WD 2010/ 056765PCT/ US2009/ 064060 1 ANTI DOTES FOR FACTOR XA | NHI Bl TORS
AND METHODS OF USI NG THE SAMVE | N COVBI NATI ON W TH BLOOD COAGULATI NG
AGENTS CROSS REFERENCE TO RELATED APPLI CATI ONS 5[ 0001] This

appl i cati o0 HRE'6Fhe benefit of United States Provisi SREUSEAP/AHHP6O
Application Serial Nunber 61/114,948, filed on November 14, 2008,
which is hereby incorporated by reference in its entirety. FIELD OF
| NVENTI ON OThE FRREAGTOR X INUIBYEORS &ND HIERH QEJLSING THE
usi ng a fact or SXMHERNCQYIEINATION WITHBEOOD €A GHDLATINGAGENES
coagul ating agent to prevent or reduce bleeding in a subject

under goi ng anti coagul ant therapy with a factor Xa inhibitor. The
invention also relates to conpositions conprising the fXa derivative

and the bl ood coagul ahj i i uced or no
intrinsic procoagul a%?@%@@ﬁ?@ﬁgﬁ%ﬁgFﬂgﬁ%."ﬁ&‘?é%ﬁﬁgor
neutral4 zi ng fXa i nhigRh{10r-8: S , | @1k .
15pr ot hﬁr onbi nase com‘)}pgﬁ. ?H%%%S%%?‘c%ﬂg‘tﬁuf%?i& ﬁé@‘é’géﬁ%‘%ég‘m Provisional
pr ocoagul aRstentakyplicatidnrSenibloiNyhber,614Ar1d /S48, fded bn Nobermtes 131 2008 aehiclvist y.
BACKGROUND, OF THE | NVE I%' . . [0003] Anticoagul ants serve a
need in t &SR REQBPLAEd by delereacs Weisenbiethr event i on of undesired
thronbosis in patients with a tendency to form blood clots, such
20as, for exanple, those pati emIEIROFINVVENTIONg di sorders, confined
to periods of immobility or undergoing nedical surgeries. One of the
maj or limtations of[0802]i CoagitRA intditibapate MOWRY BkthotiSoftl3mghl feadi X8
risk associated with the treatnents, and limtations on the ability
to rapt@l y(EXaigrivatiyhia combination with atblopdipagulyingneande PErem e gl ng
or if an upgenhe BYI GibfRl u1ﬂ%&%ﬁg%ﬁc6a%ufaﬁﬂﬂ&rag)dw'tmﬂlfz?‘ct SREG fuhGr, AL
effective 25antidotes to all” fornms of antico gullant t%erapy are

hi ghl y desinveatsios alfegrlakatetommoeniondermagrisorgshe fXa degivatisoarddheabivedjeous
to have an_anti coagul - idote pair i.n the devel opnent q ew . .
ot congl SHEufRE Bahe A RN R R e R TR BT agfonl Sliviry. i
ant i coagul adpablant bidaing spadior Reuti@liziay €Xa amihiaagi ddek ot RE@nepdran -
protam ne and warfarin - vitamn K. Fresh frozen plasma 30and

r econbthanProfuemginasg qogpiext \hhe Hloodgorsudntivg aged hay ieacagilanbalspeci fi ¢
anti dotes jpiomR &0 3R/ BoRORREDL 200064060 2 patients under |ow
nol ecul ar wei ght” heparin treatnment, suffering frommajor trauma or
severe henorrhage. (Lauritzen, B. et al, Blood, 2005, 607A-608A.)

Al so reported are protan BAGKGRQAUNE QXTHRINKENKON, 624, 141) and
smal | synthetic peptides (US Patent No. 6,200,955) as heparin or |ow
nol ecul ar wei ght hep@P93 aiviticoaguwants seree 2 racd ibihe tEkaiplagas ueygicphtlent

No. 6, 060, 30005 oRlide romgosis B Vi Bhaay 18 -s._suc

No. 6, 060, 300 'ﬁg ROAASRLFR drtosks B g{&&' B iR {%hgé%{ L ¥ g’&.gﬁ{b’&t&d} h

internmedi ates and derivatives have been reported as antidotes to

hi rudi 20 angk, §yrrikireplecthbderparibitn havidd dottiog distldSrsPedrdmtd Nogrio8s &17, 309

and 6, 086, ?n’?r%igbility 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 required. Thus, specific and effective

25  antidotes to all forms of anticoagulant therapy are highly desirable. For safety

considerations, it is also advantageous to have an anticoagulant-antidote pair in the

development of new anticoagulant drugs.

f0004] Currently available anticoagulant-antidote pairs for over-
anticoagulation are heparin - protamine and warfarin - vitamin K. Fresh frozen plasma

30 and recombinant factor V1la (rfVIla) have also been used as non-specific antidotes in



[ 0005] One prom sing formof anticoagulant therapy targets factor Xa
(fXa), and in fact, several direct fXa inhibitors are currently in
di fferent age f clinical 10devel opnent for use in antic ant
t her apy. Cﬁi\”ﬁ 0?0@8’{6'»]: Xa inhibitor XareltoTm (rivar oxabaﬁf ngﬂ(%ygﬁéﬂﬁﬂ
approved for clinical use in the European Union and Canada for the
prevention foenM%@éIQO\gvriﬁ&g@ﬁQﬁ 'm:mh‘t E{:Pﬁhﬂ tl@ﬂtﬁ'{l’bﬂ@?ﬁ’ﬁ&l@%&ﬁ djdP @b @RbS -

l e

Many of these are smal |l nol ecul €s. hese new fXa inhibitors
show pr omi @eeﬂemmﬁéa&mﬂh@uﬂtm& ¢tiad, Hovell, é@@%éﬂ?&éoahﬂl Yo ecportedare
still need S t' ati,on uire

Sur ger y- i nb oy s PSR uElu AT kBB Eh e rlsPO ARt Pl
be requi r eNot @260MED anhépmtih yr ReUbREMZEwEibet mﬁmmarﬁuercedmtimfymbm
i nhi bi t or i nhi g\};ors an restore normal  het nost asi s

[0006] - r syl é‘l‘q“éﬁloe defbAitd as anfidates Sorrtarogivin lﬁlgmtOf aedrompin

(tiVita), m&measteaah&aémmae hhméeﬁqiep%&@d ROLntRIBRE bd hifudiPind SUBESA!
of fXa inhibitors and 20t hus inproved options for the clinicran are

hi ghl y desthrabibie inhibitds (hh Paentdiasss.817.349 andite@86i8déh used to reverse
the effect of indirect antithronbin Il dependent fXa inhibitors such

as fondapari nux and p ), ixQn,
2002, 106: 2550- 2554ﬂ06@1 2‘?‘5%1’“&%‘1@ ¥§+@°ﬁ7@“ﬁ§ﬁ% I%F&MC%)&
Haemat ol og{fXaR@0d{nlfa4) sevb6iaBditdsBiXa Iﬁhéntm(nkmmr&mlpin ditfereanstades bhdtndral
VIIa(VII s to act with.tissue factor.to.con r o Xmad(f X)
or eent? | nSElBEE! BELHD B P BT G B ORGSR, o |
patients. {FRafoxdPH§ he bef Taplglﬂvéaﬁ%ﬁél%ﬁédl hie idlitkd BdrBpeahN@iod ARl dnalleml
potential concentration of fXa that could be attained to neutralize
active sit®egryeeiaivracysibiopibeeriolisat injosthepadiqurgane paticntsy Many of these
pl asma con f f I

reverse thgeﬂ@gl;nft’l g?:r%c’qo# e i frwe%clle ﬁ%%n%ﬂﬁ)l( ?fthgdr?{s[)h?!!sh ORI cﬁaiﬁ?g?lltieyin{l&t t‘B ceific
limted. Simicdfertiee aitidotgh ateishiy npéded nin @@emﬁmaﬁamabammﬁ of Déqnscrﬁtﬁﬁ

nanono| ar "nM Xa_produce this
wouta. b 156 ety B B BiToRe R SHHE 4 AERTE Y b fo
mol ecul e f 3t tid] | He0frliz8 Whd ad@in s ieWar 704 36abi gty hhiieens 4Hdgb&sre normal
(approximately 600 nM Kubitza D, et al, WO

2010/ 0567 6BMEIA82009/ 064060 3 Ear. J. (| l'ia. Pharmacol., 2005,

61: 873-880) than the potential anpbunt of f-Xa generated by rtVila.

Use of rfVila for rem@fj(ﬁalC&fenﬂ?%{zaﬁf&%}étab@n@rsu&‘lj.{%rl@&(;}n%ﬂzﬁﬁ'ﬁ{d& vigvel s
of anticoagul ation a inhibitor would therefore provid

i nadequat e(rh\ea| @emecbarﬂstml@yhmnsd @denbpmlﬁﬁlfgwemalOlﬁﬂicnglhlbtﬂmsl aadhas
limt ef n (] Vi f
factor Xa {hﬁﬁl%‘%l? oF %t“toﬁ% {;)gg{él%hﬁjggasn gr% ‘6%@ ﬁa\}?} 5‘ﬁeco %t)rqg(r%f’ lf\{/[ ﬁ}}aas

showed a MG us&lsqooamsbeth@elf&cdof iadaedt bmithionfbio Shenddnt XA MBibitbls shek
t he effect vel ed of f b

nM to nM. indic its
BT DGIPRE 4 N o UL NS o A8 i 0 L
0 Al of 45 BMLABICRRGERE DAl 1S8R o b e A @hAT 3 dsk). shoved a

doserespon3|ve|nh|b|t|ono fXa, up to ab %1 nhibition at a
concent r at mg¢hanaf of 2800maf faqtps ‘§H@bf§/ a\)wttp@nt Wléh @@ns fastas i cagivel factor X

Stuch o2 Sron B rREr TR FRAGRTS L&Y tly® rbind kSR RURPH B L

i nhi bi t or ymedd ﬁ”ctctxorﬂ néaamiagaiwtmx thanthe hﬁghparparmtlﬁrcsn@huhﬂrmmfﬁ‘ﬁ(m that

generation a rot hrombin activation et al,

Thr onbosi sco&l?qufgﬁﬁé‘leﬁé? EC‘JZ’?S&‘? ¥iive Sléeld‘ E‘S?‘i‘) ai‘ﬁ[‘a@%?]s 1@(‘&?&2&[6‘&&
active fXacifamnak pRemadmdheiRned f1 MRES thY pbRndal D¢ BERE HVIN 18 rebBMe the
simlar to rfvila. Unlike rfVfia, which has very |ow procoagul ant

activity i®iachel dipstiRtdnbibitpisds @Wfﬁéﬁmﬂ}ml@ytﬁé Sénee dre ciisalofivepiayes i s
a pot ey e&ﬂ% 1aﬁ99 P{‘ﬁﬂs@%&c@%l&l “® t]%fmg)ﬁhﬁ?d fgﬁ?l}ntt] Pgﬁgﬁoﬁ@ce&- Bys.

t he use of a or a a d4s an an
thlS mode would be 150 nM. Reported therapeutic concentrations of small molecule fXa

inhibitors such as rivaroxaban have been higher (approximately 600 nM, Kubitza D, et al,



have reduced or no intrinsic procoagulant activity, are capable of

bi ndi ng and/or neutralizing fXa inhibitors and do not assenbl e into a
pr ot hr onbi nase conpl ex can be effective antidotes to prevent

reduce bl e¥@HNY K] subj ect under goi g/santl coagul ant tﬁswﬁeﬂﬂwwﬂa
factor Xa inhibitor. W) 2010/ 056765PCM52009/ 064060 4 enhance the
coagul at i 0, POCRR PPk RI03CH LIS gﬁagxﬁaﬁautat bPPXd fEEARY,
so as to efficiently prevent or sto here 1s”a need
for i nprovedrtaiki (ﬂbt:ef dyéhtier ehasal af éleetpélac:tm\septalhdragétftlcdc\e’mstoﬂ n

substantlall neutralizin the ant ant ct|V|t f f

b bi tor - aitoRio By el for S R A e skt eeda o hroasy
event of ans@m,trdmseotﬁeﬁ ddne FXEa hidtiditdddtfect in neutralizing the MARdAJulLRy
and all_publijcations, at ent’s, pat ent applications ment i oned_her ei n

are her%bya‘itWétESPf)@)Faaf%d(am}h‘t’é?'é?c@ﬁ@éa‘? wercibred belpiy. rRecpmbaamdfila OF
THE | NVENT Lifd c
ot o o (S Q088 el COMATRLS PR30\ 0 bl 00 rspEril
bl ood coagoff&tiwegn a@()smM wa() dMp irsliiaceg thasynettigbsteffectas limdtdd by fagtors

ffect | f. b t t
Subt ner anastr ety regtaligh @2@%3%%6?3%%@%@? el ey hf
ei t her agegowdde doge febgonkiad iheisltilO6RXa, by to dbohitrst B efhikieloh efgdoat&fration

that the combi ned use of a specific antjdote to the fXa inhibitor and
a bl ool codlgtnla, nEh’é@éW%Wﬂa%%tﬂﬁ’é'ien‘a‘ﬁtﬂF Hodas popessd arcchinigp of ¥3i08- t o
15heparin ) ]

specific agﬁﬁgqoilgog% gjmlrté(‘a]l %cqn{&e%%géwgﬁétﬁntlﬁq thItltaS%E dgg[(?l&gglfal sz% fer‘{alqe
agent conpteathibitory htfeciwb (nndapmeiode dn the nar@aitelheﬁttbpmﬂin gcmeratrontaod

ettt on BrTEERER atildoh MeBliRRE ELAPH, Bhich Bl Eliadi R 22PAR ks o

t he coagul 837)ng agent [0013] It has now been di scovered that

adm ni stration of nodified 20derivatives of fXa proteins in
conbingtion with admg nistr tion of bla coagul ating agents or
anothel ant i dot e sudfll HErosfRquaaE el QAR Phoc BIEE] Arects b sibiss
or reduce hlpQsH Qﬂulhﬂo&ﬂﬂﬂ@cﬂlﬁl&éﬁfl@ﬂeﬂ%ﬂ?& ﬁa&@c@ﬂbwcp@&ﬁﬂ&tﬁidt%&wuy in the
t her apy. [0014] In sone enbodi ments, the nodi fi ed

deri vat i veabspficefokits s@f@ﬂer Hesuel actpstnagivprea i6 aiofent $xamie nnab@‘?eamtfrm@ risk
into the p AR, B RE.2R8

substanti a féﬂﬁﬁg%?{rléa‘??%e&t ekgﬁ%?%;bggh ant s, @uagﬁ as n& hd%e Ooarfg{.a
The deri vatiticesgulme thelapahaadisadiottegesar e modi fi ed factor Xa pr ot ei ns
to reduce or renove intrinsic pr ocoagul ant and anti coagul ant
activities, whiler aors, In
Sore enbodi ment s, HO0ar P ReEe & hge S aBidEabeBt) B rdties
conpri si ngczfubceurﬁiﬂl[’@i t@finthosikghe ﬂﬁealﬁfeff&EthtDsd‘@anﬂﬂly nbatlﬁlfzui@h@r

ol ypepti des, having 30 at |east 80% honol ogy to SE NO_ 12, 13 or
pol'ypep Q@G

15." WD 203HicossHen ptivityss 0 637 abiass insthe event of an ove q 8f th ¢ FX nibitor or
aspect, 1 hg b and: ﬁ%%ﬁ@hﬁé&%%@i%'ﬁ&d@éb@&%%% Ip?é%mt or sto bl edme.
antithronbolytic, and/or anti-fibrinolytic activ In a

aspect, the bl ood coagul ating a ent may initiate or enhance bI ood

coagul ation. 1n anotRé¢9]asipeiéd, ttPﬁePwllﬁ@d’Pb%@alPablﬂ%goeé@Qﬂ-OQ%§d9
I nhi Di ﬁS fi Q/Hcﬂ(?l 1\‘1?51 oﬁ[edtb? 1%&% ﬁt't?s %e@t]f‘héstt)('ft§1o(taﬂrtlgtrfwn@55eﬂa Ihﬁé

t he bl'cod coagu t e se ecté consi s
of a coaguhzaﬂelreﬁucécamtrwmtrmsmq:hgq@egnlhrdacm\atyamectapz(blddffenmxagnﬂdmtl on
i ul at.ion factor. and conbi n ns t ereof |t

factor, a recophi nant, tio
o furt her MUGALARGE S B HERADE A8 oL AR Ele (T o PIRLHGROHRE SR Gt
fromthe gé@é&ﬂv@aﬂ}%&t it Bre@dnt Bl RIS Kleddined afsasfe&nadé{%bt}ttrIaﬁt,lco@%haﬁa
X/ Xa, hula, VIIl/Villa, VNa and
thetapy with a factor Xa inhibitor.
30 [0010] Since the fXa protein derivatives have reduced or no intrinsic

procoagulant activity, fXa protein derivatives alone may require a high dose to initiate or



10conbi nations thereof. It is further contenplated that the

reconbi nant coagul ation factor nmay be selected fromthe group

consi sting,. of recombinant factors VII/Vila, I X/IXa, X Xa, 11/1]a
VITTH/ Vill a‘,w(z\?l‘)@%g% conbi nati ons ther4eof. [0017] In ongcyyﬁé@i”?‘;“f’??e
bl ood coagul ati ng agent may be reconbinant factor Vila. 15[0018] It
i's al so coglipim! @t ethodul@bn bRReRiPL QR AMALIiINDaRRESuIARY tRFad, so as to
non-specific anti-bléeding agent. It is furthef contenplated that the
bl ood coagefffigicniy pregenitor ptay blredisg] Ehusetheferio mucerkbfog mpprpvesionsidstt inpentof
an adsorbept . chem cal, nost at i nt, thronbin fibrin glue,
desmopr eseie et an S REFRP LT FoRERY bl R Pleimutoadblal i Rusr o
fact or congeninhiviter, aaekil vaingditiatingihe calulaviah @ebcpesQh QBT 6O BPdréxse20
concentrate, Fejiba Vh, platelet concentrates and conbi nations

t her eof? MBr&e LIPS of avail abl e bl ood coagul ation factors are
available in the citation Brooker M Registry of Clotting Factor
Concentrates, Ei ght hjoggit l&? and0ill ghbhiedRn A thh@Ats Ofawdre ARG B meRB 8%
which is hereby incorporated by reference in its entirety. [0019] It
is also coh@l‘@lﬁﬁrﬁah%bmnwmm@dév@@f@‘e@@agalwalt tfigetagent may be 25
selected fromthe group consisting of thronbin-activatable

fibrinolysis inhibitor (TAFgQIqugﬁyeb@ THETRVENPION PCB, protein S

i nhibitor (PSI), al pha-2-antiplasmn, tranexam c acid, am nocaproic

acid, aprotinin and @aii Natd BRSNS ERL: administerine a speci fStor
further contenpl at edmt ﬂ%t trfe oth r antitétotmém&étgllrﬁl"n?ss%egrf%ggl?%te Ida faftor
conj unt i oXa@iXah inhiigtoir Xagadleri with anather bldod chegudmingnpénd etoeld podivepar i n
be ngag;g%}e}fﬁstd[?‘4dioigéeio?'f?ﬁcgggafag‘%c?glﬁ%T\?géﬁg%éQF AT ULTR S ST R
2010/ 0567 6&fBhet 45RO 80 40 alrefuceran pyehtis kide y¥fadt BieeidRr hatat Bwes tidich
as PMX60102, PMX60126, PMx60138 arid Pg%(GOlOO. X [[Q021] In
one aspect "*IRFRY doses- iR FOTRPIAEd Sf Bercarbined Hig M sgrdlipantidote to
consi st ngtthfXBﬂW@}Eb%hd“&%i’oohr%N%BPa'EihQH%nt Bi Qlokay haldee, sibhaRah Likkbte to

enoxaparin, fragmn, S5NAP-5 NVAPc2, “tTssue factor pathway inhibitor,
hepari B | beparind reesutesylt inel) gitucherpiaretfactive)os0etthe sperifisestidote: A irddsotion

api xaban, [} t.rl o . xaban, 176b,
LY517717. @;%g‘{fg‘gggﬁg3%5’%8%%%‘2‘3?8?1%%?3%@?%%%@ tﬁ%%g}ﬁ"?ﬁaée&%s%%zg of

t he presenhemephilirvics onoiatieibie bleedingfwithitke blaocd osagXtiae hgenadlong andBo3) he
bl ood coagul atjng _agent or, other antjdotes jncluding antidotes to
10heparin %HHC'ZWQ;S’&PEWDWR@@&%%%0@?&&‘]’1 Fperdfit Aidete B th GrREY AU 28 Blme
to treat patients who have received or are receiving

over - anti coagul ati onobigr appasicwbedn HassRkedBat lahiiklkd@ion of BRdIRENOdS
are al so useful for ft;;ati ents who had previously been adm nistered a

fact or2a fahRBYesef fAnarosies ingambingtiprewih admindsiigdprmef Hoodepapulating
required by,.6l&¢LhMBerOhtis C : ; :

nodi fi ed f)(’ae Sr ot e?/tﬁes gpe&glg%ﬁhgéﬁlﬁ%%?%Srhghé]irgﬁg# %r%ﬁallg{;s&;mg%@&rr #?dHS‘”'

f Xa i n thablet¢dieyinhabects eddrcgan®fXd atkodgulationshecapgyr ocoagul ant activity
and will not interfere with physiological fXa function in henostasis,
while still capable i ndi n n stantial,l eutralizi fiXa

i nhi bitors. [0023] |'ﬁ%‘ﬁeq%s?%e%??’g?‘ﬁgl%?@ﬂ%P%?Féfuyeﬁﬁﬁlé‘r"}“\'fﬁst o puorets
adm ni st er égln@rcompete avithhe adal B3sBinBlitiGihtoothe pfodtirbMbiagodndag blitdhite@ bind
agent._In an9t helrécrtfntstiﬁ ct, the fXa protein 20deriyvative i

Ve IS o
adni ni 5t er W/ASE Y BHieHFS 1F AP @RS RN HECTh 1SS TtBRins- aT Redpriygtéye
I'n yet useful as antidotes are modified factor Xa proteins to reduce or remove intrinsic

procoagulant and anticoagulant activities, while retaining the ability to bind to the
inhibitors. In some embodiments, the modified derivatives are isolated polypeptides

comprising the amino acid sequence of SEQ ID NO. 12, 13 or 15 or polypeptides having
30  atleast 80% homology to SEQ ID NO. 12, 13 or 15.



anot her aspect, the fXa protein derivative is adm nistered at the
same time as, i.e. coadnministered with, the blood coagul ating. agent.
[ 0024] I n anaot her aspect the nodified factor Xa protein is

co- adm ni sYERYGRFA an agent capabl e of extending the PELURR0%{0fp60
life (or circulating half 25life) of the factor Xa derivative. In yet

anot her aspect, t he [@BIS dof,&nb §sp%&”ih€%?c¥o@%¥\hﬁﬁm@ ana{t%\/ R A
its plasma hal f-1i [0025] Al'so provi ded are
phar maceut thc@hbdpimp@sdlon atisfitirmatytic @cm\aiyn Itl heotha@'spnct Na: exd agagilutengand

a bl ood coagu] ati ng..agent .or anot her uch_as .heparin .
Snti dos eo St Bbr O E e BRISARNDATt Sio fY SheRD ARt fRacutaring
pol ypept i deseompy irbihigritriely3i dﬁﬂhﬂl@b@l@hﬁl sequence of SEQ ID NO. 12,
13 or 15 or a polypeptide having at |east 80% WO

2010/ 05 765PCT1U3200 4060 0 13 or 15.
The phat naceut i cal H{O)@s?lﬂsc?ﬁn@ aﬁﬁﬁig(?;?t hec@ﬁ‘gi ?C’a‘"@é’\‘oﬂ““ igent inay be
phar Mceut cialdii aRni-ak) BnGaitd lacob Ak A0 0BBOBRAREL Ikl © he

i nvention provides a Kit conprising a DCa derivativé and

coagul at i nepagulanen Getonrigeeranbipgmt pmu!@nom Frcton @tlth@crmlaggmﬁ theta@f sIt is

5i nventi on B% Moo

ant i coagul %L%@Quésog?e}r@a tgd#hg(g [ n‘?fJ' Eiaﬂ g‘? ?aé:ntl /S gﬁ%tg%ﬁé%éh%?lgfl P ng
agent (or taeistng Xeplokena deaitved fatiok @@Hﬂdﬁa@lﬁﬂhlﬁg(aagﬁm ym;mnm,sma

substapti al eutrallzatlo he DCa r's atlcoa ul ant
setivi 1 eonigetiods easb R Eibricom A LG BEor PSR afeyan factor
conposi ti Opgy Qé gé]&ttéménmym&q;wnhh@ﬁo SRBRIAS R RS VARV G0 TKHgat e of
t he isol ated h}f pepti de conprising a carrier covalently or

#

non- coval eXfXEy ¥ E’YHIaaVb‘bq yndegembinatipussthergelscri bed. The carrier
can be a liposone, a mcelle, a pharnmaceutically acceptable polyner,
or a pharnaceuti cal Ipggopaceptad Stk ik®od latine acent ¢
Addi ti onal enbodi nen [P Pﬁf t he %Iﬁ)eentl on Oné:?a%l at#n&?ﬁgl malyhrougfz{rﬁ&h%ant he
remai nder fattot Nélaspeci fi cati on. BRI EF DESCRI PTI ON OF THE DRAW NGS
[0029] Figure 1 shows schematically the domain structure of human

Lo e o0l Lo TBRH R R (P SlhEE R o2

sequence offorhspeaific fadti-dbbedeise hyerth& 1Qﬂ1rtﬂ’lbl0doﬂtﬂmg1i&ecsﬁquhﬂ abomﬁodtumano a
SEQ I D NO. 2) as, shown | TbIe2anwn| or_art

Exanol o HEEn) AT BF SR et SOl shodsBial Fheirdl. 4 Bastatiey

al , Bioc hemem 1388 bin2fibrid 998 2d88prafith, eARdpREIpltale AFd FsHIRRBA Plasma,

"“NM_000504"
<http:// wmagelmiornfaﬁionmcg@iwt@ AE e ageact aidaaphrmdio s egplgx8914273

1>. Thﬁ) anﬁﬁgerﬂﬁ# F@MH‘W IQQI%E r%:g %t‘?sﬁq'}é]%%? rfaﬁoqu‘%ﬁcggofo rﬂ/[(lf?g:examples of

sequence precuf contar ns
pr epr o- | eaaiarlalﬂehlmed ceagduiation facans as ataitabledif ticf cilGEGh Bolded Mmegmhl afned

by sequenc din L s 41
O 5ot “Cesas ek Chpeetitnis® gty FrtonWonf FRi adans oo st

SEQ I D Nowﬁﬁ:hm&ébf'lﬁccﬁ SR ed G'é{éﬂeﬁkﬂnfﬁ@s%ﬁtﬁ&‘é@r“ on, and the fX heavy
chain (am no acids 183 to 488 of SEQ I D NO. 1) containing the

activation peptide (APi (amno acids 183 to 234 of SEQ ID NO 1) 30
and the catal ytic ddRBIH (hitiake capterslaedghatsheiggod,soagasingnades mm) be

WO 201484 05&7&@%&@%@%&Q@%0 of thrombin- actlkgtgﬁlglfbﬁh&?&@u‘%ﬂfltgl‘:-@" AIE?)

NO. 3) shows the am no acid sequence of mature human factor
am no aci dpmtgrb€riambitar{PERD; Isrofeﬂg&rréum@l Ei%fd)adlpbn Zﬁmtlgheminxtrsrmammﬂ

starting from¢the N-termnal of, DC i hal Factor X circul ates
in plasna %{gmgcatp{f%c 8ﬂ§ ar?‘ﬂﬂlfré%rl?lc@[qbﬂ%% [§ d| sul fide bond. The
i ght chain (LC) has 139 am no

[0020] It is further contemplated that the other antidote administered in

conjunction with the fXa derivative could be an antidote for heparin or heparin-like drugs.

30 Inoneembodiment, the other antidote could be for example, but not limited to, protamine



5acid (am no acids 41 through 179 of SEQ ID NO 1) residues and
contains the 7- carboxyglutamc acid (@ a)-rich domain (am no acids
1-45 of S I ). 3), including a short aromatic stack {:}AS an no
aci ds 40- AE@%%“%@@D NO. 3), followed by two epidernal P T’&%}‘#’?Gé?ﬁoor
(EGF) -like domains (EGFl: amino acids 46-84, EGF2: amino acids 85-128
of SEQ I'D BQiov3) sticTRidiedYivadaisith(akPMXEs 03 0fv&Eh 1%, 86380 188 ghd
contains 10 a 52 aimno acids activation peptide (AP: am no acids
143-194 of PEEOUIEN.NO. 3) foll owed by the catal ytic domain (am no
acids 195-448 of SEQID NO 3). The catalytic triad equivalents to
E157-D102-S195 in ¢ r ysi riceg.ara | ocat |

Asp282, and 5er 379 ﬁ’?"?’ﬁl s@?&gﬁ%gﬁl& fggé‘ﬁ{hlﬁgégf&?r'fggel %tﬁﬂn‘i—%r%gg'g@?%fguf’
236, 282 anchsBiifg of foSERatibuA\ra@yinud Hi@bIhiedRdgpidud, sfvauyarin, fragmin,

schematjca he domain structure aof mature hunan factor X.shown in
i gure o NE-hN A0 At lan e e B RS e B o G oA AR
DC sequencex-JiwsacyRegeae, sM 650, hfikatayiRié4Bsl, Bethixaimt POB4RHN, enove
the d a- dommin containi n&é}‘r_a ment (am no acid 1-44 of SEQ ID NO. 3)
and f X act PrEdsaean. i/ ldab e XA el 7a65KPA 38 Bringd sprbinatiasdheipefhl i ght ed.
Chynotrypi c digestion of fXa results in a 20 d a-domai nl ess fXa
lacking the 1-44 am 0g2AC dpd BpLAULHhe HREQ RN fhhe use of the fpctor X
[0032] Figure 4 shows the effect of varying concentrations of rtVlila
in the predanevtvefand itheshieod egdatingmaehier afiter ewtadptds amluding anvidotes of a
fXa inhibifor .bettixaban. (described below) in.a thrombin generation
(expr el edr e paPRRTIE SFES Bl SR R cighefirg ey Je AEL SRR e
i n Exanpl eh@k)recelee of atedeciving b¥eatantcoaguliiidiotheiapy Glth bffddtdrax2mBibetor.

ti ssue factor s unabl e to conpl et elél%1 neutralize the anti coaclj(gul ant
activity ofhGmeads Hiaplsp pest TperAticaB atio e Pecteghitiest ripRIstFEd Bfagien
NM of 1V | &, inhibitor and are théi033ked 6f91'éfn%st_§si_§,Qﬁé’l@astrgﬁfireﬁﬁbp%%f?ﬁéc ga wth
its @a-domain intact reverses DCa inhibition by betrixaban in a
purified s¢ymegenaycntganilngnaesspesietht xepdifind Betprotgiabang distipewisheddising) |
whi | e hy - f X l.one, | i gible.proco ln.a,tiviot 30(.open
Cr1 angre) BsRle SRR pR DS el d e Sa e B AR AR G b e S
nor mal i zedaddowitiatat rerfe¥awith phixtolafisaixe fafctiamih hontuistakis Owhilefi@itapable of
square) . TF.i % is more thoroughly. 2.01g.10_56765PCT/ US2009/ 064060 9
descri bed PRIBRAAPDFEPsEniRNYY Pz RSNy dro-t Xa i s i nactive
toward fXa substrate yet retains the fXa inhibitor binding ability.
[0034] Figure 6 shov@ozd)atintone agpebly the @xh Xebtath Hbrit ke aladtidsE@RARLBY fon
Figure 5 is a potent inhibitor in plasma thrombin generation )

( expr essedthggdmiigratioe obthe finod se ingpens. frRmgfher aspsefythe 4%a gwsdn i bed
in Exaspl eq2)miidd i TRl TA foly)oTHy '
about 115 Gl e G e ARy AR W BT e AR 30 8L
t he A a- dommither kspenipthed N paditie dedvative & sslsnigistedéd at theisline dmeasytiiedot e.

[ 0035] Figure 7.shows.th arison. of the clotting activity of
active fXaC‘?aﬁmémg%r-eéﬁ‘P&’ %p%fogﬁfcg?#iﬁmg&g e chynotrypsin di gestion,
and after 15 minutes and 30 10m nutes of chynotrypsin digestion. As
shown in this figurepo24]otihiangthén a3pect,ahaumngdified fRR40&) pro@t is co-
significant|y delayed after the fXa had, been digested by chynotrypsin
or 16 m nARaiSral H £ BT eDIaS, USEIRR: PBFTGRRL Biebr FHREs Mohen
the fXgs wagfedlbols tRbr A ded@atVeN Uh §&-andfibSash&I Uhd afiRB el SOhjHSRMY With
establish conditions for chynotrypsin digestion of anhydr(%-?fa
because it magty exigodity plagma half-lictan be noni tored during di gestion.
This is 15 nore thoroughly described in Exanple 3. [ 0036]

Fi gure 8 shows the hjpsding i 0j f - ES(W Q- :
factor Xa inhibitor qgg%]i X%lggh}ogls&%g%&hgﬁﬁ%tﬁca antg{sgm&&f%e)ong‘é% %16
show t hat fiew: Bagedrdtivdinod adloop ceqataidg byent by mmilicy phtidoted sgsi hegnriof
anhydr o-f Xz?ntlldgteg.e n s%%etc%%ogn?gl?s?%{e%eﬁemv%Iisnzlmni ol];treg %gﬁzgépu I«’e%grlngjl‘fsﬁgg the

30 amino acid sequence of SEQ ID NO. 12, 13 or 15 or a polypeptide having at least 80%



25t Xa activity. [ 0038] Figure 10 shows reversal of the
anticoagul ant activity of 250 nM of betrixaban by varying
concentrations of the antidote (des-d a anhydro-fXa) in_clotti

pr ol ongatl\yﬁzgéoé‘%i’%ﬁ usi ng aPTT reagent, in a 96-well pl aPET@(g?W?“?@s

descri bed |n Exarrpl e 3). The data show that clotti ng tinme was

conpar abl ey, (%W'NG qb, pi &t efthe mmaccuticai composition o%tlonaiiy
2010/ 056765PCT/ 82009 064060 10 poor plasma when about 608 nM of the
ant i dot e weanpsesa parmecautiadllyzzscdB@lagadr. t he t' Xa i nhi bitor

bet ri xaban. [0039] Figure 11 shows the effect on the

anti coagul ant acti vi f & (s 25 - nM
of the antidote (des[b@bg an%%g%% Qfs(lgﬁéééﬁgﬁvﬂdn%%g%%npﬁ§§§a

?s Is gys ] usi ﬂ@q\a]fi’?’él' arrdealgemt:lt caag?lau@agmﬂ dr apbtheleanfndtt)ﬂ&at[rla axmxtmg ameﬁjt}mﬁ

ol d changes after i zation .gssay prot.ocol . is des ed in
Excanpl & 3. HAI0ErL A PR Fa i IOr S 4Y AP G R ER0e &

signifi caninhﬁbnafeaﬁtfd@{evzﬂ@éh édaema@ﬁd db'eﬁt\/(opfact%r KawWe APl tREeM Y c\ﬁ@du@zﬁﬁw
heparin enoxaparin. [0040] gure 2 shows the effect of the

anti dote, ¥eHDEPEISE ans@:sfaxaal negHizatien efcthe (X phibitor hudieprgulqns agtivity
and its Inﬁlnl%&edon by 50 nM of argatroban, a specific thronmbin

i nhi bitor, a chronogenic assay. The antidote of fXa inhibitor does
not detectabl y affect either thronbin activity or its inhibition by

t he specific inhibitl02Hr gauthobpmvided barioénthatthe omspesitidne o688thafl4 may
This i t hor oughl cribe 041) . Figure 13
shows The. EFPELOTGHE et ebgtr BhpEsamR R hsp att it ine it an
by varyi ngcsaraepbs adn-avaleafly lilleedan b ipBpeptidd gsst @ «aribeth ytiedcata.cah Be &N
aP 1 assay_using a standard coagul ation tjmer, The assay protocol is

descri bed HpPsesogripmicele. apbarenceaticaly aeceptable Poly@es T A phREnasputiclly

i nhi bi tor %ﬁ&@g%lﬁg}y reverses the inhibition of DCa by 400 nM of
bet ri xaban. e EC50 of the antidote was estimated to be 20 about 656
nMw th 400 nM betri xaban. .[0042} Figure 14 shows the nmap
of the DNA construct[0pf}] elqgstiben embestimenie of ke inveniprempy bafpund SEQ | D

NO. 12):in mq;ll lls. 1 Dgfé i neari zed and transfected into
CHO dh%sr( h‘cé ?‘g.tﬁ%éarr{gksn%%mgerﬁ(e{hs Cw@&d‘l usi ng tetrahydrofol ate (HT)
defi ci ent msdi a plus nmethotrexate (MIX). Stable clones were screened
for high protein 25 expBBIEFRESYRITION CTHEHERRAWINGS nut ant was

produced in serumfree nmedi umand purified by conbination of ion
exchange and af fi ni t[¢024 Urfigwe 1Thewnsabmntiqadyithe domeaimstpicivas oflasea on

B A1 i el hT Ao T Rehe dobn TR as epgipiad DBlsgept Plac e BB

equi val ent 23,0086 10RILSHQ UD NO. 19812 a&ﬁ&@dl&d}sjﬁbn&)ofﬁﬁm@famwmhlbm DC
di scussed throughout t he 30appljcation_and nore particularly,

| e
7. Priffer smtfé@a ? EFREREA GEPR 8 (P yR Y- <o 01 Hovarie dablig kopign in v pior

r-Antidote,gri ﬁgfeaﬂ% tﬁﬁﬁatkd ghie akf szcﬂt%lné‘e r%:l‘?ort\é@m Leytus et al,
2010/ 056765PCT/ USZ 97 064060 I i ure 15A shows a

West er n bl Biockdm. pLB&6E 238(5098 ﬁuh@ﬂ adotcen by fduae Meﬁelhﬁtmge“l*&kﬂdo%ﬁsﬂﬂnhtt y
purificati on r tl 0 g bond ects the
Plaht and RRRAER ARG B R e PR R o aaR R iRl g, Tt

expect ed nnhm@ublarnuwmbgiﬂg 1nSthm:>b@.ren&dls bhwet oﬁffXBb@&ﬁ&: c[eumMﬂd( ﬁlksamos
Deletion of 6-39 aa in the da-domain of 5fXa nutant results in

| over bl eXHQID NE- Jheensunta Brepiongader sauparst@minegaids & a O’E%Fn‘@z@éﬁ)t 0
nor mal  FXayy foliowed by sequéfdlédires f)&fd'frﬁr td 2R BNbnl ofai® Mﬁaﬁ:rﬁ%lf &% el

Western blot of purified r-Antidote by ion exchangé and affinit
puri fi cat i ofSEQID M@ d)she BKRetriplet [aminoacidhisdrtat 83 pEBEQ [D NO. 1) which is

removed during fX secretion, and the fX heavy chain (amino acids 183 to 488 of SEQ ID
NO. 1) containing the activation peptide (AP) (amino acids 183 to 234 of SEQ ID NO. 1)
30  and the catalytic domain (amino acids 235 to 488 of SEQ ID NO. 1).



10[ 0045] Figure 16 shows betrixaban plasma |evel in mce (n=7-10 per
group) after oral adm nistration of betrixaban alone (15 ng/kg), or
betri Xabanﬁé}wﬁl'kﬁi)ﬁ foll owed by intravenous injection §300 ?Sb I\/g

of plasma YO INER Rt i dote (pd-Anti dote) prepared accor FhySgqgo/064060
Exanple 1. pd-Antidote was adm nistered 5 mnutes prior to the 1.5
hr. time point, and mweﬁéﬂ@@ (§E@tﬁ$@(%-sﬁo%)he%ﬁﬁo zId?t_I(?eg[u@rIceI'ﬁf&
2.0, and 4.0 hrs 15follow ng oral adm nistration of betrixaban. Wol e
bl ood | NR, moete hyaduiactany. diktiavhatceacy] manzering vrethss figpreisdasddyonedhture £X

Betri xab I |, (e EM,. | I d. f '
of time tor ke et sy Pug PP R PERER AR Rt biea

by anti dot gtiaretis meectRp@ReCby £ Highifidd BendKeHRDic O¢Hat] @KJ) BAs D9 amino
antidote treated group at 1.5 hr tine BOI nt (5 mn after antidote

i nj ectidn) a%éa%iumﬁlf $etarqugh14BPESEQ IDNYS; hgpsidyen prkednsmnsohe the

L oot . o ns . 4 !
TR moacur Sagnp@hde 22 fol S bAR R I AR o] IR D, BRI
[ 0046] Fi gshroesardimifticanatkXAB) &ndus aditked (-4S off 3EQ 0D NO. 3 UbBowestieyr twrent

with purified r-Antidotre =4- per gro Betri xab I in,
mouse. i asHCTEGEPR L ARt ISP T EristtsdHOF TR gire 10 HeyE G- amino
conpar ed ahdi@y 8P1 2 ofaHD I ST, 3.1 e IRfav ARt (HEARABOGhANR AHS ahBbd@ins
or betrixaban (15 np/kg) followed by intravenous injection (30014) of
r-ant i §ot e2 ShBEHOASIA @stivagen ewet(ﬁéawao grige pA3ndbrdeot ST HANEY 3) As
sunmari zedg] j - 0 eetl r i glot .
resulted i %dﬂ@\s%@/?k glre:%éatl IlﬁIgn%o HIeg\énI\IIIHV%?c\IISIh% 2;19% IogggQIIH@&j é1}5 til%I'3 fii“ﬁiJ“C
ef f ecti ve madteneivalzes toHS D 10Xs 1PH hi dhytrotigpdiy nheeragtardiot ged atdia2 36,

single or | J,pl & d nj.ecti.gns or ot her reginmes., These r I

demonat r at B PR S SRER Ta PR Ge ERRLINER VERED BHohae ZBoE IOt
of acting geQupiNer®al antidotes to WO 2010/ 056765PCT/ US2009/ 064060
12 reverse the anticoagulant effect of t'Xa inhibitors in patients

wi th bl eeding or other di.cal _emergencies. This is nore thoroughly
descri b2d in Exanpl &%g:”ﬂe Figure 3 shows E@G@?Tcaﬁﬁﬁiﬁ@%“ SrRsiRee PL Aot e
reversal ofy,hierab@PkhbQh Y ﬁfgﬁfe% e BNRXAR@RAAbdrThedn Bs MEL is based on
turbidity change clotting assay. The results are eSsenti afly simlar
5t 0 pd- Ant indorefX Riggence. 11y cleadize aitdsrigr dontetyan digesticattd vosoviedheeGla-

unetanti sf YR8 GPRERsRedf i el L oT SPOYEIY LY RS avtrappto

enoxapar i nremblve tlesedyatiph@e pidd are 5ighligise t@dmotrybcaligdseonldf fXa results in a

[0048] . Figure. 19 shows r-Antidote reversal of the inhibitory effect
of | ovx?&rol @hﬂwm\%‘f%@ﬁa I?F@B%III%II‘IEI@WBO ’Eeé’gf“’e“dgrg@ IRIﬁ'Qn%pI asma
clotting assay. Both | OFigures 18 and 19 are discussed in Exanple

11. - [0049D35i is@e2QheNOWE ckb@ of vAtigdOh&nt e sHakrVafa thhe
anti coagul ation effect of rrvaroxaban. This is nore thorough

di scussed thf PESe&iASIE tigspe factor on the anticoggydrmppetivity of @ 287 indiy gb@%éaban
| t pof ide . . d 1305} . i d
al 1 gnmen @esérﬁs@d BQBWH&I& 8 SRR E RO é&g@%@é@% %ﬁ%gjﬂhé e

\at
sequence of r-Antidote. 15[ 0051F Fi gures 22A an ows
resul ts of (RFhousy (exgreciibednt Ewarmple 2 ))s i Thgldetalskow iha¢ e tormhingtion of 1f VIIa

injection) or.two.injectio 2 injections). of the r-antidote (.n=

o o i) afs i nbEh S Bk b SaplelT iRl e habalm G PR
(Fi gure 22#hibier, @eexamal Bboatdndtioisalp tadol AMSE@laon of betri xaban
(15 ng/ kg) followed by intravenous injection of vehicle or r-Antidote

(see Exanple 8 for i.1's). As shown in Figure 22A, 20single IV
i njection of r-Anti &ﬁb&]i rI%i?‘é‘ééégo‘ﬁ%EhPI anhpdin-fXapeh II%ISBI(IQM WAhor e
than 8 fol féva@maﬁﬁlhimompbeﬁriﬁa&sanaagm-iﬁ&pwe&!c_o%)a,;n-ihggdtﬁa?fxygn&A he

ability of the antidote to effectively bind betrixaban™in vivo.
second i nj kxttikaban édpen kaclahwihilo nehydpe-fXealongitaserslegiblo gracoxathan adtewiyl

by | €Sy ¢ hf’%)rf)er% trIcagIgIg) ENRALE vg'itﬁ gctIvIé%Xg.I pﬁIl ghlIoprIOtegngicI: z?cIIi’vitIy I*IV%IS G d1Bed to

active fXa in the absence of any inhibitor (open square). This is more thoroughly



13 generation. The results were expressed as relative thronbin
generation activity (%activity) after normalization of RFU in plasma
w t hout an% added inhibitor, rVila or r-Antidote. The data show t hat
r- Ant i dot eVPRAEIERMENt Iy reversed the anticoagul ant ef f BET/US009BEG,
bet ri xaban. Conbi nati on of 100 nMrViI’a with r-Antidote further
increased g . s i bt
concent r at T35 ot FaeBEBe, e oy ot dnlar PRkl KRR X jobstrac
t hr ombi n gesiectaing de fXatinhibitoy bindirttghwbilapsence of r-Antidote. rVila al so
slightly increased thronbin generation activity in control plasma in

t he absence of betri n 0] Fi 4A a 24B. he. .
conbi nation effect olp a?‘@l IFéé“ agg%ﬁﬁvrvgl %ﬁ{ﬁggﬁgétoéﬂg%wﬁfrg%?ﬁa éodn%%m
"r-antidot fElUuQrS s apotedomaibitbninthdntal t@bﬁ@én gmetakien edxpfe@Qagu kedative
activity of 1 MMrivar n, a i nhi a

pr ot hr otrbi HUTPIFENGERTES f%ﬁﬁﬁﬁ&w&%w beg \wénpiﬂgﬁ) ilhﬁwg‘*&%atplqtﬂyt he
absence Of m!‘nibYt@('i %&Qﬁfﬂ gen@ i MMt rabeﬁﬂtl | _‘ﬁﬁl\fﬁ Tle! cﬁﬂtsﬁﬁﬁwrﬂ%ﬁ YRBRIrd-Bea B_lfhout
while 2.2 nMrVila had “a nore profound effect. In he preésence of

ri var oxabamodiigatian afnheblardommin Yawesuiasle fonyse ps @@éﬂ:mhlbdor amigipte.
correction 15(21.5 0.2 sec), and 2.2 nMrVila produced a 46%
correction. Single ag5% UG TERLw! i ARBLARK e B ol ARl AnE) ol

not produce conpl ete reversal of anticoagtlation K Corbi nati on o
380 nM r - afd idat%-aeltipidteZomhAt rb&vﬂoleecmmdypmdd@en@npdrétzétecbi m@oftésand 30
(resul ng PT = 12 sec i X n i nduc ant i.coagul ati o

H gur elbaBmniiet Eharo et oRed a1 S Rt e (Rt
r- Anti dot e0H469) ﬁMsz@ﬂ%ﬁﬂ?d&l@ye&%‘?@bﬁ@xé FRE hhdBoen Abebe@ B Bh A HHDBInGbr 15
760 nMr-antidote and 0.55 nMTrVlIla produced a close to_conplete
correct i onm{nuEs e pA glatingvaspbserred for up 14,20 winaknsrviien disd¥e was digested for
ant i coagul [ r t

hurran pl as%‘% eﬁs\/?@%‘ﬂegﬁ%ﬁ% a?soiﬁ%cf ot eb%g} Csoglgi?@ gﬁg )&% d1<%fst10n
"anti dot e"of amhydtre Kiadpaeaaipe Bihat treacsinity uaeanl lannoramted\dtmmgdfoeslt&m Ais is
betri x Xa i h|b|t a by activated partial 25
thronb@%l a@ﬂet IIOHEh Y ApfH ?qlﬁl% g?%l asma. In the absence of

betri xaban, fDC slightly reduced aPTT in human plasna. The baseline
aPT'T (25.5 0.1 sedposéls Fpatanyeds thy bammmfﬁm@mesﬂlim’al@d(&ﬂ?{z&oa
0.4 sec) u on of 400 nM betfi sen e of

e
bet ri xabant? C@agw% tesberixaban AceETbed 1 wplifr‘oﬁﬂ“c t des-Gla
correcti Onanh\ya%tﬁ@as pRBARA b kﬁ%&xﬂlﬂﬁl’: MR 8Hidnl X ahifyB0-AM t&@ﬂv@fh@@ﬁz—ed a
15% correction. Thus, flX né is not an effective reversal agent
for betri xéwasn amtammdLHgatehb@ﬁSquet i), malilote tond betirabianivith similar4 MV

and fl3 (2 [ r Iﬁ[&p Lt RO reversal
of the%ant %?oa%ﬁ% °& (E—:fjg(?l ?g"tabasne i%gl@t:l?o I'ng pgrﬁadr:g;éer ).

condi tions. WD 2010/ 056765PCT/ US2009/ 064060 14 [0055] Figure 26
shows the conbi nati dA0ZF]f digured sb@vwietbrsaled dregintieenzuknt actigityof varying

(r-Antidote tlco acti.vit o_ et.ri x

esul t s veregih gt BPEAR bR RkufGet sbtelmg STl ol e P
clotting tcmm BB MdhidisHih caiyateddedy bPBk&hplon, Al theQontenfatidllsrt e
(Control, No FX). The data show t hat 125 nM 5betri xaban doubl ed t he
clotting t6$Péﬂ\(fod%1\‘/?ﬂ@ﬁmﬁq1%“é’é@wa?\@lmpw%ﬁvbwﬁalﬂy qorapletR/rgstoration of
Anti doe£ %:ﬁ()fl\tjr.al ly reversed the anticoagul ant effect of

beni xa 17 | X i ndependent|y reduced the clotting time by -20%
in pl asma with or without 125 nMinhibitor. Conbination of 170 nM DC
with 125 nM r- Anti dd083§lurkipee laahcrve&:mwsalmthemmmag@lﬂgﬁ aéflflacmf?éDHMS
nM bet ri xab TAl S Tl C]\l E ni t|
100561 ' The AP EED oY Fing CBebaiions Bt SR i e Can o T hbag

ot herw se pmibngaidchssyonyies P DN adagt GhadGwes phite fdresu@s dubnwdeln

i munol ogy,. nol ecul ar bi ol ogy nlcroblology, cel | bi ol ogy and
Example 3). The data shoWw that clotting time was comparable to that Of control platelet



Manual , ri edition; the series Ausubel et al. eds. (2007) Current
Protocols in Mol ecular Biology;, the series Methods in Enzyrml ogy
(Academ c ess, Inc., N Y.); MacPherson et al. (1991) PCR 1

Practi cal )ﬂ@p%"é"eﬂ %I RL Press at Oxf OE) University Pr esg?T’UWSW?@on
et al. (1995) PCR 2: A Practical Approach; Harlow and Lane eds.

(1999) 20 Aiiriphath &hen AvkiaBos ﬁﬁ@(ﬁ“}thévﬂf&'déée1wfru€§tht'3%ut(zagg§%0E:M‘ot%@t}&f
Ani mal Cel A Manual of Basic Techni que, edition;

(1984) oi‘gmﬂm@r batikabenSynt hesis; U. S. Patent No 4, 683, 195, Harres
and Higgins eds. (1984) Nucleic Aci d Hybri di zati on; Anderson (1999)
Nucl ei ¢ Acid Hybri di ong: ., |

Transcription and Tr[gﬁiq]aﬁloﬁﬁmﬁl%g f Sa%gﬂé Eér@acum}f ?tt?L
Press ( 198&)o)<apd§‘mr(ball 25 —:LED&&)U/A&B 51}’56@h}/b@th@ntxdetet(cbesl\@laaohrycao fXa) in

Cl onin MI Ca 0os_eds. gﬁ Gene Transfer Vgct ors for
Vel i €IS PRI IR EEBE T ISSETR GO g Ml RRE TS o ersBes)
Gene Transfoid claRsesarer f&8iatation. I’y‘ﬁmtych@to@si 3 aescmy@rn 1WA KBife data
eds. (1987) |mmunocheni cal Methods in Mol ecul ar Bi ol ogy

(Acadeni c riroetst@at adgiign 9y 361@qu£ rﬁhfezrn@d@tp smnflce@rév HepgaiBied\gg etigity of a low
Handbook o ol “v@f@%h y; 30 Manipul ating the Muse
Enbryo: oratory ua , editi on (Cold Spring Harbor
Laboratory Pr ess (2002)). V\D 2010/ 056765PCT/ US2009/ 064060 15 [ 0057]
Al'l nunerical desi gr[§04(ﬂn§i015692 ,SthH the eﬁﬁmp’atharaatiddté,rdes -Gla anhydro-fXa,

concentfatio n

approxMrat ?%ﬁ% \?W'té'h 518]{9 Smﬁh)gang“)“ bltjon qu(é)i}ﬂ?ﬁs@f‘é’ﬁ@ﬁ?nsaé?ecw
It isto bmmlﬂeﬁﬁﬁlﬁ&d,, inalchROugnid @tsal Why sntisRl dfEXh inhitiloaies dobat
al | nuneri signatjons are preceded hy the term"about", It also

5is to be t eigher HyOghinAsHviEy %vénlaktapnéyfhewpgq@t whibiehat t he
reagents dﬁ%ﬁdlﬁﬁgt &%E&itﬂn@ﬁseuﬁ%rs% ¥MVEXEBIP] s%’ic}fe %%Jalﬂgl ?ﬂﬂie& ent S
of such are“known in the art 58] As"u

speci fi cat Exampleidd.cl ai s, the si ngul ar form a "an" and the
include plural references unless the context cl ear| y dictates
otherwise. For exa the, term., o

carri er§ i ncl udes ”F{Bﬁ41[]apﬁft§/r§é?‘sllo%tﬁﬁ§?%@%g§ ?Hc?a{’r%t‘w“a@l%ﬁ 1% gl?)lgMOO
carriers, nMdetrtiaban by wtrying sotchewraiohs of the ant}dote des- GOtOﬁB](dlé&XH,Sﬁdn

her ei n, npri si i s .intended nean tha t
conposi ti oﬁbiﬁﬁayn‘ést'}mﬁﬁaqd%gt GeuIptan tHag; ¢ aa%taémﬁ@ 155@?“’(&’8“ Hot

excl ude ot Befnsple 3 CPRSHSH ttrtgveaﬁaem dntidbt¢ @ FXa WARIHoH S Btah Qa1AEV &S the
conposi tions and methods, shal | mean excluding other elements of any

essent i al Wi of4%e By ¢80 nMeofdsibmbrt i 158 Blor of the aptitoensesstimated to be
Thus, ) CO{%‘&?G%H\H@WOW%QU&%%”“ ally of the elenents as defined
herel n wou not exclude trace contaninants fromthe isolation and
purification method and pharmaceutically acceptable carriers, such as
phosphat e buf fered d8042ie FigneééﬁltﬂaﬁtbestapaﬁdletmICbmucﬂf@o«n@ir@tsiiongf
of ' shal l tr th

i ngredl ent{s@g%?j?nﬁ S Ean #}Ebagz) 1Peps &fr%”gsﬁ‘r?]mﬁcl?fsg r‘ivﬁsgl"teﬁlézed and

conposi ti omﬁzs&fctetihmw CZIID amem tedls. CEOEErEIBEted defgd rethyofeReH)
t hese tran%l;tron tg are within the scope _of thrs i nvention,
[0060] A "SHisjatmedigp lﬁr%%@?i’(%t%mﬁ)eét loneg weressraenest fog high prtgin

i ncl uding &phlsdh by ﬁ@lﬁsmuwﬁ@fmtmlrﬁu@mmg;to&u@edirn%gﬂl%fl@el%dmm and
treatnment include, for exa , urine as rats, mce, canine,

such as dogwifieddy spindinatieue oastham and afftyi opbmtioe Khe spobtringrin rﬂm s,
and pets. ro are
used inter¢ ﬁ%‘ﬁasela i $on hgylg%"]l?% Fe“% &gg(tc{i%}hu&antqgi §€Qi¥ I?fegtl algl

conmpound oOéxatipte, ai alﬁmhe nitdidRiat thaAtthe site ISd$9 (SHQ IDN&:1)ds aqat D tdthe
pepti dom net may .be | i nked peptide bonds. In

. T i
anot her en‘E‘B{‘}ﬁaﬁ‘ei’hsg‘%? Zgbb‘gﬁbtﬁ@ﬁ)ﬁﬁw%e hym W‘B%Grﬁ]é?mﬂ%]?fﬂ%thee g.

30  application and more particularly, Example 7. Primers used to construct the

polynucleotide encoding the r-Antidote triple mutant are listed in Table 21.



sequence. As used herein the term"am no acid" refers to either
natural and/or unnatural or synthetic am no acids, including glycine
and both the D and L optical isoners, am no acid anal ogs_an

L d
pept i dom nBORYOEEHg e | etter and three |etter abbrevi BETHHLIYPSMe
naturally occurring am no acids are | t5ted bel ow. A pepti de of three

or nore amno acids pp$31C BRI AGRMWEHvARERA] $199<Fr§3%hhgc‘?ﬁwnti&&§bﬁion
I's [ong, t |

peptide chain is short. | f tThe peptide chain e peptide is
comonl y caichaegeangoffimepuiifenton. Gperwdwition of thealitudidedohed wheh cAmat
Acid Y Tyr ine G. 34 e F Ph hen | ani n

L-tyro - L-glyci L- | Met
L met hi oni 08 TAYAETR HER e Saint o e B0 bipind ot BBt B Bt AR ek
weight similar to that of plasma derived fXa. Deletion of 6-39 aa in the Gla-domain of

5  fXa mutant results in a lower molecular weight band of the r-Antidote light chain

compared to normal FXa.

[0044] Figure L5B and 15C shows a SDS-PAGE and Western blot of
purified r-Antidote by ion exchange and affinity purification followed by size exclusion

chromatography.

10 [0045] Figure 16 shows betrixaban plasma level in mice (n=7-10 per
group) after oral administration of betrixaban alone (15 mg/kg), or betrixaban (15mg/kg)
followed by intravenous injection (300 g, IV) of plasma derived antidote (pd-Antidote)
prepared according to Example 1. pd-Antidote was administered 5 minutes prior to the
1.5 hr. time point, and mouse blood samples (0.5 mL) were taken at 1.5, 2.0, and 4.0 hrs

15 following oral administration of betrixaban. Whole blood INR, betrixaban and antidote
plasma levels were analyzed. Betrixaban level (Mean+SEM) in mouse plasma was
plotted as a function of time for mice after 15 mg/kg (open square) and 15 mg/kg
followed by antidote injection (open 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.

20  Single injection of the antidote resulted in >50% reduction of functional betrixaban based

on INR measurements. This is more thoroughly described in Example 8.

[0046] Figures 17A and 17B 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

25  betrixaban alone (15 mg/kg) or betrixaban (15 mg/kg) followed by intravenous injection
(300 pg) of r-antidote. Mean values for each treated group were indicated. As
summarized in Table 14, single IV 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 a single or multiple injections or other regimes. These results demonstrate

30  that the £Xa variants of this invention have potential of acting as universal antidotes to



Leu L-leucine T Thr L-threonine V Val L-valine P Pro L-proline K Lys
L-lysine HHi s L-histidine Q Gn L-glutamne E Qu L-glutamc acid W

Trp L-tryptohan R Ari,Y L-arginine
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12
reverse the anticoagulant effect of £Xa inhibitors in patients with bleeding or other

medical emergencies. This is more thoroughly described in Example 8.

[0047] Figure 18 shows r-Antidote reversal of the inhibitory effect of
enoxaparin in a 96-well turbidity change clotting assay. The results are essentially similar

5 topd-Antidote (Figure 11) indicating both fXa derivatives have comparable functional
antidote activity. 50 nM r-Antidote substantially corrected (>75%) the inhibitory effect of

1.25 U/mL enoxaparin. The assay protocol is presented in Example 11.

[0048] Figure 19 shows r-Antidote reversal of the inhibitory effect of
low molecular weight heparin (LMWH) as tested in human plasma clotting assay. Both

10 Figures 18 and 19 are discussed in Example 11.

[0049] Figure 20 shows the r-Antidote reversal of the anticoagulation

effect of rivaroxaban. This is more thoroughly discussed in Example 12.

[0050] Figure 21 shows the alignment of the polynucleotide sequence

and translated polypeptide sequence of r-Antidote.

15 [0051] Figures 22A and 22B shows the results of a mouse experiment
with a single IV injection (I 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 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

20 single IV injection of r-Antidote increased betrixaban level in plasma by more than § fold
compared to vehicle control (control_1), indicating the ability of the antidote to
effectively bind betrixaban in vivo. A second injection of the antidote further increased
betrixaban level by less than 2 fold compared to the single injection, indicating limiting
amount of betrixaban in mouse blood and reversal of its anticoagulant effect by the

25  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.

[0052] Figure 23 shows the combination effect of rV1la with r-Antidote

on the anticoagulant activity of 250 nM betrixaban, a fXa inhibitor, in thrombin



D Asp L-aspartic acid N Asn L-asparagine C Cys L-cysteine [0062]
"Factor Xa" or "fXa" or "fXa protein” refers to a serine protease in
t he bl ood coagul ation pathway, which is produced fromthe inactive

factor X (VRMBEERRtor X is activat e%hby ei t her fact or PFERESHPVIF4P0s

cofactor, factor Villa, in a conplex own as intrinsic Xase, or

factor V| @:rﬂé&a‘hbn' ’T§e CANRAGHQE exdrb3&HR ERARYOhrorhln BefePIRh &tid \%;xas

extrinsic Xase. fornms a nerbrane-bound prot hr 8nbi nase co
with fact oatctway)eﬂfw nermiafieatmotdl W& Ucio mpesmantithont aniyedpecdoinhibonbr'Vids er r-

conpl ex that t r.sj hr onbi

Thromor n 1 Ahft SR pRE R TN P I direPeBle O Bhed b Sab B,
to fibrin, ooV béthkﬁliﬁlhet)érﬂbﬁ&dSn bo100 0@ dVTh SlithfroX iRbiedOrthehistgeastdre
bi ol ogi cal activity of fXa is sonetines referred to _as "procoagul ant

activi ty" HEMeRiR °3“WOEG$@YLG%?6‘§FWWF@‘G%% wiyle 100 nM rVITa alone

[ 0063] Thesycli & !;Q&ea%%ﬂh?&ﬁﬁnf&%%d{%n%m@ ks Mserbe of KahiddR. PRITa
found i n GenBank, ~"NM 000504" at

<http:// vlsng tehilp neraasdsl tymwnitem pereratioh evieifydyic@divt plasmo krekie db89dedst 731
> and is |st%d in Figure I'b and SEQ ID No. 2. The correspondi ng

am no aci d"$&ff8kce and 5dommin structure of DC are described in
Leytus eta], Biochemstry, 1986, 25:5098-5102. The domain structure
of mature fX is al sq00E3crhifpecs 244 Mei kB gowathetorbinagibn affect of rVIa and

Bi ophysi cal ,Jo 2002, 82:1190-4206.. Upon,cat al Ieavage of
G e Wt e S S A B A N
heavy chai ghticBeulaht AGivicy %& efM ﬁvir&@abﬁ@l%%dat?nmtor%eaqﬁka Iﬁgﬂétﬁ! d}%l@

| i ght chaln(lg'QIDNO andahege%chalnlo SEQ ID

first 45 afiipdRdn bminé%l)]é&lé% KigusiZddeshows gt mfthgﬁ@emngﬂ@vm@)calw ’f&ﬁ)e
light chai g Ss Gy }een%oﬂ{}?# G 24I0BT D nHESAURG Vi FADL RLRS I’é‘l]()élgd f}‘éecé) In

post -transl ationa y carboxyglutamc acid re
It al so cotht atessnca oﬁhmmxaaaﬁn,amdnmna:é|ﬂn:1dstem%)31)M}a;ﬁm@m=:da ldfeaicrection

Seroct Fel 0T Peraaed yid o erboed G467 RGBT B8 GHal AP et s

(SEQ I D 1AntN3te 4rvIithfores tidnmt Bﬂ’oﬂh@ac%ﬁl advyltsmfbfd@tﬁmmgﬁoﬁ X
| ocates at the C-termnal heavy chain. The heavy chain of fXa is

hi ghl'y hongsingRieaiionod 38R mdr-andidptaang ? drndhsela pipdheed s aomplaippairection
trypsin, aﬂ?gsuﬂﬁltg'm el sdd) 8F §l-ddofaban induced anticoagulation. Figure 24B shows that in

the presence of rivaroxaban, addition of r-Antidote (760 nM) produced a 28% correction.
20 A combination of 760 nM r-antidote and 0.55 nM rVIIa produced a close to complete

correction (resulting PT = 12 sec) of rivaroxaban induced anticoagulation.

[0054] Figure 25 shows the combination effect of human plasma derived
fIX and r-Antidote (also referred to as “antidote” in the figure) on the anticoagulant
activity of 400 nM betrixaban, a fXa inhibitor, measured by activated partial

25  thromboplastin time (APTT) in human plasma. In the absence of betrixaban, fIX slightly
reduced aPTT in human plasma. The baseline aPTT (25.5 £ 0.1 sec) was prolonged by
approximately 2 fold (51.6 + 0.4 sec) upon addition of 400 nM betrixaban. In the
presence of betrixaban, addition of r-antidote (1.14 uM) produced a 42% correction,
whereas human plasma derived fIX (258 nM) only produced a 15% correction. Thus, fIX

30  aloneis not an effective reversal agent for betrixaban anticoagulation. A combination of
r-Antidote (1.14 pM) and fIX (258 nM} was sufficient to produce complete in-vitro

reversal of the anticoagulant effect to baseline clotting parameter conditions.



[ 0064] The donmin structure of mature factor X nmay be found in
Venkateswarlu D. et al, Biophysical J., 2002, 82, 1190-1206, whlch IS
her eby 20i ncor por at ed by reference in its entirety. The_am no aci
nunbering ™ ztoﬁq%: ¥Pgure is the same as in Figure 3. ThECT"W%%P@%‘
of Argl40-Lys141-Argl42 (the RKR triplet as shown in Figure 1) that
connects the 11 0ht clogss) (ieR06 34l VAE LOALRERI! dRcl o ROYiHPREMbinan
because the formth [‘acks®the tripeptide 1s predom nant In
ci rcul at i omntlslotsde Apitidstrhon uhndntvmdgldhntdgﬂmtyrrsf 185 eMsbeorirnbam BeecesultsThi s
i ncludes am.no, acid SEQ 1 D NO ct o)
| por tant - Sefar e £ aslehihely G Forfioliao o wizioring ping P g N thouk
(y-car boxy@iyﬁcﬂml hétioe] ) Xrog siAhtigote (Control, No FX).[ PRS&da sH?sla/tthMeIZfi-rﬁ(@ or
"vviId-té pe f Xa" refers to the fXa naturallypgresent in plasna

o]

bei ng iSol BgtEERBaR dpyRiedihe gloging g borY /e ddp sy e B éﬁdlﬁ%e&%ﬁe@flﬁhe
bi ol ogi cal Aaﬁéatyh&aém%atg&%ba@eh'tnegarmceaemigﬁmﬂf&t Bh@tﬁiﬁ%ﬁ@ 1RHARPEL NI

formation of blood clot. he termncl udes naturally occurring
pol ypept i d@§€D6§d¢IabfeddthP@)thetCﬂQttlsmgetllsahp 88% ars plagh wéth or edtbodsilBanM y

produced f f i ol ogi ca
etivity of M S ieses sk bE RIS tg) basbhs AR oaEtoh? g me

pr ot hr onbi mhibitAet éffeet SX25 nﬂmyetﬁeatannatl ve fXa or nodi f| ed fXa t hat
ret a| ns procoagul ant activity. [0066] "fXa Derivatives" "nodi fied

P e T b e g i

indirectly, to a factor Xalnhlbli aﬁ ﬁnot assenble into the
prot hr onbi nase conpl ex. Structuraf’y, FAIGERS vat i ves are m)dlfl ed to

ide eith t duced
Betivity. " Procongul AR acREvges et brSin et il Iae et gent

abi ity toomamse ibdioged, coagtiatal Rh@EudsloPtisdue iRt Q&mﬁgi&l?qqoleculm
procoagul ant activity neans that the procoagul ant acti vi ty has been

reduced byPigtogydaisfobipiegit. celbbiplogy andragpmbingpidpN Apwhich oo ithip ﬂmikél of
t han apput V4 a

For exanpl - e ogibhane A EACELEER (o) D6, Ea2 3 Arasy
activity aMam,slur@hltldnythersemstﬁmulaﬁsagASt;dss@Oﬂ?)eGmrfe)(aPmnksun Modsshys.

e T A LR e R A B

I't is contgngbalgeCR hoA Piisival hppestich (IRAS Pregtsat DRYorl € nikReketyiPResg)ie  Or
nmore of the foll owi n del eti on of one or nore of tﬁe amno acid

from the sMERIRERN <5 HpUOPIRGIOR: HPrasHealdhppiRAch: Batoasdiate eas (LI9s
With one ORniiRIdesdAfifa s&%fbﬁy mm Aeihed &ﬁjoéye§1m@8ﬂ/A%mM1ﬁQUA%dn%

of one or nore am no acid side chains or it termnals.
[ 0068] TheOﬁ%Eﬁm T@;bmq\m 58 |ed!e10n;r(é=iie¢ct(t%4t@b qamcteoucﬂe &ynt}@myﬁrs Batent

'S an aot | 08 GrEs PRRE RS ERTN R (REY IR e ATy Fo B Bsthe.

active si t@99®)tl‘hudleﬁcheﬁlsleﬂnﬁlﬁzad&ﬂm&sdn@ H@fﬂnﬁﬁlds I’(Q’%Zt) I'I‘{dlisMi;Qi’on and
SpeCIfICIt Ive sites | e not

f
R RRS T R SR (o M I W N
am no g¢i dpfeidaflinie ¢ W‘}Hcﬁla}tlonﬁﬂdl\/hh@r aﬁagﬂk&éteﬁr {H ERnoT AR

factor Xa conprising the - am no aci ues (Figures 2
and 3). Ex‘dnqﬁbleﬁord‘fflamhin 6@11Sa(é?pldvfiprslgtfbulpmdmbo,lat;orijuMahn@sredt (200 t ed

to, the c of .hu fac ris 195:- 4 m no
aci d resi g&agnse\@ﬁg%%@nﬁgq Rﬁéswri%%infma& C%f% ‘i\g?%i%ndv\ﬁgpl(e‘a?ds é@g?’ one
ami no aci omnm&ichmicmﬂetabdmsleulaam Mmg:a&@ Biélb &3 badAig Peks, Langsdi,
Lys414, or_Arg As stated above, the

deri vati ve%lela?nheh?eet ah¢dhtlP8® Wal Sméb% %@&P@ﬂwt@@wa@eﬁs or have

the emg r epGhBudRARING NMGRP Efry Ao IMErka1, g€k advleﬁg 88 Sﬁﬁ*é%gﬁ#"%

as antidotes in the nethods of this invention are onmi
Laboratory Press (2002)).




WD 2010/ 056765PCT/ US2009/ 064060 19 (SEQ I D NCS. 4 or 5),

d a-deficient tXa (SEQID NO. 7 with nodifications described herein),
fXa wth nodifications at the catalytic site (SEQ ID NOS. 10 or 113’
and fXa wi YR 3HH5F1%Cati ons at the sites known to be i npBFT/ARI00S/ 060
fV/IfVa interaction or tVIII/tVlIlla i n?"eracti on (SEQ ID NCs. 4, 5, 7,
10, or 11 with at | on ] I St Lt Yty 1.1 on
Arg306, GLu310, Arggggg,ﬂLy@ég@’aﬁkﬁg%&%“g?&ﬁ?%ﬁzﬁj Rihplhebtiie O |
det ai | her ementftion red netenupl esight, itdhelifXangksr are approsisnationt ehiph ateed
by this invention are.provided, below. . N 070

" ! dorm HFBLS TG o BY REEF G LI dp 2p undegroddh Aficheh aealvis
have a G asxiigRlytatdith&NUGTRRESA YediXiutides zifé?t'dc&’d%ﬁ HYQRd teftg “@AET Tt also
nodi fication(s) in 1l0addition to the remval of the d a-domain,

Exanpl e5 of tehauidssegsh alshoughgot abwasicsplicitesipedrihatdl wagentsyigscribed not
limted toy.f:Xa, ﬁ%ée . i - ) o I dues of
SEQ I D NO. h%;é%? !X(gﬁ%ﬂg i vaftﬁ {?&a)aﬁgctﬂi&r?sm?ﬁ%n%% ggmg%&n%&ggi]é%%eﬁgdues of
SEQ ID NO. 3, corresponding to a tXa nutant expressed in CHO cells
described in nore ddﬁﬁﬁﬂs Hensedvin Geepacificndn aR clatmb] the diayulaffxam “a”,
derivati ve.] acki t 2 1.0 [ § fi. I . 3,
corr espondi b g %F J(i)ntg%s - éuée ?eraaqa f?%rrl&g #glﬁ%ﬁst?@ %‘%n?%x‘% 3%63% &E ogﬁes (Iagft th%lrsrg nFor
f Xa (SEQ | &alple, 4he tBing i ghadhaceatich!lly Xecegeblevatrieveinchakd nguiakiey @t i re
1-45 th omai n r,eﬁi dues a% SEQ ID NO. 3 as degcribed in Padmanabhan
et al, [YouplEmagoyficallygeeptabie ragpss. disbuding i iEeNBespl. o her exanpl es

i ncl ude des-d a anhydro fXa (SEQ ID NO 10, Table 10) and des-d a

aa- 5379A (SEQ I D NO.[0039] Tabhsed hdikin, 2@ terl0@ éhpribifg SR MReR1FR o8 BN
the des-G a fXa conprises at |east am ng acid residues 40 to 448 of
SEQ | D NO thg cgmpesitieangand gictheds ingbide gie reqifed shsments nbis dlomehgxcludg gthers.
des-da f il ] A1 | | D
No 4) or 48 ba aba CuEl PE R BN B R R P ot Sl

t her eof . [©GhRjng sithgcheetfddnyessential hignifiesncitathG¥ambmapen He thedntended

| east ino 25 acid resi.dues 40.to 139 and.195 to 448 1D NQ, 3
or equlta S 08k s b PSSR iaaERet B Blsirtal Sudned et uhie oo
at | east andtReclagd Wace@shidmatindIrdn0tht 3D1Aid aAdpurificatdBreiho®aft | D NO. 3
or equivalents thereof. In _another enbodinent, the des-d a fXa

conpri ses BRANEGEEHCHAREFPAOISF ot qudsaspbotrpatedytisrg saliss. prgservedives,
SEQ I D NO. 53 +8¢ 11 HOGRLSI Soft BN REan exVRsRQ LM 0B F @é?&&éd%&%%%tﬁé‘l%o
20 DCa can al so bear other° nodifications. @ a-deficient DCa includes
uncar boxy| mgedientsrdd sestdnoxlyhethebstegdotsivanivoxipg eadmpistions of this

"Uncarhoxyl ated fXa" or c'clecarboxylated fXa".refers to fXa

der i vat vel bR isBimeis e FRLBDREL LT GRoirhE S iR he scope of
car boxygl uthésiheengiohd resi dues of the G a domain, such as fXa having
all of its 3 a 5domain y-carboxyglutam c acid replaced by different

am no acids, or tXa i.ng, all.of, its side chain y-carhoxyl remved
or maskod by means JHUHIA R as el Sor AL B Co ot s g,
recombi nanfkMdR¥RMREHE NohHufiah anwEAuBRY¥Yb ¥ B odider dditm&R MRIUJRER:

al so cal | ed noncarboxyl ated fXa. "Undercarboxyl ated fXa" refers to

f Xa deri vatxapwle. Ravinpguele g iasdmirgnisaineofuch ag dedsoleporifisotiel as rbbie d a
domai S € L ] e fXa, such as 10 fXa havi ng one or
nor e B%Js'? n%t?erg}eelﬁ’esg?l\@:a{ugmg’ gl%dé)%(ﬁgl n y-carboxygl utam c aci ds repl aced
by one or nore different am no acids, or fXa having at |east one but
not all of its side [88GlIn Thedanbiptgteint endlmdymsptidedskedsed ynterebangeablie h

as amnation .and.esterificatio etc, 0074].. The domai n
oot ure SR R R RS h Samppund of o opmoegihil fmino 2
Padmanabhagini@b agid-analdgs ddeptidintinetics] I3, suBiddts n4 be Wked Wpeplidé Bonds.
her eby 15i ncorPor ated by reference in its entirety. The nunbering of
the ani no Bcngthpsembedineynthe spung graye laked Vaptpcogdyierdn ester, ether, etc.

30 A protein or peptide must contain at least two amino acids and no limitation is placed on

the maximum number of aminoe acids which may comprise a protein’s or peptide's



201 3- hydroxy aspartate. Sl ashes indicate proteolytic cleavages
observed in crystallized material. The sequence of @ a-domainl ess fXa
| acking the 1-45 amino acid residues based mature I X (SEQ | D NO.

is listed M9 BEIF N0 5. . [0075] In one enB Ur?@ﬂ?ms“?
fXa derivative may lack a light chain f fXa but still contains a

serine prOEéﬁﬁéﬁ?:cC%%Lé’&ﬁe‘}enﬁ@r{E%;% Bl5RE Mid* RrEDE BBV GRRI/or lanatLual
25addition chinmeras with other seilne protease catal ytic domai n nmay
be used t oongkthetebwinotagids anduding glyemh@ad/bothhlmihandLoptlcal isomers, ODAG]
"pd- Antidote; or ° r.ive nt i dot e” fer

anhydro 1 s demoard BRHETIRER el b 2o Pt Brarreb EienasT 6 o
10. WD 20444Q66 66Rid 44520 Q84964 0igRd 3dioaX PY Q@;ﬁﬁé of thrderdPneé hidindndids
after renoval of the |inker described in nore detail below (SEQ ID

NO 13, 5 Tamcgmp‘ggrjy called an 011copeptlc{eebt-}lgpeptmtch@aéégs,.hogntlf tgeé?ﬂtgﬂ: chgin is
Lant i coagulpt e pdife ASRorlNBh1ch A Riskpddeapd pfdigth, for mati on.
Exanpl es of antlgagu 'ant agents 1 ncl 3 re not limted to,
5specific inhibitors of thraomhin, factor IXa factor Xa, factor Xla,
factor Xlla or factor Vil a, l-he@ier | Letidr gdmpinatdicikbs, [vitanmin K
antagoni sts, and anti-tissu€ factpilyanti bbodiyesineExanpl es of specific
i nhibitors of thronbin incl@de hifGdtn, bivaldiraidi n (Angi omax(r)),
argatroban and | epirudin (Refludapflle ExampiiRayl@hniaepari n and
derivatives include unfracfionatefyaepar i fhidhine! O N0l ecul ar
wei ght heparin (LMMH), suchAas TOFRpxapa Lrhlz&n WETTUX ry), dalteparin
(Fragm nO), and danaparoid § O garpgy) —angi- &eﬁ -het+epent asacchari de,

such as fondaparinux (Ari XgFa-—Ekanptes tarm-A- K ant agoni sts

i ncl ude warfarin (Courmadin pheht% ourad erlﬁ"fé‘??ocourrar ol

(Sintron0), clorindione, di unBro ]—'elHi Ihhﬂ;l‘hiﬁ‘ll% et hyl

bi scoumacet ate, phenprocoubn, pheSiindi op&-theedingi ocllomarol . In one
enbodi nent, the anticoaguljg¥it is pNal nhi bitwtinef | Sflactor Xa. In one
enbodi nent, the anticoaguljght is bBitor i xab&mroline [ 0079]

"Anticoagul ant therapy" refkrs to| Byd her apdyiih€e regi e that is

adm nistered to a patient fg prevegts undesiyigdi® ood|cl ots or
thrombosis. An anticoagul ang Therggy, CONpELIkamarn Nijstering one or a
conbi nation of two or nore @.ntl COpgH ant ¢ c;,i{&hﬁﬂcoz{md)[ her agents at a
dosage and schedul e suit abtgfot eat+ g t i eventing the
undesired bl ood clots or thEomests o ti‘iﬁuﬁ?\,%t.

[0080] The term "factor Xa-—trhi-bi-tots: of ~4'8itorg of factor Xa"
refer to conpounds that canPinhibj#SPeithbrasgirtieasidy [or indirect!y,
the coagul ation factor Xa'|lsNactivi®§ of ¢htaPyeging conversion of
prothronbin to thrombin i n€itro RA® or i h-aysteine Exanpl es of known
fXa inhibitors include, without Iimtation, edoxaban, fondapari nux,
25 idraparinux, biotinylated idraparinux, enoxaparin, fragtnin,

NAP-5, rNAPc2, t| Ss ct at.hwa bl bi.tor, DX;9065 as. e
descri bed in, Ltﬁgé%er?ﬁac% % og bgﬁ o Jﬁ%ﬂjé?tﬁ’&cé%e'éj%gﬁw.p“f@%
276(3) : 10308 blob’cﬂ/b@ﬁﬁﬁﬁmﬁ pﬁhd@ﬁ@ﬂhcﬁrﬁd ptdduc@l feom thEaRdcdO tacto¥ X (FES. al ,

Thronb, Haepost. 1998 79(3):543- 825, YM 150 (as described in, e.qg.,
Eri kssth, Egcfor Xis actiyate bb%almz@e Pobyith its Atafgfffplaé%ct%é@@? inggsoRmlsan,

rivar Oxabaﬁmv\PnQ?s%‘tﬁ%gg Xa8S of Rk WeBdyikiNits &F&htor, ?sgﬁ)é ﬁ%#\%rlﬁ a Cgﬁlg%g

Antithrombotics - Reaching the Untreated Prop axl s
ot am xabanknavazacabamicCORSODE) fOITBsANHEQImeQJOasd pieslmmbleahemmpl@xgm;h

ie, A . ) / / / . .
TUrBLe, A e el A SRRASIRIT AR PO A s T o

conversion of prothrombin to thrombin. Thrombin is the enzyme that catalyzes the

15  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.



EM CUT Opin Invest Drugs 2007 8(9):778-783), LY517717 (as descri bed
in, e.g., Agnelli, G, et al, J. Thronmb. Haenost. 2007 5(4):746- 53)
GSK913893,__hetri xaban (as descrl bed bel ow) and derivatives there

Low nol ecuV2P WPt heparin ("LMMH') js 5al so consi derEﬁT*'gS?Oﬁ%?GG?ﬁ“Xa
i nhi bitor. [0081] In one enpbodi ment, the factor Xa

I nhibitor is select %Oéi]oﬁﬁ%EI%KW@%uénbé’@Jd?Mﬁ%n tﬁ&b%ﬁ ]*51: can be

edoxaban LMMH, and conbi nati ons ther The term
"betri xabaf@imqief@trsBamb tNM_@ﬁ%ﬁ@Lmd " 2- ({4-

[(dirrethyl ||n| ., . e .
car bonyl P % %_ ‘#E c 1 ) m ﬁﬁ%ﬁ"enet'% \%e fc(:)__';‘?od(bzi_mccme&ldeQ14273].>, and is
10pyri dyl ) heal inciant da ancDSEQ rrarmaaem e@hésysoraﬁ@eemlab lheidsaduesicd 4mar eof .
124{4- [ (di nethyl am noil m nonet hyl ]

car bon anil‘?%*)m 5“%‘?18 {PpAEslgpqribrd (ISL%’FH"G’F gk Bioc b‘f/’?"l"dyll)%@a?rsbm&%%e

refers to Q4R anRd,rbayinigrd His aﬁ'oldQWn'Bgd RV ELIAESarly, B N%'l‘ N H3C

CH3 or a tautonmer or pharmaceutically acceptable salt there
15[ 0083] BBwphysadsbiorirsalddECr 830200, SIpoRanightic Mssvags 088, f51t52and

6, 835, 739 and U..S..Pate td i Lopn No., 20

i Ton oo NS e Foio Bl 4SRRIl TP NEL SR e Reb endR X 8 s

herei n by f)elf(SEepI@eNOBel I’HX‘:@&mmn’issa lighovitit (SBIRIMRMNEP 8T ifd chdaktiniid or
erein, the term"an nti dot e

o e lDiRh fhpedidenieh lig oL e a0y Lot & O BT 92

of fXa, whing 'ﬁoﬁﬁﬂﬂaﬁqp@ﬁlﬁﬂﬁl\@éiaﬁoﬂﬁ“ﬁﬂc@ﬁdsé@c BhtalBYEHe&-thdRSlaGHRAY! ation
i nhi bitory activity of a fXa inhibitor by conpeti ng wth active fXa

t o bi nd wi mhdifigdircatbbrydidamicrdsicoicsidnes. (G@aﬁplses:ooﬁalm laehemtﬁ aloine acidf

this invent fXa d t d_nenp
bi nai ng. - SuSEHHS *BeEE aePariareat g o Bt D BRRCT Rt Doat vos

wi th reducgidestiah @élydtiveiyaemwdstmre -84 eddidass #ailhey Rt vRRides IRE(SE@D
f Xa deri vatives, d derivatives with reduced Tnteraction with fV Va,

or fVIiy /viﬂpr 4). @"a%?ﬁil“§§f°éffas%?&ti‘1&1‘é‘f damain of K loeaiesrt thsrCgrminat By ed
menbrane Oﬂ{%/h%ﬁﬁﬁé calf/fg%%gm ‘ﬁé&@f&%& {8 8'5}{%& Q&g@g%ééﬁgy&%ﬂ as

catal ytic act|V|ty| e, but are'not IFrmte
anhydr o- f XrdmbicHyypeiny gyt actvaedpsteirod. of anhydro-fXa (as described in
Exanpl e 1); des-d a DCaS379A (S195A in chynotrypsin nunbering) by

it agenesi s (as desqapad 1 AR fe oL00S, QLT SXaRRI S, O

anti dotes of the inventron inc ei ns oOr
cont ai ni ngVenateswpilhoDeasid, B}&;ﬁlﬁk:ymix, 2002E820 61901 206, pakbeskersiuf f i ci ent

structural. S|mlar|t o fXa catal donmi n . re therefore
capabl of INFPTRY 8 é’ Tenﬁ%'lnétﬁﬂnﬁl ﬁlerﬁ‘i‘?‘ﬁ‘i’ 29 §“m%(ﬁ‘r$ﬁf‘é‘§3 e inftde
but are nodaniel ANk Pﬁuﬁe‘B TH&rtﬁﬁgtﬁeWhﬁﬂﬁl@L’}qM&Qratllaﬁ (&KRKWN ﬂ!th@{hown
GSK913893 (Young R, et al i oor 1 f

2927- 2930)in Higuwe Ahthrigonnegtsetha Light eélhmbp ﬁv'sacuwtton @eptide 15 msbpwmbecause

api xaban 1&’1% s &htzl%&n d tie mpgfgatlét@elﬁ' ?Lg@rgﬂgnt if %&latgog%go%)plﬂgﬁt. 8$iYidual

4130); and trypsin (or 1ts
domains are shown in boxes. This includes amino acids 1-45 in Figure 2 (SEQ ID NO.

25  3). Functionally important catalytic residues are circled, and “y” represents Gla

(y-carboxyglutamic acid) residue.

[0065] “Native fXa” or “wild-type fXa” refers to the fXa naturally
present in plasma or being isolated in its original, unmodified form, which processes the
biological activity of activating prothrombin therefore promoting formation of blood clot.

30 The term includes naturally occurring polypeptides isolated from tissue samples as well as

recombinantly produced fXa. “Active fXa” refers to fXa having the biological activity of



honol og subtilisin) which binds the fXa inhibitor C921-78 with
subnanonol ar affinity (Kd=500pM (Betz A, et al, Biochens, 1999,
38(44):14582- 14591_2 [0086] In one enbodinent, the

deri vat i veW8f201ME66fvent i on bi nds, either directly or i ﬁﬁf’?é@@?’?ﬁ‘*ﬂf@ a
factor Xa inhibitor. The terns "bindi iy, " "binds,” 15"recognition,

or "recognj re ]

bet ween g (élgﬁtll éﬁsplyﬁﬁﬂnﬁﬁ Agh ?%g&glgtoa ég%ﬁ&c}%dﬂ%?n{oﬂhﬁfiq‘ﬁg 't%%"??etams
hybri di zatpmmafgsmayactﬁhﬁ terms are al so neant to incl ude "bi ndi ng"

i nteractions bet vveen nol ecul es. Interactions nmay be, for exanple,

pr ot ei n- prot ein, c. aci d,, protein- | 1 .ol ecul e .or
smal | nol ecul e- nucl &b@éﬁgm }554 ﬁieﬁlgﬁweé E'Iﬂﬁfﬁﬁd%\?ob gD”dF?‘éeéto‘fag}CtOl
"I ndi r ect "Xa plidifCleferDioMlangoteiaBiat BA2 béEiinb&itibd PRYThA MeyGOmt, alther
bet ween nol ecul es, "Indirect" binding between nol ecul es conprises the

mol ecul’es SiEetlngr Bidiegty. m’@?teaxa@ml% fandyfe not@ﬁ@nwﬂe ity the prothrombinase

i nt er medi af I o

cont enpl at eognérﬁlat écfﬁlﬁa\]/lglt Fﬂééfgﬁgzﬁﬂgﬁg%n#;ﬁ%aﬁg |er1ﬂg%tljfojp B?Or?dulgrrlltd

subst ant i addtiyitpexueduded peodoagulans hettwilyar Pwebggulanh apmty’msaeﬁau@d todrerein as

indirect inhibitors. of fact Xa. S _Dbi d'n can result in th

Format i on Brasint S8R BoodRinel ok Ot ! RnbR. FRR ardotilen A
"conpl ex" #ceivRy seh®s thivehdpiachaagladf activiey Bis H¥ef Sdi®ddasih esshdbek 50%, or

t oget her by coval ent or_ non- coval ent bonds, interactions or forces.

[ 0087] 10 Nelppreahan about 347 qsmase than @byt @, as cgmpared i Bil-sepe tXp Haring the
activity o phi pi ik f [ n ! bi t
AT AR s TR RN S A G A SR

DCa i nhi bi activity Sunhasphaddyes vitef assays.cuplang iXal activiby &bayison or bl ocki ng
of the function, as well as to inhibiting or blocking nost or all of
f Xa i nhibitor 5 P / QAR AV N YA
and/ or in vivo. Thega&éﬂr %@%]eg;{t}é %Hg%tegﬁégﬁ%é%éh %ﬁ];s/é Eé*etsé(‘)% 1]10@%? el
about 20% @cfmmﬁ@aon bott. bhdditiordEmedifieationg ek aimomd enephited. dt 1S$unuemgasml that

mar ker Exappl es. of. markers i (:I ude, butéﬁ affqﬁt limted { H’%

PT, a nogﬁ%ﬂﬂ?%n Rinfeaadaii OB MO OHE PRIPISIEHPB ADPTE OF
TGA, t hr ongel o‘faﬁ&gﬁﬁ@a&m ﬂ%Tthé@&iubmeam@u@us@s%r@rmﬁmrmg%@m and
the Iike [0088] In certain enbodi ments, the factor Xa

i nhi bi t or uw%%wﬂamez%dn%éﬁew pminoyacidgesigdins aefas cnanipujatien of one or
descri bed) L idw i factor Xa, either
directly or lra](g%%l{i]gltde}:}iﬁ?sa(guce t?}ogt Hilrl]east about 5% 10% 15%

20% 25% 30% 35% 40% 45% 50% _55% 60% 65% 70% 75% 80% 85%
90% 95% or 100% 1[09631891]heT¢161 ‘taehm%pﬁo@’phmmpipdnn’émbcmmem nntibm)gy

bhospill | preFRaBY B ‘atal Aeed G bkl S S ERM S iR B

in the preseditied ofuctazlly iogasvidelthe aciientte Iﬂsgthl 1501‘6@6& at @drdasedidhemical
T-car boxygl ut am c aci d re5| dues in the Q é}cﬁ)rral n of fXa. [Q090] The
t er m " r ed UERTIIVIH1O8 FRECHICH N r@?@fﬁ%m%%ﬂwea Uelg s @regnof Beies 1, ficed
abi lity ok &fmlesm&ﬁqaa&ex anmathh% 295485 Qﬁnino%a‘ 1%§HQJSS(FMIeC h
normal Iy binds or conplexes wth anpl es of such

i nt er act i oh, anscthe dealytic deman nﬁhumarnfat:@dxta@om(asm“ theriaﬁﬁgS \ammto €ap4

i ons pho R i Nt er _
FV T Vi Sl PR PR P & SREH A, P e pottigjied
derivati Vetowhb halhlyac domsinQif h@mtihefacﬁ@ HMaaotprising $95-a4810athota0id5080w in
that of a wld fX (31 \Nor e f?aeferabl the 20i nteraction is reduced to
10 % 1 %SERIDANGS.olot Lt Had 301 13 With a1 leagipneaspino agg sub P@PB?%attP@MFH%
deri vat| VeRrg38Bi diub )0, %chEs@iSE?z{ﬁ@'l%%@w ok t&‘f- Aot hronbi nase CO”D' ex.
[0091] "fXa Tinhibitor bfnding activity" %ers to a nolecule's
ability to bind an inhibitor of tXa. An antldote of the present

i nvention possesses [P9P1i ki watehrboye.ribe deyivadvesf the inviadiphenay have s

30 modified Gla domains or have the entire Gla domain removed. Examples of fXa

derivatives suitable as antidotes in the methods of this invention are Gla-domainless £Xa



25 [ 0093] The term "conjugated noiety"” refers to a

noi ety that can be added to a fXa derivative by formng a coval ent
bond with a residue of the fXa derivative. The noiety bond
directly tWO2VHASFEHe of the fXa derl yative or may forn?éT’EWQ?’%ﬁﬁ?ﬁo
bond with a Iinker which in turn formd a coval ent bond with a residue
of the t Xa . g?(}:gf

“anti body"” (ﬁg §§s§ \%\%&)F)e%?\??fg”%u (Xa %ﬁﬁﬁg‘g‘ﬁ %ﬁ@éf&m Cnbed nmen
or a singl hmez.h}arfﬁamhthm@ﬁﬁcai'bmttﬂeecatzéytmsitar(ﬁE(b(bldWOS riﬁloudlda)saram?(a

protein or ti cont ai.ni ng .nol ecule.that c es at | east a
Dortron of "B FHHTABGR B e HEHBIOEP B iRttt GETBHV Tufostiobitude. but
are not | i ARV iferdlichQBROATENGSEr4, 57 d@t &F 1 Witk 1ER0bRMikPRidof a
heavy or light chain or a Ilsg)and bi ndi n%hjportl on thereof, a heavy

chai n or | fU§RttuEemRAtPOVEHPR Al 6r@lj‘ﬁé@1 Arg34ie hys35dnbyyd Lber RrgiRf). enai n
t ant
ot onst oot iR LERREME bl ffle0Br i YRk RALL Bkl uf

be pol ycl omatnton am)pwclldemwloand can be 15isol ated from any suitable
bi ol ogi cal source, e.g., nurine rat sheep and cani ne.

agents that are capallior GHCPRR BYER o ASERRE T L Bt

or i nhi bi t hagatd bGlm@:inyzﬁh SmDesncbhpmma&teuNtiveag@mhg okﬁﬁmdﬁ?&aw@eﬁs
this activity are contenplated by this_invention. In so

enbodi Hent 3Bditiengp deremguyef erl%—da@ém Exarapl aﬁc@a&emme% fde fnthis

20t hr onbol %R/érﬁron@m{l&r bﬁr!trlé adtilii{eA 9, ﬁhgel%tn'vg lak¥ing lﬂﬂ: B9 Emine acid
embodi ments, a bl ood coagul ati ng agent nmay be a codgul ation factor, a

pol ypepti d@ﬂdeﬁaﬁé@Q B Nek 3ciagiehizati verladkang e 6-38 anemﬁui reaxues of SEQ
coagul at i o) ons. t .
enbodi men'?fsb &i‘ﬁ% {ﬂl ogf%goagu?tgjt(? P\léltaé]pexrf’te“edmrb Qnﬁgn&eécﬁggfif“ gore

anti - bl eeddiemglsaa@w (SHEXHW NI $2,0Fabld mﬂmmguétatenmu@gﬁm-smamdm but
not lipgted top g?zr&d riyed factaors V”/%/ta I X/l Xa, 25 X/ Xa

D711 a0 ViRt SOBRIAORANE 19 detGRIXppfie shamoruessidEssting of
human f actQimafl fixa (8 VLQS}@(?)GJJ Fi&Ré %F‘aﬁd it é’m{vﬁ&@é MaliSdhe e 1080610-
BO2BD08) ), DO | Xa, Xa, 11/'11a, VIII/ Na and conbi nati ons

t her eof . @«zmqm easidps of Sd”ﬁél Il@b&galaaﬂﬁwglbqb@rﬂadmae@hm el aldkeigd Ma.Bivlot

limted to Sté%f "

fibrin gl ue@dggzsnop;}rjgés]i {Bﬁgis)ng)rﬁ%@%ﬁﬁvé’,& @??%t%{aW%?%? ,(SEQ
cryopr eci pilt HCe 18,ithbler K8 nBOdsrGladRaS3a8AES EQ ARQNOD altli Dublé ALK or
concentrate, activated or non-activated prothronbin conpl ex

conce ate, Feiba | atel et ¢ entrate nbi nati on
Char g 2 S So10r odBunlndh Fods BB ERE I hE ek RSP sk ShBR g amige
bl ood coagalidtesidgesoHrotdas ioNSEQUR NUL3 & dqetvalehnflhtnedf t1@ some embodlment

t hr onbi nact i vat abI e fibrinolysis inhibitor TAﬂI;Iq? grot ei n
i nhi bitor PEsyClafXorcompriessis lrpiapone fqisiepidugy Hhig-48 éﬁ@é@a&%%m 46 to

Lr anexar ca@istol RORTDS] of SIS i hesl 137 cubliglamiepat 1) 10 the LS. and
as Tr ansam nOin Asia), capr0| c aprotinin and conbi nati ons
thereof 5More exanpl es of aval | abl e bl ood coagul ation factors are
available in the citi867%n IB&@DkembmlmF@tgtfﬁtdﬁy%dﬁﬂ‘@mmﬂq Fdgastoymino
Conce at t r rat |

[0097?# n %Czdr eglldﬁaalg) %g o(?i%ﬁ\:&e; ‘li4g\?g§E§ol§ N Ese&f%aH?Vgie)eBlea% ?%fe%i g%e
admi ni st er@ﬂbddimemmha ded-GhufXwicompeismtahzastantincaicresiddel 45 tonab and 195 to

anti dot es 10t.hi.s invention are antidotes known in th
art, “such AASERIRD: o sstiraueBerot HEBuRIe GPoMaRaL b ras ugs.
One addi ti a;rmimegﬁr}éas&gﬂlhs abkadeshel 96 Re139SREUDS kdudhg sy 1989, 8for t he
invention is protamne, e.g. protam ne sulfate and ot her novel

sal i cyl am @B‘i\d'éﬂﬂistfh@?ﬁ/es e.g. PMX60102, PMX60126, PMX60138 and
PMX60100 (avail able from PoI yMedi x Copr., Radnor, PA). It is

30 [0073] “Gla-deficient fXa” refers to fXa with reduced number of free

t

side chain y-carboxyl groups in its Gla-domain. Like Gla-domainless fXa, Gla-deficient



30 result. It may also refer to the amount of a conposition
conprising a fXa derivative and a bl ood coagul ating agent suffi ci ent
to induce a desired biol ogical and/or therapeutic result

2010/ 05676‘5@@?}0{93%99/ 064060 27 That result can be all ewypﬁmwwwhe
si gns, synptons, or causes of a di sead®, or any other desired
alteration I I I At 1 AVEeNt | e
resal 1 wi | PSRN o AT, Pl R Mooy Gl Ry ale
neutral i zaﬁnd&rcada‘oxglatek(and dédalhoix@latetlab. HdscablssylasdfiXal st ‘eleedtbs:gylacd

patient, revers of the anticoagulant activity of the fXa inhibitor,
o&% H%faIEb

5r enoval e FXm AFTbiaEses tFﬁ“é’ﬁI“Ph}éavﬁlthaf‘swigqxé@%Pétof g5 Yof

henost asi s d f

anount Wi | Ta‘%}%r” gfa& | n%"(?(glggﬁﬁtﬁﬁglgﬁberﬁl? FE%??SYIZQ ggllﬂ\gg?losg@?} bl ood
coagul at i ndoragje m{caubseyglumﬁne: s peephial Hyxbfferehi dninoncitd er BXbhaoty dilad its

been adm ni stered, the dosing re%ﬁrren of the DCa inhibitor, timng of
adni ni st r atiPSANT 16RO FeRRYER or geed by mpsans sch 2ypra@aden. EHFI&I‘I“W‘BI‘I etc.

bei ng treaﬁ&qec&mnmwta% re&ad aﬂanqa‘ caxe&ﬁ&é&btaei@tsonkh&e@%msrchﬁaa IIEIB
t he di sease condition ner ‘'of adm™istration and t 1 ke, al
of whl ch cembd)elaimtféﬁam“hlederceaohylgtﬂbﬁi(zbnrefemfto &(ddmanay@mavmgwduterde

art. "An sub-effectiye anount” or sub-t her ape aI ef fecti ve
Srount - ohar & oL TS ar SR i Gl RO SRR OEd i g v R, suchas
coagul gf i ”ﬂ(ﬂ%ﬂ%on\é"&?ﬂmo?éjﬁﬂt%ﬁl%fqg (§th P@afy-dafbox 9PRIaRAL ) 4l replaced by
sufficient to i nduce a biological and/or therapeut| C result, vv%

may not reastpranaediffescht dGimweldsiwrdadneangagelnast Pag ot alhef 1t3|babc¢ham
coagul atin ag or tge tX rotel n de |vatlve%ﬂ| s, adm.ni st ered

al one. ~cartoxyl ICeyEs £ “’éf &Vu AN Hich ay gomana andsterfietes €5
descri bed herein are described in United States Provisional

Application Serial N0O741/ B8Rk stﬁubiu@oﬂlﬂmbﬂk}iaﬁ5maﬁ%9faa@ﬂXa may be
entitled "Unit Dose Formul ation of Antidotes for Factor Xa Inhibitors

and 20 Met fyad inFadgenaifiap fealsdnlfoh Bigh é?P% $3h 90 iueh BEFEPEd by
referepce ol Lsate‘a R ﬁQ?s%ntdc‘t"yal e nunibelifi 6OME @HIH{oaz{cﬁpis BOHS@H ohhe
unit dose fornulation conprising a pharnaceutically accept abl

carrier angpalogisel @haﬂhnmlwﬁeqhwmeywmhem, gy e@cheplarﬂmlﬁia@ﬂmponds to

sequence o 3 .or a pol ypeptide havin ast 80%
o ooy Cae e ik the Rl R SRR S FRRBRE (o
about 2 gradiaed vwithdexaand ddiefbns ardihdicatgd BB sﬁ@e@b@umnfbeﬁngr 308 agr
from about 200 nm || |g:9ams to about 1 gram or from about 400

mi |1 gr amsaddsd dblght ¢ U“H'i“b?ﬁ@rtaﬁ‘hffﬂqftmiesff%H’teéWE‘I’Ya‘théHl Rueripg B363 is
adm ni st er c dose
o™ nehr b AR i RO R AR
coagul at i ngaageinThemyutte ot Glcésmanidss fixa laknghe 045 antincaferendudschakel
adm ni stered according to the amounts just described. The standard
30dose formf‘ﬁléeﬁB‘I@@@ﬁ%&l&%’csilﬁﬁ’dé‘héﬁﬁltmlgom%l | within the skill in
the art. WO 2010/ 056765PCT/ US2009/ 064060 28 in a patient. The marker
may be , but is not [piy8]t Qd oh®embdiRme] the@RT Heriiele nﬁ?‘ldckfa@h%ﬂahﬁof
and thronbin generation (Technot hronmbin TGA, thronboel astogr aphy, CAT
(calibrat e@iaalmt sheeaing? sie greieAsy catlgtiodqmaig prese ke dpayy chaa. fier ns
"treatqg, ;

obt o ring, AR wih Btel Bt blferR EuclSESRER o0 b AscBiBhgle

ef f ect naysdbentpnmphylﬂwdteav,y ¢hait. er s of corrpl etely or partially
preventing a di sorder or sign or synptomthereof, and/or may be

therapeuticinter of c‘ | et.e.cure f QL. & a.dis

and/ or adverse eff trlFb‘{J{\%c}oe tg P ma'dS%Ie élfnndc[f)ljﬁﬁf]ls m%eg?sr%l@
al so cover ghga fb(raeiahmme afd ha e s@Mmdekid Bsidud¥RABRY, IDIP@NM. | ncl udes:
(a) preventing a disorder fromoccurring in a subject that may be

predisposed to a di 386%r bxntlc[m é‘ ha‘}/e%orrlll nant antlgc?tg nlege!rf' %nof%(ea deuvatlve

30  lacking the 6-39 amino acid residues of SEQ ID NO. 3, corresponding to a fXa mutant



15[ 0105] As used herein, to "treat" further includes systemc
anel ioration of the synptoms associated with the pathol ogy and/or a
deI ay in onset of synptons. Cinical and sub-clinical evidence of

"t reat nent %qum’@??y with the pathol ogy, the indivi duaPCHHEPHe4060
treatnment. [0106] Further, the term"prevent” also refers to

“inhibiti NG " o200 Q70 cofdminkst LabLan: el Qlede%lgﬁ%ﬁtn?ﬁlolcnde?ﬂpoeme’
cont i nuous )}) or |ntermttentl throu hout e course of treatnent.
Met hods of (&Eélﬁbhﬁ(hﬂﬁ,gﬁbiﬁeimm effectl ve rreans and dosage of

adm ni stration are known to those of skill in the art and will vary

wi th the conpositio hera h,e PUrpose of .t he h

the target cell bei ggblﬁeat ano %}arﬁﬁe bj ett tcﬁﬁuﬁﬂnﬁ reat e 8@1%%@“
or dnul tipl elogdimlonfosmfu@dn (H&@g@ws ﬁbm%mﬂmt agbﬁm&hcm& fbuts diendglﬁﬁ;tdddeuel
and pattern being sel ec y the treafing sic . ui e dosage
for mil at | oFRECHISAHRID BB BB PGy faﬁﬁl Pﬁ%e%a@éﬁas FOUaSH ¢ ho
art. - VO 201/ RGO BRI VSRAIN AP R AnRIoRUN! z{h'd%h{@fshfé'?adt& Agsaidance

wi th conventional procedures, such as aff active 1 ngredient

phar maceut Esamplenefisoedifi¢ mhibitors of thrombin inglodigifudin ba@lamdnoﬁ‘Angh:ena*@)
present in e] |t able
route, Spe% F?Lﬁéb% afid g:\&nqg gﬁ% d?u%@?}el?xa&}ples ol?%gygzﬁ)%ﬁ élﬁé gggyau%gs 15191u!:le

i nt ranuscuh;eﬂacuBmdnécrl&'paﬂm(lsFIahd)w fibleasler weilht regaim{IMWE)| aehatt Wi | |
al so be appreciated that S %referred rute wl | va[séi wi th the

condi t 1bn apgge (GPvanRE®).dajtnagp il ragmin@nand fasapasid Kereagnedfed.
[0110) OnegLaitidbfhdbafribe, qhmsr}eﬁﬁgquuXG{Anxtraes bE;Ednﬂﬁesfo vitsgrgal

of a factor Xa inhibitor is achieved, by a nunber of i'n vitro assays,
such as thammnmtsgeﬁedﬁawlcﬁwra@eaymém@)aﬂwnocromat@huapcsmocetmm@l (Shitea®),
clottlnga Pldhen k. 111 The
term"isol gt% @%& ﬁnuﬁgoﬁ T%hen%lo%hgm ]gbgc\g mta Cetate&henplo |91c1§> such as
DNA or RNAphdnefdmm dngl tivoloacudle $n smmﬁeﬂerﬁ rtbmmtobgu]dh‘lxli\einonhlawﬁ&f
respectjive y t t are present in the na ural source of the

macr o % he“ ?'eer‘rer?qué"ﬁ?’ﬁttgﬁla'mfef‘ qnt Fhefpix “g’gn meant to include
nucl eic acid fragments whi ch are not naturally 15occurring as

fragments and woul d ot9]be-AmitRdgilintigagiaierelio 8 tatpentidi@elo® that is
"isolated" is also used herein to refer to pol %/peptl es and proteins
S

that are i¥bnigisteged te@pabierde peent GP@‘?‘S“EFF Bleed pletsgn ghrp@bpgadn t o
enconpass Qﬁfcﬁao%fn't fHeF‘:{} %eﬁgﬁeg,ga d?ﬁéﬁnm%'elbpﬁ%h?ﬁﬁuod & t@b R fore
enbodi ments, the term te

means Separated from constituents,
cel lul ar amdlcoagu@m\ﬂw;s armpthwinpgantd He doslgk and schsdide spablefoctredng de,

b ch 2 o RSV aaRe S odBiRi Rl SRR bRESeRn ML 2 | ool at e

cell is acell that is separated fromtissue or cells of dissimlar
phenot ype or genot yd@080s Tl teppdueani Xt mhitioss cof‘lnhiﬂlﬂofs df flactdreXa&inefer a

non- nat ur al | currjn ol ynucl eotj de, pe

o1 0t o . oSBT b R €51er D TAEETH o SoBBIp Totor Xa's
i sol ati onactirvg f@z&él?ﬂH& é&hvleﬁsﬁnrdf@sldtﬁ@mgﬁ{ BB PEGHES hidlor i vivo.

counterpart. 0112 used herein, the term "equival ent thereof’

when refer EK%@PIFWf&nﬁ‘éﬂéxeﬁ&@1W50m@|uﬁe vWidbypapitita. etoxplal ndapatngk,

h In d
funct 1 Shal Fropa it Bl g o D AR it 3Bl AP HEA B RS
her ei n al spathwgy mﬂfbstoecﬁl){-Q%Sar(nsddshe:fed@rﬁ €. gl:dﬂclbecarmneet ztlhfePlhwmnd‘cd@ycp

b 7 |
R e

al ternati velym@b. 1|999$933 54%3) q#Malsowhegdn\beam 98 YoriRedomeBY. AONBO8Y
and exhi bit substantia ui val ent bi ol ogl cal activi ty to the

reference 2085; lz)éild/)o%teweeﬂ WEBTBN 064060030 PhoP4fzeptasdeswibepinot &in.
A pol ygyicl 8oL A QEnP RhYAUGhEIL IBeIRHWe URfeedPRbYIREREL BEr@E, 2007),

otamixaban, razaxaban (DPC906), BAY 59-7939 as described in, e.g., Turpie, A.G., et



"sequence identity" to another sequence neans that, when aligned,

t hat percentage of bases (or amino acids) are the sane in conparing
the two sq&uences. It should be noted 5that when only the heavy chain
of fXa (orWVQXHYRE®Y serine protease) is used, the over BFFURHAHPHEHY
m ght be | ower than 75% such as, for*exanple, 65% or 50% however,

t he desire | ' b NSy Y i . A0

homl ogy o Laniengarienel PREFODREY S RdoR s ARtk B S
prograns KBMWRuirOgihdénst Drugo2008x{Mpl 8- 1830 I &I ET (abdekcribedGORRENT

Soppl onmn: ABATFE ot . Puhttiablt ool S eStn sy S pedion (s

par anet er SdatfbddsRebyw)Qihd abii e therebf. ALY AbleesladlEgRITRPArPC LIIVRAN] 1§
BLAST, using default paraneters. In particular, preferred prograns

are BLASTNUheprsidasta fagiey RginhHatof.of | owi ng def aul t par amet er s:
Genetic code = standard; filter = none; strand = both; cutoff = 60;
expect = 10; Nhtflx|ﬁ0§HC§HMﬁ2anQ&ﬁﬁkhQHkqaﬁmixéﬁmﬁﬁﬂpﬁ@9@&@1ﬁ&ht by
= H GH SCORE; 15 Databases = non-redundant, GenBank + EMBL + DDBJ +
PDB + CenBeetixadds rivasgrsban ppingban, KlaikstxiRy bMaVH, andsPmbitatiensthére et
Details of these prograns can be found at the follow ng Internet

dd : http:// A Jy. J,Nee A [ o) / < 0113
A AL

The terns pol ynucl eo ol 1gonu

i nt er chang@dibdeyh ydaralinp @iherontet yél phol yWinerbtosyl himine) -5 fmethed yphdryties-(HEhlarof2-

l engt h, . either 20deoxyrjhonucl eotides or ribonucl eotide anal ogs
thereol®  FOMpHASREGR k" SE e L sl b B 128 iot ur o and
may per f or muiaivhyl aigbji@honteABIBhay1 e RHBRYIRminb S - hathd:Qphé1F11aN &5-chloro(2-
non-limting exanpl es of polynucleotides: a gene or gene fragnent
(for exanpPBidyB)gsrspamidsy refes to tisTompowmddrvingdhe follewing stpefiieons,
nmessenger RNA (nRNA), transfer RNA, ribosonmal RNA, ribozynes, cDNA
reconbi nant pol ynucl eoti des, 25branched, pglypaucl eoti des, plasmi ds,
vectors, isolated DNA of any sequence sdl gt ed RNA of any sequence,
nucl eic acid probes and pri nmers."A gjlnﬁcleotide can conprise
nodi fi ed nucl eoti des, such as nethyl &t egt nucl eoti des and nucl eoti de
anal ogs. If present, nodifications to ucl eotide structure can be
inparted before or after assenbly of the rmucl eoti de. The sequence
of nucl eotides can be interrupted by non-Q%pLgptide 30 conponents. A
pol ynucl eoti de can be further nodified afteér pol ynerization, such as
by conjugation with a | abeling conmponent. The ten-n also refers to
bot h doubl &-2 AHE™ST HigthemeaqeUiGdy FSPRE(R5aL Bef§Hess of her wi se
specified or required, any enbodi ment of WO

2010/ 056765PCT/ US2008P%d 4 drsrmbar b desoribed it U PetmaltNess 6476,515 and

pol ynucl eof k§ie7 BNERMPASPRs: bk PBHELE: No! SRAR 1 EGIHRALSARRLSE
two conpl enent’ary single-str ed Torns known or predicted to nake up
t he doubl e7,200antbecorftartnef Wiidi 4} ivcopmirytedindreio bl deferesce dbguosddn Gfknawn
specific se uence.Ff.fqﬁé,S cge i de bases: adenine (A); cytosine
(O): guani RPEEP IR ‘€Q§?°5 & uracil (U) for thymne when the
pol ynucl eotide is RNA. Thus, the term "pol ynucl eoti de sequence" is

t he al phabetical redoesfntsad ised hakinatheotntalieat't sle‘antidae tdl factdhks

al phabgtical . representation can pe input intg datahases in a conputer
havi ng?h cEhiiEr rﬁ%&@@&lﬁglfiﬁnﬁu@? ahéerfrg% s 6&%%1%%&3‘95%13&_’

appl i cati ofsnslEoreve WRL EQBAhLSERNATIGS, RN OPHOGYhibASER GRipegng
[0115] "Honology" or "identity" or "sim'larity" refers to sequence

si m | ari t ywhkasieeriXewobipe ptithdegilapie Bet inkibitoms vicxampddseif thesaptidotes of this

nol ecul es.. I .be. det er ni i I Ng..¢ iL,tion 1n each
sequonce S BErSHES VBTLARF BlosBRIRRL RSB Raligh thh 3 8¢
posi tion i@latfxe ot aipdefeders EXuand €Ki SerdDadvgiveith feyudel @adibsia et bgsichis

am no acid, then the npl| ecul es are honpl ogouys at, that position. A
25 the active site moditied fXa derivatives, and derivatives with reduced interaction with

fV/Va, or fVII/fVIIIa, Examples of antidotes of the invention with reduced membrane



paranmeters are used for alignnent. One alignnment programis BLAST,
usi ng default paraneters. In particular, prograns are BLASTN and
BLASTP, using the foll ow ng default par arreters Cenetic code =
standard; YO2HY0587630ne; strand = both; cutoff= 60; 30 BQ'H&S,%OW"GIQ}"“
Matri x = BLOSUMB2; Descriptions = 50 jequence sort by = H GH SCORE;

R i s e T

SPupdat e +bPtIRmddehtt Higeafontofiesedpr-50r @rdescabedie Efxmmpté 13t dekd(da fXa-
fol |l owi ng er .address: | . . o

http.// s ibsf FOGRRIMBHASTFBFHYY by grurageasis Grlwssdud ipframple 6).
Novenber 26, 2007. Biologically equival ent pol ynucl eoti des are those

havi ng the specifi eC[ODS?S]CQCDﬂ]eﬂ'&ETﬁle@)éfﬁﬁﬁio%@@@dlbﬁgfeﬂtlmwlﬂﬂ@pﬂoﬁki‘ns or
havi ng__the sane or 5simlar, biological activity [0117]

The t ertn "BOIHRFPHISFOBRITENSHIFENS PYOtREs eptalytiq @r@aﬂﬂ%wlaclha@%ﬁs suthigieqt
having a n i t f ith
The nact eot Tgael sSE1aRINRERIMN IO ALAENLE ARt Sl FOIRLOTY |
honol og of maledulafKe irdi it dikampés encdudechwd aresndt fitrétad éd thrombmobhidkebinds

Gogr e of I ROt CKY ERbR FRB R Tl ABTRGRert LR A
aspect, hopmh @)g39237f 2911@<;I p]hﬁn@l@dlﬂl&e@r»ﬂuﬁaﬁﬁbé ©® u@a‘ membdmzapn@baro t he
nucl ei ¢_acid or co her ene" refers

to a pHl ynterest Jdeet élorﬁf%ﬁchﬁ%’) é@S(ﬂ &)a?sbetieﬁﬁél%?aewdrt@/aamﬁ@ ? S haRstieloRrF)
that is capahbige Ofb@RGEOAhRY bﬂld[?Eﬂ{etf'}@%}ﬂﬁlt&@%@ei@t\’fzﬁpsugflar%%ﬁﬁ'amrﬁgyt er

15bei ng transcrfbed and translated. Any of nucl eot1 de or

pol ypept i d&K&20@YIE E3ctdbdsdral,Bketther, d PR, 13394426(1345.8@(961591)) identify |arger
fragnents or full-length codi ng sequences of the gene with which they
are associ ated. Met of @

known to those of SD‘lﬁﬁ&]l ri[ntoaglelglpéﬁgfhl%g%g?ﬁitﬂ? g}r9 {r?ﬁEa ‘%@g?@ggﬁ& E{Iﬁer
to the pr odiumtlyommihecalyge mﬁaqﬁmn’fﬁumhmnﬁﬂ['ﬂfbﬁ@ﬂm%lﬂdﬂ@’ ‘Fedreda)™™n,

"expression" refers, t o _the.proces whi ch pol yn eotides are

(£ anSel] bederaeRionT  ECHEIRG & B T BE M AL ey Rt r SR 8o
MRNA s suRSREWENhhYmPEbdddiansldl R4l ekdthle, Qﬁ%ll@ﬁ%OMLW@t&% arer
proteins. If the polynucl eotide is derived from genoni c DNA,

expr essi onalﬁweam&r wabldg plpin@m &ginéTratinas batapen molgeklesy ll&tﬁga@tl@r@ 3 e, for
25[ 0121] | t s
to a pol yn%@ Ilgrétggml ralc%lé‘&)a‘? ‘?%eﬁq%f?]ﬂ 13(619&1 &4 Hﬁﬁﬁ?&%u%
its nativengiad aacm:brn mmhtan Bmdnlmma;tmjduycmr hmdseoanDﬂenO\hmchnn tdngsses
skillegd. in,the art be transcri and/or..transl ated t

o oduc t ndFERRYIoBl St BT B oG PR e oS The
anti sense &figfds ihs nidiulee WY iBBINéCt phy s&iéclibnaacﬂw&h%h@oﬁﬁb@,mt@ﬂﬂecﬁzh@
encodi ng sequence 30 can be deduced ther ef rom

2010/ 0567 6mpPlcrulesspobaseudsobgexample, it is comempﬂmiztizft derivyfinst phide
conj ugat e’ mﬁzéﬁﬁmn&&cﬁyﬁm SRPSIH hfml uﬁQle%llgvotmcﬁécuﬁpgveﬁ@lYﬁép%nﬂ and

bondi ng of one or nore” polypepti anot her em cal
bi ol ogi cal otbc}npdlmwdmhlmtoes qf(ﬁamtdan tngbleﬁtmgphiel,esmlhm thezfomlengamfcan of

a poly. th‘de che ound resul t.s i ove y
o ot e bR lieh do RayRe b e SR HREern A bl FR5EHS e e of
enmbodi NMent ywoeorffdt nfheecules GOlAjtet@ae By E@vaen€ aF KdnSdovaleheioadd) itthiactidk bl er
is ali posome, a mcelle, or a pharmaceutically acceptable polyner.
[0123] ’f%‘éeé-nes are mcroscopi c vesicles consisting of concentric
l'ipid bi I ayers. Structurally, liposones range in size and shape from
long tubes to spher ggggMi t ANdiABASH Q’@§e1§é Woﬁeét%ﬁ%lﬁ'&&&ht%@%&ﬁ&%f
to fractions of a mllinmeter. Vesicle- 10formng |ipids are sel ected
t o achi eveaminBiyéer ¢fif&d odsigrikeeplonses refeittiotiphibit or blgehatine Jactsir Xahshibiterylor

conpl 3 Pr gn\ﬂcg:igrﬂ;ganE Puencéi(i)rp éfd a %qﬂ-ﬂgl‘t&' Rt I?ifjhltﬁgg QLG Ii)alTlaylnl;liblt-llz)r;']eosl'e are

blocking of the function, as well as to inhibiting or blocking most or all of fXa inhibitor



15di ol eoyl phosphat i dyl et hanol am ne (DOPE), with a hydrocarbon chain
| ength in the range of 14-22, and saturated or with one or nore
doubl e C=C bonds. Exanpl es of l'i pi ds capabl e of produci a stable
| i posorre, WOSAWOSES| n conmbi nation with other lipid conﬁgﬁgﬁ%"gs"%ﬁ‘@"
phosphol i p| ds, such as hydr ogenat ed s?)'S/ phosphati dyl chol i ne (HSPC),

| ecit hin,

Iysophosphatl ggpgﬁ anol -Ohg'ﬂﬂ]@%}% hm@%latl ‘%{lgg?mcnom of at least about
phosphat i dyb% w6£x4 mh;bltspdinpagh:nypﬂmmacodgmﬂmb lonsmmgmmmﬂl kqus. nkixamples of

phosphatidi c aci.d ebr osi I BFP ti et han-_ ol am ne
(osrD) i Brsa peEphirap Dt PREsdy 2PF T ROR G e Gl
di pal m t Oylre&@ﬁbﬁﬁﬂ@chﬂﬁ(dtﬁﬂ%ﬁibﬁmﬁDﬁPﬂlboelsatovxaphy, CAT (calibrated automater

pal mtgijll ol eoyl phosphat i dyl chol i ne (POPC),

paI m t oyl oIhe‘b";ﬂP%Pﬁ%)pﬂﬁ’étth ¢et hanol ai ni ne (POPE) and

di ol eoyl phosphati dyl et hanol am ne 4-(N-nal ei m do- et hyl ) cycl ohexane- 1-
25 carb- oxylate (DORFsATRIM coriiflbinhibn f3fe PROS KAGHLTorGORAAL AT

| i pids that can becone I'ncorporated into 11 posonmes 1 nclu

st earyl am wﬁtanlt@:dlefc(yﬂ cmientes] amxxiatte@weé}mmmg atitsopility myinhiditdaaor Xa,
tri et hanol a uryl sul I sul \ ' e,
gl ycerol r§ eﬁo’ll‘c”'C °¥ emh’éés)f ducf" ‘l]éhattale%t %iﬁ)puﬁg?ég%% gﬁ/’ﬁogggg%@s,
pol yet hyl ox36b 24098, 45%,69%@65% G0, 5%, 70910 75 B e305aL 8 5001909, DPdedsr 100%.
menti oned above (DDAB, 30 DODAC DVMRIE, DMIAP, DOGS, DOTAP (DOTMA),

DOSPA, TAP, DSTAP, ) at| Vi i,ds.i ncl ude,
phosph‘aﬁDPdl c acid (dﬂ%lgﬁ‘ﬁt E’b‘ﬁ r%ﬂ}%{fl%%‘% I‘efeﬁ:;@é active
di ol eoyl phf)@e@i‘ﬂﬁhgﬂ) GInHQ@ﬂ@ne@d’tﬂreK Qﬁﬁ@d Ehdé@lohpld membrane or other cellular
2010/ 056765PCT/ US20091064060 34 di cetyl phosphate that are able to

f orm vesi cmagbragg.suehay watekisw§m§se@a%0ﬁ@a dians d &his bidinetinmediated by the
categories e I i ature of the lanellar
structure. TIbcﬁl%%?Iﬁﬁﬁﬂa}n% %éds]% g%%t1£ (t)hsesélg dhh evAgl?)éged by the New York
Acadeny Sci ences Meeting, "Liposones and Thei r Use in Biology and
Medi ci ne, " Decenber [0090], EweeermufreduckdimdrhaionBwdat od B& debivMsies smal |

uni - | apel | V.esi.c UV; nd | ar uni -l anel | ar VSIC|e LUVs
{0124] 1 » GmiiFrabiidy fo b BfHesSoP R tuicP Lo R b Lt S Hice er el
in a |iquigingodd dhfhlexbs WURWERIFXH] ERArthSled &F AW BRERAliMlURD Ul AEHBL an
aggregate with the hydrophilic jhead" regions in contact wth

sur roundi nmied pefife’s biedingwith Cah dorsad phasplplbpid srsimbrans; intarasgion wéthi n
the mcell e I

cel | o (o fETh Ry FRE sl plbafl it I RERA R0t AOONRIRIRRE
at the centheionsior hthehep-faaioksis eedue&ﬁibr‘jg%ocuﬂthz(twﬁhanldlfK—aoMompm&ldﬂﬂy the

M cel | can be used. to at ol I ti Y

nntt oot oRtpmpbEeniste BoLE A 3 BRL P R of B 8 vRR R Rt Rfisasfers o
del i very tmeaaevdnaég%u@)eiol“a@emblesmueehe @’é[}@&ﬁ&haﬁmm@mase
"pharmaceutically acceptable polyner" refers to the group of

conmpounds whi ch can 58 conj ated to . one or, nore pol ypeptid

descri bed here. Iinfibidpribmging 3eEv ity niefrgato acfHOIS‘Fm%ﬁ pbilibter
to the pol ypgRk irﬂll?oﬂo? oFﬁsféabe\ﬁ a@tﬁdo@é(éfqﬂgbi@gentt b e i@l p olséefsﬁs ®Xa H?lﬁntm
pol ypeptide in vivo and in vitro. Non-limting exarrp es i nclude

pol yet hyl ebiedigk petdlity, wheshgnit ingirpstivrwlindisads, pol yvi nyl al cohol s,

cel l ul ose 20derivati ves, poI yacryl ates, pol ynmet hacryl at es, sugars
pol yol & and m xture o 1264

vehi Clﬁ i's defined 9 &% ?un clucultahn half l&]fgcér rplﬁma%%mifg e'ersetrOXhe
pol ynucl eofime esjuired m ahd}da;stnmhtentlﬁummﬂ aasmuﬂotg dmecxd:eﬂlatasan yimmdmiml tes
are |iposo ati.bl e.pol I ncludin atural
ol yrrer < aifgueyRIREF B BB REFRIAEp Bt LRals Sopafiptin sdalihine

pol ysacchagds&l@sn of inP@isn. ysaccharides; artificial viral 25enve| opes;
netal particles; and bacteria, or viruses, such as bacul ovirus,



such as an extrachronosonmal replicon (e.g., a plasmd) or a nuclear
or mtochondrial chronpsone. A nunber of vectors are known to be
capable of nedi ating transfer of genes to mamal | an cells

known i n t WO 24t¥059%d descri bed herein, [0128] A "viral %@P%%Oﬂf’f?éé%ﬂ
defined as a reconbinantly produced vt us or 15viral particle that

conprises a pol Y”UC'[’ﬁﬁéj}den{eQeﬂéﬁ %ubXtéé idt Rteds (30Shoi€ 'th tc%‘\ der
in vivo, ex vivo or in vitro anpl & of viTal vectors
retrovi r al added toz §Xa dulsnow yusriag apsglerd dendwith soetidieed thm%sienvatwe

vect ors, havi r us v cto Vi rus vect

Sor 1 ki ForBoopiey BRdlitelt ba Bae O Sl e o a T ae i
have al so barnvideyRhepadidhah 1is Gortd aG8RAedtHOA@RYh ARekidURTBY B IEI apy .
See, Schl esinger and 20 Dubensky (1999) CUM Qpi n. Biotechnol.

5: 434- 439 @#tYahg, et al. (1999) Nat. Med. 5(7):823-827. In aspects
where gene transfer is nediated by a retroviral vector, a vector
construct refers to [pheyPoAyqughaekhl S maRly iﬂxcn&iets %ofe%ﬁ@é(dé@énd any
genome or part thereof, "and a t herapeutic géne. used herein,
"reuvvi r al antigdii amémanmmentrcarmzmle chgim thergef obtivs she teumradbedy” dieludes
carries the s nln £ ene or
25nucl ei c En |pa ngléméé técg %Egldélt%a’%fﬂ%c#igg}ﬁg?%rél%gggﬁ?aly% V\@hﬁ zmgel I
virtue of hﬂrmmmtahshenio&rcuhgmhmpleebﬁ suah thetude St atel g limitsd genome |nto
t he ho t cell glenoma The virus .can Iﬁ%)tj‘?frqthe host cell via i

nor nal QTEC‘T'P&W? RERSIIY SESERINGIS TBgionE- hegVs Aicleht fagin py 'b%a:‘i‘tﬂz’i'lda‘ca

different hagbn fRkdor %qfea@ma{ne&qphpéhamvam%néol&p a%ewchm%r%hd chaﬁs
used herei n, retroviral vector réfers to a viral partl cle capa

i nt roduci ng)r@wo@@@@ugt fmanavedrls (BRY) iggiont @ agy geltion 8rdnl oughleastwie aqmlen
viral -1ike, f'télﬁéﬁ ggg@gl sm WD 2010/ 056765PCT/ US2009/ 064060 36 whi ch
integrates in 'h enom ¢ DNA of the infected cell. The integrated
DNA formis called a provirus. [0130] In aspects where
gene transf er i s nedlé?Ed Ty aatiBiieswan & pelgclonal or swobclasl amd can be

"ot or o1 o PR 43 AOGNBATE RRTaBE it bl HERBRLe G R 1

t her eof , and a transgene. Adenoviruses (Ads) are a relatively well
char act eri zed, honode026]s Wieathn Gflood dodgesiing ayehtstasngedgeinr€fer to

serotypes. See, ., lnternati.onal PCT Application 95/ 27071.
Ads do not aseaadwé% %%bg? g ‘PBH“P%’E’%“EW&CI%@ %qaﬁul@%%%vl\?hé%m nant
Ad deri vedgMerdiRisor tRdfdbba! Al Iager&bmnttta bseQAHEAcANE a?@&cﬁfi\%rhﬁl;tecﬁ 8y

reconbi nati on and generation of 10w | d-type virus, have al so been
const r uct edis igeantionninesometanhedimepeTa oot icezguiasing N@@t hmx%ﬁlaeuiemarﬁhd

VO 95/ §198; e
i nt egr%qll n;f&r?é(lgchﬂ he (ﬁ A@}{ fhﬁ% 5’“92%%&{ ‘i%hé’;hé rm)na %6@110%%(] lﬁtmo
(1984) Pr oggeniNaby be AcagulaSon factdSAn [RilyeA6d: BHTA tatic doaglldmlfacte:t, aal .
(1988) Ml 988- 3996 013 Vect or s th contai n_bgt h
(1988) MO confmbinins D pb Pt Tt 2o b P o e OB S Oh
oper ati vel ylobd Eﬁﬁ%d}aﬁﬁceag@ﬁl tay BOMRon-EpekiiR aaﬁtbleegmemayxﬁc EQfifipIaE 6 blood
capabl e of transcribing RNAin vitro or in vivo, and are comercially

avai | abl e feagnintegrgsals lealiede bas n@tlmteég@n@smdﬂwﬁlf@tmwﬂaﬁa B/ Bega
Bi ot
1 0 ec{sr (Mgt S 1a, ¥ }J{Yﬁ%ﬁgfﬂﬂec%&bﬂﬂhﬂ AR \ﬁWIﬁzs(ﬁlegcgn hid tﬂ{u‘tn!upfagtox

vitro Transcripti necessary to renove
and/or 3' Vih(HosiSated epocdg atiagamivatde Aﬂ](bzm@s BOBBBEOB)) XdDén, &XxXa,dl/1a,

potenti al r at e ternatlvet ansl at i i iti tion codons
e ot her sCURARBA AR Fabiniias et odoas i cesi ato
ei ther at fBRat Bv@lre At iffrrh&%@ fih Rsb@RnQhefniAN S MRkoSBtC ﬁJehfe Emarhbmehumn
consensus ribosome bi ndi nge sites can be inserted i mediately 5 of

the start glgeicksmepreviindirede eanpseBBAT. StionBpMidsns caepiegpitgicnanisties
al so I.ﬂf ! UH@Z&%SI’H'&F&%QH&H&TWO?&%%&Htlz.lﬁi’:, %tﬁ%lelde(ﬁ H&Q—QCtE\%&g%ﬁ'&grpoﬁﬁ’il

complex concentrate, Feiba Vh, platelet concentrates and combinations thereof.



herein to the cell or cell population can be done by the non-limting
techni que of protein WD 2010/ 056765PCT/ US2009/ 064060 37
transfection, alternatively culturing conditions that can enhance the
expr essi onVRII6HFonpt e t he acti vi t}: of the proteins BFTARI085/064060
invention are other non-limting tech ﬁques. [0133] The
phrase "soljgh.: Nad of - : : B
et tar e phafStBEholel R <sReahARLAL HELAHLARE RoRHARAS trombin
m cr oar r aysctieagblbéibhinolyead irfhibitod (BgRIdgtroteinaD thhither éiidtprateipllripbibesr by
a nunber o echni ques _known to one of skill in the art. In one_ .
Fechni que. 5tk GaREAREBPRURE: w45 SRy et Gy Skabfoho in he
determ ni ng ¢ hgd m-aﬁﬁ%@@@mbm,hﬂmomz/;hbicqibz@&ﬂr@ﬂshiaam SEHnatfds theSf.
that outlined in U S Patent Nos. 6,025,136 and 6, 018, 041. The

pol ynucl eoMorreexagilasiof availablebigagisorsivntiva faasers preatailablpinghraitatigh Berpken
turn can f ' . : ] .
10t echni quis tEEeY BECRRLEFALAPchedy AL, ERRUE FEM Fliuion of
5,968, 740 HadophiBH208%9. A probe al so can be affixed to an el ectrode
surface for the el ectrochem cal detection of nucleic acid sequences

such as descri bed by emet al. U S .Patent. .No. 52..172 and by
Kelley et al. (1999)["@| ?f‘ge%é? ass”eﬁés?fﬁﬁ?‘?%g%ﬂbﬁ%‘%ﬂﬁﬂ%‘ﬂ’f "ari ous
"gene chi pglmialsteidd i@ cORER@E witnthotheMdtilbtel ealaiitnalintidottScaité@ninodby n
the art. Exanples of such include, but are ngt limted to, LabCard
(ACLARK Bi BisSEYSicR aredhtidgtes kanechity %f%ﬁéﬁ?li%&ms}?earﬁlde%ﬁ Enpggarin or
(Cal i per TeeAnRhREuRSs CORPddifodaPYbHER dpIRES Rb st &l REHEMGREH hal
sensing (Cinical McCro Sensors); 1abCD System (Canera Bi osci ence

Cor p.); OnmmiverGonds preemensvigeh progasyine liate ang otf@e netdl xalicythmide geritvatives,

hi gh-t hrough 0 r 1 Eh .

i qui d- pha%%‘p%@gp QI;GSZI’ gﬁfk‘;‘% 1’?%?%%?@9% aﬁ%@fg@%’ﬁpﬁ géga%@%b}t{\éeﬁ%?l PIO%V.I 3d;]x a

t her mal | eComp®athmgPAY.Sk évoqidewleid thitachearthesCa gy usddyis eombiyiivn
(Hyseq, _Inc,); BeadArray (lllumpa,. Inc.); CGEM (l.ncyte M.croarray
Systenk); ¥t FWH@BE@WISEP“%% &by ﬁa)egﬁymﬁslﬁ&weaﬂﬂm Shshied! be
from 12 t ooldrvePQlatheRthe: (iRt RhBitd} @3BocShbd&Rially tic?t hé @@Dked than if

Bi o-I nstruments); Mol'ecul ar Bi ol ogy Workstation and NanoChip _
(Nanogen, ¢ither jntidgterivare oF baisgd eloge.aGellashvgy (ty etheprnpigpiep et engibsd will
Inc.); Bi | [ AT f Pi ezoTi p piezoelectric

dr op- on- dg%ﬁgel'@%@s? 5@%%’{1@@%%%? unents, Inc.); FlexJet (Rosetta

| npharmatic, Inc.); MALDI-TOF nass spectroneter (Sequnone); Chi pMaker
2 and Chi pvaker 3 (Té028ThehitammsinanT onatendedric mean andmBanidersiotive
(Wsis, .Inc.) as identified and described in Helle 002). Annu. Rev.
b om0 Eniehysie sgoastorasnd PERSTREIgR et ot Gramiie 4 SPRRHE AR 9L
are al so dpsdy bbeévaQueh 4d.28.adRab@nt Publ . Nos.: 2007-0111322,

2007- 0099198, 2007-0084997, 2007-0059769 and 2007- 0059765 and U. S.

Patent Nos.: 7,138, 5 7,070, 740, and 6, 989, 267. . .
2010/ 056765PCT/ uszodgs%"é4o”601f’@§na°e““°a? compositiqng 1%@}6\1/1??11 triecludedhe |

"gene chi pgmiQhatioiof 2R 8Edva%Sent GRIAL AdaRid?JinB BPRSvE mANihdTRE SoMpEtAgOuS
to a polynucleotide, polypeptide or antibody descri lgeol7 herein are
prepar ed. wWitsbletfeisliegnostinpdrahdrapeniie nsarve ditfa Gnmivher gratioent , extracti on
of genom c DNA, RNA, protein or any conbination thereof is conducted
and a ified if ne Iy« s Sh&ehi P
or m gir)joarray panel C@?ﬂgr c%%_ |%ﬁ%§§gﬁéﬁ?tt§ leagtﬂ%gl?&ﬁg%ﬁfe'légg}’?on gf

t he gene( siefars togem empurodiie fX s flerpfative twdee st mingstérbe alpnobetp gdthaywith a blood

primer(s) contai.ned on the gene chip or nicroarra The probes or
Dr 1 rer s haspeBuati weth srigciedtBiadioe R Py braient AR EnBE SR iRed) Lo
interest. Mhj ekdalbrMekhe antou@h6MNd K18bd EfagRia@hOfHcA whe adhin®ferd@MoReor
used to identify the probes or priners whi c:Tw“hybrldl zed with the DNA

or 10 RNA ©EethefevigenEladeriyptiyen sefigisnt tompruce a detispd biclegicah padien igyapetic

30  result. It may also refer to the amount of a composition comprising a fXa derivative and a

blood coagulating agent sufficient to induce a desired bioclogical and/or therapeutic result.



suitable carriers for binding anti body or antigen, or will be able to
ascertain the same by use of routine experinmentation..

[0137] "Eukaryotic cells" conprise all of the life kingdons exc&fgt
nonera. TheP 2WP5HESeasily distingui shed through a nmenbFSRESHIYPRi060
nucl eus. Ani mals, 25plants, fungi, and protists are eukaryotes or

or gani sms Sufi €hi Be ARiA0HBPHE §lhnl . Y t :
i nt er nal rr%\ﬂﬁr%aﬁes an‘na zf%é:ayt ogﬂglléeg&g!ﬁ%@ﬁ%wm;éfe&g%roggPgéﬁgg’té}%nyOthm
menbr ane- bdasived shtaraichut e bigogiba spueh.elisthe Areserk arveotiong tHeastult will typically

i ncluding,.for exanple a hi gher plant, insect.and mal i an
col 1 5. o ivEiar RS PLBRG of FRploYhdicy B kb o) £ BCEEn BIEFRIER beslove.
Non- i m ti sdmigreng ©% pahetudeersdl ot i3 anheabiiant BREViG dTahe fRH inAditork, At S,
30avian, reptilian and human. WO 2010/ 056765PCT/ US2009/ 064060 39
[0138] 2 Pr iRV fitke B iphibitprfzam the plasmp, Teaiokatian qfiberaessasisy anghigdesting pr
menbr ane- boung 0LepREkheSTAN Rl e Shiind S LAY QebodBind OBk B s RA6L BE @
and archaea. Aggiot ?10na+‘fy, mstéa% 0 nhg&lkg&cﬁééoﬁan%l‘s’gﬁg#] n%ﬁ&'fb&%%g{sde
cel | s' genédrivetivendidromak dooguliteng agest wed, chd specifio 6% mkltitedtha sphjegtthas dken

Bacterial cells arge.ve .sr_reLI.I r . the si.ze of, an .5ani nal
i ¢ ochondr TENPieRsh edotisg e bOHP 5 inhtifiod g b AhiRBR R o gt
cel I's feat atRlotehhegulfedt@hd SlRefee sonditsh BeaediedsMBafighdbhnd SR r al .
| nst ead. of gQoi n%ée'; hrough el aborate replication processes_ |ike

eukar yHt essubjsgh s seugrity of the difiegsegandyiionithramynies glsadapinisieatignsnd she like,
i ncl ude bu : LJA ; DAl | A6 ) rium
and Sal m)n{(lalll a‘?}gg@%%drt%clrjﬂﬁ%&%bfegi%ﬁy‘llbkgﬁ% gﬁhﬁamﬂﬁgﬁ? I%dy&?%@ used
herei n, i seffastisnaeount’dol fachbdeerapenficrblyieéfsctivaaimoynt/ aefiemisb ¢hesanzbunt of a

constant rggions derived fromh n_gep-nline i munoglobul.in .. .
cequences. DHEN AR, Ut Hobd ArettIRE sl Moh AfnbTR1Rs oo dompinaton.
aci d resi dugfciagtto @nocdebiomgidalamiior g i en i rdstwioeH @by hdtieRB QUL ERS
(e.2., mutations introduced by random or site-specific rmt_age_nes_i s.in
vitro bt biFvelavhstione AgRALSIER the biped Foasylatipg aespbpr the féa profain deiiiatiye) is
anti body" aggHsefedgsein, is not intended to include antibodies in
whi ch CDR sequences derived fromthe gerrnline of another manmal i an
speci es, such as a nouse, have been grafted onto human franmeworKk
sequences. Thus, as [Q4@d Hfestive urindoseeelthe piidates decribedijereipafeers to

o et Dodk b g Sk bl USRSl e B

VH)) is subst2808 amad dnyitlad i ninBassifemutation chAnedises for FavtoriaInhibitors and

sequenge C S variations., .Simlarl ant i bodi es desi. gnat ed

o 1t 2 ( rORREg otlybd e Sommermih hoby Mooty BRrstiC i agtrery.
rabbit, gugpedicailg.it il@am&&xﬂgl,ateamﬁht&mnlitid@@a foRGa@bNESmprRmEed S

desi gnate such speci es, sub-genus, genus, sub-fam |y, famly specific
ant i bodi esPharmpgeyBeally aEcapEbleccagint iapd aitwe chaie pelyrePHAS coBpHsiEahe ARinef

t he above. ‘ i.ati . '

etan or FRALOLaRRSTSROND MO, Yoo S ARRAAPKLANA 1ot 0 RFUIBES Y Xeo
rel ative tID Nénddkdinfanmeinafromtaboitdd. millipnans @ abvowethgrams bbydy absut 100

distin fr a chinmeric.or humani zed ib .1t is ionted_ ut
that | erhurBiEAeS SoH ek & M Pates Sep B0l Akems pouh T oo G5
prokar yot i ghoQt 4@KAN 8k € ARt 90thallligeme anaddRitedipl R¥PMas} /lninistering in
functionally rearranged human i mmunogl obul i n q%e. g.,. heavy chain
and/ or 30|¢@mncewawr¥g aglavd soagnigtingagent e o of theeantidere mogl be 1gssg
singl e chah R AMJeROtE anidu 16 Rab Btk ddefiRE EReerE ' '
found in nat?veﬁﬁpﬁan “ant ngf(}? es. For é)é’ar?ﬁﬁté? %an %ﬁ%gﬁhéggknﬁ'm%ggp%f
| i nker pepantidete veadhbaginnotera wbodingdd gletangluycijme describédi ePheamndad
aci d 2010/.056765PCT/ US2009/ 064060 residues, . whi ch connects the
Vartabt (SPGB PR ARE Ry R RAP AT Sl HEEDARS SB1 B Pedton of ¢ he
| i ght chain. Such |inker peptides are considered to be of human

[0102] One method of determining if the biological or therapeutic result

is achieved is measuring fXa inhibitor dependent pharmacodynamic or surrogate markers



i mrunogl obul in genes or by screening a human i nmunogl obul i n gene

i brary. A human antibody that is "derived from a human gernline
innunoglobulin.seqygnce can be identified as such by con&arin t he
ani no aci dVOSYWEREES of the human antibody to the am no BeFHSWBYM e
of human gerniine immnogl obulins. A g%lected human anti body
Lotypircal 1y J svide 192 3ar80 % 381 bhiRhot 1A BORAE] S8 (RALLLS C,liTan
am no aci d sequence encoded by a human germ 1 ne 1 mmunogl obulin gene
and cont ai wstsamdrtbroadidgamesitidu €BechiathrondénTGAY tHrdebdelnyeigraphty.i &ty as
bei ng huma en  conpar to.the gernline irnmunoglobulin amno acid
sequences ?*@ﬁﬁ%F“@B@Eﬁg@ﬁ¥@9ﬁ?wghurine germ i ne sequences). In
certain cases, a human anti body may be at |east 95% or even at | east
96% 1597% 98% or [9903]i dendskd Bereinthamdrie "aedtdeS equament” had theeikaaieno
acid sequence encoded by the geinline i munogl obylin gene. Typically,
a humar antSeBEEFIeMEpRA R HdgsHPEe Plamna?olmﬁawlwhﬂflpwéwseé%% rid&

wi Il di spl @¥echRalBE BrobRARckOn &FhiE @f 86thsle @iy rPaRfANG Brel ERMRatatis i 3P
acid sequenég eﬁggdgﬁ%b thenhunan gerﬂfiﬁilﬁﬁﬁunggrzbulfﬁ'g%ne} I'n
certai n cagesor yihptdm therechrniiootay rajhedipsplicip termsrod r @attiaber ®mpbate ewen
no more than, dicode a%gi/‘%ﬂad%-sele@e%‘t NRiREe: dihd Fisille® from the am no
aci d sequence encoded by the gerntine I nmunoglobulin gene.

[0141] A "human nonocl onal anti body" refers to anti bodi es displ ayi ng
a single binding spd0164]ci"Tyeanihg cischawversvay iradinentarfc disondt &md masgiabns

derived from.h n rmdine i nmunqgl obul i n sequences. The term al so
nt endl r BN R R SRET PG T ORRTREIE 4 oRE IS e

ant i bodi espRaigpsies & d BSFdEIehRinthy HaQd A2 yei hn d@iefbsch QS RARL RN o NA BRI
anti body", as used herein, includes all human anti bodies that are.
prepar ed, dirplieswadatieptadthemtigpagnkgt axcedpsey(b} mbbiiigrahtordas alirs, anesiig

as anti bodj es..i dofram; Lyl . . JoSicon

t ransgeni gftsg rev'tﬂfjglrjl]g{étﬁ r 6iros (E)B r%gllt&% l??)‘l?d% r?gﬁc)?ﬁ#%@ndge@ g‘%‘%%‘f’%‘hg% }lﬂg 21158 r de{ff
hybri dona ¢g.epeatethgttheedeizr om 30anti bodi es i sol ated froma host cel
transforned to express the antibody, e.g., froma transfectons,

anti bodi es i sol at ed rec iLnant.,._conbi.natori.al human anti bod
90 20161 036765PCT) USIEEY) GrisBES P R FORRE iR B PRl
exlo_r essed, oﬂl‘ll“lleﬁgtrﬁdpmk asissﬂhta% efi‘_hbye wlﬁgﬁmﬁ/dmale?y ﬁ_mﬁ]seti o"f\émpams.
splicing of human i nogl ohyl i n gene sequences to_ ot her

sequences. &@ueﬂa @%é@gﬁi%‘é}l}?wﬁﬂﬁﬁﬁg SHRABON) Al Hoty @1 dhs BAIoRinthe
const ant rgdivasl dRrthygehehegm human germ i ne i munogl obul i n
sequences. I n certain enbodi nents, however, such 5reconbi nant human
anti bodi es can be subiected toin vitro mutagenesis (or, when an

ani mal transgenic f dPLOlmdrthey, §ederanauwevens’ alaafers ty “ihvhdtlingonat i c
nmut agenesi s) and thus the am no acid sequences of the VH and VL

regi ongy of the r eCO’T@i%ﬁg”t“A@%ﬁi@Qﬂio‘ﬁs o & SRANATE B ddialcontfitiouSly or

derived from and relat to human germine VH and VL sequences, " nay

not nat ur ainkeymigsently thrpudhpwt thiheouserd treatmenb orpthady efideteaninapgethe oiosle i n
vivo. Methgds. .10 i e tjbodie e cri her ei

{0143 A TR Dipubatk ARl SERRARL-PH 2B ARRRE KRR FERE any
| gM or | gGull) vdrh@ithitlse @pqaicidn byedfeatyrapiahdpipesstoffile the 9 thegaaescell
[0144] The terns "polyclonal antibody" or "polyclonal antibody
conposi t i opfinGEearse gndhBr sitieqt BF1aE teyed, HipslsF At FMIgIIRERIEcasbE hat
are degg veghyfid0l hadlih 8558 MveBirkiSlakierni RE% sc[BREY bR Rl Sk R

i mmunogl obul 1 n nol ecul es secreted agai nst a specific antigen, each

r ecogni zi nopitablgi dopagedprmudgions ped mpGodsdf atmanisteringthe agandscdro kadwn in the
ant i body" 9 "nmonocl onal antibody conposition” as used herein refer
to a prepardtion of antibody nol ecul es of single nolecular

conposi tion. A nonocl onal antibody conposition displays a single

bi ndi ng 20speci fi ci t[)168)d Tkfaperitt ynd @mp@sipand ofchd preseapinvepon ch bd 6ded

in the manufacture of medicaments and for the treatment of humans and other animals by



25pol ynucl eotide that will provide a signal upon expression of the

i nserted sequences, such as green fluorescent protein (G-P) and the
like. The | abel may be detectable by itself (e.g. radioisotope |abels
or fluoresVOWUEEEFs) or, in the case of an enzymatic Pab¥p200%1g060
catal yze chenmical al teratl on of a sub&trate corrpound or conposition
which is d

det ecti on %:Prn?ir%rﬁgg chl m-gp(gti Aﬂ? 9{:;&}%%51%\ P ﬁ"‘wg‘ﬁ@% ?%?Oscr eg%% LCtﬁgilsjedle%
sui t abl e | mlphhsnacaeticateympnsitioas.e not Iimted to radi oi sotopes,

fl uorochrones, chem | um nescent conpounds, dyes, and proteins,

i ncl udi ng enzynes. 010/ 0567 CT/ US2009/ 06406 el

be sinply detected Sﬁ n&%ﬁ%&t %ﬁgﬁﬁeﬁngﬁwequ gﬁgém{nﬁgettecﬁ% haﬂig'
detect ed genefyaultyble e, i @p@&mauf]eﬁ paesel @ﬁmegubsﬁtmes MR Fagdudcd |8,
confirned, whereas a reﬁgonse t is quantjfi ed gener al I% conpri ses

a r espohseMHAVENAYS anddnasdermilapdraingsgagon. Thiyibalse by Aprocissk thasheprefeaiede
such as aniolu&tv%nlss}af)ywuﬂﬁle%h&iﬂgﬁ%ad'é%g H%rlea{n@ﬁtr argT AP 8L de bJ—:ch tleate%

5l um nescence or uorescence assays, e detect e response”may be
generated directly u5| ng a | um nophore or fluorophore associated with
an assay conponent d@11| |9neqapdrteaiog if the maihad, teormhlh!dpnet:ltewsu@fng

a | um noph L d anot her eporter
or indicat lglr %ﬁ#&ﬁggﬁﬁ P&ﬁkﬁﬁg%§%%§npb%e%ﬂéfv Bfo HNescent @Jadoléqls t hat
produce Ssi mafaaon nshy ded addiuT{a 1@ s, end olinitdl ridttey dsenybbadhimiaRESCRNal and
chem | EHQ ngéience. Det ect abl e | um nescence response generally

conpri Ses hange in, or an occurrence of, a | um nescence signal.
Sui t abl e net hods and | urni nophores for |um nescently |abeling assay
conmponents are know oini]t MEheasin ‘Assae@SHusQEKkEEi0 i@3pRLE 0 hikcleic acids,
Haugl and, Ri chard P. (1996) Handbook of Fl uorescent Probes and
Resear ch CH&hie BN et NAeiTyrs topnelgslessseparated fopesba AN py RN As,

15i ncl ude, ' S

0146] Exapleaver R ek Rl A e Pu R RS RRE R 1 oy
limted to Mflaltgcbne@@emd” hhm;ahﬁonecludestuphmtct@rﬁmgmmmw are@st myturaily

erythr counari.n caynma r r »
ot befe. osstriren paengtl L e O POLh R PG SRR e B g Potaea i
sui t abl e oflkd €@l heigdstoaEfer @eBPePRIEs hid pﬂa&ntdauzglam@olmeu eldat dhd?.cellular
(1996) 20 Handbook of Fl uorescent Probes and Research Chem cals (6th
ed.). proteins and igypaag ¢ §reamB 8pthauped and fgeombingi @%&%&ﬂ%b@wmﬁs
functi onal {zechihentf, a6d feirh 8kB1a68Y AleSiseplil RS hlaﬁmonztguéht >elilutrahd
conponent present in or on the surface of the cell or tfissue such as
a cel | suréthowiveainkehich Seicelhbiseuef pelgnichaetite, gxemqﬁspolwmﬂtlddlm@embut not

are lisgte 0
o oupsd red wioBu SR ARGL . AR HAR o AP HE RS 1 DB famote,
of which rmMsdil&tedSelﬂlstaQ:thtﬁaQMepdiEteﬁ fmaf mm{cellﬁbﬁhssﬁlﬁllz& phesengt or

nol ecul e. The choice of the functj | group of the fluorescent | abel
Wil | depen%FHBWP?hésé% PRALSH t3hose A 15 eé'fttanfé?n Rayrally egeurringo agent ,

the marker fRBdS §6 t /&0 antib fragment(s) thereof, d t
2001 056y e B R S et 09 ¢ mgments) hereof, does no
[0150] OneregipeGsolaiont’ hfedlpmweshtit ﬁlmetnmt@mllwbquesb cangerpast hod of
preventing or reducing bleeding in a subject undergoi ng anti coagul ant
t her apy: by adm ni st gp t iﬁn STOH, -
fact oPySXa protein dgp H/gt i'@seﬁsg% érgﬁj @%? tﬁ%&agﬁt‘ t}é‘%? of gﬁ bﬁ?‘%{)@“ o
coagul at i rugfeagemmmin,apdhmaaﬁrﬂermamt]ledamel, demls liiowﬂam@lguﬁmhh hogrodepgnt

initiates o nces. bl ood. ¢ tion. one .embodi nent., the.
coagul ant Bk TS GirgRoRgUr e aTR: (i SRR The dgy Bipdified prbiei
anti - fibrinedinke h@einl a¥dotidcluded eQiiQaISH AidBENFor dxBR Iéeﬁzb‘ﬁa&qbl\bey basbel at
nodi fied active site and/or a nodified d a-donmin Fhereb havi ng

ei t her red@edd> § hemolpgvenkaligiatvel nat lappt 3P % oraltg@mptivey ftt\l@asra&ft %.85 an

30  alternatively at least 90 %, or alternatively at least 95 %, or alternatively 98 % percent

homology and exhibit substantially equivalent biological activity to the reference



1l0antidote and substantially neutralizes the anticoagul ant activity
of the inhibitor. In one enbodi nent, the derivative is either
A a-deficient or da-domainless. In one enbodi nent, the bl ood
coagul at i NYORBWM6768 sel ected fromthe group consi St ngPEF/U§2009/064060
coagul ation factor, a polypeptide rel3ted to the coagulation factor,

a reconbin n £ of 0 her
21 et 3t S99 AR L AEYAL A0S SRR B8O LR TEEL bl e
anti - bl eedpdigpepgeéntegidnnhanoiehein perdendpatiot exatipie, BORO8E % CHGH loa D BYof
agent may pe selected fromthe group consjisting of an adsorbent

cheni cal, aCHERESIISRTEY RAMCr SRFGITHIITanS hak Wﬁg‘g?‘&é’e‘ld & RESFUASS 9f,
Cryopr eci ppdsad @r afthof deRRNark FiRZ@Me B @éﬁ%llﬂg@moﬂ'&g&ﬂcgqa%@bu}d be noted
concentrate, activated or non-activated prothronbin conple

concent¥ at &at Wednealythe hpaxarmém!@tof E86n tratrelated setigdretorns) ﬁawd@ﬁ@ overall
20t her eof . a I s.are
available i'n I\l@?lﬁ ?'ﬁ%i@%n th%?% 7 %icglﬂg fgp{?ry%%g% otr'(tglﬂcr%bh eg%rbtrh%
Concent r at ¢siredEh@btidnakedi reimains. Wis latigiredhe nsd lhelpeméntﬂ'bmwmybl 8qufres.
The subj ect % be a manmal e partl cuI€ ap n. LOISII]\
Patients sifFftd F@n*r%?et?fmlféedt%@ﬁésﬁfwwaxpéoqaﬂa% 'gocwv{bl § Yt- tor example those
25ant i coagydsaMiedtif EHRRINT BriToBSAIRIMoLECHENR B@(@G?%FIM advhpdl of & eds one
or nore of an anticoagul ant, such as an inhibitor of factor Xa.

Exanpl & of 9% Sienierment 3htssctdnat.7 48 . ablect b1 R@fmﬁiﬂvmef%ﬂ@armﬁéﬂ%é sk
e o OBk A PASARL DR AT A B 1
pat hway i npdrtiular pleﬁlﬁee(ﬂﬁﬂaaamwwb BOASIN MMEJS@STB,p;smgb}ﬁlﬁollowu@rdefaahan,

PD- 348292, ot am xa DU- 176b, . 3 Y517717, GSK9 3 rml ecul ar
d i
wei ght hep%i"ﬁete’én e‘lf’é‘FlcP%bétﬁ” B Filig) = OoRmsHAG o ‘g T“ Ospegect =
source of y@RNIAHS =BLOSORGY] B&Tcﬁpﬂl&sf—oim‘éqﬁel%w%@w IHI@}PW(QREPU on.
WD 2010/ 056765PCT/ US2009/ 064060 44 [P Il n one aspect
t he deld vaPpighaspas nan-fsendans eabrnk e EMBL +dpaBbr &)Brb epBatk @S
removed d g, domaln, shi 1%%1;?%@9@@&1‘3?1;{]35&&{15 Sﬁh&%r hé’o@ﬁdﬁv&n%%oﬁ{d at
exhi bits no procoagul ant ‘act aspect erivative
conpri ses tit folematg hngrng agdiesk: heg(/Mndﬂnhmnmé@v/cgEbmlBMﬂ. or 46 to
448 of SEQ I D NO 3 or equi val ents thereof. In 5another aspect, the
derivative conprise | egast, am.ng, aci,d res e$, and ,195
Lo e o 46 tR" 56 TaRsr, GRR . PO R B SRl Bd A [
thereof. interchangeably ankQdfeBfo d polph@idrerm af petdotiats dfhlﬁy Ilawen&mm t he
fXa derivative retains the three di nensiagnal structure of SC'[I ve

site of0 t heeoxyabesugleatides of Hpjrusieetidas o aglestithgetfhdo P%léota%e hal

structure gy hig-difsstandl ﬁﬁlcff@é/alﬁeinzgggwglﬁ'ln@ﬁﬂf&g% %B@ﬁ o ﬁnk%o@h &he

10J. Rio. em, 1996, 271:2998 [0

anot her as@élomlmfaic h@l—llmvtmth@mples hepdl Jactgetidasas ganer rgalsc ﬂr@m@nt tier d a

dormain as well  a |th jn

aspect of %’ﬁlmplle 38 cfhe “m ?)?ag‘ggﬁ 9 tf"E\c/égg 1§$€nst1§1ess HGC?F‘%AT @“%NAQJ

the |ight ehatsaRNA hﬂfosmdlﬁwmaﬁbo@me@wma 1¢nea1by1aﬁqaﬂymﬁwu¢imnprl se

t he cat al yt| C dgrral n ({f rela %erl ne pr whi ch 15are, can%bl e
ycleof S‘&‘t‘ d

of bi néfl ngPRRARICHPPYPEcieefEs. VEET A %?‘ﬁﬁ&s@é‘“ﬁé%leﬁ% ap

domai ns WhRRIA 1085 8&fuchd M&a@ a&d %Icfb%&déf[ﬁlme?k rml p%rynwestmeﬂemcompuse
catal ytic donain and are therefore capabl bi ndi'ng snmal | nol ecul e
f Na i nhi bi medigied Bxclegides sush zr%en%thjém@euqlmﬁps mdea@@gttdmmalﬂge Ifipuasenty e
not limte n kal
t hr onbi n a%l 1’cat1onm1<‘§-4he% %18& Je%f‘%gtﬁre Mg Be ?@%@g@ﬂ%{ ‘ﬁaftel 59%\]-:'rﬁb]§ of the
derivati velsolj;mrcldaﬁﬂe |T\lﬁ=i qedﬂenEQabﬂJcldooaésl dande attert-dlﬁedaw mo-ragledgde
resi dues equivalent to the active S|teiﬁser| (‘E 1‘21 or .aspart

ied after poly

aci d (H5P28INPIERSs-§(ROIUEEPd5gn fe fufhgr modi TE8%) Syqh "é%ﬁe
enbodi ment gpjtdAGod 6th AMabiBnPERhSINBnMMTHR t&BOHEER P RURAJMBRL aftEt | Vi ty

single-stranded molecules. Unless otherwise specified or required, any embodiment of



equi val ent thereof, with at |east one am no acid substitution,
addition, or deletion as 30 conpared to the G a-domain of a wld type
human factor Xa yrotein. In some enbodi ments, at |east one am no acid
bei ng substt%glOéfgﬁﬁP deleted is a y-carboxyglutam c WOFCT/US2009/064060
2010/ 056765PCT/ US2009/ 064060 45 acid {3 a). G a residues are shown in
SEQ I D NO i o i

20, 52, and g efith DL ASLAUAGSID @ e tppdsextibe: HE ol iethucd fumafa
aci d sequemh of sva chentl eoadtarty aingkEQ tlaBddddorBs erouequnpvellic&m totrinﬁme:pfthc but
is an uncar b@)g%%g ﬁ%bf under car boxyl ated or decarboxyl ated factor Xa
protein. BBodMrents, the 5antidote is a des-Qd a anhydro-fXa
or des-d a t X-S379A. I n sone enbodi nents, the factor Xa protein with
reduced phosphol i pi ctolrlat]brza?el bmdfnesbnﬂusfdﬁﬁphedd def‘ﬁpédlﬁ@&qMEfof fati on
or deletion ?f the EGF1 and EGF2 (shown, in gure as am no _aci ds
46 to 8% aRtfePyde Basesadenings e Bytoung ) oguaging46y: thymige (P &‘Eﬂﬁéﬂ‘fﬂ @b fene
EGF1 and/ o 0 in
or subst ant YA Ty N Ra e Ry pioRaTR KR R bl em b e
For exanpl the atphebatioalirgpresenfarian pf opeymakiotitie mw@ul@d Tph@gmab&ucph d

menbr ane blndln nt ai eav

oy cont ai FPRa TR BR A CirRtarp S ol E g aTingla et i
cont ai ns Oysllided fdr mﬁnammmoaappimn@msduﬁl zts,ffaﬁctifoﬁﬁrgﬁnéx’ﬁﬁs shdigdrology

di sul fide bond with Cys302 of the heavy chain in SEQ ID NO 3. In
sone elbodfSHEME: the derivative conprises the anino acid sequence
150f SEQ ID NO. 12. In sone enbodi nents, the derivative is the two

chai n pol ypeptide cqopis]si memsic& ! &2 “Nentid3.or **ﬁmﬂh * 1200 @HABEHCS |
the derivative is the polypepti dég{of SE Q% h@ [ 0156]

I n sonme endBéprEhcsveep hwo pariidss 01>@t\p¢qattyprﬂugiexcuavﬁtm%c%nﬁh@éwa:an
modi i ed h&eae{e){elﬁﬁ?édrbﬁ}é%gr@mﬁf?@ﬁ ﬁ%s’i'r? il &%Q&éﬁgé &h 9 e%or?e%l' dy
ome e do %

factor Xa protein eas m ho aci d
substi t ut i pnpéss pf esgrtisat. When mpommnahﬂammpamddemscetmom@iedfb)jahe

sel ect from. he rou sting,of Glu 6 Glu218, Ar 332 347
|_y5351%]I R %8 %‘h@éﬂg’? Chled a us gtha 9o 5&%1%9 gee of
Argl6s, LyBordél8gy @d@des‘sﬁfeq&&mms g yEabs ¥PSE ﬂumbﬂbﬁﬁﬁd&gmnor&%ﬁféldc\é@i y).

In sone enbodi nents, the antidote is a factor Xa proteln with active

site seri neoS{mEs shged by BEerqupResAn JuaRlter) opmariegwlogeus hipritnes phares
numberi ng) legsetﬁhlg&'@% @M'ﬂt Spalﬁeﬂlzﬁﬁg‘lﬁ? %&.9 ﬂ@&% EN8eft ao!uﬂ%xféeof tﬁ%@ﬁbetnﬁ%

nodi fications may be ma rotel or to any o
nmodi fi ed toahppesait msenmorf r agnent s descrl bed above. For exanple, the
des-d a anhydro-aa with active site serine residues replaced by

dehydr s al ani ne descghihgd | .. ctivity.
30[ 015 I n ot her eﬁg%ﬁ’ﬁne%pgl%ﬁ%u %r%f quﬁ?u\?iek% aes]%r%egﬂgge%poqﬁée }ég% i on
Wi th ATl | | polgsfpadd meind Hisfa\tmmqsetddhﬂagé {(tM dxamples GCBNEEE %, T5%, 80%,

w | d-type tural l ng. factor J,n some enbodi ments

| east one %ﬁ"%%’:@g §§ S tgt%’( gnseﬂ‘ée“ﬁ? é‘é@‘iﬁ‘ty LR anQMCRH §PquEse means fhat
2010/ 0567 6[REAT41 1480 @A %@A%cheﬂ& vakds Ngos%ﬁhé h&@s%/&f@tﬁ%mﬁ%t@%%m iy @847,
Lys351, Lys414 or Ar$24 in SE and 7 (Argl25, 01ul29

Argl65, Ly®&vo squencess F30s @#Cfnmegtzwd th&mmrrb@m«}lpsy oF Y6QueNe? (daptity can be

respeciq Ve&%f%nngﬁe‘&‘%ﬂp@{%ﬂf&vhn%}lﬁ% s {Qi%v g Qr? 5% ‘M#;fé tEX@%eicZ}%ed in

proteii or |ﬁs or nent s descri bed
above. 5[ OAb8pel a1 abtte I(Z(E)ﬁ‘h)ﬁdlinﬁm Pratocddia NidacuderBivkeigy.vEr efeSalﬂy,MeﬂlmBI n

conprising the am no a uence of .a serine ase cat al y

ol 1 wh EHESA aEd FHBENT: DoF lf g oEEDa o T AT, g Kara

heavy chai %smmﬁ&e@ 2 1%1151 p@)tgmmca W UHEARRRTHRY A SO LGRS BR fEliGHingS
|

pl asma kalli krein, sin (or its bacteri al
default paiameteu; Genetlc cocle— standaud filter = none; strand = both; cutoff = 60;

30 expect = 10; Matrix = BLOSUMG62; Descriptions = 50 sequences; sort by = HIGH
SCORE; Databases = non-redundant, GenBank + EMBL + DDBJ + PDB + GenBank



honol og subtilisin) which have been reconbinantly nodified to | ack
serine protease l1l0Oactivity capable of cleaving protein subst rat es but
still possess the structural characteristics of the active si

cleft. WO 20100567660159] Al so provided by this inventi 39“&@%"09’064069
phar maceuti cal conpositions contai ni ngz one or nore of the nodified
factor Xa e dathieR - SR Rbe DS SpQdaleNePIR, 19Uhifs QR Atk Ab o DRRYER be OF
hepari n antidotes an armaceuti cally accepta l'e carri&r

15conposi t faung aathe ftahbmmg bitarna dddressahtspiliveet nabhnimeed. vb%kaemﬂlastmvamq

of bl eeci nireoriboR SRR 2GR E o e R Rakival B Pl i SR "

sui tabl e aggndg @€ s dpd&&Tea@J)éidcﬂﬁ{onﬁiM@zﬂﬂ'%ﬂéoﬁlr&ra iRpE&shdvite taé;tame dry
of the factor Xa rivative. An exanple of such 1's a stabilizing

agent capatimélapbiologicalRftingyt he plasma half-l1ife of the fXa
derivative. Exanples of suitable stabilizing 20agents include but are
not limted to an arﬂ)il’f]xaﬂﬁrléﬂnp@ij%n'icﬁ&pgﬁﬁ Flchgk 418 RS lGeleid L8
heavy chain or an al pha-2- nacroglobulln bound fXa derivative.

For mat i on b&vmmnmﬁexe%emmwnaa ceain degrea/ef Imwi%ysm&bﬁhb mzq:ln@lde
agent {exOS R e ot 18 BlerTRERRALE A hbbiNRKh doBiOGk0cq.
macr onol ecul™ar 1'n erac i'ons a| ns the  ab Vet
dependent hmiiibhdidis ibiendtdng $nclideampleizachll havihg ah%ﬁe(armtelshpdnmwhlch has a
suitable for co-. 2b5a mn| tratlon i.nc ut are nat limted to
those dbscripdrdseree Qm? ogy wighior yyith fge quﬁﬁﬁﬁ ‘?‘0%?% Inyone aspect,
177(11) : 82(@ndees Wﬂulﬁ@%cﬂ“a%p!ﬂ!lé 8@15}%?%% to Fhe nuBlefe adtd&MBompPRaie
277 (11), 9366-9374, and Church WR et al, Blood, 1988, 72(6),
1911-1921. thereof. [0160] In sone enbodi nents, a factor Xa
protein is nodified by chem cal, enzymatic or reconbi nant nmeans. For
exanpl e, the active k3L Qo di.fi

dehydr oal ani ne, and %iiﬂesﬁg B@Wﬁyﬁg&;age @%gé@ﬁg?{:é:% 1@ ?Llﬁ%egg%%?n
chynotry psieladid'g dreaei(ORFaghatssepableed encodixaapdricular p&lyp@phldel g gprddein atd

R

W | d-type @écidQeldih My b2 iscdes edeniBdaigdr fRdngentedrdill-$enigth cﬁ&aimh@eﬁces
for direct expression reconbi nant anti dot e (r-Anti dOtnt)

al ternati vei e %PeD@ﬁb‘r"BlFBﬂWY\ﬁet Fseaifiet Yptheds Qfdmlaft}“éd’t‘f"%‘ %ﬁ%ﬁ“be
produced by, L&&eRERI,N Egeﬁgsse afphligwed, Ly activation to the nodified
f Xa by an aqtlvator such as a snake venom e.g. Russell's viper
venom and conpl exes of fVila/tissue factor or flXa/tVllla.

[0161] In sone enbodPhEHt sThettpran Taxpesds coteso dd prgdusgenof mgnetmoduct
sel ected fromthe group consisting of a coagulation factor,

pol ypept i de rel at ed he ) f

coaguliaI%l on factor a@?@o%%??%lﬁg t%@r%g P eﬁlﬁ%ﬁ?%b%{%%wﬁéﬁts,

t he coagul ptlymrledogadesane tm;scu@dseioenlﬁﬁé zmd@mltemocg:smbpwbmh ghedtanmgibed

pl asnma deri factors [V | X1 Xa, X/ Xa [ /VII

Ve and BBy harbRG S dee P €0 oni melPtr e & lsteli 1Rtee
coagul ati Oﬁolglﬁﬁcldéhdéfﬁ)deheecsﬁélﬁ(gbﬁﬂmf:mtehpxegé”l@mﬁxa? HeRids ﬁ%@&f the
reconbi nant factors VII/Vlla, IX/|1Xa, X Xa, |ITITla, VET/VH a, V/Va
and conbi nERNh AFEKEPtc asf 0162] I n one aspect, the bl ood

coagul ati ng agent may be reconbi nant factor Vil a. [ 0163]
I n somgs enbodi nent s, pihg bhfé%irx?%%ﬂea% 195 ﬁﬂﬁ@& tcf%\{ylﬁl%leancﬂ@@&@x%%ﬁ' c
anti-bl eeding agent. In sone enbodi nents, the bl ood coagul ating agent
may be sel palyeusleotidenvhish igsislite “etpdE 3 pelypeptidaif, @d@ombmstatehewh@al a
henost ati c [ [

cryopreci pi ? [%? @E§%§9Hy @f@gz%lhghltgtshrgme &%%cgq@ﬁ%u oh ? ?%?mcubed
concent r at end/@afanvate ch pbdmnhmRNPafoedlemonbpMnﬁ/c@ngﬁmnt thereof,

concentratg, Feiba Vh, ﬁlt el et conce#ﬁt rates and .conbi nations
The antisense suand 1s the complement of such a nucleic acid, and the encoding sequence

30  can be deduced therefrom.



25[0164] In sone enbodi nents, the bl ood coagul ati ng agent may be
selected fromthe group consisting of thronbin-activatable
fibrinolysis inhibitor (TAFT), protein Cinhibitor (PCE f:rfrotei n S

i nhi bi tor YP3PIU05&763ha- 2- ant i pl asni n, %ranexam’ c acid, BRTNSHANPUI
acid, aprotinin and conbi nations t her 8bf [0165] In
sone enbodi nents, thgypi00d Comgulatl g 0t e g hat
has procoagul ant, ami -t]hr%ng%?yt I %%Jﬁ%%d?g?ﬂgﬁ@%%}aﬁﬁglb ??%%ﬁ of
activity, osn-ceplentiRn20k0t056765PETIS2AMNRA Q6dDEGhed 8haraingdror beolagie! or
nore different agents thlat.have rocoagul ant .. ant.i -t hronbpl yti c,

and/ or ant ??‘?E%P?'nﬁ1 JRTEIREInE R RYPIeALe frongsala 4th e |P§Pfh%p‘%§‘b%ti on,
or di scl osgniisnl ebmpshindat Mt s infp2é@AlstadDY bESE LRSS Be flypeptide for its
references, or known in the art. [0166] Subjects that will benefit
fromthe atiitdPdPHEPColn BRe $RROITEGHORIPLAG RS ORINSHEY Feraéa eV heraindhg he
acconpanyi pg,;iet RedSsohiCh HiSIE NASG R e McE1E ¥REHH BB OF

pr edi sposeéc}ﬂlt]o ac ;éqr??r%a{l maj]or bﬁjee |n8 e?veﬁt oétlagleg):of}%}e(}:al |y
significant non-nmjor bl eeding event. Exanples of clinical major

bl eedi ng events are [§ékHctddpdspmaytanemigrowrppic yng¢lst ¢ongisiig ¢levncanhiage,
e nS ) Dbl SOERADy, BRE s R AP0 B 5L R D Pl
10associ at etth dusdrisiont feth.a feltupdied ABGstrats @lfraciNmnbMf a 200inet@4Yesicle-

619-625,) Additionally, the subj.ect may _be experiencing or

pr edl 5 Jbs PO BB G1<0P SHF Vi BOUTIES SR et S PIOThHEHAYR! ffina
consi st i NcRhpl&PhBYRKISths NAl compBatist SRObuEI1afBCTHEERE ndfehliEholesterol)
substantial anmount or will not stop without intervention, rectal or

urinary treichiptipieediiviuderpiosphedpidngnch asqhosphaddylehadine (RGui ri ng a
t herapeut | ?lhoggwﬁag@gl‘é[h%nolﬁx‘d%t(ﬁﬁi gf;i‘&sgg%ﬁ% i\%&t‘?ﬁl_ @ﬂ[rl)l 15}15'% %%ﬁdrggﬁwghﬁ ST

el sewhere spont aneous
subst ant i abthlal topet df by lambipels fdkchnlingsiuamhbylimssooi at ed with a surgi cal

procedyre that does nof . requjre drainage, and bleeding. requjirin

Cinpl anhed tpanuphepb e ffolhine COMISTInE horoeihen diian s BE e
anti dot e i & R, Bhs bRLBRd AL WRh chP8r ASF dUBEIRIC Bihd® E@mpRRF dpie of a
fXa inhibitor or prior to a surgery, which nay expose 285ubj ects to

the risk ofaPRRIAGF pieducing a stable liposome, pigng @Y in ¢preligation witheothastinisds

e e, Dy BB AR BT AL A S

explicitly state ectivera 0 erirvative
t he bl ood lkeoitgul Fbsphgtidgethanalsniad fywiitbinelysdphotfhatidyléthaoi- anfihe

amount , can be enpirical ly determ ned by.the treating physici.an and
o1y R, pishiE e P elr e DRa e fiefufe; oot
Addi ti onal piaghidt dcfi, baesiosiaésdaiseardgiphbiiBalidydahin glpiiNs(DNmER), i ncl ude
but are not |limted to the identity and/or anount of factor Xa

h d
i nhi bi t or, diglspriphesppaticilcholascd Qifrk Aipsinutoytphosmhatididehioliae BPPRfpde t hat
t he antido i 1, LM I r ion. of
the anti dopanitbylieDppROFhMNAIRORS Gorc DRtk Aol AR
t hese var i @R ana divieeg]phosphamdylakanolanving #-(Mednmaleiirsdemethyl)cyclohexane-1-
t herapgutical ff ive nt. to the 30subject ta be treated. It
o contbpt - BeEOP aapiiiend ny BhseBepky S rusidnn foih BRhE
anti dot es slesakil@ehdi@ELinko Bptsbinsd BBludé Se&91ARtSY, d6decy@imisybst anti al |y

neutralize, an WD 2010/ 056765PCT/ US2009/ 064060 49 anti coagul ant in a
subj ect malPredasyBIHnG ioRicRpbnyigatetrigthprgl yrigmlarylsylataed i xiaryl veliger
kil ogram o =Toly y wakght ] .

| 00 oot BB 5RO el LA L R mer
cont enpl at paydthgoxytiated fadx aderamidsi are! theyativeicgipidsi redional toee SDDABCt

In a cgnceghidld BmRiE 39T A DIETRMAL (38r0ANCEBSBA, bBTARCHs AP,

DC-Chol). Negatively charged lipids include phosphatidic acid (PA),
dipalmitoylphosphatidylglycerol (DPPG), dioleoylphosphatidylglycerol and (DOPG),



5100 mi cronol ar, or about 10 nanonol ar to about 5 m cronolar, or
about 100 nanonol ar to about 2.5 mcronolar. Blood coagul ati ng agents
may be admi nistered in an amount readily ascertained by a skilled
clini ci an. WPHI%RHMGAt can range from 0, 0114 per kil ogr aRtTHS300306des0
ki | ogram of body wei ght. For exanpl e, administration of the factors
or reconbi

200 11 9 per o Pogan: tyf#Eop3q il . KGRy, LRbAREL th diided o
adm ni st er élweabmgbndmbdgpdtqm tBﬁOo«agalpme subhegdture lof theéamdhm etmaltat €the

e ar MirE s e it o5 NGRS AR R e bt &, or e

bet ween abuuposbnﬁgam&ol@sm Bg16g KadOgE@Bme DRechibar@d TN tard Auldi-lamellar
subj ect Tn one asgect the fXa protein

deri vatl veV‘?%CIea(ﬁMW%’tS&ﬂBdmbhmﬁlm wsiths kU Y ehandilayge wrirlynely verden| ood
coagul at i ng&ﬁgﬁ I n anot her aspect, the fXa protein derivative is
adm ni st er ter the adm nistration of the blood coagulating o
agent. Yet in O another aspect, the fXa protein derivative is

admi ni st er ed at the [Qh?fﬁ tA fimicale'tinen b¢peghteefagufhetitmplenyldispaistd inm
anot her as va | mni s et her

w th the. orasgeollstf A SBRLAEIC B o eB T RIS oot

t he i nvent hyalaephils ﬂhbdi(E’Q‘égadnstlﬁ cantk¢ttwithosupousdingsayend sé(@stpriad fien
derivatjve that b| nd he fXa inhibitor. and does th assenbl e |nto
a pr ot Ht onBideREbES 13659“5 Hhiye B)lceéleﬁF‘BB‘d%Ekﬁé&tﬁ%f‘?‘ FrYlcAt MV A TiRgmal
procoagul apace AMdelle LO-RORAEYhicEH 1e)ornva@é h11<fe!19<[ melt%tﬂeﬁd fchbyadide cenfer
anot her aspect, the invention is directed to a kit conprising a) an

i sol at ed pwitbﬁeﬁﬁli%t@dmgwyt arvairoo@il pisclivdalylitadics ery begued tormiasng

pr ocoagul i

one aspect B&l{/th%[%{ta Sl%e% ggg/gppq d¥ An?tb%)c?)r m%%Hl%g hgﬁ B&%L%d Her e%? o f\éélh}ﬁte
seqguence oéfhaEQdeDved@toﬁzztm'get&eboi tipeat i de haV| ng at Ieast 80%

honol ogy to SEQ ID NO. 12. In another aspect, the isolated

pol ypeptide is an i cha oI tide c sing the am no
aci d sequence of SEEB#%LJN%her@‘ ﬁ@ v &8‘:%@@%6&3’&?31 AT t08‘310
honol ogy t @oSF&F ddmpddh? wHidh cahﬁeie doﬂ_]u ﬁl@&hﬁ&ne&ﬁlﬁﬁﬁé pélbgeptiady dk@thed
polypeptlde i's an isolated polypepti

2010/ 0567 6BPETH Usmt@m%%b@et %C%wipe PR@Poimér tarihaeel yreptdesis garableeot
of SEQ ID a | 0 aTe LV SEQ
' Na- 15, Neudhi 6 nALRR IR ARpIRY Vg PR, SRIINERRE PR, o
rel at es tomaluphawlmhelam gia¢ol&:cprrky®mwtpyunhcﬂcmes reelyeimilaigphols, erdlutasal i zi ng
the a g%u Nt a taIcVI Y. 9 Fact greSXa 5i nhi bllt or, adm n|t tered to
a subj ﬁ@ SRR %P%ltygﬁf’ e?”h%%t?%" aSURF S Qo

deri vatl ve an effectl ve anount of a bl ood coagul ati ng agent and a
pharmaceutically acc[ﬂmﬁe]blﬁe“gme delevery whidie't i defimica\as 20y bktulk hieat tafa

derivative is .not plasna.derived factor | a, . reconbi ngant f tor
O 2 ecmmribtn B ey Fip RS G fatiaies O S ey MGHeT s

conplex ¢ Fﬁ@&h&@hﬁ&l@@&o@&ﬁ%&bw mﬁnma%&a&ﬁg nAtﬂlaspélﬁneﬁ‘raﬁmm

the antidote is any one of e antidotes as describ above. 1n sorre
enbodi ment elymers; linepraieing ppbfpempwabeapcmwsdlmplewdwﬁasj lagtiftgfal viral
exten g J. I,

embo dldir%: 0 t%ﬂgltoﬁés ik a?%)hfﬁgletlaa Pbkét&%\ ?I vﬁwﬂ%h%Q&Hr%ﬁ)tagué%\hg}sgfdgﬁ%vngfs and
pol yet hyl euetafoglmchxic;er@ph@eyctosgmcbtpp:,sma:l ttunpabonenrs mdaaharumorrﬁmmheh n, an

artificial phosphali rane nanop arti For exa

Tnon. ac | VO Bl el BrE L bR Cuf e e far oot anatrpEesy of
descri bed QgaBbhic @i&vpﬂeeais;&emcﬁel dnd B is8dl fdrQerd haGPy hOWA as for simple
pol yet hyl ene gl ycol nol ecul e. O her rethods provided 1n Wrle, M &
Ber nkop- SchiRiciiy aprespion.St r at egi es to Inprove Plasma Half Life Tine of
Peptide and Protein Drugs, Am no Acids 2006, 30(4):351-367 may be

30 [0127] A polynucleotide of this invention can be delivered to a cell or

7% &6

tissue using a gene delivery vehicle. “Gene delivery,” “gene transfer,” “transducing,” and



is coupled by a chem cal reaction, such as a disulfide bond with the
human 1 gG heavy chain and kappa |ight chain constant regions.

[0174] In some enbodi ments, the pharmaceutical composition further
conpri ses WA 28Y&¢762 apabl e of extending the plasma hal f BET/PE208F06H 68
antidote. In another 30 aspect, the pffarnmaceutical conposition has
been co-fo e a t &.Rlasma

hal f-l1ife %?ﬂ‘ﬁéﬁ %ﬁ&%‘% Q'qu%(g?rfé er*r‘gJJ gw%tufdﬁtc&?lﬁ&ﬁ]a% C&Q m ni st er ed
WO 2010/ 05@&1@151?@5{1&!5@6@%1@68@@6:&'6510 a ‘Gmni@héﬁ)hﬁtb amoag:ent:rmq)eatﬁh;e of the
anti-fXa antib recogni zi ng. t he exosit fXa or an

al pha2- rrac‘i“S%‘P‘gﬁéd'fﬂf ‘ggﬂﬁ'd’df&é?“dgf’%'é‘t"‘ih@ > ‘“FH“?“A?]‘%%B@‘@%“ SPRYVBI 0od
Coagul at i ngchgank suc'ﬁaafatveétome&?s!ea aid tster| bc}lé 3] vhm i8I RPRRSec®in, bHE
present invention, the derivafi ves 3/ ‘T a-domai n defici enf
fXa or Hesvadoss ptkar piotem based or lipig-baspd jgena deligerysnmetppbaregell hatecknides
derivative educ 0, pLeco3gu! [ e of
bi ndi ng wi ﬁaﬁ%%hflxgﬁél %ﬂ %Iy tocrt)‘rn‘(R (? ?sg@gﬁete {écrlf%ﬁgutcé&% %ﬁpt%pso ha?:]ﬁ’% el??
activity pedlivetysaindesting ottfer tdebnigndsiwded for ae iatrddieddn Q]ﬂ’pbai)tlﬁblebﬂft&@). t’ﬁe

10circul atjng . wl d-t f Xa. rtajn fXa derjvat,ives, s des-d a
X and O Wideiten et ieisai gy e b B Soater R AL Ge TS o seht Sahe
Besi des hamhiagnhRAUGREMID el BHab the tntRIdasa DM RBleo@ded dithkt 3bntaARtan AR 8S
of the CEresent i nvention should al so be substantially non-i munogenic
to t helGubplaeplicaiorommpréibleveith the hagpel oniniserntes ielonterison ehthehostwell or
nore the C | | f
the above Tl it poab RO BuREERR CL PN ARG, of Lt bl AllocBhdia?
conbi nat i ochrewbdonenel anmobdrer vedi@rd Zd]knbaatobe c)ﬁpabls oAnséintimetrprstir efise
in the blood coaqul ation ath resg nsi bl for bc(?cigvertl ng

pr ot hr onbi SFIEDOHIBRRHAR ce §ade & B destEPR AT e factor X
upon activation by either the intrinsic Xase (conplex formed by
factor 1Xa with its [0td§CtOrvirdl aedtar iMidfina) a4 rebbibi@xitly prsdzeXaEes or
(conplex formed by factor Vila with its cofactor, tissue factor).
Activat¥ed Yigl @W&% thi pomReEss @d’OJfYEiF“flﬁ‘éldeé‘EnP%é%lt"&Teﬁ‘t‘i’te advogagHgrathst it he
C-term nal,;0f ewﬁzo*a?ﬁmnshékﬂnplesoawat {daghy ?@d& Rty RalSHEHLR! @]e@gﬁ
(Jesty, J et a ) Chem 1975, 250(12):4497-4504). Bot Xaq
and f Xaf 3 ‘eﬁcmiwd@r@biseocnmdevmalvgctbtsr alpﬂrﬁefups eerters aichihe hike.oAlphfidans
itself conye of t Lid icient for
Supportl ng Coa gu ae@e&%?m%&t vi‘lug) %se& vgct}n %d ntdﬁré) vims, % sgévect%lhét

wi t h cof aciley Beeﬁﬂ@&ﬂdpedﬁﬁ&&ﬁﬁtogdnﬁltlﬁbla@'ﬂﬁidﬁlaﬁmﬁbthMapyf.%’& Sehlleshpbt andt e

2 B 5 A A U BT O
requires bS@gB@S?ﬁtm%cﬁ%eP@%ﬁh’é@fM 153{?1%5&% b@tl%iﬁ)m}al Qéc‘émaendectm

ycar boxygl utam ¢ acid residues in the domai n"of fXa via
bri dgi ng. construct refers to the polyp@de@]deth@p@mg élel@umm@h@mom@l muatmr:mﬁu n

does not Cg{ata%gm‘g%%c %&%thﬁs éﬁgé !1%1%1 Of‘LeL%;%ral IedGRA0 eﬁé ehd$Brt 8 LOLSOLLe

pr ot hr onbi nase ¢co rou
2010/ 0567 615&?@2[&&82’0&911&&&9 &Qnéﬁem@anm;tgﬂemta mieCpragEisslby @hictdesne dihi s

is de strate sel ective m)va t X adopain, b mot rypsi n
di gest n ’(‘§§eeé° HIGEHAERECHHG S ége’rlj’ g‘?ﬁ"ﬂ@‘eg&é{%‘)‘é\ﬁg%‘ms _
perforned Qferfntandetil 4@ ihtB&atihd TR %Hﬁx@%t@ftheq{o%ééﬁgn&ﬁe.tﬁ?e Wha cHPEREN
by chynmotrypsin digestion. It ‘has” been report ed ogen et al J.

Bi ol . Chenthe hog4ell 989E Aprpd pEchgysm hﬁmf@tlgm @Jcmmilfi gugh that it binds to a
prot hr onbi (Eig%[%nﬁgd@é ?P‘guﬁﬂé”@’;eke}'té}%l Dhard 183 en {ég! cBh ,efﬁ u£e><i%m. ?etrov 1
S an Caﬁ ronbin a % fl

phosphol i pi crumi1ons pro dades th a sig
reduced r ateetdrOefbloipn oitnlqiartgpénenpalile df m&nqhmir@b;dogemmhﬁcﬂélc a@mh{tex cell

cont ai pi ng nat ve. fXa) shown i ure 7, fXa's activity in clot

for mat%o 2P AMIPE] V&‘aﬁm‘&!’é‘d"ﬁ‘? @‘F“‘ghe t Xa was di gested by

chym)tryp3| n for 15 mnutes and the activity was conpletely | ost
[0129] Retroviruses carry their genetic information in the form of RNA;

however, once the virus infects a cell, the RNA is reverse-transcribed into the DNA form



| Scapabl e of binding active site-directed inhibitors of fXa.
(Brandstetter, Het al, J. Bio. Chem, 1996, 271:29988-29992). There
have been reports of crystal | ogr aphy of smal | nol ecul e fXa inhibitor
bound to d¥&-24%PSHFan fXa, which have provided struct uPQT/US2009/064060
description of the active site cleft (Brandstetter . Bio. Chem,

1996, 271: R o

48(19) : 59()%8%?%@2%?2% nghgﬁi}ﬁﬂtcﬂ;é\t@gf %ES“@EEE T Z%nge Plod DA TR i g

a bi ndi ng afiedaiptovimé. 0. 319 nMwith a tXa inhibitor betrixaban,
conparable to that of a native fXa. [0180] It has now been

e on o S A iy Ik B R P

bi ndi ng, caighheans@hoAssTAIREL dddRd-Bssblad hkas ANV tvedtor ARsBROYeTers Fo
Figure 9, the des-d a 25anhydro-fXa exhibited conplete reversion of

betri xabanth §P8HPP@%%?§’6IC8WP“§E¥ Fh\‘?l“t“ﬁ' ghnome Oppubhercat.iaph 2 HrnE8ee - nM  As
detailed i i n " d

i g T B A o b AL kR R Secn e BT lscs
coagul at i omcmrcmgmvst Fousoatypen. Sea, ¢ gxehmmonshﬂﬂ"beaglmaabm Dn. Y&l P07 11 t

has also b [pstra i .nant

oot dote i aaRIRORLeRAERAth FEFRLST sl Kprtsy MepbilfrbB IR wo
2010/ 056766&3(5[14 @&2@0&119@%@601215&@& the potential fdr Qéc%ﬂx]bnﬁlu@h hlhdlgenerauon of

pr ol Onﬁ?tl on,assays with the activated partial thr orrbopl astin ti

tinme
(aPTT) 't ealydAtyREALT M aESHISe e caBtigichnes fEcPatRial b T otpptiffgion Nos. WO
coagul at i ofs/h@BsAhd 'W’b@?ﬁ 193‘4 rW'flﬁh?peC&ﬁQ‘Ha@Hcﬁnnf@&E Md I@:;I!)e%%clit?d' cate
that the des-G a anhydro-fXa possess antidot€ acti vi ure” 10
shows the uitrgeatingsgo s host @Hh gtopwe58¢d Hetmaat @l@bM@)ezzlsmW&#)d’ro«aJatl.
agai nst 25Q n f t |.e t

Figure 11 8ﬁ(§fvvv§9t Hgﬁ gc’}e %86%’7%% rb%% ale\tt/vgls %}égfﬁogp%g I%%g% :35-3096.
reversing the anticoagul ant acti VI ty of another DCa i nhibitor,
enoxaparin. Figure I813Hoviéectdrathatiesia@ bothnipyainaerf ae adilchimotitegndoivitii¢h

signifj an; nt| activity .against a direct thronbin_nhibitor

ar gat 1 st & el SR iR ol BRv ff By soeesRiast e or
f Xa 10i nhl &u EIQE%f aabciiBing RDBDIEYIRH of BSHRY, hitbark XenREREABhidMe from
activity |n|t|ated ei t her by the extrinsic or the |ntr|nS|§&ﬁ)athwa

[0182] Fur towEses wqhélSéﬁfltaa%ﬁee(Laé@lia\fﬁeﬁy apd ProapagBioteghrMindison i Dda order
denonstr at A3

L7 adi 1 onal BoRR AP ot g A R ARTG: IEPRUEES L fgove, add o
anhydr o- t ' Aeer Bt seVdr Jhastraslaedd pectons rf tiRTIones toldiodmite ottrppasmini at t he
hi ghes concen_t rati ons tes of betr n
extondit apsrhenet AR EE SRR PR dom e dibrest Rk oy

bet ri xabanintesfereW il 6e@dbe &kpfessibial cahdhubihe 1dvSRof thnscrif¥ise of 88RMEShY €
manner, with return of aPTT to near normal |evel of control plasma at

anti dote cONemriTeht corensys giheronaipdingsites sut bg pigtep ipmedigiely 5° of the

cont enpl at ggl Lhat, «f bt [dineations at the fXa light chain, 20 for
exanpl e, %I t(lgt%na{) (ﬁaPetl% the EGF1 domain, EGF1 plus EGF2

domai ns, or fragments thereof, and inactive fXa with only the heavy
chain may be useful [Bh¥]ddEews dgtivarp vehi¢lesasn inglade DNA/liposome cojnpieger]

G & dogs Lol 80 o008 955, 80 RURBALIL0ONTRLcFOaGH) 84 g

physi ol"ogi ca el evan centration. ern has the
ability of ta@ahgaxmbmgy nnﬁyominﬂter@tt‘ea] imutect alhe n@tlmkis)bf thisgnedntibm. gh@r

concentrati r exanp Ska en e Sko et al
Bi ol . Chenf" i%&r ﬁ%@(‘%ﬁ‘ C‘?}g )1 oP‘? Jé‘tsogg%ﬁ ‘Hée“(ﬁlég Céﬁﬁe‘f%&%ﬁ‘éé
about 0.5-¢. asau%d%% mixﬁmu ﬂB@o%?en%QH&{e%lﬁ@E bMHEé’u siRkRE he{tﬁwehp clehe il d
type fXa. Thus, nodif i cations that further reduce or corpl etély

el i mi nat e surfaxemeer foand oo seineds ougrudiomyoyéasi Vi addifien todhn @mﬁrarwéd by
met hOdﬁj of pch%ciegyg&ttb Qe UGN 11 population. direct introduction of the proteins described

herein to the cell or cell population can be done by the non-limiting technique of protein



30nodi fication may be, for exanple, in a fXa's catalytic domain. WO
2010/ 056765PCT/ US2009/ 064060 54 [0185] Several ways
of nodifying the catalytic domain in the fXa heavy chain to reduce
its procoay2AHYOSE®EEi vity are contenplated. The active BET#SIHEYPIRE
S379 of DCa (as shown in SEQ ID No. 7% for exanple, can be

sel ecti vel r .
(see. Bampl B A5 ekt WHAR, BRGAER R AIE (il e

i's al so knpremotetht agdiigylo€ xhefpostaimt bbHihisiaveneion aﬁe)éaheamdnanﬁtex@temmques.
targeting DCa's exosite may bl ock the macronol ecul ar bi ndi ng abi I i ty

f fXa, th d t whi | t
ol ecu o bi ndi ng by Theeacig BBt i d s SulePu ety

reagent i neduttdRSplatid tB3end chligsol SrhicerairN GaLipfetk cank oPaflireSdyd At ng
a regi on removed fromthe active site (Wl kens, M and 10Kii shnaswa

S. Bio.> Chsed forxbiggmosticand therspeutapEPosy by a ngmbey of teehniased ltouimita ong f
has been k r rat ex,
such as wi % E E ré}gglitt'nw(ﬁﬁr % %o@%lp&m,*éduﬁeigéa eH ? e gf@g@ml I
nol ecul e sdd:usnnmngﬂle(mmsbmncd@y tht habridiGltion zpplﬁmhmucthSﬁ}at S lidet)in

2169-2172) 186 [ o] h an inactive W th
rodi 7 cat ) Urss PEERONG 62580 R SRRt 04 S B igkppr R kPl pan be
chai n unchapgigdd WoptbBesaGhicBSn &itn b4l belist@for dbte IR TR tRABEuence. Such
(Hol I enbach. S. et al., Thronb. Haenpst., 1994, 71 357-62)

3
becausH) i t eFhitiges BRELDeRD dRsCHbEE SegarEale: B SVEAGN s bPeRal40RE as
shown in FS 95 @5& %%F&ﬁz'&% s8lc ﬁnebc% ﬂfﬁ E@toearlm:@élh H@ﬂl’l‘fﬂ&%l %ael&%%b%ﬁrh&a\{e

has nodi fi cations int t chain and heavy chain
been di scodateatidgn ohetclktihegé smudndes cathi ag rdsscrléctUbseK@yenettl ai &t RatboiNv.

v b € or S>Br R AEaB K 6y St (el A AINT TNF o)

Several nethods can be used to produce d a-domain deficient fXa
derivatives or otherf013d déarionaf’ ,’ganeshi;be’s«nf iniedahayst hind sifdiar extasilgées

the G a-domain may be c Ieel ed via ch tryptic, ¢l

b oduch g GF SR bR R EPRELes SEaeh et Yty noh il BohabHE LA CPARA
may be progicsbnys BBY; r@éxfeEHﬁﬂ (%f@ll&ﬁ%@g&)qdab@ﬁiﬂ (YﬁllEX;TeIﬂﬂ)loows Corp); a
G a-domai nl ess fX may then be converted d a-domai nl ess DCa b DC

act i vat or . lopclanaiy preay wigh als@tepcmramlmeasmm(@fnmahéfll@ar&nms}aLdJGD gr%ﬁm

speci es aS((EJ?&BfﬂPJsSS @olp? 6(51‘?9(0 QWG é%&ﬁt}i@ﬂp u?Ltd'}aEh%Ef

been shown uncti ona unan asne as
activator thmalghple, ausdrhitedimabs spedteintenny, syaemmarkth ligeidephase3Epurstions

Russel |'s and..conpl s of fVlla/tissue factor, 0
RSaridn T eehglnst hem TS s ERaR, T3 a eanalr Sap 38 Fyvers FGHeR Bagkard-o,
exanpl e, Ragiabify)Afseq ﬁycal)g @%sceq SROY; Begh,aaufye;mﬂmmﬁe) Oavpmegced

froma reconbi nant_factor with a single
2010/ 05676m1wz&)@9ﬁ08m @SO%tlwtm@mimséfsw B vanyisieng Eem A

(LXRSATN) (R4QBbE S0 A0Ae ofds Sihdb) (1nfhOdknt BRAMuc e o RERRI BRI,

the fXa deri va Ives pro rom man sour ces
non- i Nnunoynkstation asdlbI:ahcaEitlp aNdnpgergring. )rmmma@ﬁmdm gl&ss ahipl (@1(71‘11di| so

rovid et hod of 0 n a rego n1|d e.h vin
gn‘i no gil gbg%cdedl@ﬁscgnc PB R&‘?" “il% ffébldlg‘ 0p- 8- 0%na tips

[0188] The(ﬁaaéhr@ﬁfshm&mtyqsc mexaétqaoma afrh &1, Ianmumnrcpr ameR, or
may be produced by reconbi nant DNA net hod where an a pro riate gene

for the fXxepeaeemedn (Soqumomeydip¥aled 2jand ShinMakspp Tah tiol, Inc.);
Ex f b
coverat gr Skl ERRl Moo IRRATA ANy theq B3 Bﬁ%@%@é@f’@“ ’

37:5029-5 OBB)mEdnEn%nhZQel,S 3RENunples ofdfgenBrlogdienz “mi@0athys 38 alkd 822ribed

Toor. 386 BITS 401 FHEERER: e TiTand ahtn alisiras AnT opsabor e (G Bo ,

and 2007-0059765 and U.S. Patent Nos.: 7,138,506, 7,070,740, and 6,989,267.



sequence encoding the desired fXa nutant. Exanple 6 gives nore
details for direct 15expression of a d a-domainless fXa-S379 nut ant
wth functional activity as an antidote. L\ﬁ(:)189 It is
cont enpl at W@ A48t i ve-site nutated or nodified t' Xa RrFHSHAY 98Nt
G a-domai n, such as under - car boxyl at etf f Xa, may al so be useful as fXa
i nhi bitor antidote. r- at ATRY. DE D epa DY robes of
reconbi nant neans bﬁw t hhlgl%é?%%\é%/ti t%ﬂ‘f' %ﬁ% ﬁr F@g?ﬁ{f‘g’g é&?ﬁlﬁé:’ Blrogf'&e?ln
expr essi onpifimerts binplogoukan iav@tyinvelsotideep @ Ppppadedt fnabodyodkkcritted hateat dronal

nodi fication to, formthe G a residu or by.adding vitam n K

e pon st Beptitn, REMR sarTele HoPlHs s et PRI g Ei-in cLrtdrys DNy
f)Ca can bpnma, g&ﬁéiﬁ’grm&c@ﬁﬁﬁﬂaﬂgn (HBAdofis Bnducled At AmplikEeNhecesdPB2The
257(7):3726-3731) or by proteolytic digestion by chymotrypsin (Mrita
T., et -al.sample isgpppcte ger@gé@, or@eiogyrayiparsl wriepgonditioss gHtabgdee
may al so bg,

R R e R R RO

[0190] ThecddtaAngdas theiesechip @lrsiorobaray B prabds r podiefsingdy Healeteetblye t he

car boxyl responsi hl.e for calciumion endent nbr ane .. .
ornany, DBy eRBe Ml e P a5 s Bseeto AR AT, o Bu AL binlgeip
sel ecti vel gadiiaBbeliRdeto id@@cﬁ? BRYIRE bP PrimeR HHdHHVSri@zedRith B®: DNA or

esterification or amnation. 30lt is

capped, for exarr&lze, b%/ . toi

desi r aHl e RNAtofshrernee ef intaresht Thmeeaptynes evpheraiypse! thegiasentris thep i n

Vi Vo hydro&é@hﬁnﬁ%ﬂﬂ‘% afd W ¢ ﬂb{%{%ﬁtiérﬁ% ab@rﬁlﬂé addGRthbds, converted to
active fXa, Ich may cause thronmbosis.

2010/ 056765PCT/ US2009/ 064060 56 [0191] OGther nutants or
derivatives of fXa rfy3@l Sethbenandehiting axenplet afs sofid phvise sippegnndlale. | n
one enbodi nent. ,this_ invention enc asses, use. of. mutants descri bed
T peter aBaplbilyEed BSBeS Eag HORRIEEE ey by Fyol s is R aRE

i nhi bi t or modifidotelfilosef, pdBA¢rylamidepgdbdroscaidani e, THeatire oA tagier
enconpasses use, of catalytically inactjve fXa nutants to prepare fXa
i nhi bi tbr _ %ﬁ‘?the(f&%’@'s“_.olulb@rtoé%ﬁﬁﬁf‘%,“%‘iﬂﬂsﬁh‘tb?- @E%HPPB'@B’af‘?‘?a]_Sl“ﬂﬁB?"ed“}maélﬁ
al, Protei f,/BREBR$ARuANERYation sclBRZ as Be 2dShiRPfiolebui@ls capAHi@HE S

wi th chem cal nodifications, "such as dehydro-al ani ne (anhydro fXa),
as descri beidding tw pelymicleagide,go] ypgptidgi colantit@dgnThus oo supp?et CABf 2 BATOON T,
FXa with agcti .Sskte. rine,. 79.1 0 1 X i 0 in
SEO | D No, P PG a8 %ﬁg%&?ﬁb‘cﬁw‘@ﬁﬁﬁg in B hﬁb"’éﬁ*?ﬁ%{e 0?357@38%2» e,

al ani ne ( f aerbd s9faderof RCod ATREHAtNELy, e sifRe HhIDA flansueh s kliegn $dshstrip,
nunber j hg), where the prqcoagul ant tivity wasg elinjnated, may also
be pse%f? ase!Fo0d aﬁﬁﬁﬁb\fﬂb@?ﬁéﬁﬁxig%?eéés-af_%ﬂ%e Siflsdit ﬁrtawqb&n@maéw 'f Xa
derivati vegiibieRatRR BEbihYRg ahdRdFOF hitfreh SR IvH Be hble &Y Rcitdth YheaGk 31 ed
which is still capable of brnding snmall” 15nol ecul e inhibitors. FXa

wi th the aeseiofeousing expesimontioever si bl y acyl at ed has been reported by
Wl f, et al., Blood, 1995, 86(11):4153-7. Such reversible acylation,
however, is capable i shdent- i fiicagt L d may
| ead to an excess of[gg%-{]i \%ug% overEaa{%%!el%}?%lg.h@rﬁg“aﬁgﬁ?ﬁcﬁii on
rate may bmongdutesy day bsenalyelbtioguishedi thangh onembsac desmt nupéasi Animals,

P.H et.al, Thronmbosi,s Res., 1997, 88(4 365-372. For exanpl e, 20
e ot boub BT s e FHGEaE S AROERY S0P SURBE BT at ed
by 4- et hexydlengsct@ditby3nieRlBrehbiiRbNmaHsfiE)tledh OURS mbaCAYQbte i QRS
than 50 % of their original activity when incubated in_a buffer

havi ng pH Pembipe-hourd S\%@Pwae ig Sigraiclens. A eukaryotic hogh ggjudinge fos siseaplAent
is directe £ : i i L td

resi dues k S\E/\tn‘,flhlt,g& e |’r%g%)erc %ﬁtﬂ%ﬁéw?@ac\é?%toﬁg%?%@v& t §8%§%§? cells
fV/ fVva. 258ulcheribed abeses Nomelimidieg ewdnfenincludesimédni, bovineApg806, modus 105,
Arg347 OLy5351, g Lan 14 (SEQ ID NOS. 3 and 7, these am no acids
corres ondavtlacf]’}ﬁpgfl%, AP, Argl65, Lys169. Lys230 in the



this invention, for exanple, replacenent of 0lu2 16, Glu218, and
Arg332 in SEQ ID NGS. 3 and 7 (Glu37, G u39, and Argl50 in
chynotrypsi n numbering, respectively) with 5other amno_acid

resi dues. WO2010/036765 [ 0195] In one enbodi nent, the resi BGHILS2009/064060
procoagul ant activity of an antidote, hs assessed by am dol ytic
substrate cl eavage prek

preferably <0.05 %?fﬁmﬁ%ﬁhm “gc%f%r it@le ) nawa\(/:g ?’%éi?‘(ﬁi%r leref]pl e
there is nmmsb&smbahkbmgﬁ@daa;gﬂmﬂwaieﬂ into two d@naing bomdrianadtarchaea.

f Xa- S379A n the actl site 105er 379 9 hynot r

nunber | ng) S P apaed g T ch iR REsP N e et NSATRERS BpERR iy
assays. a circular loop[r.gﬂlgc@l pibbxgid. BYaaidl 08l 4 19 kmhR! 18h 8%y the sDEG 8l C
acid sequences, in particular DNA sequences, Wwhich code for the fXa

deri vatd ve@l@ebr@rtoﬁeadrm\aeoutTf%@elwﬁnealsqnwoben tageritpkasyotisycells
translatin I r

oSl oLRahuRE MBS LAR, SENRRGSRAEK) A BB ee e sERaOt e
used are tHMammmlhat[cquodessegdiladmﬁomromslnaamnameﬂlbdlwdeqm l:nﬁmly hdm

or gani sm cid se uen red either b

si t e- speci éé‘&% jtaregiay ﬂ‘ﬁé“f’r"@ “c‘ﬁ’émg‘ﬂ %aé?”]?%ém@‘@hé" equence
or el se bygcg@;}p,}gg,t@c%synt hesi s. Pol ypeptides of the Invention

20[ 0197] In certain aspects, the invention is related to an isol at ed

pol ypEPtI de conpri si ngwt he am no_aci d sequence of SEQ ID NO, 12,
or 15. 1\ so enconpad8&¥PIpyhersran inmaaandbpdyr as b‘@ﬁ&‘ﬁéﬁ’t i“d@@“%?#&héjlc

| east 80% Mﬁgbﬁg}»{avﬁ& éﬁ@m Rudnstar rekidn@ledved flo%%ﬁhmP%%HﬁaOt | des

conprising t am no aci d sequences of the 25i nvention tan
prepar ed bimrexpizidslingequetognuthenmuaestibrbediiite nkentiponyydptivdiemino

sequences of .this |n enti,0 ria S T i s can.be
cocomr | srgi B Ret T SRR pk Byt SRR Baliils Spishl € o RoeE
skilled i nmhbeuoadtby récioar atishghpecifichhstagonvant o at B;osqmmzmdealdﬁetz hods
for reconbi nant | y producing_the poI%Dd peptides of this invention in a

y

eukar ybt i cViR)- BROVEXFY BRI e Th dwimap ptiody TARUSSH HEEim & noh isgry [ipeiidies

of this 30jfneskt %ﬁkﬁ@m&q% SR B o MhE NG MIGAbE zﬁ%ﬁiehﬁéhﬁm‘ﬁﬁh ng
a commercially available W 20101056765PCT/ US2009/ 064060

aut omat ed jrepies, declsa;sratrhe@ﬂz}enrve berrpraféedtdnoseumamidragyrark e@lublycepe?‘kuqna%
El mer/ Appl ' ?fl{lgle&s}lh tt&%? "‘hun{]d% aht@@iﬁ( 1ef4 %Qéb‘zu? zgnti%g%@n vﬁ%c?ﬁ §ilbst gbttl%l’y evel'y

USA. The syn esi zed protein or pit

further pupmf <betHe pio@in @@ANPDR, ﬁnamh)vcgh @EG;CHoﬁﬁi‘rrsQe g: Q?Hl dlnz, Cus), hinge,
chrong ogr HPLCQ Accordin I y, this | nventi o aL provi des a
proces gptpyfially GO ini‘F?ﬁj’”’c"HB hpmaps, pifd oy Y‘FWPsseﬂH%ﬁtl on

by provi d' é}ﬁn’é&% YERIHRAE iR 1ad ) Gn AR IdBsi gtied SARAS ifonkEY HAb&SH, am no
aci ds and enzynes and |inki ng toget her the amno acids in the proper

ori ent at | ophigiRENZes. ek ragieniEmyee, rat, rabbit, guinea Pailg@}tswft s HGOng ot
t hose skil f
peptide !tohlgl?‘gi/l GA GE}%P & Elfcﬁqg%ctler e %er%g%:?rg es H%Hiﬁ?%’%ﬂ@y ég t he

i nventi on zirﬂlboauas bBlrthed|ch1mlctaonﬁ:dnh:dsudcﬂuqutcumainaam dsfcxhaebcds Sifchus
the pe rise D-amno, acjid a_conbination of D
Lt ol e e i Gatorall: B iy ferTh e s dg ot i

am no aci dgumfes@r BBeNYeci@fMelRivatd ssh-madmeda@itdaielY Th@h Hﬁlnﬁpérﬁfoody is
etc.) to convey special properties to peptides. Addi tional | Y,

assi gni ng éipénst fiom aehimericaei hisnaaized prithofly c ltdopqinted gutstheeélumee ptl'ilbfesf
h a- hel
W th a-heljgces, léﬁlée&léfip?rph&%%ﬁm%@rl evﬂl@'otlggge&)ﬁ oif cé'fﬁl%{’;%' g}ey

can be generat el'rcal seco
structure arexpﬂmdngmmetimmdwgm 1ah gaddturrae mmupogﬁ‘mﬂme(d .g., heavy chain and/or

[0200] .1 n ¢ e d| rren bunits ti des t .confer
Lot ol 3ol Shaitepnl ey aren 3 BRERt pRLoy 2 SREE UL tbpgy. iCEN
exanpl e, p&ﬁﬁﬁlﬁ@% 1ﬁﬁ5[ﬂfeb§dé"tﬂat@s ﬁ&'f@%@ﬁ'm@ﬁv%ﬁ%ﬂﬁg&il&t %E etdnple, an

Fv can comprise a linker peptide, such as two to about eight glycine or other amino acid



pepti des show enhanced functional activity (Hruby (1982) Life

Sci ences 31:189-199 and WO 2010/ 056765PCT/ US2009/ 064060 59 Hr uby
etal. (1990) Biochem J. 268:249-262); the present invention provides
a met hod tYWOPPHY3E®ESa constrai ned peptide that |ncorpor§?y§5£’%%?ﬁ°
sequences at all other positions. [02(5“1] The foll ow ng non-cl assi cal
am no. aci xRy, BEichREARANAL &fibf b6 BERL heles Rlin bREHEUAIAE RBichbe
order to introduce particular conforfationa tifs;

1,2,3,4- tethedngytchhomﬁnph lindet peptidescae boxidestieo bKazlmnemskigiret al .
(1991) J. Am Chem Soc. 113:2275-2283);

(25, 39) - et hyl - pheny, ni th hen‘ | ne, 2R. 39) -
net hyl - phenyl al ani neﬂog‘%}@ (‘gﬁisﬁééeiﬁ’é‘t %\W %’ﬁVPQX lai;nl i VE?E VARl éalué(i??ar
and Hruby ¢9h) sehRedc@hede antidodt s obddfelfrdnd @y Heid 2ping human

2- am not et r ahydr onapht hal ene- 2- car boxyl i c aci d (Landi s (1989) Ph.D.
Thesi s,- Uni%prg;{%bugp SOQUPHSEHE) - Wapwqq ptrapsgenic mouse cairying human
10t et rahyd by o

Takeda Res. [ Sohgh a4 op b Ty kA o bl genp KR A famap
(Zechel et aniibodx thaoit ) ‘démmed fpm’ I%dplmaﬁrg@tmelunt Iﬁ’e@nogl@bﬂjn searlentssgm beand
MC (histidin C|IC Dhar ani. a a 1993

Pep. Prot eldﬁrlt asﬁ‘ﬁhl y%%}rlpfl%la thci‘m(“ C?C?%eqﬁ 35%‘6&# e )‘mt bf%%ﬂ]e
Acta. Cr ySiraiangﬂﬁ seduendBofldidtn k2dhdline 1&5{1@3@3%1%8/%]‘ s@lebtéﬂ/lhﬂ@la@mm:@dy

aci d anal ogs, and. pepti dom netics, may be_ incorporated into_a peptide
to i ndtite @Picplhy st Eﬂﬁ%&Ofﬁi identicabin AETIRP Wigs feqinnesto anamipgyacid sequence
(LL3- am nog 2o MdaRe I iRNEsPmAAL %Mdcfbbéﬁﬁ EBne aﬂd l-§nt£1H§ Eln{n'a%'ﬁl' rQSduev.
di pepti de anal og (Kenp et al. (1985 J. Ofg. 5834-5838) :

13- sheet i thdudemidy thedlvogs a(xK@m agbeiag hur(14r98/89n mmaﬂﬁetd thpngemting
29:5081-50 rn_induci an

20Tet rahed?%r%l]uri? Obwlie)mgl%f dsqﬁglﬂf)ncg’ 09%14 3 P’lmr%a gmzié]ea ‘“’6%35“‘? Kenmp et
al . (1988) sefetrcad)elirerainetdes, 230t KAFEhgy lﬁb—zttllﬁ’aﬂt 9396 we evegh A RAbCG%,

(Kemp et al em 54:109: 115) nal ogs ovi ded by the
fol | oul: ‘% ?@@%@éé?’%l\lﬁa%a AR AR i1 SeaasFe fuF anGtsl eeiance enchaed!
26: 647- 650by ﬁ@del%li\/fé'lﬁmﬁﬁloalbbulﬁll%g)'[‘ plcﬂ} Mu%amﬁ%@&ﬂ‘ﬁé}w{fi ﬁ@&a p.

1687; a Ay-A'§ turn anal 09 (Kahn eta Tet r ahedr on
30: 2317) paniigidardemgn wnslm‘;eq@ncedvtblr@sﬂ@tm mOJ(ethfaBbO areing aﬁédrf&nence‘s

Lett. 29:3 X o

Soc. 110: 5@%@ @%@’8‘%‘0 aﬁ?ég%géﬁaeﬁgﬁ&gt &qﬁ% ]Z‘%”d‘oae”f‘ﬁf‘eg%ﬁ‘)’ %Fioc’t%g}ﬁ?] %EB‘.I"
Res. 35: SOdeuﬁm&)ascsamd hamah a@;ﬂ:oﬁgugdytmslphy@osm“reﬂtanﬂ or e(vl:@ﬁ@)noie thad, 3,
Chem 323 33 $ @ d Ga vey et al E]‘é19906 #gl % 6: 436.
Conf or tu%r?é PR iftemye 18’&41%%‘“’81” SEAElFRICT e eHmges,
and pepti dm&%[@bﬁhﬂ&let hem are described in 30U. S. Patent No.

5, 440, 013, issued Auglst 8, 1995 to Kahn. V\D

2010/ 056765PCT/ U82009/ 064060 60 It is known to
those skilled in thdOdl th: 1ﬁmwwqoéhwowgbe%t/n lsﬁaa@mmwaﬁgﬁplaﬂma
oot | onal T2 e R B e O e P v R fman
bi ol ogi cal gfrmhot umnumﬁglquuhn p@:plt:n@e Thmteunelsasrperc:ls,reqonénm monaci d

that 1,5 substi aci d .t hat po $S 5sim | ar

intri n%? C %ﬂilﬁ?ﬁ‘% ejglgg%ﬂ th% tanﬂ%qdas %? gieh%rophobi city,

si ze, or charge. Methods used to deternine the appropri ate amno acid
to be substituted arfdl42)r Theitein ‘@adontbimmt Hurasrearkibodyy, hsous,edfhhelﬁfn, mk]uﬂés
in the art NonI| ng.exa Iesmcludee irjcal tltut

model s as HEUEPIANY B@eﬁams&? regqrecy CXPregsg ey aF# %tlwoz;ﬂéecg Y fofejpbinp
Sequence at'ﬂﬁlaét:fu@ﬁ:&yinﬁ[b\e{@ﬂes is8laBd R arfadi@gh (M Qm%mﬁtfﬁ trard emc 01
345-352. National Bionedical 10 Research Foundation, Washing DC;
PAM nmat r i cleans¢inemasgiineg (@apmen impanegletusdinepagsotfa habr idgma mlmg) thc&ﬁpma

or I T3t [ 68iefRo MBI HonPE ol ¥er? RAIGHrREd B explet 982 anRIRYL &, ABRIx

transfectoma, antibodies isolated from a recombinant, combinatorial human antibody



15Nat|. Acad. Sci. USA 89:10915-10919; Poisson nodel s as described by
Nei (1987) Mol ecular Evolutionary Genetics. Colunbia University
Press, New York.; and the Maximum Likelihood (M) Method as descri bed
by Ml | er WO 2810/0567902) Mol . Biol. Evol. 19:8-13. Bl 0odPCHEGPUIGEY
Agents 20[ 0204] In sone enbodi ments, the bl ood coagul ati ng agent may
initiate of,enh : d_ lL.at Lon.or i nhibj .orin i r

thr onbosi otV S BhES e SRARL Rk R Rical A etsied Y DB g Bl

pr ocoagul aitolvasplicidgutanbah ywinanodstalliareefnicquéricty forvahey DINA s@fubidel.y .

[ 0205] The_bl ood coagul ati ng agent nmay be selected fromthe grou
25consi st i %&hchoé“bd’é’g’éh'i‘“é%‘} %‘%8‘;18% vevar “i%ﬁf Ypgapian ‘?%P%%‘E&‘Vg%gf"ﬁe
coagul at i ofyhACLBhlin@iMBGRITRIBIAN te@ORAY | RldeRfin kABbAMARINGATBY, B@dh Ons
thereof. It is Turther contenplated that the coagul ation factor may
be sel ett exgcombinant hamgn onipbodin shisbe sulpiceted o it vbire mutagerastribi. mdar an

factors VI /VI].a described in e g. Bi]stervel NR et al

G rcul at 1 ofimstiEub G185 o e uiedyy Bebeh GreRaftar Ko eaig g ros
Jour nal of thklasiat @idgguent@O0HAR4 Y H 3d683regmB} of thXkdc¥mbi(maeeantibgdied nS.
Patent Application Publicati No. US 2008/0075711), a (see e.qg.
U.S. Pat en%eqﬂﬁtce%t?%z@'?ﬁ% siveflramindelafrade ?%@ag?w?m%y&f éﬂéa‘_?lr PGPPICSs.
et al WO gad RhQRBifiRRkI: WAL RBANCI B BLORMNERREMird 1R oD MARISE-
2002 13(7):653-5), VINMI/VIIla (see e.g. U'S’ Patent Application

Publ i cHt i ot Miking tysse200Byi 6T desyribeg/hgeeit.see e. g. U. S. Patent No.
7,125, 846) and conbinations thereof. [0206] It is also contenplated
that the bl ood coag (1N o " - i £ kbl egsly ng
agent. It is furt heﬁb'g%jr]lt gqrf%%g?ge' t haf?&ﬁeeégﬁ@%g?jp‘%ﬁ&gh@ﬁgﬁétgﬁ’eﬁt
may be sel edegéd) fhromeidrdedbpbevgchsh senstmt sgicargeaghsor bent chenical, a
henostatic agent, thrombin, fibrin glue, desnopressin,
cryoprecipitate and ffesh £rqzen . lat i .
concentrate, acti vat[ég‘ﬁﬁr ﬁlgﬁég{ét ?é@?@gﬂ lﬁl(rﬁ@?% o% ip%%ﬁ)oﬁ%f %(nb()dy
concent r at @meritioa” Mwysep hatl refer conmepdritidnas’ aatisbdies nixt atdecinad from

t hereo re ex s of _10avai |l abl e bl ood c | ation factors are
aval | abT o SHERRRBERL Boro ey SEeP oMt RGN DR L OleChisy HesarDpea
Concent rat@@ecﬁbghﬁébngéﬂch'r%gnimJadiiﬁ&@@cre?itb&? of Henophilia, 2008.
[0207] It is also confenplatéd that the bl ood coagul ati ng agent may
be selected fromthe Er oup_consi sting of thronbin-activatable
fibrinolysis inhibit[BFYTAheeimsegmaaogonaljarsibogyt einimaeqggclopd antibody
7,291, 587) 048110 G o Rt 2Fer (P bnd: aBtibddy Shol2 o
Isnppi  oat e Bt TR s S taE st s P sl o
(PSI) ( seemelegulatgoBipoFisibeni mMgmiclonaltanGhodudshipostipndispoys 4J8ngle binding

2008/ 0057059).,. al pha-2-antiplasmn (see, e.g. U S Patent No. US

7. 078, 270) PSRRI B [P L AR | 1 e.

http://ww. patient. co. uk/showdoc/ 30002117/), am nocaproic acid (as

described in e.g. Eq0p45] MdusedhasinhthAnang'lab2D0Bte A6 dijeclQ 87 ind DXy

aprotinin (as described,in e.g.. Liu 90C M et al Wrld J

Ghst 1 oent el<FeHBREPLANGST G sgpn it isdRisenied feredyon Briderty odos] 1 n

one aspect gorRBitioh ERLPAAER AN e 98 HbMALINRIdE Br pEINRH 85 86lamlHoy sd & thhe

adm ni stration of the blood coagulating agent. In another aspect, the

f) Ca prot egatexesrd \ahelage cpmpesiivmi Sederavalss meludessequenaisrioniugaed trthef

t he bl.god g i 1N . '

dor i ver] vebo St e oyi(Ph ol 1054 PRl BERER e bR SRBICRL Shdh

25co0agul at asngeeagbmntescel prdtein &OBP e tirslilectThe tdtel fpChe getedtablaby itself

derivati Ve(e‘.g? 1'21%90%ort]épstatl%e?sdortfﬁ]%?és?gﬂ la\GAelg)hOLE ﬂlethg (I:a%g (cj)f é:no& l;ilngttlé ﬂgelfi %rr] t
catalyze chemical alteration of a substrate compound or composition which is detectable.
The labels can be suitable for small scale detection or more suitable for high-throughput

30  screening. As such, suitable Iabels include, but are not limited to radioisotopes,

fluorochromes, chemiluminescent compounds, dyes, and proteins, including enzymes.



| V. Pol ypeptide Conjugates [0209] The pol ypepti des and pol ypepti de
conpl exes of the invention can be used in a variety of fornul ations,
whi ch may vary depending on the intended use. For 30 exanple, one or
more can b'é’oc%'\‘/%?:’é?ﬁ’l y or non-coval ently |inked (conpl eReg)IS#1§9/064060
various WD 2010/ 056765PCT/ US2009/ 064860 62 ot her nol ecul es, the

nat ure of ' : L ng- t Leul ar . EQr
oxanpl e, o e 8 e TR OR . Ay hORuRAI T e Al IS iy
non- coval edttbatecc gniptatly edmpisea anespdaRBVIRstbdsterantdray s ¢contibmet, mierebuid

not limted to, natural synthetic polyners, proteins, . ‘

ol ysacehalpeuse Wb vpeniia e raly sarmBrRAspass G daiBH ©-

pol yvi nyl  a@véd@lll dgpabiancide ebmlss arinReaty, Eﬁaﬁﬂaﬂoﬂﬁlngﬁﬂbﬁh@l@%@ﬁ%ﬁ@ 18
fatty acid, for introduction into a |iposonme, see U S. Patent No.

5, 837, 239. lumipgspericger Broressengerngenys. thndetennbbercspnmpt Bre e sgvaietdiregtlpr
non- coval ept.ly, W t: ol i r q ' r R
the art -and ke Meifofopfr fhoPRRRi oot i s By Mcblle by POy
i nventi on sebindiegas seiikalyedivg 4 hurdopantei og €lmepbae nisongtedatith anoducte.As
an MHC conpl ex w th.or Eﬂ t hout co- 10stinul atory nol ecul es.

[0210] EngFBP‘éf%‘ BV LFIRUACRS er s i ncl ude, but are not linmited to,
super anti gens, serum al bum n, tetanus toxoid, oval bum n,

t hyrogl obul i n, rnyodioo#ml i Exanipidd of luiiinesdeg1 gl thatprodud@dikhals include, but
Peptide-protein carrier polymers may be_ formed usi ng% 15conventi onal
cr oss- 19 nkgoblBHed ol Hmyescea OB hrBEeminescsass d&entablalupuraseinges
are 1- cycl phexwd s 3rel 2 ERARAK Wb dedn & K ok ERREOSH b ikt D hignal

1- et hyl - 3- ( P ﬁetehygrnEIB ﬁ@p%&ﬁw " Earbodi i n?‘g%h( E%iC) m&ﬁgeg@%)“‘”“al

1- et hyl - 3- fuitabionethodandilyminhphquenfoy luminesedrolgilihelide assppea@jonExtapysl es
of other suitabl e cross-linki agent.s .a gya n. ide .
ol utaral el uia LERR o BafoARRRRR YA R I ehifmmal os
honobi f uncFiuoratenaBebtsanidRdseddéNOhanibalss id U Bxhmprabf Rirdedyahe prodes
honp- bi f un_cti onal epoxide, a hono-bifunctional imdo-ester, a

homo- bl untelugfrdivt NERPHIBRGE Qe R5aHPTH 8 18eERsesa homo- bi f unct i onal

mal ei m de, a hono-bi functional al kyl halide, a honpb- bifunctional
pyridyl disulfide, agongsyo-mafdpstor onadbledubresbd: 1:88ks iflude, but are not
hono- bi functi onal 25hydrazi de, a hono-bi functional diazonium der
vative andligitdive laersnsis fhodaminshistypethrthodemingninsim eryrgsibeongaan,

Al 50 i Nl Ugethy Rt fIEReNRrdle! MIRERORBLY CRBBRLPAS S VAo §X@MRAR Blue™, and
conpounds avnyng an ani‘ne-reactive and a su y(ﬁ yl-reactive ‘group,
conpounds Wexas Rad. émhensuitablcipitiva dyedare dededbat ieald HwezlgdoRhard. (1996)
conmpounds wi t carbonyl -reactiv nd ul f.hydryl -.reacti ve group.
w0 bor8] osirdhebi SCRBBRYFabARED %3 i iRty (o her at o, - and

di succinimdyl tartrate; the bifunctional im do-esters dinethyl

adi pi nai dat e, di met Pll49i Malahotheladspsctahelflebresebiyibed slFendtivhalike o t he
bi functi onfal .Sul fhydryl -reactive crosslinkers .

1, 4- di - [ 3 tae 1t@ti)9q\iag:§;?/aﬁafsmer)t t?)?sf’l?]ﬁﬁgm%%?j&ﬂ@t in or on the thface of the
bi smal ei m dohSXARR, suass Pded-sDerdR! Bin @%u%tabl@ﬁﬁﬁﬁ@:%@'grohﬁ@, ix@lﬁ&h@%h%'

aryl halides 1,5- 5ditluoro-2,4-dinitrobenzene an

4, 4' - di f | uvoedindted o, diathiceyapiie gydupy lafnarregrowp s bl eackiyh afouph madrimidssi ve
agent s,suc - Dl - (4 } Leylam do)et hyl Ldi sul fide; . the
bi fu nc%slS o] n%cg%f@g%l;/%geéss’ % I(l)dr ﬁ%{"ggﬂ@ ll S%” %n%‘ﬁg%cgll%ék%g 58,8&5 d k:t %&ntgft’ dehyde,
gl ut ar al defiystescemrishehieh Psekcoehyidiecula Dhd ¢hidel ob il fuspivpxaideoguethas

1, 4- but aneqdi ol di gl ycidyl ether; the_ bifunctional hydrazides adjpic
acid di hydﬁ%&rﬁ?éf}t 1%%??(8'61%‘?1’}559 PR &he sip gt Atpchmgptdo 8‘6‘?3&133{ ‘l’o

inker, the agent, th
marker, or the second labeling agent.



10di hydr azi de; the bifunctional diazoniuns o-tolidine, diazotized and
bi s-di azoti zed benzi dine; the bifunctional alkyl halides

NLN - et hyl ene- bi s(i odoacet am de), NIN -

hexanet hyIWHéD’é’(O@%"I%doacet am de), PCT/US2009/064060
N1N - undecanet hyl ene- bi s(i odoacet ami dé‘) as well as benzyl halides and
hal onust ards, such as al &' i od ic acid and tri(2-
chl or oet hyl )am ne, respecti vﬁlr %M&f Iﬁ%étg)s% of conmon

het er o- bi functi onal cross- I|nk| ng agents that nay be used to effect

t he conjugation of [P0§0di rBnetaopquept thd essém civediign delatesar e medtodlof mi t ed

to, SMCC . o . . . ot . )

(succi ni ni BRPEYDE RF rAreEnsbaeHRg Wﬁé\?ﬁ%‘wgﬁ'aa‘?@ﬁanli‘%%'%}ﬁ 788y bYBs
(m mal ei m ﬂﬂﬂﬁi@&ﬁﬁl’ 1d\hB Y6l €0¢ M BfF€dtivE Bindent@F b €dckor )&T]ﬁ&em derivative and an
(N—SUCCI ni m. d%/ - odoact eyDam nobenzoate), SMP

(succi i m & YLQ@BQ%PE? Ricg 5%&1&?9%&@% altzbl}epalzmarwe@ The blood
(N-(y-mal e Erlh’%]h

(4- (4- Nmal ée%&gg%’{) Jgﬁy @%“EP §r| C %Eg i Og%i glazrlmél NEI?%O&% I—|mbOdlmer1t the
(4- ( N- mal edoagdemsighntihps pgocb&ghhnﬁaeh-lthmmb@g&qIanﬁfydmmﬁhim‘)olytﬁl\a@f[\qty In

SPDP. (N uleieRt By ot ST e el Bl ¥ iy R Sbma e

Cross-1i nkm@bymyv;bgselﬁ@cmp&ddﬁwm phy:o@ﬁﬂdﬂt bAtig. TBE b@mahv@mum, addt o
an amne group or to a hydrazi de group reductive am nation.

[ 0216] e p%fit‘éﬁ@ agd *?%@“f‘ﬁ%‘iﬁ“ﬁéﬁ‘\z%ﬂﬁﬂﬁﬁ%ﬂcﬁ'@n‘f ASFiMAGY @l tBglingébitor. In one
non- coval eaﬁb@%aﬁhtﬂ@a&m%vmr&%afé;atd@ﬁauml gﬂBH&nalﬂf&s‘?rIﬁ%&]éf e, or

bi ospecific interactions. Conplexes of peptides wth highly

posi ti vel yerrodiraesst tlhvbloyd chrpubpdidg mnewbbstedﬁymée gonp cmmi%img kfsal t
bridge formatio der ngt |ro ent s s in 30
dei on zed Saedior A Gh B sr@HsSoRleh Bt BRI G et

pol ymers mgulasorpmbtw ar(d.cogiliﬂﬁa'ﬂlﬁhtthaﬁbﬁ)lnahothﬂ{ eynt(oli:rhcyﬁltmeblowl ch
cont ai . nuner ous negat i ve and pOSI tive

2010/ OE%YW@PWQV‘BM%@“%‘P@WQFQ% blqeg’éaﬁé&?ritv@ %}‘Othﬁd%‘”?ﬁ‘mﬁﬁ e
peptides ngyP&IMAENS KeftihPEERISHRATIGRS (HE ﬁé@%h&ktﬁ‘lgeof Lhat&erhgads or
to ot her hydroph6bic polyners, form ng non-coval ently associ at ed

pept i de- suqi@rracnrﬂ |ag@m%@ﬁ@nmeghrembmﬁbmEswerﬁeﬁmeknemgl Gn@smipﬂtnﬂe@dd or
chem cally I p 0

non- coval efﬁ‘%ﬁ glglﬁ]kﬁg‘g% hr%}jﬁ %t&%owenfrgt%i %;qu%? Ea coni ahc lg?tg%tl ons
bet ween Otﬂﬁet‘m srmbiecumekRx cEm:renlli'tS {Reiteevh, lpﬂdtéletZo@hd:@ﬁaﬁi artchﬁmi:‘chﬂimbgs

af fini of bioptin for s avjdin_or strept or
t heir %ﬁrl@‘%‘?P é\élo’@c?ﬁf“ag%@ @ a@%gﬁ%ﬁ? Y358 1PE|?°&°6%%F§§%E‘%1 g’se

bi ot i n- bi ndiafen BEcSHk@HOISREQ@ﬁ%FCIBRiﬁB FabBHCBsteRirA8S Eidhdt EGifiBn, Wibad act
with biotin in solution of coval éntly attached to anot her

mol ecul e. lfSeetipe péﬁeamopmb@@O&nﬁhe suBjegcanbe a pammab o) mopdstticalaglycan
be modifieg 19 10possess biotin groups using comon biotinylation
reagents such as the N hydroxysuccinimdyl ester of D biotin

(NHS- bi otin) which reacts with avail able am ne groups on the protein.
Bi oti nyl at ed pepti dd813ljenPz@ntsiseitabheiob dtiethemapy hawwindengons prior

streptavidin to te I e co l,ex The L ecul ar mass of .such
ool yens cHNCrEfg fetpy e PRT,eRE STHETETSS OPh TRYP 2F M at i 0
of bioti nﬂrﬁi&@@uﬂﬁptshcﬂﬁasta@ nﬂﬂbﬁdl df @ictol‘5€at IRk dF Anticoagulants that are
[0217] Al'so provided by this application are the pepti des and

pol ypept i dastorXa dnhiipitays. frstude pu gﬁlngblamg%fi q_oofogdzppgggpx 1@a@almu§, biotinylated
1 uor esceniyRhObUTLARSE Bk b aRale. LOAPISSiskih (G AABAARH:for, DX-
o) a polty

nmet hods. r “exanpl e etect bel ed pepti es a pept i des
can be bou?ﬂlﬁStt,oYM &SR &N Malid, a;ss@aﬁmvardrmbdeﬁ’ﬁei%@m arteinipebanf DUat76bn

of 20 f.l uor & 1 ncl ut are not
Pl ee ¢ o0 7 Qe ARG R st R el e R of85G:
combmatlon thereof. The source of various anficoagulants is found throughout the

description.



WO 2010/ 056765PCT/ US2009/ 064060 65 only, suitable adjuvants include,
but are not limted to, Freund' s Conplete Adjuvant, Freund' s

| nconpl ete Adj uvant and m neral salts. V. Therapies [0219] The
present i nVEPIHR6T68] ates to a therapeutic method of 5pPEERIMNHEAH0
reduci ng bl eeding in a subject undergdtng anticoagul ant therapy. It
is contenpl ated that ti.dog f : e Layvent.ion. e
short-duration druggnggﬂbggﬁégg%ﬁﬁ’@fg%ﬁﬁgggggs%%%ég%ﬁ%@hgfggg%vgﬁg
whi ch can safifiey carethawpe Gilf danadih. yInrvaeatasgekt, fe factbrdda derhiabiid rs'os exhibits

conventional anticpagul ant propertie t.hout causing deleteriou
hemodynan & BRGeeaRRE s PR b Tres it e TBR it o aimyeo 5
vascul ar respease tbadsNMsubyds U0 2LMs ITSEED A BB aledtd @ereof. In
therapeutical |y effective anount of an antidote exhibits a high

t her apeut i nathfaaspectr e deristivg somprises phlesst painapsidiissidugsdite 1h2 e to

t oxi ¢ and t | r the ratio

et ween LOM Sa Eong2RrlE4 B A FEFRD. 38 AR 0856, "5, of tne
popul ati on and the ED50 is the dose therapeutically effective in 50 %
of the popul ation. THH&ESIDIO anettierERER af the dukeation, tedXbyed Gdive ndangthe
phar maceut j,cal ..procedur.es.in imal cell cultures.or. experinent al
ol s, e RTRL R oo e e of Pk pRGuR Bk Rlg Besding
admi ni st er gd tassdin@hsivayetrattuiei ot dshea Meeaedbd bune i Bahidg c et al.

ef fect of fXa inhibitor present in a subject's plasma. Preferably,

the ant dof-d¥o-dtiet 199p /e PP 8h29%2suf fi ci ent when adninistered in a
single dose. [0221] It is contenplated that a typical dosage of the

antidotes of the 20ipyss)t ifaRn¥hél aspRPENGe Rivehitsh, ARNE el atNECRLY lack
setting and inhibitor concentration in plasma. In in vitro assay,

such as t hthef dorgainas well eheither prg efdhe BYOEGF dgmainsalpsangthehaspsctaPTE,

PT and ACT; I : | . | ' -
expect ed 15 G EHCREPRMUGFAN B S EILE AT e Rl BRI b faopsy,

or nore. |of the beagyabsaymyicaohipdsd the tdtallyti@doranihioflcleéd sehinb ptoddasesathich
>0.5 should show reversal. effect, Th xi.mum pl asma 25concentration
for ant] dot's RO EEANE LGS he FIatc] terige Rsigre g S BICRmADS at
10 m cr onDlvhich @bssBel s@icient structural similar(tP&lBa dafl BicolidFald SEihbiehde
one of the criteria in determning the effectiveness of an antidote

i s that itcagrdlagtkisduaymel aieeulsiiXaduhibitorrebixamples offrelpied saringroteases
clinical UhbRbS bufAEeatihasy Of miBhAliaPhSRAD:LOG ddhshAi@hideACRBEE:
bl eeds into vital 30organs (1 htracranial, intraocular,

retroperi t angglpsinspithediactepelr pro@asdisabtjlisiraribheld degihan ey dustlien fnclddd

2010/ 056765P S2009/ 064060 66 re-operation or a new.thera

o 0cechi 6 PRTGERRS g EATER e 4 HELFH LR HeBe S RGeSt By SERSE) o
I nsertion iphirtibasEtiASPES2)entnssaptabalredif ocoagul ation, etc) or a
bl eeding index of? 2.0 if it is associated with an overt bleed. The

bl eeding index is defjned as the pupber of units of packed red cells
or whol e bl ood trangbtgﬁdIBPﬂ§e?WE“g&%WBdF%%FWY%§Mﬁ§§n3@ﬂﬁﬁ@“Fﬂe
bl eedi ng S}Qbé&%@laﬁﬂ Uit SnPREPILRBIMR YidhU8Rind vh&kin RE mBlgR&BAS
stabilize téqln granms per deciliter). [ 0223] Anot her
criterion fubptitnel, addidorer dedesioy of thedip-dpmain te eeduicaitrs phesphpldpid mtembrane
reduc cly:ni.cal si@ani.fi . - maj o bl eedi his ¢ ory, of
henor rhiag e%lmlhﬁﬁ Pt%(ea‘ b e‘(’!é%‘lé %%Béﬂ&gg?’gﬁ Jr:1 g‘tlmrgmaﬁ(l)nr %gj[ Selzg%enﬁ% ?g% 5rrllgtus ual
and war r andhgngdd, butahd siad ¢leit ofarrtain aalitcicidy has been changed. Examples of the
modified Gla-domain that reduces the phospholipid membrane binding of fXa comprises
polypeptides or proteins having the primary amino acid sequence of SEQ ID NO. 3 or an
equivalent thereof, with at least one amino acid substitution, addition, or deletion as
30 compared to the Gla-domain of a wild type human factor Xa protein. In some

embodiments, at Ieast one amino acid being substituted or deleted is a y-carboxyglutamic



10epistaxis that is persistent or recurrent and in substantial anmount
or will not stop without intervention; rectal or urinary tract
bl eeding that does not rise to a level requiting a therapeutic

procedure YVO.X10056%Y i nsertion of a Fol ey catheter or c T/H808He640060
i nspection), substantial henatonas at*injection sites or el sewhere

t hat d
| oos; bl ool TEairr e PE R aidTh dmQYoRQ A4 SUORARPR! fir J1ot
"substanti 8, 26 20d6) 39582, anéBBrls sbine ambommeotfs thé eatilotadssr mhrgtamlm aond e

t han that anount .usual | 0 e vvlth cal r ocedur e

Shbet anti areinies s egiealio I RLEd of et et 1k BB eatboxylated,
conser vat i ¥leycaRR& A& ok Hedatlox§lafel Fhidiorata ;slﬁ&m FIh QQmQ eAbOEERAts[ e 24]

I n one enbodi nent, the derivatives of this invention have sufficient

pl asma Ti r iidateiing derala anhydro ¥R o8 gas<Blankr 704 desermaembedigenthéhd Xa
| nhi bitor %Q%E ?ﬁ%?&t?ﬂn il B8Ry gﬁ&ggérﬁﬁ%@ﬂlgﬁééfap%ﬁmﬁ&%ﬁﬂﬁél %IL)%%SHQ

circul ating I'n human ectivély 1 nh

ATl | 1, TFPRhodifidatotnhrereletios oftthe EEﬁFlbiahdesEGFﬁlelhswnlrh Eguwiﬂasl%nmz@acu&% ,
J. din. Invest 72:2041-2049 .2 babo |, bl

el {11 7o BrO RS B AL KERe T DAE G i& Ty R | and/ol EGR2

([ 5- (di met fothams. Makdme eABBdiRRhONES bhtfroN t]chamg;lru&@whglwwk&f@nlﬂw
chl oronet hyl ketone) was approxi nateli%k 0 hours or 2 hours.

25det et néithy mosigiegsir gerppvedn Fonexamipii the m«vﬁ@do%%m@tﬁm %&1&9@:&
respective al . ,

[0225] It %qég&%ég’éf?lg aﬁ%"f’%“@x‘%aé’%g@ﬁe‘?"ﬁ?iﬁ% hFiZ% of' %g?iheg‘ﬁig‘?‘fc]%‘% %4 xa
derivati vemupccﬂnam&d’rwavsscham anidsa feapmtes gl the Bghttchain tluzm;ng'angas Coyi3dsthe
addi tion ofoe re _of. the fall.ow ng nmoieties W crease .t he.
o1 asim nai tiieacge it toiniine SaafsBRoEBRGt iR ik MR diaiin
group; WEHEQ 1131&5637 Ga B&]ié SBOAhEARABE Qexﬁrﬁueé corhPRBOM amiiflacid sequence
encapsul atin ents; carrier proteins; artificial phospholipid

nenbr ahe; ¢ NQ)L}H swrs'yadﬁa%bél%etdeewwe[la@mvovmn EPWPERYEE | on
site may nwmag}glaal dB¢ Eﬁ'l\fd’ 1SPEELREr iR, BRHAVRivE s hQ{;lSlgﬂgptfdQ%f

conj ugati on does not mask the 1 nhibitor binding site( s
anti dote. JR@IBNOJGt es descri bed herein may be administered in
conbination with any one or nore than one of the conpounds descri bed

above. 10[0227] In 3?{'%’ 18 sﬁ\ﬂ%‘gﬁb&&&r d tﬁ‘é‘%ac%‘i’g{ gﬁ%tgﬁ"ol%f.%{% cln%@ﬁ%.{

half life than circ coagu t1on pr
to use a cmmﬂﬁpeddnmlc&hmnlgatmbntﬁinamé@mlymcdefmam cffrsmdfféfam@mjpmmn In
anti bo bound to the exog%l te of OCa n_anti.dote with extended

circulati nﬁ""?f‘affnﬂqu?‘f‘@ts BOEARPIOHMEP 3Gl éB REIN S PRRRAGHAES O FtPrG 3RInC

anti body t@d’uﬂ? sht'i‘tﬁx cIfWXaQéﬂ@tﬁéd Roiidlye Jnﬁﬁ&ﬂ@cﬁlsisfiﬁﬁéﬁgﬁlnw i 1BNAre332,
d a-donmi n icient tXa with 15macronol ecul ar substrates an

i nhi bi t or sArEdénl%3s brad ArdAdimSER D NS Brand MGH3AN G189 Sl PAAEhe,
active si tEy%k@ trnd%@ﬂ%ﬁﬂr‘&k@%’o&iﬁs&tﬁlﬂlébsﬂrr%, fe‘% llgéélafe i gﬁl blﬁltﬁgd?lﬂlents,

antidote to ARET AR
For mat i on te aatidbteaarfagboXupioreid Xéh activelsax saar (84187 eSHY [IDISEIUB aad 7,

an antiﬁd ot §erf185r infcﬁgmotr.t%;l)slm rrlrlP11|1l)ee(1:1l1J1!g)el CISIBuei. l%ioéi?i[eg to dehydro-alanine or alanine.
Such modifications may be made to wild type fXa protein or to any of the modified fXa
proteins or fragments described above. For example, the des-Gla anhydro-fXa with active
site serine residues replaced by dehydro-alanine described in Example | has shown

antidote activity.

a0 [0157] In other embodiments, the derivative has reduced interaction with
ATIII, cofactors fV/fVa and fVIIVfVIlIa as compared to wild-type or naturally occurring

factor Xa. In some embodiments, at least one amino acid substitution is present at amino



[0228] Efficacy of the antidotes in reversal of the anticoagul ant
activity 20of DCa inhibitors as well as its procoagul ant activity may
be determned by in _vitro assays and ani mal nodels by those of skill
in the artwoé?g%oﬁﬁ"éé of in vitro assays are thronbin geREFABFIH064060
anti-factor Xa units, clinical clotti r"lfg assays such as aPTT, PT and
ACT. An anfi ; hé i [ t ed. k9 f
produci ng %%‘ggfg%?ﬂn%{”%bg’gl%g]%%gf E%s%?“ﬂvL Sc1ﬁlt@ﬁg“%@ﬁ%?p§w(ﬁ'g
Sever al i nand ¥ QArghliyéllui?odars 66f Lysll 6% diys20tar g 2Ben dhymotbypemthund®sing,
in, for exanple, .rodents, .such as mce, dogs.and ptimates, such as
onkeys, - iPBEVIEECED Mhdavetaet Gyt e ag e a0 sy o he
Conposi t i omgdified fXa proteins drdradBlentbliescpibes gifel Nvention furt her

provi des conpositions conprising a fXa derivative, a blood

coagul af i ng agent, d_optionally a pharnmaceutically acceptable .
30carri®er. Also proa?)g%ﬁ aIPé’ﬂEBﬁ‘BB%‘?‘WBfﬁsth%Qﬁapﬁiqr%’P%‘@ 134 PrE@N spwgrsing
pol ypept i dgse GRIERS dctd Rubiie oPTLhe s BUISAC Borhbin HERN Qo Nomidfhe 13
or 15 or a peptide having at |east 80% WO

2010/ 05676&9@@2@@9/(«'&@%0690%@6lﬁliarbwgyhaio. BEDprazinOnag hclutle or 15,

ccept abl ey of oIS ol S Rty D RBRETS RS (G gl o

carriers" hahebg sittili@iny wilichbhand Been @xcoindir@ntl g motified 8 Iatlek&ink padteazgy be
used ip the conpositions of the invention. 5Pharmaceutically
accept 4bl ea%‘ﬁﬁﬁé?@bf"rﬂfl" GEINE BFPIGIR SHRsSHBIES But sHI! BRTSHS thepttieidim
tS)t ??r at e, béltﬁgcgéysﬁcs &Q}E@Mipg ﬂ'gaedlﬂ@t suchI as hunan sgr um al 3un‘i n,
uf fer substances, such as phosphates, glycine, sorbic acid,
pot assi um sorbate, partial glyceride mxtures of saturated vegetable
1; att é aci ﬂs(gl wat er ,@[9&5915 Rlgo BIOé’LdF?‘Gvﬁlﬁige@wr@r%ﬁmﬁﬂgﬁ&ﬁ?%éo@msﬂéftné,
i sodi um D ydr [
chi or i do. oy RaREE oRL BB RO AR] X R RSP0 e RO U
pol yvi nyl q;gagu'l@tiilgmgmt ordephnin usidotzasmta phivsta@ntedly spaipyridgeiare The
ol you T oHEHBr Ry B SpprenEe Fob i et e B ReY i a o
wool fat. ﬁuhéﬂ&ﬂ%emfﬂ!ma@dﬂoh(balsto?%hg bEbISediEL TIRSGHIpBSHodstaRBALHIt ON
's Pharnmaceutical Sciences, Mack Publ i shing (?orrpany, a standard
ref erence 3ENNIsERed Witk any wiitgble gy optherapy EPEFUBHGMER BLANBANCES fietaRtivity
respect togtfie dcfbtr%%ﬁy;tgfemz\%fexﬁﬁlxme é%%zf]}@g P?Eléilirzgl%gngérﬁ’ca@’b% of

tabl ets, capsules, elixirs, syrups an consistent with
convent i onextenglireg theplsmi baf-lifr efche Sésderivative. Examplef 0280fbEhabilizing

phar utical .c sitions,.of e invention can be manufacture

Pot hoddd wete s SRR g it Rran YRR pE S e e P Pl ot £X
m xi ng, di keo} vhdigor &NapRshakiodthbuliy behid fikaidBavatiae. BemMdsioh ¥i the
processes, ampng ot hers, 20Conppositions nay be produced in various
forms, i nctURRIFAGPYMaHUPLerivitegiapt fataBuizingragpn (eiosilt aibedy piAlpiers,

i ncl udi ng Ifna&-ea%bﬂm)%ﬂmlmaama&sfnl%ﬂgaﬁr iﬁf&{-;ﬁxo.ﬁruu%&ﬂetmyﬂ%ﬁm of active

anor phous QOV\U‘éI’S, I‘nj _eptl QI’]S_, enul s1 ons, e_ I X1 I’S., suspenst ons or
sol ut i ons. siEaleperdart inhibiterehindipgs. dixaiiples obmttafXn mitiabdibs svémble fgido-

nodi figers,_surfactant i gavai |l abi.] i nmodi fiers.apd c i nati,ons of
These ha; B AHANhauaChR BN ARl by ERlek el af B S ARL Tt
S Ius pﬁ nls io n&gmnofrb @008, 101TE( uls)iﬁag%;s SWﬁEéﬂsﬁM dnﬂll‘hﬂ'hll’l]ﬁ%hlyﬁs., g: Bio. QL
al cohol, and c inations_ thereqf. Pharnmaceutica suitable

sur f act ant 025 SERA A Ok St and GRirehilict gb RipodgksittsT  BngO e Hdded
for oral or parenteral adm nistration. Suspensions may include oils,

such as peanut oil, [BefAMENQbhe eSBbAiRREGEH 28] Xa PREN N hodiREd 8) 1 Ve
oi | . 30Suspension preparation may al so contain esters of fat t’)é aci ds,

such as et #hpmiesl.eazymaticssgecopipinanymeasater exaapley theaicdvetitpdisriTdenayaed
acetyl # edcﬁeﬂ'ﬁéayly%ddﬁjﬁe% t) (Eigﬁ)}aquﬁamr%;' RERE 'R domain may be enzymatically

removed by chymotrypsin digestion as described in Example 1. A modified fXa



WO 2010/ 056765PCT/ US2009/ 064060 69 formul ati ons may i ncl ude al cohol s,
such as ethanol, isopropyl alcohol, hexadecyl alcohol, glycerol and
propyl ene glycol. Ethers, such as poly(ethyleneglycol), petroleum
hydr ocar boW8 20¥8676as mi neral oil and petrol atum and WBEEPSHE3/0649680
be used in suspension formulations. 5{8233] The conpositions of this
i nvention are.farnul f r utical nm.nistration t
e GRS be PRACCRRE osh B b S R s Rgweness
t he i nvent ofahe oY Atcading wilsttgiea™ (SEQADVEOL Bl des@ibedary Sorefetfigrimbl y
parenteral | yn.fﬁé023€}] Jt is contepplated that in order to qui ck,lé/
reverse t he<aRift fISHGES RIS e PhPEqMinany aptdets Grimbidpts) o EERHYEY 1R a
patient’s pf g3 vith &SlBh AEAGY fiSdtiol 3 dyH2 prédiRe By fdOhBin@t rhddhs ,
i nvention can or may be admnistered to the system c circulation via
par ent al aphiowedby adtiveion mHke fddifide FXyby pvectiypidr.isheh dlagogkecsagml agi ng
agent ey e 2T Nstared.senaratel vr Al Rast BEl oS koRM

parent eral " "as” used ferein Tnd udes subcutansous i Al avehous,
i ntranmuscul ar, intra-articular, intra-synovial, 15intrasternal,
i ntrathecal, i ntrahdfhdl]c,Inisohe ednbedimasats, tanblobdte@aladng agent magbt i on

or infusion, techni qyes. However, in cases. where the tXa inhibito

bei ng neut FAFTIETAS EPYFGHGS FIcthd AT Fi e ot BONPIENGE HFHELEF on
or a sust aidag@lafié RAGE afreddmtidint EsheTRMobBrcioRald Eddtbibdlioht erdof ImembXa
i nhibitor and such free up the active fXa prior to the clearance of
the f Xt i nembpdiments.temroppeatiRahpcloPOpD b3 sleciddiom ghej gipurctoabls €ng S maf
the CO”POS&&{FE@EC%S VRIS, IXARG! 'QB%JIE{IIQ%FJ 910U/ an GABIARMR
suspensi on. ese suspensions nmay be tormnulated according to

t echni questhkmrofminisnmt kmbaditnens) thg resninbalahtecod gid gemdhetgr mny etedderrg from

250 be o UEarLPaorserLmamebna: ronor L BRERL R TR R

par ent er al Vywamaeptdhlagosh therest or sol vent, for exanple as a
25sol ution in 1, 3-butanediol. Anong the acceptabl e vehicles and

solvenis that may b | qyed are ter, Ringer's solution and .

i sot ontt sodi um chl ipf@ %PH‘E P%Bﬁc.t%ﬁ%[fd’&i“???é‘% ng At F@?%Fil%@@bﬁ}ap%
are convengi@pghl,y enpl oyed as a sol vent or suspendi ng nmedium For
this purpose, any bland fixed oil may be enployed including synthetic

nmono- or di-glycerides. Fatty acids, such as oleic acid and its
gl yceride derivativd863e lpsaneemperimeatsabe blopdreagnisting peanhmer Papnes,

as are nat : 1 yth&al YRGSl Oi o A5 Qo o]
castor oi |%§£‘6§@?§f?§ﬁfﬁ°§‘ﬁew‘°§§ yox?g{lﬁlﬁyf?&oo\%&% Ef‘%ﬁg“% % rgsngdyloblﬁl
sol uti ons siected@rdd) f/HEHIOERTIIE20 0QYDiGhO BEmich] sulspensiiongentay al so

t ai -chain al cohol diluent or .di , .
Car boxghet T BTG SFigstiot S eP LR R LGB AP B pgnavlaton

comonl y ugedr téhcbiteatd, Qetiakedtdr @Bn-QEti AR PTRG AL € 8drhYeREaR Pt Feiba
dosage forns including enul sions and suspensi ons. her conmonly used
sur f act ant ¥h Rlyelgt cocamfiates §1}C.i epyabiaationg thergpdy N@é"rﬁﬂame?i‘)ﬁia"%ﬁéﬁt r

bi oaval | abldybhNiGNRBRRELS s WNLAR R1HE RATBIINGYH VR RIafbuly e AR Pfdr ©
of pharmaceufically acceptable solid, liquid, or other dosage” forns
may al so bEonesetatésEightteEditiopd¥edd Bédefasiomel HeinophiliC@®pBunds may be
formul ated for parenteral adm nistration by injection such as by

bol us 4nj ection or iin i \: i

nj ection my be i n 1ORAIGR35iak Bhi5uRRus b Blob CB0RRNL UM REns) |,
addi ti on teldeddgen fherammupdeadstideed tlabove-agpihansiacierholgdt Inhitdoe EPAER| e

exci pients and carrjers d dosage.for e general known to, those
skilled i nPPH& ‘gr“ﬂhdé%_(%ﬁgﬂ’ I?"H@ffﬁé’&lqlﬁ?gf@i i%ﬁ\%@'ﬁi"i“&ﬁﬂaé}l{m gpstpgicged,
under st 00d,hinaéapfoi® REE) dptStinflPSRAAB dMhibrERERBNt regimen for any

particular patiént will depend upon a variety of factors, including

the activity of the S{)eci fic antidote enpl oyed, the age, body weight,
[0165] In some embodiments, the blood coagulating agent may be one

30  agent that has procoagulant, anti-thrombolytic, and/or anti-fibrinolytic activity, or may



adm ni stration, rate of excretion, drug conbi nation, judgnent of the
treating physician or veterinarian and severity of the particular

di sease being treated. VII. Kits [0237] The invention further

provi des KWP20WY0S#Ekages. | n some 20enbodi ments, the kPET/GF2009{g64060
present invention conprises: (a) a fi#&st container containing a aa

derivative an i.sol ¥elel t.] risin he..am n i.d '
sequence. ofo iRy i R g 3Rk G, FRERlecabafort M isBRoRBkciraigy
to SEQ | D Ma-fidiholti? aetivikh as dilosedse hangppliodnion] drelisckied mi didet gatantb] ood
coagul atin agent, I.n ot her enbodi nents, the kit further conprises a
fXa i nhi big%‘?“ FBRLICAENS o8 PIEFRHAPICES. OF KBWH BYhe fé t r eat nent  of

25t hronbosis. I n other enbodi nents, the kit further conprises a | abel

expl ai ni ng when t heqgg16geHubjesRkit ild Berté$i€ tlom the administratiod #488] The
first and second container can be a bottle, jar, vial, flask,

syringe temseposkiags deseribpgyherimand the pecampanying wgthoas inpladerdned hataie e,
storage, or. di | OHI I. DL .

i nsert cané@ghg&cﬁdfbg{ l?rg{ﬁgllg{se(?n%)r er EH‘?(f(;]r%l‘ﬁto kgﬁlalhﬁ‘é?%g‘g%lh%%&rc&?g %eéggﬁam
i nf or mat i omon-ehjat bleedihgetene trarpiascd viinicdlmaganpaditg evante iretshiected from
The information reci.ted will usually be determ ned .he regul atory
2gency. govet Erg Bhsaat berteBies ukeie ER0E0Y BRI oREenE it
whi ch the @hadiidReedhitsdher§RUBOPiobdIRe, lBd & B1eBE@NS Qldex oSH D dfthhhe
United States Food and Drug Adm ni stration. Preferably, the package

i nser t |G petspoqizied pyerildesd dSupikeAPHdetehtYME 208} 3fi €19-9259 Additionally,
har maceut . N WolgP o . T '

Do mmde. of "EauPIE R Helok e BB GRRLA KA Enont AEIoP O AR e Ridei ™Y

cont ai ned fthdhegmupcorstsengoiepisrxes thatah pgrsisteheorpenkageandis exttstangala

rintable material .. such as_.pape adhesi ve- backed paper .car ard
Poi - “or * phBed e at eV rBRR R AP E recl s RELRY SRARRaRRIET Gresrisg
been pri ntgg t0h |@RPlqeEing RS F@Z@:&]‘C,Iﬁ@;tdﬂﬂﬂ%’&ﬂaﬂﬂnds%t fnjdctib@ites
understood by reference to the follow ng 10 exanples, which are
i ntendbd t o dewPeicdNy AEPRAPIRATCYS BF OGcHEWIth VétitlitoHmaTEs Rt Biged loss more
I nvention fhg, Uiﬂglﬂr h&béiﬁﬁi Wth%%%&%cd?)érotc&ﬁu@ﬁﬁ[‘@de'sEbﬁ‘égﬁf(ﬁ%ﬂtﬁhgﬁﬁﬁ

which are intended as Illustrations of single aspect
i nvent i on bind¢ding rnyirire whpidenet! atsfagien.f unct i onal |y equi val ent are
within the scope of the invention. Various nodifications of the

i nvention in additi Cttﬁ}l& aF Qfﬁe Qﬁ?@c{ijﬁgﬁg, HELEI et lac!lmf%?s(ﬁ%%@aﬁ%r ent

to those skilled in e rom oregomgﬁ3 description a
acconpanyi sdihisguiesof abuwedrdosediffaifEa it foaptiomb b Bungetyh @hih ops eabodehe
appended clains. [0240] .Unl ess otherw se stated all tenperatures are
in degfoeess"%!ﬁcgitﬁ 1T §8,H€‘P?fﬂi'%8-se exanpl es and el sewhere,

abbrevi ati ons have the followi ng nmeani ngs: aa= am no acid ab=

anti body ACT= acti vglesB]cliabhy 80thé hivthoaPddseribed ey, aekhpakitieainderstood,
t hronbopl astin tine CHO cell = Chinese hanster ovary cell CHO
dhfr(-)cel 62 ifmgbalwayp expligitly s,tpéedd Hyag anpfigetive amount of the derivative and/or the

blood coagulating agent is administered to the subject. The amount can be empirically
determined by the treating physician and will vary with the age, gender, weight and health

25  of the subject. Additional factors to be considered by the treating physician include but
are not limited to the identity and/or amount of factor Xa inhibitor, which may have been
administered, the method or mode that the antidote will be administered to the subject, the
formulation of the antidote, and the therapeutic end point for the patient. With these
variables in mind, one of skill will administer a therapeutically effective amount to the

30 subject to be treated. Tt is contemplated that a therapeutically effective amount of the

antidotes described herein sufficient to counteract, or substantially neutralize, an



hr = hour

INR= international normalized ratio |V= intravenous kg=

kil ogram nolar mg= m|ligramng/kg= ml!ligram kil ogram ng/ nm=
mlligrammlliliter mn= mnute mLt= mlliliter mvE mllinolar nne
nanonet er WORCHARGISI ar WO 2010/ 056765PCT/ US2009/ 06406BCHESI00R064p64|
PRP= platelet rich plasma PT= prothro%i ntime RFU= relative

fluores Cengxﬁllcg:guutlan't'msz?s n,% E%c&ﬂtzﬁr? H%mf %8{‘196 IU( Fﬂ]ﬂ‘ﬂ% (;fg%ﬁ"dgnwt% ?él pt

or uLb= mcro

i nhi bitor

10

15

20

25

Iter mcro crogram
BSligrampobdi eibjecBs bndty 'belgbﬂ’to 1 gram of antldote per kilogram of a subject $

body weight of antidote. It is further contemplated that the fXa derivative may be
provided to the subject in a concentration a range of from about 10 nanomolar to about
100 micromolar, or about 10 nanomolar to about 5 micromolar, or about 100 nanomolar
to about 2.5 micromolar. Blood coagulating agents may be administered in an amount
readily ascertained by a skilled clinician. The amount can range from 0.01ug per
kilogram to Ig per kilogram of body weight. For example, administration of the factors
or recombinant factors such as rVIIa may range from about 1 pg to 200 pg per kilogram
of body weight. Desmopressin may be administered about 1jug to 500 ug per subject. It
is contemplated that the effective amount of Feiba Vh may be from about 1 ng to 200 g
per kilogram of body weight. Tranexamic acid may be administered between about 1 mg

and 100 mg per kilogram of body weight to a subject.

[0169] In one aspect, the fXa protein derivative is administered prior to
the administration of the blood coagulating agent. In another aspect, the fXa protein
derivative is administered after the administration of the blood coagulating agent. Yet in
another aspect, the fXa protein derivative is administered at the same time as the blood
coagulating agent. Yet in another aspect, the fXa protein derivative is administered

together with the blood coagulating agent.

[0170] In still another aspect, the inventions is directed to a kit
comprising a) a fXa protein derivative that binds to the f£Xa inhibitor and does not
assemble into a prothrombinase complex; and b) a blood coagulating agent having
procoagulant, anti-thrombolytic, or anti-fibrinolytic activity. In another aspect, the
invention is directed to a kit comprising a) an isolated polypeptide and b) a blood
coagulating agent having procoagulant, anti-thrombolytic, or anti-fibrinolytic activity. In
one aspect, the isolated polypeptide comprises the amino acid sequence of SEQ ID NO.
12 or a polypeptide having at least 80% homology to SEQ ID NO. 12. In another aspect,
the isolated polypeptide is an isolated 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. Yet in another aspect the isolated polypeptide is an isolated polypeptide



TAN= t hronbi n-activatable fibrinolysis inhibitor LMMH= Low nol ecul ar
wei ght heparin Exanple 1. Preparation of des-d a anhydro-fXa by
Chynotrypsin Digestion [ 0241] Des-d a anhydro-f Xa was
prepared aV@FPHWUWEFo t he procedure of Mrita, T. et al PCT/FS20@)/gs4060
Chem, 1986, 261(9):4015-4023 by incubhting anhydro-fXa, in 5which

deh droalanln in
o 0% QU AP U BRSO o Do GRET B"
typi cal exyErihomblogses SEQJD P¢ID515m Iligrams/mlliliter (ng/m)
anhydro-aa was incubated with 5 units/milliliter (U )

a- chynot rypsi n- agar eads.wth entle agitation., At the end of fhe
reaction, the a- chﬁﬁﬁyg@sﬂwﬁ é‘éoeﬁ'églf nygaFian FleVied fEnkcetical
centrif Uga&dnﬂqu@!onffbﬂ ey @tih©8r nelftbSziNe e htidoabhiowadial dgulatXen with
excess amount of inhibitors 4-am di no- phenyl < met hanesul f onyl fl uori de
( APVBF)?  t @ésbﬂtol_acl‘?l§lsﬁéﬂdctﬁ RSHBIRR FPPIPTIRE GHEITI TR an effpgtive amount of a fXa
tosyl - Lphe 4

resi dual é%i ac \'3?? f;g%%rvggﬁl?ﬁ Ilgg)}é %\?FO%h%? “gﬁgf%)ﬁ?‘{‘/g‘%ﬁg% %%Exa&%ﬁcauy

| eached frmpthiﬂe baads withlthe plonme thaf rha@imdm\ande ismiot pﬂmum derived éactor

renoved fr t he fi.nal anhyd o-f con
ot ra collirpnpning R VB et Reen B REvsh St Snoias Bl er t onal
di al ysis. n@@ﬁbma;bm &x@bn&uﬁitegazﬂx\cm@gl@odlf necessary, was al so
achi eved at the sane [0242] The d a-contai ning

anhydro f Xa was preﬁﬁ ,ﬂ %gcordi n o the procedure reported by
Nogani %t al . 5721 e o @mtﬁh%) andydoteyip Ay gne kP #
Figure 5, &J&&i@daabﬁ%“tlﬁ's%égmﬁwmﬁ@ Btk %rghﬁ?&dwi@l{@)ﬂ%?&}&pable
activity but is 20capable of binding fXa inhibitors such as

bet r i xabanof eRkindingsheieisratating Half-hfeidtthg AntidpteElm pyrheembodimgnts, the moiety is

2010/ 05676 / 0 o o
a- Chynot ry%g ?{r]lgd%é? g’%é&‘g@ gg%gtghcpolgip 8”3@3& n§ %@g Sl Ll andP ’tahlep Oé%“éeclaf iC
activity (&d(nﬁd.l)pwm Mﬁﬂcﬂi‘phﬁi@pﬁmﬂ@ﬂtmﬂﬂﬁiraﬁe ded anmpamhm Fpeelabiple, bot

nunber used. yrmtr Si n di n of active can be
carri et oufo’s B‘aﬁ%ﬁ hygne 8l Q}%é’z&r afle vRdie d ﬁSgPL\ gnay be
Cotting agfeiidiy n@Jdﬁ@é‘érb\é&aJh%a a‘fa@?eé@kﬁé mye&c}na@ém e()ﬁl@lemethods

chynmotrypsin digéstion, and after 60 m nutes of

chynot r ypspravided issWiedn Mok dietkeg-Schnitral Ppr%i&@@améo dageove Blagmp Half Life
Exanpl e 3 0 o e

after 30 m?%%agspeg*&u{?% Pz?éﬁ%s@ﬁ?g‘ggecg{‘?%%mm (ﬁﬁ ?lb (% r?a %it lI#r&':éh\g/\%re
ext ended textéfd the pllatreshﬁlf)hﬁnﬁureemdastpd efithisiemotal. of the da 10
domai n. Exanple 2. Thronbin Generation Assay in Platelet Poor Plasna

o Y huaen o PR 38 Pehst b ddimenss of theimvsh i@ dedialite 6 e e

prepar ed fdnvaiNieimploviEry EduplifOmenatiditaw Fd datrier doddifs Ciddrat e.  PRP
and 15 PPP were prepared by spinning the anticoagul ated bl ood at -100
X gravity @rbodipentx @F‘%MOE%/“FB‘FPI‘Z‘thr?PrFth’@gme%%‘ffgéﬁ Py HTRUNQElobug B m

t enper at ur teer, ) (12 and
2y Gy P e B e P R o
substrate) c:omlanaslued Whmh@pmpnm@iw fXa decideivBehd ﬂmgynnmsalatlwlenpepude

initi t he.ge or iC i

onct B aRTT a0 O eREAER e R gy Yy s SRR B o5,
(I'M  Z- CCRsAbkpledigla thelnitd Mekbd@ sudhiVa didubBdecooha elitrthd Mimad lg®GiRdiN) .
Thronbin formati gn was nonitored continuously at 37 t by a

f 1 uor omet r §inANgtkapphehe FhyinEPsEf IeioMeyi ces) measuring the rel ative
fluorescence units (RFU). Inhibitor and antidote, when present, were

pre-incubated with gh Th @6me PmBbdIHELS, Bl phPRR uBFNRbRbiSorPBfRE e
initiation of thronbin 25generation.
comprises an agent capable of extending the plasma half-life of the antidote. In another
30 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



[ 0246] The results of various experinents using this assay nay be
found in Figures 4, 6, and 9. Exanple 3. Cotting Prolongati on Assays
WO 2010/ 056765PCT/ U82009/ 064060 74 was used to neasure nmultip

sanpl es atWOrB1003/¥5time. In the second assay fornat, P@T’U\?\%mﬁ*%“
nmeasured with a conventional coagul at Pbn i nstrunent (I\/LA El ectra 800
automatic ¢o |0 N I r

met hod, huﬁ;a %g%} f%ﬁ a&érggsre)npa[n%lgﬁ(é%bmg& Qfoéﬁg nvﬁziujs %'R) ﬁé § ffX% oﬁ}l alpha-
pr epar ed sP-macarglobulis bpureicXdwedsatva. Exanpl e 2. 75 100 uL pI asrra was
recalcified with Cad 2, incubated at 37 C for 3 mnutes and cl ot
formation was initiate yadi. i S tor. (I nnovin, Dade
Behring) or an aPTT reg[d nt ‘g %@Sﬁ%ﬂﬁg‘c ?f‘%f\ léﬁange of 0D405
was nonitored continuously by aePO c?@ @ der l\/bI ecul ar Devi ces).
Clotting time was defined as the & 2 DEEEHMS when the hal f 10

maxi nal . val ue of ab n 0D405n chan . Was, I

o bt and ant LadDLPLTE ehe mreR R Ry BE PR os e S e
at room t egpedahdin Beficént 2Ra B dudicgs £hefore initiation of the reaction.
[ 0249] When an active DCa was tested for its clotting activity as

shown in Figure 7, 75-100 ulL DC deficient plasma (CGeor Ki n

Bi o- Medi cal, Inc.) V\[gy} ecIé sEPpieayglatest tharf%eélei\zaﬂvgﬁ%%ﬁw&l 39037 C
for 3 mnu 1%50@911]1{2&%9; Qﬁltq@E:ﬁJaBFéUfB}Mdﬂ% WiRYABtS RSl di g%ﬁk@. 1av@s
added to the plfasma to initiate clot formation. Change of 0D40

cont i nuousthyt sughfimdiee dctbyty pephiss dosingapd e aagdete aicy keivd @rdaee dirag the

[ 0250] d 5 Ec%’btti%ﬁ%\ﬁl’d-t& f)?zf f(?e%{am cggvﬁlvl ep %[l&{ ﬁ%%%@%l@ fX -I(:.lTGla— ef;cxent
prol ongatl on o or ma asna e reversal

i nhi bi t or yi>&d, kechitibye Qtﬂldarets Ioﬁﬂﬁﬁndﬁﬂma Bedddsydring frodacyds d"maﬂslfeéd
with a MLA El ectra 800, Autqnatic. coagul ation, tiper. 10 L poal ed
i pl 5O S A TOSO0 iR DRt o an ek o il Ton
concent r at infuRiee@btd #0kEhje AP A X28R8 08t ve (A dohtaln cdrtslSatBa N biddr ABM
CaCl 2 were added per manufacturer's instructions for neasurenent of
clotting tthgeBove[ropatiqnsRed/ar medibicatipndi In aslditionespyeafithieahose 753 deyivetives
assay y .4. Reversal of

I nhi b| onplg B?W%l%@éée}%ﬂ)% r‘?ﬁc%ﬂ ﬁtﬁoncjj\%%h a olrh des-d a anhydro-f Xa
[ 0252] To measur e the i nhi bition of fXa activity by betrixaban and
reversal of its inhi[ﬂl'ﬂir yFagfol &atis a parimefprachsa ot the blobXaoagdidtibe pathivay
concentratjions xaban and a dr.o- . or . des:d .
anhyar o- £ xns Ble Gkt EaREar R B MG A AP L8 fntne inactive
2010/ 0567 6HRGTKUHIA QM R0ER 69 eififer tH ibaInsic JABE (Omb¥x BovndlebyTFactunXa with
Al bumin (BSA). After incubation at roomtenperature for 20 m nutes,

100 tM Spelt safaaiRretaetes ViAo dhesxtasicR IS HeRyRles formed by fastos Vlagth ian
Di agnogd i cand@siaddedidp A&%a@dﬁ@{ﬁ@a) 1B gb P ifheP hutstlR | fi@di8ivage at

cl eavage was nonitored continuously for m ndtes at 405 nanonet ef
(nm by a {he&t-erBinekafets heavy dhagluc@@‘tmghﬁa@mtbmgémntﬂ@xﬁt(mm960@51

Vol oot t o optof At ;{&f%r}(s%‘ o&#Bzé%Q func |on o%ﬁfknﬂhr%:gi)%me g o ot

velocity 0? proéuc or and ant i e
concent r at piesentasertival YXEﬁisélﬁlcd’théﬂts p’lﬁﬁﬁorﬁiﬁg aESSV adle that B3ibt mﬁﬁemﬁa
affinity of betrlxabap obfantldte ure 8)
supporting coagulation. Only when it forms plo rombinase complex with cofactors
25 Ca*™, phospholipid, and factor Va, fXa can activate prothrombin at a rate rapid enough to
support coagulation (Skogen, W.F., et al., J. Biol. Chem. 1984, 259(4):2306-10). The
complex requires binding between the negatively charged phospholipid and y-

carboxyglutamic acid residues in the Gla domain of fXa via Ca® bridging.

[0178] Therefore, although the Gla domain does not contain the active

30  site of fXa, it enables fXa to form the prothrombinase complex through the y-



[ 0253] The effect of the antidote des-d a anhydro-fXa on thromnbin
10activity toward a chronogeni c substrate 52288 (200 1. tl\/9 was

neasured simlarly as before with or w thout Argatroban, ;E)eci fic
smal | nol eWQ281043676Ahi bitor. As expected, the antidote {’@S’Qﬁs RY/06desds
not affect the am dolytic activity of* g (5 nl\/p or its inhibition by

Dgcgll’vlbéigﬁgé{ Qﬁ%glu&mg acid 1%{?}%& '?hlilb cF (T%E%( a‘ztléd ctwe&%m‘é"v&l%t P(()%g}ﬁ A

f Xa deri vatidrusin \bythyrﬂ:ﬁﬁ@&h@kgdsﬁérﬁ(de@/ﬁgﬂﬁemglmmm 0. @bitting &Sayd wese

oo Rabt D B (8BS g e BT oob et
257(7) : 37283 1tdhal Bech rBEbrRH (PHkh oAl JOBIo Q;@:@ﬁblgsan’ﬂsd(mme 1@) fHat OF

0.1 Ml ar anmoni um bi carbonate at pH 8.0 is Iéo philized. 20 T
resul tithg mm@rutc?dsptg@m@unmd@mplﬁ‘iva@g@mmf lasdomndialassAiXaj f\fam and

neated o ARl LIRS b T LB A A han i

[ 0255] Th eprfoé(ﬂctcgemattad tomesurdthty chetrglrcoaipza dolxginirecnariie 7o)t AR wER hod

with one of, th |l owi n rocedures based.on f )
For 25" oxp Pl o aats IF HOR R ationay gl e A e Rt Hiss
NOS. 4, 5,pPeh ryhdih féﬂs%ﬁﬁh’éﬂ:hiﬁe BeslityGh33BMPIE: fﬁ)@{ﬁleﬂgo bfnute of
general procedures of nutagenesis and nolecul ar bio 0256

Reconblthandigesionninfoccaberyieied edscahoxsbucdiop: é@@édaqkrtge fRpropriaté gamma-

R g e e e o e

Camire, R Mvg tiats bekn fddnd ahienmcapab©o? Giehbime A6daddi 0820000 Gdﬁﬁﬁx 76

2000, 39, 14322-14329. Rec . can act

Factor X abtrayans Aetsuaior Bood olringthBRT cboetsl 4bah 1990 6L ER6Y her
processed to des-d a anhydro-fXa based on procedures described in
Exanpl e |. [0257] REQDM]i namds af - b‘B&V%tﬂ@i&&ﬁathla-@ibMﬂlﬁtdcﬁﬂsnﬂfXa1s
nunber | ng) 5with the active site seiine resjdue bein aced by
1A nb S Asipabie 6f bRyt e BkEoSE IR Thl Kl (g RS S R m be

expressed, cho., @%ﬁmmgs@ ”@b@ﬁeqﬁel@%%é@éen@ Y of RN ELAPNS o?@ni@l‘lj on
procedures described by Sinha ét al., Protein Expressmn and Put - i f
1992, 3: b5m8lesals fXy\ihibitoDbeundge deg- Gla| hugiag|fXaCheiph havegadvided structural
266(21) 13 79A r

chynot rypsﬁzf%gl(.!ﬁqI ges(}ﬁ%%] ﬁ 68%“81"%%% %% é§%§§r§| nég:’;q'aet\;"oblegr9 gbﬁgaj'gégg Hoo2
descri bed ami IE)@@H@JEMM Chem. 2005, 43(190359)-8 VFiguip Behewathhys ddoeGSlaG a

f Xa- S379A may Xpr d directly evl Qus procedures
it B ot FONIGTIE I GuRas Hrirghery By -raag e el b estiror
exanpl e, mm@tthgro@g%ﬁyeefmr ession can be used to express:

desd a( 1-39) -f Xa-5379A, after renoval of d a-donmain fragnent 1-39 of
SEQ I D NO. 3; 15des-d a(1-44)-fXa-S379A, equivalent to SEQ |D NO 10
wi th dehydr o-al ani nd0B0Indt hasgiosicean Bipceuesas tha:degrfdp £Xa, and other £Xa
des-d a( 1- r QID
No 11y dealie i G ol Btk BT BRI PRV BRINET
EGF2 domai bundllﬁggun de 2yedcannahsdintd® nidGanhibitex prsebgwn in Figure 9, the des- Gla

B e bR I oo et G f inct SR acd Y3 TRa T 7

Thi s exa”pd:tﬁtcélﬁﬁaﬁbh bESSH hM. AR @efihedATixaRipl Btk BPILES Sér@MtioaRkek I uct
and the cell line for the direct expression of a G a- domai nl ess

f Xa- S379A ity addingylbeanpaing reagers dlpayy) 4y thahtndiqaive pheenspiaiermt
antidote dfé@t%rmhct{o%qwﬂ{eeex &tdog%?éetﬂig %Em@??'i@tﬁ%lsgﬁgé o deE¥hs e ShePS

necessary to produce the pd-Anti
Examples 9-13, that the recombinant antidote is useful to reverse a wide variety of

30  anticoagulants.



conparable affinity to the plasma derived protein in the in vitro

assays di scussed herein. WO 2010/ 056765PCT/ US2009/ 064060 77 protein
was purified fromconditioned nedi um as descri bed bel ow. Reconbi nant
anti dote (WOAALWI6TE) functional activity was tested i nPGTUBHOHKAIGN
ani mal nodel (Exanple 8). 53[0263] PCR was used to nutate

t he cDNA sequence of fX ( 1D NO - 2) in three regions. The first
mitation vas the del28Hn Jptiezatiisneation fblefih hERMARE PR ( Seo
ID NO. 3, fhighblB)in titlRGaBEDGRenUARLh OB) asddi@pliRahe tinkhieh fahd vat i on
pepti de sequence 143-194 aa with -RKR-. This produced a - RKRRICR-

| i nker confRegviRfign fagier i1 Yaintanwg spagHatiempathyemalsodRdirafe thapthg des-Gla
secretion, ol R i feSlesd SldSRALRA ). FiddiO16 S5 L h8ode Ne ol MRALA T Xa
nol ecul e. alrﬂlgal?)hﬁa%ﬁu&f’%ta}toﬁ is&‘QttatlT 6n gf acsttlhve sil%s 0rsesi%ue S379
to an Al a efési dikdes-QlopaiReldd-thezapst 30epdictibetirddaceith bymplbte reRiton SEQ
The al 1 gnlimgr FERES LERRv Bl Fe- Gl pubPiraa S R stuoieg A ging B4
The two- ch@itiRodgfdaniBdiReY o€ 2R UK e thhitfitogensopakh.i PliueSEGhbE: NNt deb3)la
is alight chain_fragnment described in Table 12b (SEQ.ID NO. 14) and
a heavy chhydior s potrabibitisiaifiGant ansigpte aqtpety(agiast aslies thaogybin
15[ 0265] Th@itfibF &b a8phd) e §es CRUANGE0G it £5ENRE ARMREEK] O
connect thg5 g)(f)t})ypézﬁt%ol_bgg o? fg(ae _rfy:utegéjnt olo}tp%%Ipre_p._r 0 pégt@(tje 0 #X

( SEtQ_ :j ® !\IQn]Pl)l(utOFSl ?d nfcap)l%lz gﬁ@stmgf?p:r mpecragp}aomﬁ_snmgltltﬁdtedtdntfaelﬁne?? 8
peptide in_fXa.mutant. . sequence encodi ng the pol ypepti de
of fXa rrut%‘tmsc'fe%rctﬁ?B‘é‘dllsécb%z\%w%s sequenced and inserted to the
expression vector shown in Figure 14. The 20 pol ynucl eoti de of the
expressi on vector i J0s$Rwiuirthe:SHE anBddtOactivty oPHeas@iachnDMAo s was

| i neari zed and transfect into CHO dhfr(-) cells. Cells were .
sel oot eq uATIRIUED Bk b1 31PA0 89 SHtars TS o gt e Coneulation
et hot r exag@ef MigShowsti P8 reCl 0 BESCGWRIRYEETRE NS AR molkFEE dAr-re ot
expression using a DC ELI'SA kit (Enzyme Research Laboratori es,

Cat al offue taniBEPIaFNe &Itk highoghcangeniratiopy etted B5RagMex APRkaNed betixgeanum
25 free med) iaaeTe ol &hf?[lgcg%)gc]%‘.’;lm HaohanyReked o?ﬁ&-iQ{lb%gﬁén%@él-sé '
purification. arget protein in e conditione
medi um canbydesiGlalaabhgilof}a inomd er-céspmpdvechaown votragplryofad®d T to near normal

subsequent purified by sjngle ste ffinity chro oqraphy (such as
o a1 eVl oy Pl Lot o nRrier bieheS et LS Mar i on of
several chronmatography steps such as hydrophobi ¢ and size excl usion
matrices. The 30af fip0i83] Auisicbhlemplasasharayrtien eluhichtiofdut GBQIIcAPEHatn,
material that selectively binds to tXa. WO .

2010/ 0%76@!5@%2@@@1’88%1@8@“?‘80%‘& P | somaine FEFT plus R Zelomains, or
benzam di ng; SRMRLOSSE, Ahd ﬁﬁ&%@ﬂa%ﬂﬁﬂﬁﬂl)ﬂmb Bde*}'ciﬁh‘n%@aJeQr%&?ul antidotes of
(STl - Agaros€). [0268] Figure |I5A shows the WeStern bl'ots of affinity
( STI - Agar o inveditignm Cat al og # T0637) purified fXa nutant using
nonocl onal anti bodi es (Enzyne 5Research Laboratories, FX-ElA)

recogni zi ng fX heavy P i ivel i of
the disul fide bond Oifgckﬁ c%lg%‘é‘t%@aqe Sleﬁfgﬁﬁ%é%%&ﬁe%%°§{p‘§’ﬂ%?ﬁfw%%
r - Ant i dot eurskeopisysidiezidutiyrsiechaconcbarationf Hewpeart thel pmneb'h hixstthe_: Qislityi Qfar

to pl erived tXa) in the Western .blot. Deletion of no_aci d
ool duEs (IR B b e S8 e RS B4 e R Pl SR
resul ts i ngigokRvedl éﬂlﬁﬂg@ﬁ,W@H, SRl ahBidnardaf 984, Deoh: 2dUG6- 1)) 8hdwedf tha0
r-Antidote conpared to El asma derived tXa. Position of nolecular

wei ght mar kaine desrila F¥phabgedhd-of P meothjombinase complex activity pedadive o tgr e
15B and 15 - . and . f J fr - Antd.dot e
by ion excﬁlﬁg&\é%g ?TR?;I’ %tg;i Cgﬁﬁs\f‘ﬁg&ﬁf@hm{l g%ﬁ %\ngl&sge;t/élg ?lggfngg%c f‘t}ﬁéi on
chr omat ogr dgpivgtiuss pgeaasSlapeacdeity Bxof@iplGddly mehodsof (leEn Haibb hBeghe,

Cat# l¥0- 51[?1gc-liﬁcation may be, for example, in a fXa’s catalytic domain.



1501). Exanple 8. In vivo Myuse Model [0270] The

phar macoki netic and pharmacodynam c (PK-PD) profile of betrixaban in
mal e C57B1/6 mce with or without adm nistrating anti dote were
tested. SiWQI2816B816Sadmi ni stration of betrixaban was doB€HU§H004064068
25, and 75 ng/kg for controls 209roup§ 15 ng/ kg was used for
antidote treated gr A in I I in ectlo 0

anti dote (300 ug/ 203“ S(zclyerge ays otf )?Od?fnﬁ)‘llé%hé al}/zzl%tzcé mtr}Sle PXa heavy
admi ni st erﬁ'iinBton‘Edu&etSpﬂfcb@’ulanadthﬁy Irecoftempldtéte Tieiabtive site residue S379
[0271] At 2.0, and 4 hrs foll ow n Pgﬂoral adm ni stration of

betr i xabanof f&ﬁﬂc,(és shera laﬁggtlﬁ’el‘ﬂ? ZedOnFtmPE. kit Binjetrstivd kapkaced piseghydieg
exsangui naﬁl?ﬂqné/{s@e %ﬁmﬁléu 9& A éeesxa%l;@@sb @@5&%@& difniRatdie Were

obtained in 50 pt trisodi um C|ct4rate Whol e bl ood I NR was neasur ed
usi ng kfenomhﬂmuwt acclattr r Itdigdsp l(nommehM&pmohtalfom@@hmb@twqm Corpdraatigsn)
per the manuf CL er's instr u or mavvas
pr epar ed bglr%egﬁ? !FI‘:A’% lsjﬁ}é TR %?OCB%FHP%& aﬁlg%ﬁa J[mcr o]fﬂy(olgfk% lju(’pl asna
concentr at redmc1ﬁ|@1tep1mmhlaﬁnz&uwty‘®h2@ﬂs&blﬁlﬁ@Zﬁ5]ESIBAdd$EQﬂ&ﬂ4M&9 i’fe
[0272] For reconbi nant antidote (r-Antidote) experipent, mce were
oral |y dos¥diVGsth Tt FioRupRrecHRe frasem inchues, aYHH‘O?‘Sl”Hﬁ?tIP& MEROLUR r ol

groups. 15, ffboli@s Y?@«%txﬁs gdedio reﬂ{&%cﬂf%ﬁ tlﬁé“’&%vé‘ﬁltez@@ﬂl&‘h} Nihg@t ed group.

Sanpl es were taken at 5°hr after oral administration of betrixaban
(5 minlOf oKhdwasngaray;tS do&e Chere 20081977 (3110278} 93, g owdr mianrologulireslt 16
and 17 and, Tabl e nd 14, single injection (300 |i pl asma
Gor i ved anttderERpn A eGP P RUBH A AR SRR e R it dor o)
to nice follaw AgomeH BHrkhiakifableOf biainsi skAR b I£LR @b kehtesRRlrolwa, K. et
effectively captured the inhibitor in vivo. PK-PD correl ation of

whol e bl oodl. CNIR Gireetr. 4969 dokld). glesAE/ 2doncent rati on (Tabl es 13- 14)

i ndi cated >50% reducti on of functional 10betri xaban based on I NR
measurenents, and |j i R

i nhibitors by the a;t?i%@t gg{??%’fo?r(u% %faggll&l%{ag%‘il onsvaglrrﬁ%cthﬁz%ogls sole] m
It is t‘bntéﬂﬂ)bmye:ﬂiamhmﬂeﬂdeefseo Hehgﬂtkzhaldendmagedat/@.ﬂd heitas tlﬂnﬁlhib)lQal of

ant | dot eo £ veBhEs CRERERET ol TReRE: iy @a‘?ﬂﬁﬁié??%f@&?%'c :

patients wintdifebdsaieh gigckuightiefivigest ;ﬁ)@halﬂ’mrag eisireis.Fidr€ 02 THdrefokq i €
22 shows nouse experinment with a single IV injection (1 injection) or

two inject ?W@lm‘mté&% Porfierivativerhes modifjeatieftsthothy n-the ’rb@rt chiin gl heayyp
ug/ 200 ul ﬁﬂtn Q&t&}m BREdVRWAN G AL nREHRiGHs \«.991 mlh@%beﬁaban (15
ng/ kg) . For the single 1 njection group, nouse d sanples were
taken A lpteccaghiahl oviamycogalaniedtivitics whidt ietmniog tligenlnbms)hmdin\gfehili(t}r 4
(control _ ?h && .- Ant.idote (1 injection) was adm nistered 5 mn prior
20t o the 1"f 9?]%”50| nt. For the double injection group, vehicle or
r-Antidote was injected at 55 mn and repeated at 115 mn foll ow ng
oral adm ni st ration [018HetSevabmathoddxan de hbwind psaiupd Si-dueisn Hefictomt at

2 hr. for icle. (cont ).and, r-Antidote (2 ections) treated
e, NoastTETIvRRS O SihPU AR SrTeTiorh B eiae FracBAtey B GO famar
nouse pl aspiy bOLdRYER xéhﬂ%cﬁn%hﬁngpﬁc tiehRGh | R8Sucie GARloAAINMAO T,
was shown |n Figure 22 B. 25Exa In vitro Reversal of

Ri var oXabaftemativehi. R &P ardomgpinks %@‘lﬂé be produced by chympirgpticxdeaggrefinative
t he anti do i nd

and nout r a2 Boe REPRBIEE Rinddhdy bR LS R Re SR by b 15

and 16 s homztnvmtow X mag be iselateddronoplasmibbihe kone daya diffbrehicpbees as the

ri var oxaban,k and i xab b tidot tidote.. Purified fXa.
(30" g o Repepds BB T ifabted Bt bosp RoME Duts b g i
antidote V‘?lﬁ@nd NSMRAEREMPRE oD R htof Aelhids, Wittt figfitadéi, B skdke MK, S,
150 nmM Na 1% BSA, pH7.4. fXa activity was assayed simlar to

Exanpl & 4. such\@s nggg]i@gy@pggp@n wsP omaploes @ OVIla/tissue factor or fIXa/fVIIIa. Such
means is known to a person of skill in the art. For example, Rudolph AE. et al has

reported a recombinant fXa produced from a recombinant factor X (fX) with a single



80 [0276] As shown in Table 15, 204 nM pd- Anti dote
produces at |east 60%correction of the inhibitory effects of tested
inhibitors, while in Table 16 >95% correction of inhibition was

achi eved bYOWREA6TAL | dote (186 nM for betrixaban and BG¢RUSAY60
and >70% rever sal of api xaban. 5ExanpPf® 10. In vitro Reversal of

Bet ri xaban_hy..r - i dot . n T e,ef.f of
reconbi nanf"ngtﬁ uflﬁg%feg%r?ﬁg 8?’ gl%%m%ng&%%%éﬁﬁkgézgﬁlfeﬁggg%oéEgt(%1@?}2%6}} _%)'
bet ri xabanina®g enegti@tknt, nhaf Xudeainatplea groauadddtdm pgn-asiaaysouldee aefbact of

300nM and 400 nM betri xaban .on aPTT prol gngati on of pl as and the
reversal of™"THMEBMESF ! FPB%’B“W&@‘"%%E@&%‘H%V“&" ngl”é’é’t $2 gstnod of

Automati c gRagthah FRBmbindRI antid& hdflnPiheRAMHELIE tdghdice oABEQAPATY! Bt £
human pl asma was mi xed with 300 nM or 400 nM betri xaban and different
concent¥ at PBRIDNOakt i dote. aPTT reagent (Actin FS, Dade Behring) and
CaCl 2 were added per manufacturer's instructions. Exanple 11. In

vitro Reversal of L | el I Il " l@ég@i - .
Anti dote 15[0278] | ﬁMI]—‘lgﬁgur e 1 ,a dt {émee’%? Jeﬂgfgig? B? g)un I o(%nén%{n&&} %I\E}Senru}égl
t he i nhi bi thay pe efddectd pfretdviiina O paeihnd (Bareahi approeritte Snants thedXh ed

Meubat oo S0 Barsbeiine i BHCSP eI, BUB Rt AN GBLEt of

Turbidity ghanBRantwEhaBREWERNed s obvdiagrduds, BEQedunesnd@s cétiaped in
Exanple 3. 508 nMr-Antidote substantially corrected (>75‘Vg t he

i nhi bi t®r yBerkart 18, 20°62%33058. andfpnuiresR-Nn gkl pBiorke., 2000, 39, 14322-
[0279] I n Fipure. : . ird . f

ant i coagul g%:lggggwgguc}i%em% @g{lﬂtg{(’ ﬁfe"ﬁgﬁtL %Ieﬁé??gﬁg'%qggg’xapari n,
Sanof i - Ave®$G(2)): \Ego-1 88X0efdr prodecimgirarm pihag fa.c Modified dXa swanbe plapered

he T over sHECRIY TATB ORoAar e diec el a0 B ERET R aoo

Aut omat i ¢ gQagntkahéd@ing theBesired €Qa thitanp aoleabics bivad Boridet6ie dgudiated
human FI asma was m xed with enoxaparin and different cgncentrations
of ant {Uot BPrEpionef & Glardenlsieihita-o IePERrtivig fpsHonalastivity esagetidote.
(Actin FS, Dade Behring) and CaCl2 were added per manufacturer’s
instructions. Additimng®f Llis%nemgméaqmae@msi@%m@@a 8r Rbaifies e Rith 2%
correction of anticoagulation produced by 1 Unit/nL enoxaparin. WO
201010567 6$HCRNUSkoOoNT 840D aBIndEk eavpxelate fXapnmey glse bReseéwlas FXof

Ri var oxaba - j.d ey (.0l : fiapt
of 't econt maof sl Wfler corboryiated et Ne ifabt O] RechinhlVineihy 7
smal | nol ewithkoldiag vosmideK idadwatvesoduripp ipwacio xafrassjonBaitarhi®-K dQ89)ivasase
tested,ln a humpn pl as clofting assay, As report.ed Per zbom.et .
e 5 o e B e tae S 0B Roaas Ermib GRSt Prey acdin Vitatin
nMeasur emenksin@igbnidid sihCldvalrRrilah AR fs0¢ caiiad. Usddan@xiaed IRh &PROpIE R
effect of rivaroxaban. The effect of 1 MM rivaroxaban on prothronmbin

time (PT) prbragngaBaaid of Bydolar a2 PRSHR0aRd by pPejet i digstion
i nhibitory e Y7 & e a . [ e

coagul at i olr)f%h{ mrfywqgé%%&ﬁ'f&agﬁé%é ' Q?%’hgéegrsé%@?%bﬁégﬂg? fg’é)d %13 man

pl asma wasantidodnay 4lkp bd gearwicdbaprok@yntc shistehmrfeldweaidncie vitrratefadisg of
antidote. Prior .to measyrenent of clotting tinme, rabbit brain

Thr onb Ia%qr’isﬂtu&c”ﬁ’ﬂ@e?g% tot%aﬁ 288%ri ng) was added to plasma
sanpl es per manufacturer's instructions. Addition of 1.9 pM

reconbi nant anti dot g0p91durirdGia rdsiti¥s cardl@cicl chemirfll ok fiRd goltedridve khe
produced by 1 MM rivaroxaban, Exanple 13. In vitro Reversal _of

Api xaban b§rbaxahgioyn espamsie fof calciyimriop dgpepdent ppanupgechindipg. For example,
reconbi nan&lﬂ%ﬂlﬁobgﬁtﬂ@ol.%% %B%lert}l‘a@esricﬁ}é%ﬁ?'be%lﬁéﬂzu GeRAgH@AIen by

api xaban was tested in a human plasnma clotting assay. As reported by
Pi nt o et atlecarbdxylnveeh cagtidions s5p22he GRREL. 583582mRRONTY, estardichtiondiamindtive.

(PT) MRS Uf QRN 2018 Fr3e idn REEHFES TPLNRT A v abdAth ROyt My iy Ml Ythar

the modified fXa is not readily converted to active £Xa, which may cause thrombosis.



25Addi tion of 1.91.1Mreconbi nant anti dote produced a 97% correction
of anticoagul ati on produced by 1.5 MM api xaban. Exanple 14. In vitro
I nhibition of Argatroban by des-A a anhydro-fXa [0282] To
measur e t hWOi2AHYWFFon of thrombin activity by argat r obBRT/HRI09/064060
reversal of its inhibitory effect, pu?qfled human thronmbin (5 nM,

argatroban (50 nM d,30 i c ra n i

des-3 a anhydro fXaa@g%lj a(gtlc}] cfg?tgntso 8 e eé’é)trtlkg? %ﬁaﬁalbggé nﬁ?"’ll m“dom
0. 15 M NaGdf,th imdénfad. Cinwie embodin@es, tHs ﬂaq/elbﬁ\dleﬁﬁ)xﬁ[elﬁiwﬁuqé/@mutams
2010/ 056765PCT/ US2009/ 064060 82 al bum n H7.4. Aiter incubation at
room t enpefeatiifed 1 Seteph Laysen ebd] Bigriyar yﬂ9§ FHEPr088 asPemighibien M
was added f@idbfag m xture and the rate of p-nitroanilide substrate

cl eavage was nonitored by absorbance at 405 nm The results are
presented in Figure 12. 5Exanpl e 15. Thronbin generation assay in

pl atel et poor pl asmd0t4%p)n grotherambiogiment.dhis prvastien qPRppasses use of

[0283] In éa?dlgrep Eg‘hom aﬂg?&oﬁjeﬁ F}?zﬁf’nhlgﬁtopiﬁtd A e?c?mﬂ%as”a

sarrpl es were oo onors ravvn In 32%
citrate. HﬁE’taamHeRﬂBe&\m&nm &t el Poytein rﬂxpmmgu tzihéPzaﬁ)‘t 1683 Gl 18t 2d,
bl ood at -100 X gravi,

y, 0 10gravity for
Feapect | veryh Bhg S bABSR O Beatgs 26 kPP BRI ey S B0 S e
was m xed wistdbod- :bebnﬁmb{eﬁﬂgf FRINOREA, hwbmumny D1 (08-CF % AWMeh adive site
thronbin fl uoro%éﬂl c substrate, Bachem Cat# 1 -1140). Ti ssue factor

(1 nnovith, msae (Bahid ingX ambetarsoshaep én SHAIR NQ. 7.80d Ser & ttdiymotrypsin
eneratio 1

gener a1 0 Pl 01 b OGRS ONARF (el pRBStGAN,

Z- GGR- AMC, ctemabtu@psin namberii gaurw {endhe pir@sugnlfraattority (W el ity may also be

Thrombin for nitored continuously at 37 C hy a .

{1 uor oot r FE0aH BRoin BRaERHaRBt o Lo Bveisd ans efvinbadtradeg Vedes mitdt ve

f 1 uor escengeivelBitd ribébddiduc WheBrsl £ 86Mted #hieh isViillabale & tndiA€small

antidote were pre-incubated with plasma for 15 nmi nutes at r oom

t enper bt ur@olsedlsithibiprs. BY4 with 8t achveotitsispriggenearablyasylard danbien aprorted
Vita (rVvi 'ﬁwaélﬁv VBbi, W@)@f‘?%i)@ Zﬁi%gf?t suxﬁfevafé%?edac%a E&E Godddition of

TFt0|n|t|atet feaction lgure 23 shows~t e synergistic
ef fect of cayhlla Oﬁvhmla deprodentipratuttididst aotiot ﬁiamndemay\laetdu tg@n ames‘doﬁaetwe

(r-Antidot on_t e an ant. _activit bet ri xaban, a
R R Ly o B S O S
relative tﬁhbwﬁysalt@anemm HNet@l  Thvbitlosts'Ra G 10V, BIM),HEES72. For example,
normal i zation of RFU in plasnma wi thout 25any added inhibitor, rVila

or r- A i dBtiaolesides iy SUR G SeREY in ctw?t&@ﬁ@ ruBber NIy aRE St y
rever sed tRensRcAAAdHS Abtorkd henlnolpenll ARG XARA N o0 S13RiON

of 100 nMrVila wth r-Antidote furt er creased t hronbl n generati on
activity atrigiead Iacm\titym&mdm@a@@mehtufffathmn Pt & W00 fant hadirk.a al one
only slightly increased thrombin generation activity in the absence

o 1oL dote, 111 a0 LBk LS/ ansed koI tenpgrel L

2010/ 0567 6inR@ETHHISE GRS FHLEMEGIh o83 tE)baurpb(ﬁ'ta]JBfm Rew aitesadtioafwili oodaco dWAN a.

anticoagul gnt act Yt L Yudu SRRLASLLESN Rade Glu310, Are347, Lys3s1, or Lysd1d
(SEQ ID NOS. 3 and 7, these amino acids coirespond to Argl25, Glul129, Argl6s,
Lys169, Lys230 in the chymotrypsin numbering). Examples of such mutants are reported
in Rudolph, A.E. et al, J. Bio. Chem., 2001, 276:5123-5128. In addition, mutations at
fXa residues known to be important for fVIII/fVIHa interaction, such as Argd24 in SEQ

30 ID NOS. 3 and 7 (Arg240 in chymotrypsin numbering), may also be used as fXa inhibitor

antidotes. Examples of such mutants are described in Nogami, K. et al, J. Biol. Chem.,
2004, 279(32):33104-33113.



Antidote and rVila [ 0285] Ri varoxaban (Xareltol-m Bay
59-7939) is a small nolecule factor Xa inhibitor indicated for
preventi on_ of venous t hr omboenbol i sna in patients under 0|ng

or t hopedi cWORPYEIH65As reported by Perzbom et al, J. g TS S209H{ 044819 |
3:514-521, 2005, prothrombin time (PT) rreasurerrents are an accurate
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activity, such as extended half-lives in vivo due to resistance to metabolic breakdown, or
30  protease activity. Furthermore, it is well known that in certain systems constrained

peptides show enhanced functional activity (Hruby (1982) Life Sciences 31:189-199 and
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Hruby et al. {1990) Biochem J. 268:249-262); the present invention provides a method to

produce a constrained peptide that incorporates random sequences at all other positions.

[0201] The following non-classical amino acids may be incorporated in
the peptides of the invention in order to introduce particular conformational motifs:
1,2,3 4-tetrahydroisoquinoline-3-carboxylate (Kazrnierski et al. (1991) J. Am. Chem. Soc.
113:2275-2283); (2S,3S)-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
(Landis (1989) Ph.D. Thesis, University of Arizona); hydroxy-1,2,3,4-
tetrahydroisoquinoline-3-carboxylate (Miyake et al. (1989) J. Takeda Res. Labs. 43:53-
76) histidine isoquinoline carboxylic acid (Zechel et al. (1991) Int. J. Pep. Protein Res.
38(2):131-138); and HIC (histidine cyclic urea), (Dharanipragada et al. (1993) Int. J. Pep.
Protein Res. 42(1):68-77) and (Dharanipragada et al. (1992) Acta. Crystallogr. C.
48:1239-1241).

[0202] The following amino acid analogs and peptidomimetics may be
incorporated into a peptide to induce or favor specific secondary structures: LL-Acp (LL-
3-amino-2-propenidone-6-carboxylic acid), a B-turn inducing dipeptide analog (Kemp
et al. (1985) J. Org. Chem. 50:5834-5838); B-sheet inducing analogs (Kemp et al. (1988)
Tetrahedron Lett. 29:508 1-5082); B-turn inducing analogs (Kemp et al. (1988)
Tetrahedron Lett. 29:5057-5060); a-helix inducing analogs (Kemp et al. (1988)
Tetrahedron Lett. 29:4935-4938); a-turn inducing analogs (Kemp et al. (1989) J. Org.
Chem. 54:109:115); analogs provided by the following references: Nagai and Sato (1985)
Tetrahedron Lett. 26:647-650; and DiMaio et al. (1989) J. Chem. Soc. Perkin Trans. p.
1687; a Gly-Ala turn analog (Kahn et al. (1989) Tetrahedron Lett, 30:2317); amide bond
isostere (Clones et al. (1988) Tetrahedron Lett. 29:3853-3856); tetrazole (Zabrocki et al.
(1988) J. Am. Chem. Soc. 110:5875-5880); DTC (Samanen et al. (1990) Int. J. Protein
Pep. Res. 35:501:509); and analogs taught in Olson et al. (1990) J. Am. Chem. Sci.
112:323-333 and Garvey et al. (1990) J. Org. Chem. 56:436. Conformationally restricted
mimetics of beta turns and beta bulges, and peptides containing them, are described in

U.S. Patent No. 5,440,013, issued August 8, 1995 to Kahn,
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[0203] It is known to those skilled in the art that modifications can be
made to any peptide by substituting one or more amino acids with one or more
functionally equivalent amino acids that does not alter the biological function of the
peptide. In one aspect, the amino acid that is substituted by an amino acid that possesses
similar intrinsic properties including, but not limited to, hydrophobicity, size, or charge.
Metheods used to determine the appropriate amino acid to be substituted and for which
amino acid are known to one of skill in the art. Non-limiting examples include empirical
substitution models as described by Dayhoff et al. (1978) In Atlas of Protein Sequence
and Structure Vol. 5 suppl. 2 (ed. M.Q. Dayhoff), pp. 345-352. National Biomedical
Research Foundation, Washington DC; PAM matrices including Dayhoff matrices
(Dahoft et al. (1978), supra, or JTT matrices as described by Jones et al. (1992) Comput.
Appl. Biosci. 8:275-282 and Gonnet et al. (1992) Science 256:1443-1145; the empirical
mode] described by Adach and Hasegawa (1996) J. Mol. Evol. 42:459-468; the block
substitution matrices (BLOSUM) as described by Henikoff and Henikoff (1992) Proc.
Natl. Acad. Sci. USA 89:10915-10919; Poisson models as described by Nei (1987)
Molecular Evolutionary Genetics. Columbia University Press, New York.; and the
Maximum Likelihood (ML) Method as described by Miiller et al. (2002) Mol. Biol. Evol.
19:8-13.

Blood Coagulating Agents

[0204] In some embodiments, the blood coagulating agent may initiate or
enhance blood coagulation or inhibit fibrinolysis or thrombosis. In some embodiments,
the blood coagulating agent has procoagulant, anti-thrombolytic, and/or anti-fibrinolytic

activity.

[0205] The blood coagulating agent may be selected from the group
consisting of a coagulation factor, a polypeptide related to the coagulation factor, a
recombinant coagulation factor and combinations thereof. 1t is further contemplated that
the coagulation factor may be selected from the group consisting of factors or
recombinant factors VII/VIla (as described in e.g. Bijsterveld, NR et al, Circulation,
2002(106): 2550-2554; Bijsterveld, NR et al, British Journal of Haematology, 2004(124):
653-658), IX/IXa (see e.g. U.S. Patent Application Publication No. US 2008/0075711),
X/Xa (see e.g. U.S. Patent No. 7,220,569), II/T1a (as described in, e.g. Gallistl S. et al
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Bloed Coagul Fibrinolysis. 2002 13(7):653-5), VIII/VIIIa (see e.g. U.S. Patent
Application Publication No.: US 2008/0076702), V/Va (see e.g. U.S. Patent No.

7.125,846) and combinations thereof.

[0206] It is also contemplated that the blood coagulating agent may be a
5>  non-specific anti-bleeding agent. It is further contemplated that the blood coagulating
agent may be selected from the group consisting of an adsorbent chemical, a hemostatic
agent, thrombin, fibrin glue, desmopressin, cryoprecipitate and fresh frozen plasma,
coagulation factor concentrate, activated or non-activated prothrombin complex
concentrate, Feiba Vh, platelet concentrates and combinations thereof. More examples of
10 available blood coagulation factors are available in the citation Brooker M, Registry of

Clotting Factor Concentrates, Eighth Edition, World Federation of Hemophilia, 2008.

[0207] It is also contemplated that the blood coagulating agent may be

selected from the group consisting of thrombin-activatable fibrinolysis inhibitor (TAFI)

(see e.g. U.S. Patent No. US 7,291,587), protein C inhibitor (PCI) (see e.g. U.S. Patent
15  Application Publication No. US 2008/0102064) , protein S inhibitor (PSI) (see e.g. U.S,

Patent Application Publication No. US 2008/0057059), alpha-2-antiplasmin (see, e.g.

U.S. Patent No. US 7,078,479), tranexamic acid (as described in e.g.

http://www.patient.co.uk/showdoc/30002117/), aminocaproic acid (as described in e.g.

Eaton, M.P. Anesth Analg. 2008 106(4):1087-100), aprotinin (as described in e.g. Liu
20 C.M. et al World J Gastroenterol. 2008 14(9):1425-9) and combinations thereof.

[0208] In one aspect, the fXa protein derivative is administered prior to
the administration of the blood coagulating agent. In another aspect, the fXa protein
derivative is administered after the administration of the blood coagulating agent. Yet in
another aspect, the fXa protein derivative is administered at the same time as the blood

25  coagulating agent. Yet in another aspect, the fXa protein derivative is administered

together with the blood coagulating agent.

IV. Polypeptide Conjugates

[0209] The polypeptides and polypeptide complexes of the invention can
be used in a variety of formulations, which may vary depending on the intended use. For

30  example, one or more can be covalently or non-covalently linked (complexed) to various
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other molecules, the nature of which may vary depending on the particular purpose. For
example, a peptide of the invention can be covalently or non-covalently complexed to a
macromolecular carrier, including, but not limited to, natural and synthetic polymers,
proteins, polysaccharides, polypeptides (amino acids), polyvinyl alcohol, polyvinyl

5  pyrrolidone, and lipids. A peptide can be conjugated to a fatty acid, for introduction into
a liposome, see U.S. Patent No. 5,837.249. A peptide of the invention can be complexed
covalently or non-covalently with a solid support, a variety of which are known in the art
and described herein. An antigenic peptide epitope of the invention can be associated
with an antigen-presenting matrix such as an MHC complex with or without co-

10 stimulatory molecules.

[0210] Examples of protein carriers include, but are not limited to,
superantigens, serum albumin, tetanus toxoid, ovalbumin, thyroglobulin, myoglobulin,

and immunoglobulin.

[0211] Peptide-protein carrier polymers may be formed using
15 conventional cross-linking agents such as carbodimides. Examples of carbodimides are
1-cyclohexyl-3-(2-morpholinyl-(4-ethyl) carbodiimide (CMC), 1-ethyl-3-(3-
dimethyaminopropyl) carbodiimide (EDC) and 1-ethyl-3-(4-azonia-44-dimethylpentyl)

carbodiimide.

[0212] Examples of other suitable cross-linking agents are cyanogen

20 bromide, glutaraldehyde and succinic anhydride. In general, any of a number of homo-
bifunctional agents including a homo-bifunctional aldehyde, a homo-bifunctional
epoxide, a homo-bifunctional imido-ester, a homo-bifunctional N-hydroxysuccinimide
ester, a homo-bifunctional maleimide, a homo-bifunctional alkyl halide, a homo-
bifunctional pyridyl disulfide, a homo-bifunctional aryl halide, a homo-bifunctional

25  hydrazide, a homo-bifunctional diazonium derivative and a homo-bifunctional
photoreactive compound may be used. Also included are hetero-bifunctional compounds,
for example, compounds having an amine-reactive and a sulfhydryl-reactive group,
compounds with an amine-reactive and a photoreactive group and compounds with a

carbonyl-reactive and a sulfhydryl-reactive group.

30 [0213] Specific examples of such homo-bifunctional cross-linking agents

include the bifunctional N-hydroxysuccinimide esters dithiobis(succinimidylpropionate),
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disuccinimidyl suberate, and disuccinimidyl tartrate; the bifunctional imido-esters
dimethyl adipimidate, dimethyl pimelimidate, and dimethyl suberimidate; the bifunctional
sulfhydryl-reactive crosslinkers 1,4-di-[3’-(2’-pyridyldithio) propionamido]butane,
bismaleimidohexane, and bis-N-maleimido-1, 8-octane; the bifunctional aryl halides 1,5-
5  difluoro-2,4-dinitrobenzene and 4.4’ -difluoroe-3,3"-dinitrophenylsulfone; bifunctional

photoreactive agents such as bis-[b-(4-azidosalicylamido)ethyl]disulfide; the bifunctional
aldehydes formaldehyde, malondialdehyde, succinaldehyde, glutaraldehyde, and
adipaldehyde; a bifunctional epoxide such as 1.4-butaneodiol diglycidyl ether; the
bifunctional hydrazides adipic acid dihydrazide, carbohydrazide, and succinic acid

10 dihydrazide; the bifunctional diazoniums o-tolidine, diazotized and bis-diazotized
benzidine; the bifunctional alkylhalides N1N’-ethylene-bis(iodoacetamide), N1N’-
hexamethylene-bis(iodoacetamide), N1N’-undecamethylene-bis(iodoacetamide), as well
as benzylhalides and halomustards, such as ala’-diiodo-p-xylene sulfonic acid and tri(2-

chloroethyl)amine, respectively.

15 [0214] Examples of common hetero-bifunctional cross-linking agents
that may be used to effect the conjugation of proteins to peptides include, but are not
limited to, SMCC (succinimidyl-4-(N-maleimidomethyl)cyclohexane-1-carboxylate),
MBS (m-maleimidobenzoyl-N-hydroxysuccinimide ester), STAB (N-succinimidyl(4-
iodoacteyl)aminobenzoate), SMPB (succinimidyl-4-(p-maleimidophenyl)butyrate),

20 GMBS (N-(y-maleimidobutyryloxy)succinimide ester), MPBH (4-(4-N-
maleimidopohenyl) butyric acid hydrazide), M2C2H (4-(N-maleimidomethyl)
cyclohexane-1-carboxyl-hydrazide), SMPT (succinimidyloxycarbonyl-a-methyl- o -(2-
pyridyldithio)toluene), and SPDP (N-succinimidyl 3-(2-pyridyldithio)propionate).

[0215] Cross-linking may be accomplished by coupling a carbonyl group

25  to an amine group or to a hydrazide group by reductive amination.

[0216] Peptides of the invention also may be formulated as non-covalent
attachment of monomers through ionic, adsorptive, or biospecific interactions.
Complexes of peptides with highly positively or negatively charged molecules may be
done through salt bridge formation under low ionic strength environments, such as in

30  deionized water. Large complexes can be created using charged polymers such as poly-

(L-ghutamic acid) or poly-(L-lysine) which contain numerous negative and positive
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charges, respectively. Adsorption of peptides may be done to surfaces such as
microparticle latex beads or to other hydrophobic polymers, forming non-covalently
associated peptide-superantigen complexes effectively mimicking cross-linked or
chemically polymerized protein. Finally, peptides may be non-covalently linked through
5  theuse of biospecific interactions between other molecules. For instance, utilization of
the strong affinity of biotin for proteins such as avidin or streptavidin or their derivatives
could be used to form peptide complexes. These biotin-binding proteins contain four
binding sites that can interact with biotin in solution or be covalently attached to another
molecule. (See Wilchek (1988) Anal. Biochem. 171:1-32). Peptides can be modified to
10 possess biotin groups using common biotinylation reagents such as the N-
hydroxysuccinimidyl ester of D-biotin (NHS-biotin) which reacts with available amine
groups on the protein. Biotinylated peptides then can be incubated with avidin or
streptavidin to create large complexes. The molecular mass of such polymers can be
regulated through careful control of the molar ratio of biotinylated peptide to avidin or

15  streptavidin.

[0217] Also provided by this application are the peptides and
polypeptides described herein conjugated to a label, e.g., a fluorescent or bioluminescent
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

20  antibodies. Suitable fluorescent labels include, but are not limited to, fluorescein,
rhodamine, tetramethylrhodamine, eosin, erythrosin, coumnarin, methyl-coumarins,
pyrene, Malacite green, stilbene, Lucifer Yellow, Cascade Blue™, and Texas Red. Other
suitable optical dyes are described in Haugland, Richard P. (1996) Molecular Probes
Handbook.

25 [0218] The polypeptides of this invention also can be combined with
various liquid phase carriers, such as sterile or aqueous solutions, pharmaceutically
acceptable carriers, suspensions and emulsions. Examples of non-aqueous solvents
include propyl ethylene glycol, polyethylene glycol and vegetable oils. When used to
prepare antibodies, the carriers also can include an adjuvant that is useful to non-

30  specifically augment a specific immune response. A skilled artisan can easily determine

whether an adjuvant is required and select one. However, for the purpose of illustration
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only, suitable adjuvants include, but are not limited to, Freund’s Complete Adjuvant,

Freund’s Incomplete Adjuvant and mineral salts.

Y. Therapies

[0219] The present invention relates to a therapeutic method of
5  preventing or reducing bleeding in a subject undergoing anticoagulant therapy. It is
contemplated that the antidotes of the present invention may be short-duration drugs to be
used in elective or emergency situations which can safely and specifically neutralize a
fXa inhibitor’s conventional anticoagulant properties without causing deleterious

hemodynamic side-effects or exacerbation of the proliferative vascular response to injury.

10 [0220] In one embodiment, the therapeutically effective amount of an
antidote exhibits a high therapeutic index. The therapeutic index is the dose ratio between
toxic and therapeutic effects which can be expressed as the ratio between LDsy and EDsg.
The LDsg is the dose lethal to 50 % of the population and the EDygj is the dose
therapeutically effective in 50 % of the population. The LDsy and EDsg are determined by

15  standard pharmaceutical procedures in animal cell cultures or experimental animals. The
antidotes or derivatives of this invention may be administered once or several times when
needed to neutralize the effect of a fXa inhibitor present in a subject’s plasma.

Preferably, the antidotes of this invention is sufficient when administered in a single dose.

[0221] It is contemplated that a typical dosage of the antidotes of the
20 invention will depend on the actual clinical setting and inhibitor concentration in plasma.
In in vitro assay, such as thrombin generation, clinical clotting assays such as aPTT, PT
and ACT, a therapeutically effective amount of an antidote is expected to produce a
correction of ex vivo clotting activity of 10 % or more. In vitro assays indicate that an
antidote/inhibitor ratio > 0.5 should show reversal effect. The maximum plasma
25  concentration for antidote is expected to be in the micro molar range, probably at 10

micromolar or below.

[0222] In a clinical setting, one of the criteria in determining the
effectiveness of an antidote is that it produces any change of actual measures of bleeding.
In clinical trials, categories of major bleeds include fatal hemosrhage, bleeds into vital

30  organs (intracranial, intraocular, retroperitoneal, spinal, pericardial), any bleed requiring
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re-operation or a new therapeutic procedure (€.g., aspiration of an operated knee,
thoracotomy tube insertion for hemothorax, endoscopic electrocoagulation, etc) or a
bleeding index of > 2.0 if it is associated with an overt bleed. The bleeding index is
defined as the number of units of packed red cells or whole bloed transfused plus the
5  hemoglobin values before the bleeding episode minus the hemoglobin values after the

bleed has stabilized (in grams per deciliter).

[0223] Another criterion for antidote efficacy in clinical settings is that it
reduces clinically significant non-major bleeding. This category of hemorrhages include
bleeding that is not major but is more than usual and warrants clinical attention, including

10 epistaxis that is persistent or recurrent and in substantial amount or will not stop without
intervention; rectal or urinary tract bleeding that does not rise to a level requiring a
therapeutic procedure (¢.g., new insertion of a Foley catheter or cystoscopic inspection),
substantial hematomas at injection sites or elsewhere that are spontaneous or occur with
trivial trauma; substantial blood loss; bleeding requiring unplanned transfusion. As used

15 herein, “substantial blood loss™ refers to amount of blood loss that is more than that
amount usually associated with surgical procedure. Substantial blood loss leads to

swelling that is managed conservatively because it falls short of requiring drainage.

[0224] In one embodiment, the derivatives of this invention have

sufficient plasma circulating half life for substantially neutralizing the fXa inhibitor

20  present in plasma. Activated fXa has essentially no circulating half life in humans, as it is
effectively inhibited by ATHI, TFPI and other plasma inhibitors (Fuchs, H.E. and Pizzo,
S.V., [ Clin. Invest., 1983, 72:2041-2049). In a baboon model, the half-life of a fXa
blocked in the active site by DEGR ([5-(dimethylamino)1- naphthalenesulfonyl]-
glutamylglycylarginyl chloromethyl ketone) was approximately 10 hours or 2 hours, as

25  determined by isotopic or enzyme-linked immunosorbent assays, respectively (Taylor,
F.B. et al, Blood, 1991, 78(2):364-368),

[0225] 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 moieties will increase the plasma half life of an antidote:

30 a) polyethylene glycol;

b) an acyl group;
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d) carrier proteins;
e) artificial phospholipid membrane;
) immunoglobulin; and

5 g) nanoparticle.

[0226] The conjugation site may not be limited to special chain or
residue so long as the conjugation does not mask the inhibitor binding site(s) of the
antidote. The antidotes described herein may be administered in combination with any

one or more than one of the compounds described above.

10 [0227] In general, administered antibodies have much longer half life
than circulating blood coagulation proteins. It is possible to use a complex consisting of
Gla-domain deficient fXa and an antibody bound to the exosite of fXa as an antidote with
extended circulating half life. Formation of a complex between fXa and the antibody
targeting the exosite may reduce interaction of an Gla-domain deficient fXa with

15 macromolecular substrates and inhibitors, such as prothrombin and antithrombin III,
while leaving the active site cleft unperturbed so that the complex can act as an antidote to
bind active site directed small molecule inhibitor. Formation of &-2-macroglobulin-fXa

complex can also be of useful as an antidote for fXa small molecule inhibitors.

[0228] Etficacy of the antidotes in reversal of the anticoagulant activity
20 of fXa inhibitors as well as its procoagulant activity may be determined by in vitro assays
and animal models by those of skill in the art. Examples of in vitro assays are thrombin
generation, anti-factor Xa units, clinical clotting assays such as aPTT, PT and ACT. An
antidote of this 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
25  and/or blood loss in, for example, rodents, such as mice, dogs and primates, such as

monkeys, may be used to measure efficacy.

V1. Pharmaceutical Compositions

[0229] The present invention further provides compositions comprising a
fXa derivative, a blood coagulating agent, and optionally a pharmaceutically acceptable
30  camrier. Also provided are compositions comprising an isolated polypeptide comprising

the amino acid sequence of SEQ ID NO. 12, 13 or 15 or a peptide having at least 80%
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homology to SEQ ID NO. 12, 13 or 15, a blood coagulating agent and optionally a

pharmaceutically acceptable carrier.

[0230] “Pharmaceutically acceptable carriers” refers to any diluents,
excipients, or carriers that may be used in the compositions of the invention.
Pharmaceutically acceptable carriers include ion exchangers, alumina, aluminum stearate,
lecithin, serum proteins, such as human serum albumin, buffer substances, such as
phosphates, glycine, sorbic acid, potassium sorbate, partial glyceride mixtures of saturated
vegetable fatty acids, water, salts or electrolytes, such as protamine sulfate, disedium
hydrogen phosphate, potassium hydrogen phosphate, sodium chloride, zinc salts, colloidal
silica, magnesium trisilicate, polyvinyl pyrrolidone, cellulose-based substances,
polyethylene glycol, sodium carboxymethylcellulose, polyacrylates, waxes, polyethylene-
polyoxypropylene-block polymers, polyethylene glycol and wool fat. Suitable
pharmaceutical carriers are described in Remington's Pharmaceutical Sciences, Mack
Publishing Company, a standard reference text in this field. They are preferably selected
with respect to the intended form of administration, that is, oral tablets, capsules, elixirs,

syrups and the like, and consistent with conventional pharmaceutical practices.

[0231] The pharmaceutical compositions of the invention can be
manufactured by methods well known in the art such as conventional granulating, mixing,
dissolving, encapsulating, lyophilizing, or emulsifying processes, among others.
Compositions may be produced in various forms, including granules, precipitates, or
particulates, powders, including freeze dried, rotary dried or spray dried powders,
amorphous powders, injections, emulsions, elixirs, suspensions or solutions.
Formulations may optionally contain stabilizers, pH modifiers, surfactants, bioavailability

modifiers and combinations of these.

[0232] Pharmaceutical formulations may be prepared as liquid
suspensions or solutions using a sterile liquid, such as oil, water, alcohol, and
combinations thereof. Pharmaceutically suitable surfactants, suspending agents or
emulsifying agents, may be added for oral or parenteral administration. Suspensions may
include oils, such as peanut oil, sesame oil, cottonseed oil, corn oil and olive oil.
Suspension preparation may also contain esters of fatty acids, such as ethyl oleate,

isopropyl myristate, fatty acid glycerides and acetylated fatty acid glycerides. Suspension
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suspension formulations.

3 [0233] The compositions of this invention are formulated for
pharmaceutical administration to a mammal, preferably a human being, Such
pharmaceuntical compositions of the invention may be administered in a variety of ways,

preferably parenterally.

[0234] It is contemplated that in order to quickly reverse the

10 anticoagulant activity of a f£Xa inhibitor present in a patient’s plasma in a emergency
situation, the antidote of this invention can or may be administered to the systemic
circulation via parental administration. The fXa derivative and the blood coagulating
agent may be administered separately or together. The term “parenteral” as used herein
includes subcutaneous, intravenous, intramuscular, intra-articular, intra-synovial,

I5  intrasternal, intrathecal, intrahepatic, intralesional and intracranial injection or infusion
techniques. However, in cases where the tXa inhibitor being neutralized has a long
plasma half life, a continuous infusion or a sustained release formulation may be required
to bind to the fXa inhibitor and such free up the active fXa prior to the clearance of the

fXa inhibitor from the body.

20 {0235] Sterile injectable forms of the compositions of this invention may
be aqueous or oleaginous suspension. These suspensions may be formulated according to
techniques known in the art using suitable dispersing or wetting agents and suspending
agents. The sterile injectable preparation may also be a sterile injectable solution or
suspension in a non-toxic parenterally acceptable diluent or solvent, for example as a

25  solution in 1,3-butanediol. Among the acceptable vehicles and solvents that may be
employed are water, Ringer's solution and isotonic sodium chloride solution. In addition,
sterile, fixed oils are conventionally employed as a solvent or suspending medium. For
this purpose, any bland 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

30  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
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5  emulsifying agents or bioavailability enhancers which are commonly used in the
manufacture of pharmaceutically acceptable solid, liquid, or other dosage forms may also
be used for the purposes of formulation. Compounds may be formulated for parenteral
administration by injection such as by bolus injection or continuous infusion. A unit

dosage form for injection may be in ampoules or in multi-dose containers.

10 [0236] 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

15  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.

VII. Kits

[0237] The invention further provides kits or packages. In some
20  embodiments, the kit of the present invention comprises: (a) a first container containing a
fXa derivative or an isolated polypeptide comprising the amino acid sequence of SEQ 1D
NO. 12, 13 or 15 or having at least 80% homology to SEQ ID NO. 12, 13 or 15,(b) a
second container containing a blood coagulating agent, In other embediments, the kit
further comprises a fXa inhibitor for regular administration for the treatment of
25  thrombosis. In other embodiments, the kit further comprises a label explaining when

these agents should be used.

[0238] 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
of a pharmaceutical product. The package insert can be a label, tag, marker, or the like,

30  that recites information relating to the pharmaceutical composition of the kit. The

information recited will usually be determined by the regulatory agency governing the



Table 6 - Sequence ID NO 6 - Pol ypeptide Sequence of Activated Human
Factor Xa 10 prior to Post-Translation of Qutamc Acid to

y- Car boxygl utam c acid Light Chain 1 ANSFLEEMKK GHLERECMEE TCSYEEAREV
FEDSDKTNEFYRREMEBEIONC ETSPOONQEK 61 CKDGLGEYTC TCLEGFEGRN/ERACHMHESES
LDNGDCDQFC HEEQNSWWCS CARGYTLADN 121 8KACI PTGPY PCGKQTLER Heavy

Chai n 181 | VR GRETCEUOR L NEENE. PRGT b BAE Yubh JARPE YA 3k,
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

5  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.

EXAMPLES

[0239] The invention is further understood by reference to the following
10 examples, which are intended to be purely exemplary of the invention. The present
invention is not limited in scope by the exemplified embodiments, which are intended as
illustrations of single aspects of the invention only. Any methods that are functionally
equivalent are within the scope of the invention. Various meodifications of the invention
in addition to those described herein will become apparent to those skilled in the art from
15  the foregoing description and accompanying figures. Such modifications fall within the

scope of the appended claims.

[0240] 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 = Iinternational normalized ratio
AY = 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
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PT =  prothrombin time
RFU = relative fluorescence unit
3 = second
TF = tissue factor
U/mlL. = units/milliliter
L orul = microliter
uM =  micromolar
e =  microgram
fXa = factor Xa
PCI =  protein C inhibitor
PSI =  protein 3 inhibitor
TAFI = thrombin-activatable fibrinolysis inhibitor
LMWH = Low molecular weight heparin

Example 1. Preparation of des-Gla anhydro-fXa by Chymotrypsin Digestion

[0241] Des-Gla anhydro-fXa was prepared according to the procedure of
Morita, T. et al., J. Bio. Chem., 1986, 261(9):4015-4023 by incubating anhydro-fXa, in
which dehydroalanine replaces the active-site serine, with chymotrypsin in 0.05 M Tris-
HCL, 0.1 M NaCl, at pH 7.5 and 22 °C for 60 minutes. In a typical experiment setting, 0.5
milligrams/milliliter (mg/mL) anhydro-fXa was incubated with 5 units/milliliter (U/mL)
O-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-
sulfonyl fluoride (APMSF), tosyl-L-lysine chloromethyl 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 buffer exchange, if necessary, was also achieved at the same time.

[0242] The Gla-containing anhydro-fXa was prepared according to the
procedure reported by Nogami et al., J. Bigl. Chem., 1999, 274(43):31000-7. As shown
in Figure 5, the Gla-containing anhydro-fXa has diminished enzymatic activity but is
capable of binding fXa inhibitors such as betrixaban. This is described in detail in

Example 4,
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[0243] ¢-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,

[0244] Chymotrypsin digestion of active fXa can be carried out
according to above procedure without using APMSE. Clotting activity of active fXa 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 extended to 60 minutes to ensure complete removal of the Gla

domatn.

Example 2. Thrombin Generation Assay in Platelet Poor Plasma (PPP) or Platelet
Rich Plasma (PRP)

[0245] 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 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 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 (M) 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.

[0246] The results of various experiments using this assay may be found
in Figures 4, 6, and 9.
Example 3. Clotting Prolongation Assays

[0247] 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
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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

autornatic coagulation timer).

[0248] In the 96-well plate format method, human platelet poor plasma
5  orplatelet rich plasma was prepared similarly as procedures in Example 2. 75-100 uL
plasma was recalcified with CaCls, 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
I0  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.

[0249] When an active fXa was tested for its clotting activity as shown in
Figure 7, 75-100 uL fX deficient plasma (George King Bio-Medical, Inc.) was recalcified
15  with CaCly, 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,

[0250] In Figure 13, the effect of 400 nM betrixaban on aPTT
prolongation of normal human plasma and the reversal of betrixaban inhibitory effect by
20  antidote des-Gla anhydro-fXa was measured with a MLA Electra 800 Automatic
coagulation timer. 100 pL 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.

[0251] Results of additional experiments using this assay may be found

25 inFigures 10 and 11.

Example 4. Reversal of Inhibition of fXa by Betrixaban by anhydro-fXa or des-Gla
anhydro-fXa

[0252] To measure the inhibition of fXa activity by betrixaban and
reversal of its inhibitory effect, purified active £Xa, different concentrations of betrixaban

30  and anhydro-fXa or des-Gla anhydro-fXa were added to 20 mM Tris, 150 mM NaCl, 5
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substrate, American Diagnostica) 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 fXa in the absence
of any inhibitor. Initial velocity of product formation as a function of inhibitor and
antidote concentration was analyzed by nonlinear regression to estimate the affinity of

betrixaban to the antidote (Figure 8).

[0253] The effect of the antidote des-Gla anhydro-fXa on thrombin
activity toward a chromogenic substrate S2288 (200 pM) 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 IIa (5 nM) or its inhibition
by 50 nM Argatroban.

Example 5. Preparation of fXa with Decarboxylated y-Carboxyglutamic Acid
Residues

[0254] A fXa 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. 2 to 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 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 fXa-S379A

[0255] The fXa derivatives may be produced by recombinant DNA
method with one of the following procedures based on fX ¢cDNA (SEQ ID NO. 2) for
expressing £X (SEQ ID NOS. 1, 3) or fXa derivatives (SEQ ID NOS. 4, 5,9, and I1}in a
suitable host organism according to general procedures of mutagenesis and molecular

biology.

[0256] Recombinant fX and X derivatives can be expressed in, for
example, hurnan 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.,
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2000, 39, 14322-14329. Recombinant fX 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.

[0257] Recombinant fX-S379A (S195A in chymotrypsin numbering)
with the active site serine residue being replaced by alanine, and preferably the activated
fXa mutant, 1fXa-S379A, may be expressed, for example, in Chinese Hamster Ovary
(CHO) celis based on procedures described by Sinha et al., Protein Expression and Purif,
1992, 3: 518-524; Wolf, D.L. et al, J. Biol. Chem., 1991, 266(21):13726-13730.

[0258] Des-Gla fXa-S379A may be prepared by chymotrypsin digestion

of £Xa-S379A according to procedures described in Example 1.

[0259] More preferably, Des-Gla £Xa-S379A may be expressed directly
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 ID 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).

[0260] Further truncations at EGF1 or EGF1 plus EGF2 domain (Figure
2) can also be made to express des(1-84)-fXa-S379A or des(1-128)-fXa-S379A

derivatives.

Example 7. Expression of Recombinant fXa Mutant in CHO Cell

[0261] This example describes the recombinant protein expression
construct and the cell line for the direct expression of a Gla-domainless fXa-S379A
(S195A in chymotrypsin numbering) variant. The recombinant antidote does not require
activation or chemical modification steps necessary to produce the pd-Antidote and has

comparable affinity to the plasma derived protein in the in vitro assays discussed herein.

[0262] 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
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5 FX(SEQID NO. 3, Figure 3). The second mutation was replacing the activation peptide
sequence 143-194 aa with -RKR-. This produced a -RKRRKR- linker connecting the

light chain and the heavy chain. Upon secretion, this linker is removed in CHO resulting

in a two-chain fXa molecule. The third mutation is mutation of active site residue S379

to an Ala residue.

10 [0264] 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 Figure 21. The two-chain fXa molecule produced after secretion
(SEQ ID NO. 13) is a light chain fragment described in Table 12b (SEQ ID NO. 14) and a
heavy chain fragment described in Table 12¢ (SEQ ID NO. 15).

15 [0265] The first 1-5 aa in fX sequence was reserved and used to connect
the polypeptide of fXa mutant to the prepro peptide of tX (SEQ ID NO. 1, Figure 1),

ensuring proper processing of the prepro peptide in fXa mutant.

[0266] DNA sequence encoding the polypeptide of fXa mutant described
above was sequenced and inserted to the expression vector shown in Figure 14. The
20  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 expression using a fX ELISA kit (Enzyme Research
Laboratories, Catalogue Number FX-EIA). FXa mutant protein was expressed in serum

25  free medium and conditioned medium was harvested and processed for purification.

[0267] Target protein in the conditioned 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 and size exclusion matrices. The

30  affinity purifications may include chromatographic material that selectively binds to fXa
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Sigma Catalog # T0637) purified £Xa mutant using monoclonal antibodies (Enzyme

5 Research Laboratories , FX-EIA) recognizing £X heavy and light chain, respectively.
Upon reduction of the disulfide bond which connects the light and heavy chain, r-
Antidote shows the heavy chain band of expected mobility (similar to plasma derived
fXa) in the Western blot. Deletion of amino acid residues (numbered 6 through 39) in the
Gla-domain of fXa mutant results in a lower molecular weight band for the light chain of

10 r-Antidote compared to plasma derived {Xa. Position of molecular weight markers can

also be seen on the blot,

[0269] Figure 15B and 15C shows a SDS-PAGE and Western blot of
purified r-Antidote by ion exchange and affinity purification followed by size exclusion
chromatography using a Superdex 75 10/300 GL column (GE Healthcare, Cat# 17-5174-

15 0.

Example 8. In vive Mouse Model

[0270] The pharmacokinetic and pharmacodynamic (PK-PD) profile of
betrixaban in male C57B1/6 mice with or without administrating antidote were tested.
Single oral administration of beirixaban was dosed at 0, 15, 25, and 75 mg/kg for controls

20 groups. 15 mg/kg was used for antidote treated group. A single intravenous (IV) injection
of antidote (300 ug/200 pL} or vehicle (normal saline, 200 ul.) was administered 5

minutes prior to the 1.5 hr. time point.

[0271] At L.5,2.0, and 4.0 hrs following oral administration of
betrixaban, mice were anesthetized with a ketamine cocktail (SC) and exsanguinated via
25  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 manufacturer’s instructions. Mouse platelet poor
plasma was prepared by centrifugation for betrixaban and antidote (ELISA) plasma

concentration determinations.
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administration of betrixaban (5 min. following antidote mjection).

5 [0273] As shown in Figures 16 and 17 and Tables 13 and 14, single
injection (300 ug, IV) of plasma derived antidote (pd-Antidote) or recombinant £Xa
mutant (r-Antidote) to mice following administration of betrixaban (15mg/kg, PO)
effectively captured the inhibitor in vivo. PK-PD correlation of whole blood INR and
antidote plasma concentration (Tables 13-14) indicated >50% reduction of functional

10 betrixaban based on INR measurements, and justified effective neutralization of fXa
inhibitors by the antidote via multiple injections or other regimes. It is contemplated that
these results demonstrate that the fXa derivatives of this invention have potential of acting
as universal antidotes to reverse the anticoagulant effect of fXa inhibitors in patients with

bleeding or other medical emergencies.

15 [0274] 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 samples were taken at | hr. following oral administration of
betrixaban. Vehicle (control_1) or r-Antidote (I injection) was administered 5 min prior

20 tothe 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.

25 Example 9. In vitro Reversal of Rivaroxaban and Apixaban by Antidote

[0275] As expected, the antidotes contemplated by this invention were
also able to bind and neutralize other active site directed tXa 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
30 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. fXa activity was assayed similar to Example 4.
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5 Example 10. In vifro Reversal of Betrixaban by r-Antidote

[02771 InTable 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 measured by a MLA Electra 800 Automatic coagulation timer. 100

10 uL 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

15 [0278] 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 to procedures described in
Example 3. 508 nM r-Antidote substantially corrected (>75%) the inhibitory etfect of

20 0.3125-1.25 U/mL Enoxaparin.

[0279] 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

25 MLA Electra 800 Automatic coagulation timer. 100 UL 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 enoxaparin.
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[0280] 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 tested in a human plasma clotting assay. As reported by Perzborn et al, J.
Thromb. Haemost. 3:514-521, 2005; prothrombin time measurements are an accurate
method for evaluating the anticoagulant effect of rivaroxaban. The effect of 1 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 uL pooled citrate anticoagulated human plasma was mixed with rivaroxaban
and different 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 [ M rivaroxaban,

Example 13. In vitro Reversal of Apixaban by r-Antidote

[0281] 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 | pM and 1.5 puM apixaban 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 UL pooled citrate
anticoagulated human plasma was mixed with apixaban and different 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 97% correction of anticoagulation

produced by 1.5 UM apixaban.

Example 14. In vitro Inhibition of Argatroban by des-Gla anhydro-fXa

[0282] 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 Tris, 0.15 M NaCl, 5 mM Calcium chloride, 0.1% bovine serum
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albumin, pH 7.4. After incubation at room temperature for 20 min, an amidolytic
substrate S2288 (200 uM) was added to the mixture and the rate of p-nitroanilide
substrate cleavage was monitored by absorbance at 405 nm. The results are presented in

Figure 12.

Example 15. Thrombin generation assay in platelet poor plasma (PPP) or platelet
rich plasma (PRP)

[0283] 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 prepared by spinning the anticoagulated blood at ~100 X gravity or 1000 X
gravity for 20 minutes, respectively, at room temperature. 75-100 Microliter (WL) of
plasma was mixed with Z-Gly-Gly-Arg-aminomethylcoumarin (Z-GGR-AMC, a
thrombin fluorogenic substrate, Bachem Cat# 1-1140). Tissue factor (Innovin, Dade
Behring) and CaCl, were added to initiate the generation of thrombin. For a typical
experiment, the reaction mixture contained 15 millimolar (mM) Ca™, 100 micromolar
(M) 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). When present, the inhibitor
and the antidote were pre-incubated with plasma for 15 minutes at room temperature
before initiation of thrombin generation. Recombinant VIla (rV1la, Novoseven), when

present, was added before addition of TF to initiate the reaction.

[0284] Figure 23 shows the synergistic effect of rVIla with recombinant
fXa protein derivative antidote (r-Antidote) on the anticoagulant activity of 250 nM
betrixaban, a fXa inhibitor, in thrombin generation. The results were expressed as relative
thrombin generation activity (% activity) after normalization of RFU in plasma without
any added inhibitor, rVIIa or r-Antidote. The data show that r-Antidote dose
independently reversed the anticoagulant effect of 250 nM betrixaban. Combination of
100 nM rVIIa with r-Antidote further increased thrombin generation activity at each r-
Antidote concentration, while 100 nM rVIla alone only slightly increased thrombin
generation activity in the absence of r-Antidote. rVIla also slightly increased thrombin

generation activity in control plasma in the absence of betrixaban.
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Example 16. Reversal of Rivaroxaban anticoagulant activity by combination of r-
Antidote and rVIIa

[0285] Rivaroxaban (Xarelto™, Bay 59-7939) is a small molecule factor
Xa inhibitor indicated for prevention of venous thromboembolism in patients undergoing
5  orthopedic surgery. As reported by Perzbom et al, J. Thromb. Haemost. 3:514-521,

20035, prothrombin time (PT) measurements are an accurate method for evaluating the
anticoagulant effect of rivaroxaban. Clinically effective doses of rivaroxaban produce
peak plasma concentrations as high as 318 ng/ml (730 oM, Kubitza et al, Eur. J. Clin.
Pharmacol. 61:873-880, 2005). In order to mimic the anticoagulant effect of

10 supratherapeutic concentrations, at levels likely to be implicated in clinically significant
bleeding scenarios, the feasibility of reversing concentrations of rivaroxaban which were

higher than 730 nM was examined.

[0286] The effect of 1 UM rivaroxaban on prothrombin time (PT)

prolengation of pooled human plasma (combination of citrate anticoagulated plasma from

15  eight healthy volunteer donors) was measured in a MLA Electra 800 Automatic
coagulation timer. In order to measure clotting time, rabbit brain Thromboplastin C Plus
reagent (Dade Behring) was added to plasma samples (100 uL) per manufacturer’s
instructions. The baseline PT (12.2 £ 0.1 sec) was prolonged by 2 folds (25 + 0.4 sec)
upon addition of rivaroxaban. In vitro reversal of anticoagulant effect was tested by

20  addition of recombinant antidote protein (r- Antidote) or recombinant factor VIla (rVIia,
NovoSevenm, Novo Nordisk). Addition of r-Antidote alone produced partial correction
of PT: addition of r-Antidote (380 nM) produced a 14% correction (21.5 = 0.2 sec) and a
higher concentration (760 nM) produced a 28% correction respectively. In comparator
experiments, where rivaroxaban anticoagulated plasma was treated with rV1la (2.2 nM),

25  the resulting partial correction of PT was 46%. However, in human subjects rVIla has a
short half life of circulation (T2 = 2.3 hrs, prescribing information for NovoSeven) so the
level of reversal observed in this in vitro experiment is unlikely to be sustained in a
clinical setting. In order to attain higher levels of reversal of the rivaroxaban effect,
varying combinations of r antidote and rVIla were added to human plasma and the

30  resulting PTs were measured (as summarized in Figure 24). A combination of 380 nM r-

antidote and 2.2 nM rVIla produced a complete correction (resulting PT = 12 sec) of
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rivaroxaban induced anticoagulation. Similarly, a combination of 760 nM r-Antidote and

0.55 nM rVIla exhibited great reversion of the anticoagulation effect of rivaroxaban.

Example 17. Reversal of Betrixaban anticoagulant activity by combination of r-
Antidote and coagulation factor IX

[0287] Blood coagulation factor IX is indicated for the management of
bleeding episodes in patients with Hemophilia B. Plasma derived protein (factor IX
complex concentrates as listed in Brooker M, Registry of Clotting Factor Concentrates,
World Federation of Hemophilia, Eighth Edition, 2008) and recombinant fIX (such as
BeneFIX, Wyeth) are both used for the indication. In addition, use of factor IX has been
reported in clinical applications of reversal of anticoagulant associated intracerebral

hemorrhage (Siddiq F et al, Neurocrit Care, 8(1):36-41, 2008).

[0288] In order to mimic the effect of supratherapeutic anticoagulant
concentrations, which are likely to be implicated in clinically significant bleeding
scenarios, the feasibility of reversing high concentrations of betrixaban was tested. The
effect of 400 nM betrixaban (eight folds higher than therapeutic concentration for
prophylaxis of deep vein thrombosis) on aPTT prolongation of normal human plasma and
the reversal of betrixaban inhibitory effect by r-Antidote or human plasma derived fIX
(Haematologic Technologies, Essex Junction, VT)} was measured in a MLA Electra 800
Automatic coagulation timer. 100 pL pooled human plasma was mixed with 400 nM
betrixaban and varying concentrations of r-Antidote, purified plasma fIX or combinations
of r-Antidote and fIX. aPTT reagent (Actin FS, Dade Behring} and CaCl, were added per

manufacturer’s instructions for measurement of clotting times.

{0289] The baseline aPTT (25.5 + 0.1 sec) was prolonged by
approximately 2 folds (51.6 & 0.4 sec) upon addition of betrixaban. Addition of r-
Antidote alone produced partial correction of aPTT; addition of r-antidote (380 nM)
produced a 25% correction (38.6 sec), and higher concentrations (760 nM and 1.14 uM)
produced 40% and 42% correction respectively. In comparator experiments, where
betrixaban anticoagulated plasma was treated with human plasma derived fIX (258 nM or
387 nM), the resulting partial correction of aPTT was only 15% in both cases. Thus, fIX
alone is not an effective reversal agent for betrixaban anticoagulation. In order to attain

higher levels of reversal for betrixaban mediated anticoagulation, varying concentrations
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of r-Antidote and fIX were added to human plasma and the resulting aPTTs were
measured (as summarized in Figure 25). A combination of r-Antidote (380 nM) and fIX
(258 nM) produced an enhancement of correction (resulting aPTT = 33 sec) over those
attained by single agent alone (38.6 sec and 43.8 sec respectively). Similarly, a
combination of r-Antidote (760 nM) and f1X (258 nM) produced an enhancement of
coirection (resulting aPTT = 26.9 sec) over those attained by single agent alone (31.2 sec
and 43.8 sec respectively). As shown in Figure 25, the combination of r-Antidote (1.14
uM) and fIX (258 nM) was sufficient to produce complete in-vitro reversal of the

anticoagulant effect to baseline clotting parameter conditions.

Example 18. Reversal of betrixaban anticoagulant activity by Combination of r-
Antidote and coagulation factor X

[0290] In this example, the combination effect of human factor X (fX)
and r-Antidote for reversing betrixaban inhibition was tested in a 96-well plate format
clotting assay. Turbidity change of human platelet poor plasma (PPP) with an aPTT
reagent (Actin FS) was monitored according to procedure described in Example 3. 125
nM betrixaban, 125 nM r-Antidote, or 170 nM FX (Hematologic Technologies), when
present, was pre-incubated with plasma for 15 minutes at room temperature before adding

Ca** to initiate the reaction.

[0291] Figure 26 shows the combination effect of £X with recombinant
antidote (r-Antidote) on the anticoagulant activity of 125 nM betrixaban. The results
were expressed as fold changes after normalization of the clotting time in plasma without
any added inhibitor, fX or r-Antidote (Control, No FX). The data show that 125 nM
betrixaban doubled the clotting time (0 nM r-Antidote, No FX). Addition of 125 nM r-
Antidote substantially reversed the anticoagulant effect of betrixaban. 170 nM X
independently reduced the clotting time by ~20% in plasma with or without 125 nM
inhibitor. Combination of 170 nM X with 125 nM r-Antidote further corrected the
inhibitory effect of 125 nM betrixaban,

[0292] 1Itis to be understood that while the invention has been described
in conjunction with the above embodiments, that the foregoing description and examples

are intended to illustrate and not limit the scope of the invention. Other aspects,
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advantages and modifications within the scope of the invention will be apparent to those

skilled in the art to which the invention pertains.
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Bet ri xabangpilkk
1

61
121
181
241
301
361
421
481

MGRPLHLVLL
TCSYEEAREV
CELFTRKLCS
KRSVAQATSS
CKDGECPWOA
AVHEVEVVIK
VSGFGRTHEK
GPHVIRFKDT
VITSSPLK

SASLAGLLLL
FEDSDKTNEF
LDNGDCDRQFC
SGEAPDSITW
LLINEENEGE
HNRETHXETYD
GRQSTRLEML
YFVIGIVSHG

GESLFIRREQ
WNKYKDGDQC
HEEQNSVVCS
KPYDAADLDP
CGGTILSEFY
FDIAVLRLKT
EVPYVDRHNGC
EGCARKGKYG

ANNILARVTR
ETSPCQONQGK
CARGYTLADN
TENPFDLLDF
ILTAAHCLYQ
PITFRMNVAP
KLSSSFIITQ
IYTKVTAFLK

ANSFLEEMEKK
CKDGLGEYTC
GKACIPTGPY
NQTQPERGDN
AKRFEVRVGD
ACLPERDWAE
NMECAGYDTK
WIDRSMKTRG

GHLERECMEE
TCLEGEEGKN
PCGKQTLERR
NLTRIVGGQE
RNTEQEEGGE
STLMTQKTIGI
QEDACQGDSG
LPKAKSHAPE

Table 2 - Sequence ID NO. 2 - A polynucleotide Sequence Encoding Factor X

1

61
121
181
241
301
361
421
481
541
601
661
721
781
841
901
961
1021
1081
1141
1201
1261
1321
1381
1441
1501

gactttgcte
gggcgceccac
gaaagtetgt
aattccttte
tgctcatacyg
aataaataca
aaagacggcece
gaattattca
gaggaacaga
aaggectgea
aggtcagtgg
ccatatgatyg
cagacgcagc
aaggacggygg
ggtggaacca
aagagattca
gtgcacgagy
gacatcgceceg
tgcecteceeg
agcggcecttcg
gtgcectacy
atgttctgtg
ccgcacgtca
ggetgtgcecee
atcgacaggt
ataacgtect

cagcagcctg
tgcacctegt
tcatccgeag
ttgaagagat
aagaggcecyg
aagatggcga
tcggggaata
cacggaagcet
actctgtggt
ttcececcacagg
cccaggeceac
cagecgaccet
ctgagagggg
agtgtcectyg
ttctgagcga
aggtgagggt
tggaggtggt
tgcteegget
agcgtgactg
ggcgcaccca
tggaccgcaa
ccggctacga
ccecgettecaa
gtaaggggaa
ccatgaaaac
ctccattaaa

tceccagtgag
cctgetecagt
ggagcaggec
gaagaaagga
cgaggtcttt
ccagtgtgag
cacctgecacc
ctgcagecty
gtgcteetge
gcectacece
cagcagcage
ggacceeace
cgacaacaac
gcaggcectg
gttctacatc
aggggaccyy
catcaageac
caagacccce
ggccgagtecc
cgagaagggc
cagctygcaag
caccaagcag
ggacacctac
gtacgggatc
caggggctty
gtgagatece

gacagggaca
gcctecctgg
aacaacatcc
cacctcgaaa
gaggacagcg
accagtceett
tgtttagaag
gacaacgggyg
gcoccgeggygt
tgtgggaaac
ggggaggccce
gagaacccect
ctcaccagga
ctcatcaatg
ctaacggcag
aacacggagec
aaccggttca
atcaccttcce
acgctgatga
cggcagtecca
ctygtccageca
gaggatgecct
ttecgtgacag
tacaccaagyg
cecaaggeca
actcaaaaaa

cagtactcgyg
ctggectect
tggcgagggt
gagagtgcat
acaagacgaa
gccagaacca
gattcgaagg
actgtgacca
acaccctgge
agaccctgga
ctgacagcat
tecgacctget
tcgtgggagg
aggasaacga
cccactgtet
aggaggaggqg
caaaggagac
gcatgaacgt
cgcagaagac
ccaggeteaa
gcttcatcat
gccaggggga
gcatcgtecag
tcaccgeett
agagccatgce
aaaaaaaaaa

ccacaccatg
gcetgeteyggy
cacgagggcce
ggaagagace
tgaattctgg
gggcaaatgt
caaaaactgt
gttctgeceac
tgacaacggc
acgcaggaag
cacatggaag
tgacttcaac
ccaggaatgce
gggittctgt
ctaccaagece
cggtgaggceqg
ctatgacttc
ggcgcectgee
ggggattgtyg
gatgctggaqg
cacccagaac
cageggggyge
ctggggagag
cetecaagtygg

cccggaggte
aaaaaaaaaa

5

Table 3 — Sequence 1D NO. 3 - Polypeptide Sequence of Mature Human Factor X

61
121
181
241
301
361
421

ANSFLEEMKK
CKDGLGEYTC
GKACIPTIGPY
NQTQPERGDN
AKRFEVRVGD
ACLPERDWAE
NMFCAGYDTK
WIDRSMETRG

GHLERECMEE
TCLEGFEGKN
PCGKQTLERR
NLTRIVGGOE
RNTEQEEGGE
STLMTIQKTIGI
QEDACQGDSG
LPKAKSHAPE

TCSYEEAREV
CELFTRKLCS
KRSVAQATSS
CKDGECPWQA
AVHEVEVVIK
VSGFGRTHEK
GPHVTRFKDT
VITSSPLK

FEDSDKTNEF
LDNGDCBQFC
SGEAPDSITW
LLINEENEGF
HNRFTKETYD
GRQSTRLEML
YEVIGIVSKHG

WNKYKDGDQC
HEEQNSVVCS
KPYDAADLDP
CGGTILSEFY
FDIAVLRLKT
EVPYVDRNSC
EGCARKGKYG

ETSPCONQGK
CARGYTLADN
TENPFDLLDE
ILTAAHCLYQ
PITERMNVAP
KLSSSFIITQ
IYTIKVTAFLK
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Table 4 — Sequence ID NO. 4 — Polypeptide Sequence of the Gla-domainless Factor
Xa lacking ! to 44 amino acid residues

Light Chain
1

KDGDQC

ETSPCONQGK

61 CKDGLGEYTC

TCLEGFEGEN

CELFTRKLCS LDNGDCDQFC

HEEQNSVVCS

CARGYTLADN

121 GKACIPTIGPY

PCGKQTLER

Heavy Chain
181

IVGGQOE

CKDGECPWQA LLINEENEGFE

CGGTILSERY

ILTAAHCLYQ

241 AKRFKVRVGD

RNTEQEEGGE

AVHEVEVVIK HNRFTIKETYD

FDTAVLRLEKT

PITFRMNVAP

301 ACLPERDWAE

STLMTQKTGT

VSGEGRTHEK GRQSTRLEKML

EVPYVDRNSC

KLSSSFIITQ

361 NMECAGYDTK

QEDACQGDSG

GPHVTRFEKDT YEVEGIVSWG

EGCARKGKYG

LYTKVTAFLK

421 WIDRSMKTRG

LPKAKSHAPE

VITSSPLK

5 Table 5 — Sequence ID NO. 5 — Polypeptide Sequence of the Gla-domainless Factor
Xa lacking 1 to 45 amino acid residues

Light Chain
1

DGDQC

ETSPCQNQGK

61 CKDGLGEYTC

ICLEGFEGKN

CELFTRKLCS LDNGBCDQFC

HEEEQNSVVCS

CARGYTLADN

121 GRACIPTGRY

PCGKQTLER

Heavy Chain
181

IVGGQE

CKDGECPWQA LLINEENEGFE

CGGTILSERY

ILTAAHCLYQD

241 AKRFRVRVGD

RNTEQEEGGE

AVHEVEVVIK HNRFTKETYD

FDIAVLRLKT

PITEFRMNVAP

301 ACLPERDWAE

STLMTQKTGI

VSGFGRTHEK GRQSTRLEKML

EVPYVDRNSC

KLSSSFIITOQ

361 NMFCAGYDTK

CEDACQGDSG

GPHVTREKDT YEVTGIVSWG

EGCARKGKYG

IYTEKVTAFLK

421 WIDRSMKTRG

LPEKAKSHAPE

VITSSPLK

Table 6 — Sequence ID NO. 6 — Polypeptide Sequence of Activated Human Factor Xa

10

prior to Post-Translation of Glutamic Acid to y-Carboxyglutamic acid

Light Chain
1 ANSFLEEMEK

GHLERECMEE

TCSYEEAREV FEDSDHTNEFR

WNKYKDGDQC

ETSPCONQGK

61 CKDGLGEYTC

TCLEGFEGKN

CELFTRKLCS LDNGDCDQFC

HEEQNSVVCS

CARGYTLADN

121 GKACIPTGPY

PCGKQTILER

Chain
181

Heavy

IVGGQE

CKDGECPWQA LLINEENEGFE

CGGTILSEFY

ILTAAHCLY(Q

241 AKRFKVRVGD

RNTEQEEGGE

AVHEVEVVIK HNRFTEETYD

FDIAVLRLKT

PITFRMNVAP

301 ACLPERDWAE

STLMTORTGIL

VSGFGRTHEK GRQSTRLEML

EVPYVDRNSC

KLSSSFIITQ

361 NMFCAGYDTIK

QEDACQGDSG

GPHVTRFKDT YEVIGIVSWG

EGCARKGKYG

IYTKVTAFLE

421 WIDRSMKTRG

LPKAKSHAPE

VITSSPLK




1520nM rAntidote 38.8 1.10 Table 18-r-Antidote reversal of
anticoagul ant activity of A ixaban PT (sec) Fold Change Contr ol
human plasma 14.1 1 il M api xaban 16.4 1.16 1 p. M api xaban + 380nM
rAnti dote W8 106851 jt M api xaban + 760nM rAnti dot e 14PGT/PSHEYQ6HaE)\,

api xaban + 1.14 RIN. 4 rAntidote 14.2 701 11.i M api xaban + 1.52RM

rAntidote 34pR 71 -sddudnce ID- NG A PRiypeRAR Sfusnce of Activated Human Factor Xa
with Post-Translation of Glutamic Acid to y-Carboxyglutamic acid (y represents y-
Carboxyglutamic Acid Residue)

Light Chain
1 ANSFLYYMKK GHLYRYCMYY TCSYYYARYV FYDSDKTINYF WNKYKDGDQC ETSPCONQGK

6]l CKDGLGEYTC TCLEGFEGKN CELFTRKLCS LDNGDCDQFC HEEQNSVVCS CARGYTLADN

121 GKACIPTGPY PCGEQTLER
Heavy Chain

181 IVGGQOE CEDGECPWQA LLINEENEGF CGGTILSEFY ILTAAHCLYQ

241 AKRFKVRVGD RNTEQEEGGE AVHEVEVVIK HNRFTKETYD FDIAVLRLKT PITFRMNVAP

301 ACLPERDWAE STLMIQKTGI VSGFGRTHEK GROSTRLKML EVPYVDRNSC KLSSSFIITQ

361 NMFCAGYDTK QEDACQGDSG GPHVIREKDT YFVIGIVSWG EGCARKGKYG IYTKVTAFLE

421 WIDRSMKTRG LPKAKSHAPE VITSSPLK

Table 8 — Sequence ID NO. 8 - Polypeptide Sequence of Activated Human Factor
Xa-Light Chain with Post-Translation of Glutamic Acid to y-Carboxyglutamic acid

Light Chain
1 ANSFLYYMEK GHLYRYCMYY TCSYYYARYV FYDSDKINYE WNEKYKDGDQC ETSPCQONQGK

61 CEDGLGEYTC TCLEGFEGKN CELFTRKLCS LDNGDCDQFC HEEQNSVVCS CARGYTLADN

121 GKACIPTGPY PCGKQTLER

10 Table 9 - Sequence ID NO. 9 — Polypeptide Sequence of Activated Human Factor
Xa-Heavy Chain

181 IVGGQE CKDGECPWQA LLINEENEGF CGGTILSEFY ILTAAHCLYQ

241 AKRFEVRVGD RNTEQEEGGE AVHEVEVVIK HNRFTKETYD FDIAVLRLKT PITFRMNVAP

301 ACLPERDWAE STLMTQKTGI VSGFGRTHEK GRQSTRLKML EVPYVDRNSC KLSSSFIITQ

361 NMFCAGYDTX QEDACQGDSG GPHVTRFKDT YEVTGIVSWG EGCARKGKYG IYTKVTAFLK

42). WIDRSMKTRG LPKAKSHAPE VITSSPLK
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Light Chain
1

KDGDQC ETSPCQNQGK

61 CKDGLGEYTC

TCLEGFEGEN CELFTRKLCS LDNGDCDQFC HEEQNSVVCS CARGYTLADN

121 GKACIPTIGPY

PCGKQTLER

Heavy Chain
181
241 AKRFKVRVGD
301 ACLPERDWAER
361 NMFCAGYDTK

IVGGQE CKDGECPWQA LLINEENEGF CGGTILSEFY ILTAAHCLY(Q
RNTEQEEGGE AVHEVEVVIK HNRFTKETYD FDIAVLRLKT PITFRMNVAP
STLMTQKTGI VSGFGRTHEK GROSTRLKML EVEYVDRNSC KLSSSFIITQ
QEDACQGDAG GPHVIRFKDT YFVIGIVSWG EGCARKGEYG IYTKVIAFLK

421 WIDRSMKTRG

LPKAKSHAPE VITSSPLK

Table 11 - Sequence ID NO. 11 — Polypeptide Sequence of the Des-Gla fXa-S379A

Light Chain
1

DGDOC ETSPCONQGK

61 CKDGLGEYTC

TCLEGFEGKN CELFTRKLCS LDNGDCDQFC HEEQNSVVCS CARGYTLADN

121 GKACIPTGPY

PCGKQTLER

Heavy Chain
181
241 AKRFKVRVGD
301 ACLPERDWAE
361 NMFCAGYDTK
IYTRVTAFLK

IVGGQE CKDGECPWQA LLINEENEGF CGGTILSEFY ILTAAHCLY(Q
RNTEQEEGGE AVHEVEVVIK HNRFTKETYD FDIAVLRLKT PITFRMNVAP
STLMTQKTGI VSGFGRTHEK GRQSTRLEML EVPYVDRNSC KLSSSFIITQ
QEDACQGDAG GPHVIRFKDT YFVIGIVSWG EGCARKGKYG

421 WIDRSMKTRG

LPKAKSHAPE VITSSPLEK

H4 (9C
| C 00sC
5
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Table 12 — Sequence ID NO. 12 -
mutant prior to removal of the ~-RKRRKR- linker

Polypeptide Sequence of a Human Factor Xa triple

Light Chain
1 ANSFL

F WNEYRDGDQC ETSPCONQGK

61 CKDGLGEYTC

TCLEGFEGKN CELFTRKLCS LDNGDCDQFC HEEQNSVVCS CARGYTLADN

121 GKACIPTIGFY
Linker
REKRRKR

PCGERQTILER

Heavy Chain
181

IVGGQE CEDGECPWQA LLINEENEGEF CGGTILSEFY ILTAAHCLY(Q

241 AKRFKVRVGD

RNTEQEEGGE AVHEVEVVIK HNRFTKETYD FDIAVLRLKT PITFRMNVAP

301 ACLPERDWAE

STLMTQRIGI VSGrGRTHEE GROSTRLEML EVPYVDRNSC KLSSSFIITQ

361 NMFCAGYDTK

QEDACQGDAG GPHVTRFKDT YFVTGIVSWG EGCARKGKYG IYTKVTAFLK

421 WIDRSMKTRG

LPKAKSHAPE VITSSPLK
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40040000 H0Q00040154 HHH04400004 rH 4U4 44000000
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Pl CO CRRITGROGR, GD 4 TDUrDUCDUCI U040 CORCP
HHO040JOHOH L91gagekwouou. : 4, : co 1. 7?4004000HUHO F wNKYKDGDQC ETSPCONQGK

6l CKDGLGEYTC TCLEGFEGKN CELFTRKLCS LDHNGDCDQEC HEEQN3VVCS CARGYTLADN

121 GKACIPTIGPY PCGKQTLER

Heavy Chain
181 IVGGRE CKDGECPWQA LLINEENEGF CGGTILSEFY ILTAAHCLYQ

241 AKRFXVRVGD RNTEQEEGGE AVHEVEVVIK HNRFTKETYD FDIAVLRLKT PITFRMNVAP

301 ACLPERDWAE STLMTQKTGI VSGFGRTHEK GROSTRLEKML EVPYVDRNSC KLSSSFIITQ

361 NMFCAGYDTK QEDACQGDAG GPHVIRFKDT YFVTGIVSWG EGCARKGKYG IYTKVTAFLK

421 WIDRSMKTRG LPKAKSHAPE VITSSPLK

Table 12b — Sequence 1D NO. 14 — Polypeptide Sequence of Light Chain Fragment
of Human Factor Xa triple mutant after secretion

1 ANSFL F WNKYKDGDQC ETSPCONQGK

61 CKDGLGEYTC TCLEGFEGKN CELFTRKLCS LDNGDCDQFC HEEQNSVVCS CARGYTLADN

121 GKACIPTGPY PCGKQTLER

Table 12¢ — Sequence ID NO. 15 - Polypeptide Sequence of Heavy Chain Fragment
of Human Factor Xa triple mutant after secretion

Heavy Chain
181 IVGGQE CKDGECPWQA LLINEENEGEF CGGTILSEFY ILTAAHCLYQ

241 AKRFKVRVGD RNTEQEEGGE AVHEVEVVIK HNRFTKETYD FDIAVLRLKT PITFRMNVAP

301 ACLPERDWAE STLMIQKTGI VSGFGRTHEK GRQSTRLKML EVPYVDRNSC KLSSSFIITQ

361 NMFCAGYDIK QEDACQGDAG GPHVIRFKDT YFVIGIVSWG EGCARKGKYG IYTKVIAFLK

421 WIDRSMKTRG LPKAKSHAPE VITSSPLK

10

Table 13-PK-PD correlation in pd-Antidote treated mice at 1.5 hr after 15mg/kg
Betrixaban oral administration (3 min after antidote injection)

pd-Antidote treated animal | | 2 3 4 5 6 7 | Mean
Betrixaban (ng/mL) 673 [ 793 [ 1170 415|217 | 664 | 879 | 687
Expected INR 42 |45 ] 52 [33]123]41 |47 | 4.0
Measured INR 2312313310808} 151201 19
Z%Correction 63.9 1 66.6 ] 52.3 | 100 | 100 {83.1 {744 | 77.2

15  Table 14- PK-PD correlation in r-Antidote treated mice at 1.5 hr after 15mg/kg
Betrixaban oral administration (5 min after antidote injection)
r-Antidote treated animal | 1 2 3 4 | Mean

Betrixaban (ng/mL) 434 | 262 | 335 | 494 | 381
Expected INR 32 25128 35| 3.0
Measured INR 20109 |12 (09| 13

%Correction 50.0194.1 | 80.0 [93.6] 77.3




OL2H0440HHO4 CD40 4000400 HAL74004004 4 UCDHO04L9OHOO
HAW.DHL940H4U HHH 4004000H HHO00404004 LDHHFI LDHUHL. 944 0
ULDOOOOOF040 | DHHA4HA0000H 4E404 401- 90HAHO HULDOH DUHUHA
044L9H0040%% 20

00040C/ L: UTHQQAQ%%%

¥®AHAHOHOO h CD 410,_0000 CD O F-1
E-4FacUt. 74(. 90HUU 44000044H0000 400%4 40000, 4 t-s

PCT/US2009/064060
u440000440H

O0QniicH L K AHRAARGs 4440440004 UCDAU

00440000H CD OO
.0C. :41.904. ,H
400 400000

SNUIRE R s e

00000440 Ujuk+-04800HOL B 05| 4641 187444

Co04HHHOMLe04H —008Bad0aoub- 0.6 83
20.4 34.8 374 114
407 47.1 46.8 15.0
611 68.4 5.7 403
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Table 16-% Correction of inhibition by fXa inhibitors

r-Antidote (nM) | Betrixaban | Rivaroxaban | Apixaban
0 0 0 0

9.3 21.5 23.2 13.3

18.6 52.7 54.2 335

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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the r- Anti: tripl ﬁ ﬁgﬁ?“@ dé@&m&@@& 41D NO_ 1. EXEl
AGTCTCTAGAGABGTACT CECSIISAETMTAREECTOGCCEXR | AGCTGGATCCG 22
AGT GGGATI(T.GXTIET TAAT GEABAGEA GCGTGGACTCGGCCCAGT 23
6. GLAF CCAATTCCTTTCTTTTCTGGAATAAATACAAAGATGGCGA | 24
CC
7. GLAR TTCCAGAAAAGAAAGGAATTGGCCCTCGTGACCC 25
8. FXAF GGAAGAGGAGGAAGAGGATCGCTGGGAGGCCAGGAA 26
9. FXAR CACGATCCTCTTCCTCCTCTTCCTGCGTTCCAGGG 27
10. ALA419 F | AGGGGGACGCAGGGGGCCCGCACGTCACCC 28

I1. ALA419R | GGGTGACGTGCGGGCCCCTGCTTCCCCCT 29




20 3. FXF2 G AGGCC AGGA ATGC A AGG ACGG 21 4. FXR2
CCGTCCTTGCATTCCMECCTC 22 5. FXR3 TCATCAGCGTGGACTCGGECCCAGT 23 6. GLAF
CCAATTCCTUTCTTTTCTGGAATAAATACAAAGAT CC 24 7. GAR
TTCCAGAAAAGAAAGGAATTGECCCTCGTGACCC 25 8. FXAF
GGAAGAGGAGGAAGAGGATCGTGEGAGGCCAGG AA 26 9. FXAR

CACGAT TGCGTTCCAGGG 27 10. ALA419 F

AGGGEEGEA CACCC 28 11. ALA419 R
GGGTGACGTGCGEEECCCCTCCTTCCCCCT 29

1. A pharmaceutical composition comprising (i) an isolated polypeptide comprising (a) the
amino acid sequence of SEQ ID NO. 12, 13, or 15 or (b) an amino acid sequence having at
least 95% sequence identity to SEQ ID NO. 12, 13, or 15, wherein the polypeptide has
reduced procoagulant activity compared to wild-type factor Xa and does not assemble into a

prothrombinase complex and (ii) a blood coagulating agent or a heparin antidote.

2. A pharmaceutical composition comprising (i) an isolated two-chain polypeptide
comprising the amino acid sequence of SEQ ID NO. 13 or an amino acid sequence having at
least 95% sequence identity to SEQ ID NO. 13, wherein the amino acid sequence having at
least 95% sequence identity to SEQ ID NQO. 13 has reduced procoagulant activity compared
to wild-type factor Xa and does not assemble into a prothrombinase complex, and (ii) a blood
coagulating agent that has procoagulant, anti-thrombolytic, or anti-fibrinolytic activity or a

heparin antidote.

3. The composition of claim 1 or 2, wherein the blood coagulating agent is selected from the
group consisting of a coagulation factor, a recombinant coagulation factor and combinations

thereof.

4. The composition of claim 3, wherein the coagulation factor is selected from the group
consisting of plasma derived factors VII/VIla, IX/IXa, X/Xa, [I/I1a, VIII/VIIIa, V/Va and

combinations thereof.
5. The composition of claim 2, wherein the recombinant coagulation factor is selected from
the group consisting of recombinant factors VII/VIla, IX/[Xa, X/Xa, Il/I1a, VII/VIlla, V/Va

and combinations thereof.

6. The composition of claim 1 or 2, wherein the blood coagulating agent is a non-specific

anti-bleeding agent.

7. The composition of claim 6, wherein the non-specific anti-bleeding agent is selected from



98 The invention clained is: 1. A pharmaceutical conposition
conprising (i) an isol ated pol ypepti dgg conprising (a) the amno acid
sequence of SEQ ID NO 12, 13, or 15 or (b) an am no acid seqgquence
havi ng at | east 95% sequence, identity to SEQ LD NO .12, 13, ar 15,
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conplex and (ii) a blood coagul ating agent or a heparin antidote. 2.
A phar ragtieaied emnoncantiyeisil prashroodvimp e¢raplay conceniste) Kadhaa¥ bplatalst ednmenirates
pol ypept i,de éongri stihH% fhe am no acid sequence of SEQ ID NO 13 or an
ani no ZPfGOLRHRERREIEX9T ng at | east 95% sequence identity to SEQ ID
NO. 13, wherein the am no acid sequence having at |east 95% sequence

identity to SEQ ID NO. 13 has reduced procoagul ant activity conpared
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coagul ating.agent is selected fromthe group consisting of a

coagul #PTEHiT et gambipations iwsiRant coagul ation factor and conbi nations
thereof. 4. The conposition of claim3, wherein the coagul ation
factor is selected fromthe group consisting of plasna derived

fact or 9. Yht tMhpaesitionéf kaim Koo, wheldia theidphrilvhhtidote iNaleated from the group
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of recopBichRBinatiasd @E2d Xa, 11/11a, VNa and conbi nations thereof 6.

The conposition of claim1l or 2, wherein the bl ood coagul ati ng agent
is a non-specific anti-bleeding agent. 7. The conposition of claim§6,

wher ei n .t non-speci fic.anti-bleedi ng _agent i.s sel ect fro 99 the
o oup. AN LS AR i e DR TR TTEs: PR ST A0, AgariablS carret
thronbin, fibrin glue, desnopressin, cryoprecipitate and fresh frozen
pl asma, coagul ation factor concentrate, activated or non-activated

pr ot hr dibAkitefmarts cowprisiea el an soladinelypontidqptoamsisig (©che eminosces and
conbi nat i NS e i Lion.of i . i
Che_ bl o5uEe bSEGABNG 2, 8P IRAR) b il ackd Rullebe Rl ol BR800,
t hr onbissquidite \dhadyl te SECOID Nal. 18] B3, o hf biiedéin (HeAR ypepHid ©h & radced

i nhibitor (PCl), Er_otei n S inhibitor (PSI), alpha-2-anti El asm n,

t r anex AFPL2geaR ac m%%am@ to widd-gype pLet ARpd dof8 nObATSEHAL BN

t her eof it i L1 . arin
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60102, PMX 60126, PMX 60138, PMX 60100, PMX 60056, and conbi nati ons

t her eof .. The conposition of claim1 or 2 further conprising.a .
phar rra_clgut%‘lqﬁ%ﬁ’t{] RPviS CEBPTSDE & Ehisplils .twoﬂ?mmmep&?e BEREERp AT pid
a) an 'sﬁ%\éﬂiggf %’%’QMB@%! eoCoM PN ia5d s_(adp)en%@ﬁa\%'@ QQe%FQ@ﬁ%Q&H&%@g ﬁleﬁtfity

SEQ I D or 15 or (11) an am ho acid sequence having
| east 96 SECGUNAL &3 Weareinttlye roin8EO qdidce b2ying 8t leat 91%, seuhencendentityeto

pol ypeptd r.educe ocoagul ant activit red to wld-type
Pac or SR Rty dad ftusBL R AP her Ty Siimbifi iy RAe s gt 5 ey
a bl 0ot aaembRlihdth R mMBIna &N, BndBf 4 BIBbE coaghBatind alkédt Rt hRar t s
conprising a) an isolated two-chain pol ypeptide conprising the am no
aci d saegecsagdan agiEtrombalgtic, 03 apk-fninahiia echdiybradippame antkigid. ng  at

| east 95% sequence identity to SEQ ID NO 13, wherein the amno acid
sequence having at | east 95% sequence identity to SEQ ID NO 13 has

r educed 3pThRERIRGPARNGT cdiin Mi dry1 26 OBRIEte blood dodgdIxiey gakt e kel&@ted@fdm the
does not assenbple into a prothronbinase conplex, and b) a blood
coagul &eucoagisheg ehatoagalatipn fckugureannbingnt soagHabemEripr ped cgpbinations
ant i -fitﬁ)érg&pl ytic activity or a heparin antidote. 13. The kit of any




