfatlmll

deletionlin the G a domai n as conpar el gdomat
type humas oF—Xa-pr-ot-eth any—precedin
Slog k ecet

claim whé i lw@n@écsmam.m e colob o
of an un(g’pw em’@hanundprrar boxyl at &d,- 3
the

prot ei n. |308EM Beaixpbemeq74mM af\ntidelac e i ,
deri vat i {80@ovifcibeban hd6bddvyAntidaien oB8.8EQ | D-ND. 7 thét is nodifiedd
or an equiahMdmetiabaeofl 140hM héneothod 384 any| bb&cedi ngPkl ai m

wher ei n tlhegogBevatabye 1S nodi fied by|as.3l easti.8he am po acid
subst i t ut[lz@Pn T R-A B PRV TASEIReT efaFnom thesgroup £ensi sting of
A u216, GEehFBAISH + S0 tAntidole 5013990 Sef $y 9. Z5[F The nethod
of any PSR L AL FRSATEL 370 08 OOy 51 T Py
met hod of-44 UM" eﬁ@hﬁmyli WK@?V.%\J 3B ek FUhi i vet 2 des—a
anhydr o-f 00RMB 140 of IS LD NG 8“610 or—a
equi val entl 1P apptidote 20. The net 3890t ahbhreced ng claim
wher ei n tH&2@eMirdatidoe is des- A a DCa$338A hall My an ahino acid
sequence of SEQ ID NO 11 or an equivalent thereof. 521. The net hod of
any preceding claim wherein the derivative has reduced interaction

Wi th ATI | ITaptof RetAaitilofeel M3alasTheitodoMlank héiilityl f Agichbaanpri ses an

t

am no aci[d sequence of SEQTD NO. 7 or gn equi ValF%Elt t herleof .
PT (sec) Change

Control human plasma 14.1 -

1 uM apixaban 16.4 1.16
1 uM apixaban + 380nM rAntidote 15.3 1.09
I uM apixaban + 760nM rAntidote 14.9 1.06
1 uM apixaban + 1.14 pM rAntidote 14.2 1.01
1 uM apixaban + .52 uM rAntidote 14.2 1.01
1.5 uM apixaban 18.4 1.31
1.5 uM apixaban + 1.52 uM rAntidote 14.6 1.04
1.5 uM apixaban + 1.90 uM rAntidote 14.3 1.01
1.52 uM rAntidote 14 -

1.90 uM rAntidote 14.2 -
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22. The nethod of any preceding claim wherein the derivative
conprises the am no acid sequence of SEQID NO 12 or 13 or 15 or a
pol ypepti de having at | east 80% 10 honology to SEQ ID NO 12 or 13 or
15. WO 30098HES et hod of any preceding claim wher &CHUSHES078014
derivative has at |east one am no acid substitution at am no acid
position Arg306, d u310, Arg347, Lys351, Lys414, or Arg424.

24. The nmethod of any preceding claim wherein the derivative has a
15 nodification in the EG-F domain, said nodification is selected from
t he group ¢ioaevisii ng of deletion of the EG- | domain, deletion of the
EGF2 domain, and del etion of both the EGF1 and EGF2 donai ns.

25. The net hod jof aRYmAhELREbRYer na'omedﬂﬁﬁgﬁle@dzhgﬁ éjﬁﬂbje\ﬁaﬁdd‘éf%olr%
conjugated to a noiety capabl e of ext endi ng circul ating half e of
t he defi vafticpagulagieramevitit fster o iehibiten comprighigrdminisigringtoitherspbjeet an
sel ect ed fe?t‘%EﬁJef&ﬁqo%Pdm fﬁ&&%{% gﬂo&\% S’Jnvaf?veytﬁ&t*t){ﬁa% Q@uﬁ'%@&i Xa 1ﬁﬁ‘zbﬁ&>’4nd
group, a |1 posone, an encapsu agent, a carrier protel

artifici aIdOMpmmbbltdtommhmmﬁe nfamdp?artl cle, Pc peptl de
fragnent, a chineric protein conprising a Fe carrier dorrai n and 1Xa
derivative and,conbi

precedi ng cl ai r%] V\héﬂgl&lﬁ&?ﬁ)ewg#%&& bf lfgnﬂen-rgI?@Bg?1 ggs)lg% Ousﬁgﬁgﬁlﬁered
an ef f ect ifsoradoinhibitof maarnubgge:nd:omﬂmtngendhmndsnmg tochd salbjentganrmfeth\}el afn&)uﬁf

t he derivat.ivye. WO 2009/ 04 2PCT/ US2008/. 078014 28, The nmet hod
of cl a0 5o Ksp S TR 0 DS KRS NI X BOn G B 9P ST blE Ti0 &

speci fi calprpthfoambogsd Z(Qﬁpl@{]d bi nds the exosite of OCa or an

al pha- 2- macr ogl obul i n bound f Xa deri vative. 29. The net hod of
any preceding c¢laim i_nhi bi t or 5 sele
fromthe gr oup%con5| P’ﬁ OSP% E'JIHB B%l? f“ﬁhz Whe&’t‘%ﬁlﬁrf?cﬁﬂfi(a Bty V%Hvéd
i dr apar i Nipknds @61% dRAGH X inhbAG BifRer Wﬂgor nipReg, tissue factor

pat hway i nhi bitor, DX-9065a, YM50828 M 150, api xaban, rivaroxaban,
PD- 348292, otam xaban DU- 176b,, LY517717, GSK913893, razaxaban | ow
mol ecul ar wei gt hepaF Mathof ef ¢laind avhessin dedigryaiue bag rithar 11091‘“&@@&}3‘? abl e
sal t tfier gpdooa@ighia@BIyNat i ons thereof 1030. The nethod of claim 29
wherein the factor Xa i nhl bitor is selected from betri xaban,

ri varaoxaban, api xaban, |ow nol ecul ar wei ght heparin, and

conbi nat i ons t Rer eoflhe method of gy ProgedingEtae dv ereia e dsrisaiagiing Gi-dafiejent
wherein t alb@% i maj or bl eedi ng event
sel ect ed P?Co @E%Fdoﬁ%gétgﬁﬁrgﬁé%gﬂao% ﬁg?r(gtpﬁﬁégae bl eedi ng 15into
vital organs, bleeding requiring re-operation or a new therapeutic
procedure, and®%a bl ébeimadofl pbiany wecediggaiaimovreipdireederivativehaga piodiiedn
associ at ed qyert, bl eedi ng. 32. The nethod of any preceding
claim wherein the subject is experiencing a bl eeding event selected
fromthe group consisting of persistent or recurrent epistaxis,
rectal20or urindry tﬂ’h@meﬁlbéeﬂ@wrweﬂmmaimmhméemef@ﬁvai\tertemap'wtat c

procedure Ieasygﬁz%g Q(t:zld %51 ueé & %o' A9 of SEQ ID NO. 3 or an equivalent thereof.

8. The method of any preceding claim, wherein the derivative comprises at
least amino acid residues 46 to 139 and 195 to 448 of SEQ ID NO. 3 or an equivalent
thereof.

25 9. The method of any preceding claim, wherein the derivative lacks a light

chain of fXa and contains a serine protease catalytic domain present in the heavy chain.
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20 site-hemat omas, spontaneous henmat omas at non-injection site,
hemat omas occurring with trivial trauma, substantial blood | oss, and

any. pr ocel A RPIIR et oin the derivative is admni sECPURYBRPBRI o

a surgery. 34. A pharnmaceutical conposition conprising a
factor Xa derivative protein that 25 binds to a factor Xa inhibitor
and does not ad8enbilee mathod af pryqirévedingiclaérs evhemipihe dedvativais a polypeptide
phar maceuti cal.l. cceptable carrie 5. An isolated

bol ypept | 48T EET MERne it sinse SEPBQIRNR e of SEQ 1D NO. 12 or a
pol ypepti de having at |east 80% honology to SEQ ID NO. 12. WO
20091042962PCTAUS2008¢ thé0d 41 any precedid@ .clahf, wisatiatliedicpohtjipapilidie a
conprising the am no acid seguence of SEQ.I D NO : 37.. An

i sol at ed tca\%g&lﬁgpwampwmgc FEHRH ST 1%%8@}1:\%‘1&%#&@@&@&% of
SEQ | DsNOjcidtyMut phaR@diy BeRlte:hBavieAgica hedo @@y 08 Bl M ideE | D
NO. 13. 538. An isol ated pol ypeptide conprising the amno acid

sequence ofnsEHeD NO 15 or a pol ypepti de having at |east 80%
hormol ogy to SEQ 1D NO. 1n,ymaiian ?roég?eg%lgcﬁ%e %&ﬁ Ct)l?eoé}%g?%@is&%ﬂla%hﬂg

a carrier covalently or non-coval ent a ypeptide-as 1n
one of cl &khikreds188mbin, and tryp§Gy; offhe pepti de conjugate of claim 39

wherein the carri erbi S ?%ﬁ%@ﬁﬁf@%ﬁ%ﬁ%&é&m celle, a pharmaceutically

accept abl e pol yner, “or (Y -acceptabl e carri er.

41. A pharnmaceutical conposition conprising a carrier and a

pol ypepti de as 12n ofike okthot atf asy [@BEcedBig claim, wherdid theAlgpiehtiveuwohpatdsde
encodi ng for a | ypept i in.ane.of claing 35-38. . 43., An
ot body RS Brhtebaepsr S paaPt M hE e b e chilior g8 cavaldal ehehe
anti body of claim43 wherein the antibody is a polyclonal antibody, a
monocl onal ant iipody Thamethoder it gededbdiain) wierbivnindezieai@nbhipeishs a

modified light chain to reduce phospholipid membrane binding.

14.  The method of any preceding claim, wherein the modified light chain
15 comprises at least one amino acid substitution, addition, or deletion in the Gla-domain as

compared to the Gla-domain of a wild type human factor Xa protein.

15.  The method of any preceding claim, wherein the derivative is selected from
the group consisting of an uncarboxylated, undercarboxylated, and decarboxylated factor

Xa protein.

20 16.  The method of any preceding claim, wherein the derivative comprises the

heavy chain of SEQ ID NO. 7 that is modified or an equivalent thereof.

17.  The method of any preceding claim, wherein the derivative is modified by at

least one amino acid substitution of an amino acid selected from the group consisting of
Glu216, Glu218, Arg332, Arg347, Lys351, and Ser379.

25 18. The method of any preceding claim, wherein Ser379 is modified to dehydro-

alanine or alanine.
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45. A biologically active fragnent of the antibody of claim43. 46.
The anti body of claim43 wherein the antibody is detectably |abel ed.
47. A co Ltion conprising the antibody of claim43 | er.
2048. A CSE%§2¢?@Q%&%onprising t he anti body fragnent of$g?%§ﬁ§%g&h4
49. An anti body-peptide conplex conprising the anti body of claim46

and a pol ypeptide that specifically binds to the antibody. 50.
The conpl ex of 18] ai Whei@ethhépany préredpglclapepyiaen tle deheatpeliydmgiinde

i whi ch body i s r.aised. )
sgaLnet, SHLEh b8 ROLLES 88 60 NG, 1or capippe

wherein the antibody is a polyclonal antibody, a nonocl onal antibody,
a chi meric ant 2bodyThe mathhd nBsiyzectedink ic@rdywherein the deriv@re isAdayedlh dXa-

expr osal n A BrORE AT BBt o Crebh ] RLBbR) gt e ik bRe o
53

clainms 35-38 in a 5prokaryotic or eukaryotic host cell. .
The metshod of ¢lai NnThZmethed ef iyt frecepink v pap] witkeeia dgdetis &b/ ethierediided 0

aci d sequence of SEQ NO, 12 the p eotide conprises th
nucl eot i déﬂtg@&t&fé’n‘&‘gi 6& Rl‘slféfaﬁﬁr%\@gﬁaﬁ@nﬁ/or ?{’ﬁﬂ%@ a 2 ORI HRE A m

52 wher ei RedRBAISEGEE NO. § oRaBiudese HRAREEr ovary 55. The
nmethod as in one of clains 52-54 further conprising isolating the

pol ypepti de. 56. An isol ated prokaryotic or eukaryotic host
cell conprising?a pohsmatirdst iyeressdegickhimpsisipa pis drevalt/cicampris die
clai M 35-ifhno iPdoflce BPOSQUDNO COMBANL S 19 oy SAYEL Rl Afifheh Lcast 80%
prokaryotic or eukaryotic host cell of claim56. g.A nmet hod of
prevew@in@oawkmﬁdwﬁfédDBﬂéd@Hnd3mn1& subj ect under goi ng anti coagul ant
therapy with a factor Xa inhibitor conprising adm nistering to the

subj ect an eff 9§I i V?h@'@?ﬁl@& opﬁnaﬂaé&%%g%iatiljnp\ghé?éinQ}Ileatga%étilvelhégﬁ%d%‘t one

nmet hod of sel ectively I ng biting an exogenous
adm ni st ereund @id aibstkatiemdtiabiinawacid posdicaubd®t, Gluid 6y @3Ag Lys351, Lysd14,
ant i coagul ant erapy with a factor Xa inhibitor conprising

%ﬁg 0

admi ni stert "the subject an effective anmount of a conposition of

claim4l. 60.The nethod of claimb58 or 59 wherein the factor Xa
i nhi bitor is select &e method of any preceding claim, wherein the derivative has a

15 modification in the EGF domain, said modification is selected from the group consisting of
deletion of the EGFI domain, deletion of the EGF2 domain, and deletion of both the EGF1
and EGF2 domains.

25.  The method of any preceding claim, wherein the derivative is conjugated to a

moiety capable of extending circulating half life of the derivative.

20 26.  The method of claim 25, wheremn the moiety is selected from the group
consisling o[ polyethylene glycol, an acyl group, a liposome, an encapsulating agent, a
carrier protein, an artificial phospholipid membrane, a nanoparticle, Fc peptide fragment, a
chimeric protein comprising a Fc carrier domain and fXa derivative and combinations

thereof.

25 27.  The method of of any preceding claim, wherein the method further
comprises administering an effective amount of an agent that extends circulating hal{-lile of

the derivative.
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fromthe group consisting of fondaparinux, idraparinux, biotinylated
I drapari nux, 25 enoxaparin, fragmn, NAP-5, rNAPc2, tissue factor
pat hway i nhi bitor, DX-9065a, YM60828, YM 150, api xaban, rivaroxaban,
PD- 348292 WQEWANAFan, DU 176b, LY517717, WO PCT/US2008/078014
2009/ 042962PCT/ US2008/ 078014 GSK913893, razaxaban, | ow nol ecul ar

wei ght heparin, betrixaban or a pharmaceutically acceptable salt

thereof, and cogbi nahd QBmol BEEIERE 27, wherein the afoht is Ha@niEKR ety eladi M
60 wherein the factor Xa inhibitor is selected from betri xaban,

ri var aoxatsperificapy xeebamizes|aadbingp Eeekasite\od gher seiiar fymagrpglobulin bound fXa
combi nat i Qus,qiper eof 62. The nethod of claim60, wherein the
derivative I1s adm nistered prior to a surgery.

29.  The method of any preceding claim wherein the factor Xa inhibitor is
5 selected from the group consisting of fondaparinux, idraparinux, biotinylated idraparinux,
enoxaparin, fragmin, NAP-5, INAPc2, tissue factor pathway inhibitor, DX-9065a, YM-
60828, YM-150, apixaban, rivaroxaban, PID-348292, otamixaban, DU-176b, LY517717,
GSK 913893, razaxaban, low molecular weight heparin, betrixaban or a pharmaceutically

acceptable salt thereof, and combinations thereof.

10 30.  The method of claim 29 wherein the factor Xa inhibitor is selected from
betrixaban, rivaraoxaban, apixaban, low molecular weight heparin, and combinations

thereof.

31.  The method of any preceding claim, wherein the subject is experiencing a
clinical major bleeding event selected from the group consisting of hemorrhage, bleeding
15 into vital organs, bleeding requiring re-operation or a new therapeutic procedure, and a

bleeding index of equal to or more than 2.0 with an associated overt bleeding.

32.  The method of any preceding claim, wherein the subject is experiencing a
bleeding event selected from the group consisting of persistent or recurrent epistaxis, rectal
or urinary tract bleeding without the need for a therapeutic procedure, substantial injection

20 site-hematomas, spontaneous hematomas at non-injection site, hematomas occurring with

trivial trauma, substantial blood loss, and bleeding requiring unplanned transfusion.

33.  The method of any preceding claim, wherein the derivative is administered

prior to a surgery.

34, A pharmaceutical composition comprising a factor Xa derivative protein that
25  binds to a factor Xa inhibitor and does not assemble into a prothrombinase complex and a

pharmaccutically acceptable carrier.

35.  Anisolated polypeptide comprising the amino acid sequence of SEQ ID NO.
12 or a polypeptide having at least 80% homology to SEQ ID NO. 12.



10

15

20

WO 2009/042962 PCT/US2008/878014
36,  Anisolated polypeptide comprising the amino acid sequence of SEQ 1D NO.

12.

37.  Anisolated two chain polypeptide comprising the amino acid sequence of
SEQ ID NO. 13 or a polypeptide having at least 80% homology to SEQ ID NO. 13.

38.  Anisolated polypeptide comprising the amino acid sequence of SEQ ID NO,
15 or a polypeptide having at least 80% homology to SEQ ID NO. 15.

39. A peptide conjugate comprising a carricr covalently or non-covalently linked

lo a polypeptide as in one of claims 35-38.

40.  The peptide conjugate of claim 39 wherein the carrier is a liposome, a

micelle, a pharmaceutically acceptable polymer, or a pharmaceutically acceptable carrier.

41. A pharmaceutical composition comprising a carrier and a polypeptide as in

one of claims 35-38.
42. A polynucleotide encoding for a polypeptide as in one of claims 35-38.
43.  An antibody that binds a polypeptide as in one of claims 35-38.

44.  The antibody of claim 43 wherein the antibody is a polyclonal antibody, a

monoclonal antibody, a chimeric antibody or a humanized antibody.
45, A biologically active fragment of the antibody of claim 43.
46.  The antibody of claim 43 wherein the antibody is detectably labeled.
47. A composition comprising the antibody of claim 43 and a carrier.
48. A composition comprising the antibody fragment of claim 45.

49.  Anantibody-peptide complex comprising the antibody of claim 46 and a
polypeptide that specifically binds to the antibody.

50.  The complex of claim 49 wherein the polypeptide is the polypeptide against

which the antibody is raised.
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51.  The complex of claim 49 wherein the antibody is a polyclonal antibody, a

monoclonal antibody, a chimeric antibody or a humanized antibody.

52. A method for preparing a polypeptide as in one of claims 35-38 comprising
expressing a polynucleotide encoding the polypeptide as in one of claims 35-38 ina

prokaryotic or eukaryotic host cell.

53.  The method of claim 52 wherein the polypeptide comprises the amino acid
sequence of SEQ ID NO. 12 and the polynucleotide comprises the nucleotide sequence of
SEQ ID NO. 16.

54.  The method of claim 52 wherein the host cell is a Chinese hamster ovary

cell.

55.  The method as in one of claims 52-54 further comprising isolating the
polypeptide.

56.  Anisolated prokaryotic or eukaryotic host cell comprising a polynucleotide

encoding polypeptide as in one of claims 35-38.

57. A composition comprising a carrier and a prokaryotic or eukaryotic host cell

of claim 56.

58. A method of preventing or reducing bleeding in a subject undergomg
anticoagulant therapy with a factor Xa inhibitor comprising administering to the subject an

effective amount of a composition of claim 41.

59. A method of selectively binding and inhibiting an exogenously administered
factor Xa inhibitor in a subject undergoing anticoagulant therapy with a factor Xa inhibitor

comprising administering to the subject an effective amount of a composition of claim 41.

60.  The method of claim 58 or 59 wherein the factor Xa inhibitor is selected
from the group consisting of fondaparinux, idraparinux, biotinylated idraparinux,
enoxaparin, fragmin, NAP-5, INAPc2, tissue factor pathway inhibitor, DX-9065a, YM-
60828, YM-150, apixaban, rivaroxaban, PD-348292, otamixaban, DU-176b, LY517717,
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GSK913893, razaxaban, low molecular weight heparin, betrixaban or a pharmaceutically

acceptable salt thereof, and combinations thereof.

61.  The method of claim 60 wherein the factor Xa inhibitor is selected from
betrixaban, rivaraoxaban, apixaban, low molecular weight heparin, and combinations

thereof.

62,  The method of claim 60, wherein the derivative is administered prior to a

surgery.



