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WD 2004/ 083361 PCT/ DK2004/000193 1 FVII OR FVil a
VARI ANTS FI ELD OF THE | NVENTI ON The present invention
wo edoagiset o novel FVII or FVIila variants conprPGI/DE2@k/000193
| east one 5 amno acid nodijffication in a position
selected fromthe group consisting of 196, 237 and
341. The present invention also relates to use of
FVII OR FVibs YARKANIES vari ants in therapy, in particular
for the treatnent of a variety of coagul ation-rel ated
di sorders. BACKGROUND OF THE | NVENTI ON 10 Bl ood
FIELEPSFUTE PIWVESTRORr ocess consi sting of a conpl ex
i nteraction of various bl ood corrponentsaglor factors

t hdhegvesaniiavengionadates to 7ovehF Vil i/ 1E wiriahtssoppngising at least one
. the,bl .COF 2w i Cd ' - i ‘
anind g SR PRGN LR Dol b 196,257 31
The pRésRBNAYERIN alfo rElites genss ofisueh pelypyprislsiverinty ini thexapy e particular
proteins that are_converted i né% an, active form by
for the freatmpant gha vatiehn obeareyRtignreleysd d5prdetese coagul ati on
factors is factor VIl (FVIl). 15 FVII1 is a vitamn

K- dependent plasma protein synthesized in the |iver
BACRGCRSAT R 0 THEOVERT IBINod as a singl e-chain

| ycoprotein with I l. i ght of 53 k
@ b pelasion i oo e st sl Bre 55y OPifSus blood
compplibhts g GER) {5t GRAMAIY 28kultd trDa ABrin dfot. Véiedly] heflood
(OFVII %g%y proteol ytic cleavage at a single site,

compRbERs pasipating il whatds Taferratgo as i ‘ieeagulaticarapsady’ de pgpeazymes
di sul fide bridge,. EVIl.a in,.conpl | ' f ac

or gy, reengtmigey gy Bt ERCRie Ykl 930 oo Hom by

the aétioh G dodfvitbt, Ok e iHes@6ddgunition fidisrts fatiol VAWEVIDY

reactions |eading to rapid thrombin producti on and
{ | BFVT i oy itsmindir depaen plasapigtp P hestaed in R ivongng secreted

Sci USA 1077. . 74 5260 Bo64) 4 E
o GE s 1l cfich EREmP R i a OHIRTHARER LSS Ka (Brove &
Majefas] gp%w emqltemt. ¢980; axy:ugumwgem ‘_FVﬁtgzgirrrog’en 5 co_nverlted into an

- car nox utam Cc acl, esidues | n,tne e na ..
activiied Tom G1V HHGY Pretonlylie lsmEase i SN b2 Hopigrulging n two
chain lirked by %ys;%ger 88642 Bria g FVARL 1A U nmpRx SR BachB £R62 (D), the

oxyglutam c aci ds sidues in

FVIId ebhiplex| ¥bld tarbnfer bdVFIX and FX into theiPattivated forms, followed by
post -transl at.ignal . podificatio i.ncl ude. s '

reactigne e TR QRO RP AP 90 PRl RS & taggoor

Procfzv&t?ﬁcms&fbl‘%}197%74&@6@9@643.22, respectively, and at

wo naturally occurring O glycosylation sites at
posFVilmslefgdespat-aanslationasboodifisationsgciuding tpania Feepgndent
e afon e by B ere o e B CARRLe T BB D i of
e T N$4 NigN €0 X018, RNYY a5PF Shokéh # SEQ ID
m"le?@eﬁg‘ég’z@‘%ﬂe% h“‘%?%}i@&at? R R A 8 h
NO:B 4k blib & Rjtamithueidy eesidues iy thei Glatdoomimsimtboptant for HVIL activity.
structure of FVI] _are sinjlar to those of othe

Othey pgtriFanslatignal craifications DS tle GRET a0 P AL PRt ATt RRrally

occurring N-glycosylation sites at positions 145 and 322, respectively, and at two naturally

occurring O-glycosylation sites at positions 52 and 60, respectively.

The gene coding for human FVII (hFVII) has been mapped to chromosome 13 at
q34-qter 9 (de Grouchy et al., Hum Genet 1984; 66:230-233). It contains nine exons and
spans 12.8 Kb (O’Hara et al., Proc Natl Acad Sci USA 1987, 84:5158-5 162). The gene

organisation and protein structure of FVII are similar to those of other vitamin K-dependent
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2 procoagul ant proteins, with exons |la and | b encodi ng

for signal sequence; exon 2 the propeptide and da
waleorvaiosg3eexon 3 a short hydrophobi c region; exPOEDK2@AM00193

5 the epidermal growh facter-like domains; and exon

6 through 8 the serine protease catalytic domain

(Yoshi t ake et al Bi ochem stry 1985; 24: 3736- 3750%
proceaguéamns projeias.vath exonekpand Hesrcaringfprdicenl sedrsnes; skon 2 the

propBpdt A gBima 0 Ehiss A SR labic roblo ot 4 485 SBbidermal

growh rfadaltdr-lﬂ@l dolmaidsd 88 exoh/thPdiFh BB} serirfe gréidhdeacatahytic domain
npl ex_ wi_t h. sol ubl i.SS f or using X-ra

(Yosglﬂ?fléft d12l-ofosprristry A@%ﬁtﬁg%‘ %aﬁ%@? et al. x Nat ﬁr e,

199&6}3%%0@9}?3]2 oft %Qp&ﬁﬁé}ﬁal Ql‘ireéjmmen]swﬂag%ucnﬁés%f hF\ﬂI?@@’*lke et al.,

285: and of snal fragnments of
Prod Wit dogd SetUsd 199959@6%@@@@@9@-@0@1 el@la%SHmd Bipd 1999;

1270 B2 E o A S P RRRLISH: O biing &Rl eliographic

metHo@P PBABEr £01 C KRNSO 986; FR0E41 aHal Bhanshea, JL%? Bzol 1999; 285:
272:19875- 19879, Kenbal |- Cook et a JBi ol

Che
2089908 of sam@eeﬁa@n@sszqf hFSAHE doveayi eital aBiochgmisty, 1@98@7 10605 and

271: uf et al. Bi ochem stry,
Kaofgégﬁ‘écg‘ ?%%bo?g%?% eports exi st on expressi on of

FVI RelativEkifew l’prdtﬁh&lhgﬁi&&’ﬁ& |vh1&ziht§6f FOI(AR b&s/ r&ﬁ(ﬁ% (Di¥Rinson &
91/11514 and WO _) and co-expression of FVI|
Ruf, gjjokeken, 1@&&@62&98&%@3 19> Berballrqok et al.| LBiojghem, 1998;

273:8 51 RSP0 Bhal VRGBSR DRSPS BEL SR IRRE ctal.
BiochemizteyEI90; 38: 108X 0Fe6)en( 1) | s indicated for the
treatment of bleeding e rmhl a
B pBepYit @ﬂstmé\ﬁasg@%%ﬁgn %pF? %éﬂ% At 9&% popmal lfu!bpelf\ Wo
92/1§8§@Wg\9a/ﬂr5ti4 aﬁ&W'Sg/lbﬁﬁtaﬁﬁﬁ% -abrli6s oF PYTERIRREES
e on the mark inactive formof FVII in
endophotedsean gularyaicldsils QW@ @/28G55).euci ne 153 are nodified

has _been reported.in 91/115

nr o COBRAE T Bep RO Al PRI g R Tiog g Rl gre Sold under the
trad SRFENERS eV GRS INKRBERMEPs ifidkdtad mf the ﬁ'@iu'neﬁit dTbelindapiodes in

i nhibitor; inactivation by 25 carbanylation of FVIla

hemgphilind er- Bmamtsaaiodo@m@ is figprily forl efestivieaad isgliable
Bi 99; 261: 124-129. Th
neatreh T e e Pitoer € BRI ERatet i ng with hEV 1

or An\hadiveF6rmP bV TIGn b@uéﬁﬁxx@&lﬁxe‘ Ir82i did torr Mleﬁﬂcﬁktlﬁ B@re modified
activi The inactivated formof FVila is %est ed
Qﬁéé ¢

has begnpepagteddn MoP 9 ld Al relesormiparacisiase logated pl th@ agtpvghipn site. WO
96/ 1g§@§ {igs%qg#)sj 1%9&1:1?@&(%?5]?1%{1%? H? Q s@ine }grr% % ﬁ-nr]%ﬂ n‘t) ﬁgﬁﬁ}aﬁon by

ctron

carb s Rk6a o@PVY@ ) ﬁ{e%aﬂ-ﬁfhosd&ggﬁ)hp IIﬁBﬂias ieéd desaﬂﬁé&omyrsen et al.,
er proteins, ﬁ%ﬂbe PE ted (i.e. attached to

Eur d #eoqklemnbi’%? 0 ;/?élr dhe 1@c§m@¢d mnezé grreble of pompsing with hFVII

or h@%ﬁ& g?}ibl%%lgg 29T¥E &ﬁé B@%Bﬂé @83&@ hgﬂy "ﬁw 1Héc§1v5t%§ RSi%E of FVIIa is

suggested to be used for treatment of patients suffering from hypercoagulable states, such as

patients with sepsis, at risk of myocardial infarction or of thrombotic stroke.
WO 98/32466 suggests that FVII, among many other proteins, may be PEGylated
(i.e. attached to one or more polyethylene glycol molecules) but does not contain any further

information in this respect.
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3 WO 01/58935 di scl oses a new strategy for devel opi ng
FVII or FVIla nolecules having inter alia an

wo pamssed hal f-1ife by nmeans of directed gl ycPGH/DERI0S/000193
or PEGyl ation. WD 03/093465, di scloses FVII or FVila
variants having certain noditications in the da
domai n and having one or nore N-glycosylation sites
i nt Werio'88P35udisdleles & mnew Girategp frmidevelofing FMIF o dfla nglecules

havidgder aPg PRinrets S pERE S RS BBlresiTatiob orgyiation.

r efwWeom g0 6BtERICcIRR6s BUH or Fmiaa&dﬂéﬁisﬁlavingQeﬂﬂﬁ%cﬁﬁéﬁtlons in the
frequent administration are necessary to reach

Gla @mra hayingiensi gragore %g@e@ylatwn@nemmpaweémswe the Gla domain,

G 1 Pl P R AERE S R BORRREN AP AR B o

Approwdl rfavlﬁnmva@@‘l HIBA rﬁbne@mmnm 969508, SRélat@&dljaH:@h@@ses and
the patient's way of 10 livin I n, normal, henostasi s,

frequepfeadgppisalinn &R Pe%egsmrﬁ jeach sndisaptainde dpsized therapeutic or

r
Do R AP P oSS B it gt ST Pl and the
need Wi fodyudntdsodweasucidmisisoatestimpysaarestfictione dn tHéyeatient’s way of
ivi anti coagul ant systens contain several protease
WIg-nhi bitors, e. g., the Tissue Factor Pathway I nhibitor
( TRRbrma! Heh{(ﬂ%ﬁﬁ' ﬂBe bfdcoé%ﬂfanjcé vitbrh)is 1ﬂ \RRACE With anticoagulant
cofactor-11 , he protein C pathway. TFPI
systeing lmfd@ﬂsnghebtemurmtm okthe hewostatiernetibn andi the fibrinaftic system,

hre at es ation by, inhihiti
whick SRtV i0ts ORERRY B8 SRR hE e Btien e plkin several
prote&TEhibitorsbé. pd she TisdRFabivt P%WE%MHE&&KTFPBS&tfth&HbmHH (AT-
the formation of a TE-FVlla-T Xa conpl ex n

1I), hepgwin pefpetoarHd& G, mmpithe Bfoiﬁupﬁmatw}’by ex per i ment s

e FSRAL S BB o o8 s
coagt(lEiichﬁlli)dﬁﬁﬂﬂtl@ FVIIa—TIBhCaQIKé:Q@wnﬂeIE ln‘iHn!anQ fﬂﬁé TFPLPX2 complex
388- 394 Furthernore, in biochem cal reconstitution

bmdsetseﬁéerfw copppex, wesltingdnthe foresiianef a Fe-FVilla TERIB¥a complex

ph r
B e
effecBifal neuGhkzing 4&9-TFP? d@tibodd 367 héiddilila Hlbedimg mibielqErinkdtsen et al.

Blood Selil baparis ks Braeb 394 FREPERSE BIbiachPRisbsepRiion
expeﬁtﬁeﬂ%@ nml%stsﬁo%\t@ bétef the ﬂgﬁl&ﬁ ypﬂa% é{cﬂ xlceﬂ eetgglkeﬁéa §fthrombin

that th may be obt al ned
generation émmg thapromgationephase @dn’af\ifelenartQ/Mlam TEBial. Ghot.HOBT, 272:
436791;42 lemin current rhFVIla treatnment is the relative

i ability of the nolecule with respect to

pr M&&Ju&ldﬁwé%ﬁ@mveﬁmnﬁ& & Srokide! FO/ 18 8PF QB@LaRMts Fhith exhibit

maj or obstacl e for obtaining a preparation In
an ingyedsgd iclofiingsacsiy FfE 98 domparad todpAila prdsd Vipleo Hhg tontdthplated that this

d i stabl e sol ubl repar.at j
may ARRHE0S, Uy BERINNALR: ARl AR i

CaSnotigdr pesBIérelGN et rM%@éatﬂl@hﬂ 19 the 16fHti&B instability of the

potentially can becone |life saving. Attenpts to

molewlwéthtre%meettté orereplyti é@ra&apn&rowlﬁ1Ct®wda@m is@ major obstacle
for oﬂ{&ﬁhﬁ%@\ﬂﬁ@ﬁ?ﬁaﬁn B RioR" QB&%S&E bea E)opﬁﬁlzgc? Yfoduct. The advantage of

obtaining a stable soluble preparation lies in easier handling for the patient, and, in the case

of emergencies, quicker action, which potentially can become life saving. Attempts to
prevent proteolytic degradation by site directed mutagenesis at major proteolytic sites have
been disclosed in WO 88/10295.
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been di scl osed in WD 88/10295. WO 2004/ 083361

PCT/ DK2004/ 000193 4 Thus, a further object of the
wW@e@gm8d36i nvention is to provide FVII/FVIIla vaPCEHDKS004/000193

which, in addition to the abgve-nentioned i nproved ‘

properties, are nore stable towards proteolytic

degradation, i.e. possess reduced sensitivit

pr of b, ytf!l@hftﬂ @b}eatj@ﬁth@nreswt ifyicaton & toprayide ]F%'H@"@(Ha variants
c%xlé}r,pe ngg n heaaﬂco e%%tl\égég %gg&eﬁl erﬁg&e af’éﬂﬂ‘?l% sta% e tgwards

m nistrati ons assoc

protényyﬁcﬁdexgrdah{hb@ il pohyess reductd §e"nemuﬁgztto ﬂomoeﬁtd dvgsadaamd

the potential for obtaining rrg t her apeutjc
FVI Aanm@vép gtk qlﬁﬂg‘if&ﬁ%lﬁﬁl@fh It Bfﬁw@é SERRSE %mm‘aer of

neceg{%f g&mﬁnﬁ @1%{1811% @1‘@@%@% oB866h §%uriHPE ng dﬁ}]{u with Frequent

ke hol ecul es. —one way to i Nncreas
injeations;, Lahathmtdsmiaj fdriobtaimifig moper ofiterhal therapieotie i3 Uladetdimtvith

renal clear e of th tei.n | red c d. This
concaEH Rt/ SEB Pete clsehies 1 PO gy o FVTa-
like Hfaue%hbés V@h&‘?@aﬂr ) ﬁeﬁaéé e elfrc&ﬁwn%ﬁtm oT 8 GeR i§ & @lsure that

clearance to the protein. Furthernore, attachment of
renabcledremiea] Ithmpmmuy 1streduded. ]&n@my e @chls‘cddshy tomjugatingthe protein to

o iSRG ey B PRI o PRt Bev § s Ao proten

FurtRérBios lathdlenhe 6f @ eidnhionl midietie thy bRimer JaBktitatibty bdigino acids
g¥00| (PEG is one such chem cal  noiety that has
eXpas

tp mgt@@lysw majeelfpctipely Mlacke pseteplylic spomre Foprptschleading to

protgolvgcu etggadagi E;P{f% (r)(\%eif gf’@%tily%@% gl;;tc (?’E@ﬁ i Ql?e Vﬁ{c@%ﬁ&%lﬁal

moié¥l that haybded ubéEintho pepamidn Oflishérapémf@teténpploﬁﬁmi i es,
possess an jincreased _functional in vivo half-life
andbys, adusthes obiestiye ebthg presentAnyentian 1SR Provide BYUFV1la variants

whihp e oo Yt R N PP PRORRTA R v

funcpioes emvivo hukéife and/pr avindessed spruoybadf-fifconbi nant FVI |

or FEVl|a va [isSi | east e i no_ aci.d
modith$ EBPHOB?A ?%ZFY@%V @gql%%é@ar% ﬁ#‘?ﬁ%@%ﬁ&hﬁcﬂm
consi sting of 196, 237 and 341. These am no acid

nodi fications result in an altered binding of FVila
BRIEFDISIELOSEREGIE’EH&HMNEIONe resul ti ng rml ecul es

hav one or g n&r oyed 25 g& 0{% a&?l est t

PB’feé?fft;}n PR BHIVACSS HERAQY g “5‘& Y*b“an §

compﬂsm% L8 bhe ImatHRsH ﬁ%ﬂifﬁ;atl&hi% a':ﬁﬂsitlo(ﬁrse@fﬁeli Q‘ro‘ﬁ@ﬂie%%up
nas been further nodified so the resulting

consjgingafifl 96,233 7and SAh aReasel ammse@nbmpéiﬁ@awmm@n@m&ﬁm@ binding

of Yt S 45D AT ERER bt PR Aol K niR s afugimproved

propefitsas biaparbd to/ Sorda el v il bl €FHFV T1a) buch\e NUIB SEven®.
(AUCI V) . dical treatnent with such a variant is 30

conilemiresing ebogiments, dhel VH onfValaatyiant hag been father medified so
o GUEET Y BB bAoA o AR SAC oi H, nrase

funchiphalan advb )half liferigecasdd phisinarhalfdifeerdior #j @ctdassisArea Under the

Curve when administered intravenously (AUC;,). Medical treatment with such a variant is

contemplated to offer one or more advantages over the currently available thFVIIa
compound, such as lower dosage, faster action in uncontrolled bleedings and, optionally,
longer duration between injections.

Accordingly, in a first aspect the invention relates to a variant of FVII or FVIIa,

wherein said variant comprises at least one amino acid modification in a position selected
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Accordingly, in a first aspect the invention rel ates
to a variant of FVII or FVIla, wherein said variant
w@ormpsBses at | east one amino acid nodificati oPCT/DK2004/000193
position sel ected WO 2004/ 083361 PCT/ DK2004/ 000193 5
fromthe group consisting of 196, 237 and 341 as
npared to hFVI1 or hFVIla (SEQ ID NO 2 Anot her
ffomaféls EEupsnsiptEng ¢fidh: 2Hhanded4d tas sompared ne/bF ¥Btard& Vila (SEQ ID
NO:8gquence encodi ng the variant of the invention. 5 In
a further aspect the invention relates to an
ex pAastheompea of tic inodiongtiags thenudlest ki tacs 8sidaHEahe variant
of the invention. In a still further aspect the
of the AERtioBn rel ates to a host cell conprising the

nuckePhirfier a g&‘t’ﬁ@ﬁl@eﬁ onl 13fids Y gﬁ'gkp% <o Yo co

expression vector of e I nvention. n an even 1?181{1?1%%}116

nudqﬁ]@b@ﬁqueheea)ﬁﬁlememmon el ates to a pharnaceuti cal
vari nt of the

0
VR 1O gk i R 0 A BEY SEASPEPsing fisymucleotide
sequétice (ﬁ‘ﬂ@d iRl &itHon oPlihd éxp?é%@ﬂbﬁ%ct@ls@ietﬁ& iRenfilif 1 nvention

relates to a variant of the invention, or a
phalmaceen fisthier expeplohe inventiond refdies to avgatthaeptiéa rompesition

com i (RS HARITRR U eIt P T bihestur b e RERe eyriecor

excipientas wel | as fromthe appended clains. BRI EF
DESCRI PTI ON OF THE DRAW NGS Fig. 1 shows the clotting
t i et gnothesaseaet phihe dfventipn {e@mmmﬁ the Wtvention, or a

) arison,
pharfBRSRAEA coftopfion HRBeFnolBl 07 iRy 2 m Vila »
[ G2BitthkARspieblYlof the prEdehinkEfdidal ﬁ@ﬁ@é@eﬂzﬁaﬁﬂﬁhe below description
FIVE%ITI(]\I 25 %}‘lmtlons In the context of the
as well askiem thenperdsd dHmEnd i nvention the fol | owi ng
definitions apply: The term "conjugate" (or
i nt erchangeably "conj ugat ed pol ypeptide variant") is

BRIEEﬂHE&@RHHONd)ETEHEDMM@&neOUS (in the sense of
nol ecul e forped_ 30

TBiReh it € Aol the Bhaonteniation BELGLRIAREHE) Tegvhen
assaﬂﬁ% ﬂfe ‘Wﬁ(ﬁe B‘Pd'bdp&isﬁﬁe ok 6m gﬁis%h' the restft I?oﬂ%FWaX?ﬁ{cluded

nol ecul es, |ipophilitT conpou sugar noleties
or glanl c rhEVIIaatl zing agents. Preferably, the

;ngé\ggéﬁfg §$ HB 863? oBSliS\?/,am concentrations and WO

DETAILED DISCLOSURE OF THE INVENTION

Definitions

In the context of the present application and invention the following definitions
apply:

The term “conjugate” (or interchangeably “conjugated polypeptide variant”) is
intended to indicate a heterogeneous (in the sense of composite or chimeric) molecule formed
by the covalent attachment of one or more polypeptide(s) to one or more non-polypeptide
moieties such as polymer molecules, lipophilic compounds, sugar moieties or organic

derivatizing agents. Preferably, the conjugate is soluble at relevant concentrations and
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6 conditions, i.e. soluble in physiological fluids

such as bl ood. Exanpl es of conjugated polypeptide
wo a004@sd3s1 of t he i nvention include gl ycosyl at eBCHDE2@H/000193

PEGy| at ed pol ypeptides. Thegterm "coval ent

attachnment” or "covalently attached" nmeans that the

ol ypepti de variant, and, { he non-pol ypepti de nojety are
concifigiivet.c.gpiublainphyuoloeicat ‘59“1? BHGHet Do REHRlSE A foregated

lypetSafifits bP e iffdnti¥n GR o ¥PE@}§Fatﬁﬂ%l tides.

po y?ﬁ’?ougvh glﬁsibg?leerlvenilnré rrgllﬁigt éﬁyﬂaﬁg:agtg/ioes, uc asplgép 1668

bri dhefermd@oerient attachnmdodi(yer ‘foovaentlyoattacheddtmenns thah ére polypeptide

.used.herein, the.term"non-pol ypeptide i ety ans a
varidfl e e oprial ReB OB oo D06 LS el 6 one dhothe, o
clse b IBEREIRINICoGAIOMB, Rinctie oROhNIRR A8l BH Int@¥eniRl nidi&y or

i nvention. Preféerred exanples of such nol ecul es

moi¢tivs) ek apabyidgs, spaske oulivkagesnejaty armhwstiass, | i pophilic

1o Qun or .or.gani.c_derivat.i.zi ng_agents, in .

par TRt Bergfl R Rl M SRR E b R aobfioaylp thatis
capadle &f ddajug fod@ avtashinadit gedupt dfehd Polepdptids vhtiantiol thetifvention.

under stood that the non- E)ol ypeptide nmoiety is |inked

Prefeiged granpdesygi speli melepules instudetpelspenrypd prulese SugaF meigties, lipophilic
T L

contdxt ¢ftaypolypptidevaianeef thy iveuadeitwill be ahdastobd tHabéhe non-
attachnment group, or_i

. t may be indirectly cqvalently 15
polypeptiemeigtytip dnkid tadhnpely Pgtie patt of g1 hePiitk vk fhigeh an
oo Yoot oF B ot eptide fatisd® A Al AR abo e MiPhon lypeptide moicty
mayabentiteetty teval amtlygoinkd tocthe attachiment gloager dimayie indirealyscovalently

.. nomer s, .wherein none_ of the npnoners is an.amn .

joinggL{odhe aichEnt @uR HroNgHATH ISR G 15Br OO i fuch o5 a bridge,

spac%hk?)'r'Mag%rméi@@tcﬁ‘%oi&%ﬂdam pl asma protein. The term
“pol ymer™ may be 20 used interchangeably with the term

" polThe&polymiermol estile” Hembacniei fornagdshy ¢avakentiinkage of bwepr more

car bohydr at e rmlf%%ul es attached b iglvi.tro ¢ where th
mongitieE Kfieteih Bone qf e meneBis i el EhLpite scopt where the
polyd@ir iPhuiRsh dlPuint drnbGeN B unant P4 fi6tefiR The et Spolymer” may be
| i nki ng a carbohydrate nol ecule to an attachnent

usedyintrghapgeabliewish thetermn i ‘pelymer mateculedpthedamn isalspsingrpded to cover

-1 ki fyad 0 Vi syl atj I: .
I R N R
perfomhed iy vifGnoriatindevblviag icothle@lydirking a carbohydrate molecule to an

car bohydr at e- cont ai ni ng nol ecul e . conpri sing_one or )
attaghghent gionpoa therpolynsetide karipnboptieng bisingss crges-gking agent. In vitro

glycg%;flgtg%gxg idgsgu&@? in R RERH ﬁ?o&?‘r ant (to produce a

variant conjugate 1n the formof a
gl ydhsyérat ‘Gdgarpndiviy? id intkthdeditd mdichtelaycavimhydfatd-contaiumg molecule

l.ycosylation. The term.,"in, vivo glycosylation' js

CQHI%HF%‘S@_@E of aorfelaﬂn%ﬁyc%avfiaa%ﬁﬂ@ﬁ% cpeble ofjisine %F@PE?C{/Q the
poly el ffidad (b bi¥tce L pGypatil Sl BIREYE FOMETORIOFL plycosvated
polypeptideeyapiaht) bg ptaydd in vixe ighrosylatiap. Thy tenmy /o vivbiglycokdation” is
., 0 r)-1linked, co ation. The exact oligosacgcharide
intefdo o neh BEE Aot of St e ML pEE TR pifore. dorite

@Ml QP Phro B sTAE GR B loB B0 FlatiilEs 1 R3Bd foe: ion of the polypeptid
POSENE gl ycggél at iso% Si tgg}'}'&hﬁag ﬁgeeqsequencéprﬁfs)%?ns?ﬂ ?3,po ypepiice
varigites.gi y way ef Mdinkedrpn@-linked glycosylation. The exact oligosaccharide

structure depends, to a large extent, on the glycosylating organism in question.

An “N-glycosylation site” has the sequence N-X-S/T/C, wherein X is any amino

acid residue except proline, N is asparagine and S/T/C is either serine, threonine or cysteine,



acid residue except proline, Nis asparagine and S/T/C
is either serine, threonine or cysteine, WO
wQoe4/0888861 PCT/ DK2004/ 000193 7 preferably sPCT/DE2@4/000193
t hreoni ne, and nost preferabjy threonine. Preferably,
the amno acid residue in position +3 relative to the

aspar agi ne residue s not roline residue i i
Prefergfbgﬁeyrem Faeqmane. &4 3105} el P LI ERIRg %B%gr&b@é\ﬂreﬁéma? acid
ros R TRV 0 2 e B O R el Bsigh

pol AmEptdldemsylatiomsite” is thegdtgrou effa sefina or fméanineackidue.

resi,due thereof or a garbohydrate noiet .capabl e

T DG S BmeR OO Rt e eyhirch Hine S Bt the
polyPEpki8E Yireant 8n phRRERAL bf 4n aliRloteldl 1Bside AR oFPLabYh a8 hoiety,

organi c derivatizing agent. Useful attachment groups
capablg @f attavhing avecmeprlyepiida nwasty peght asdepotphetpelscrleea lipophilic

arent fromthe tapl. el ow, Attac 1.ha aci

mol B8 e 5 RN 4T SRS 4P i e LB R nb B and
their PtoHIGPR IO ol IBpRidY nidEl dte Aphtenaties (REGbINEow.

N-termnal, Polymer, e.g. PEG nPEG SPA Nekt ar

Therapeutics Lys with amde or imine Tresylated nPEG

B

poraL b gT e AT ) Therapent T
Attah] ue‘é? &rfrllf’gf’lds) gk%wg}figﬁ‘gﬁgz hb‘2‘11992 R
EOUR: t er r[i nal , Pol )l?gy,p RUF pye 1PE

neutics A i anoln

- Theraf s Asp. Gy with estldlCUYRCALIAE qi oy :
“NHar boljNteaminal.n |\Polymere e 8ph Bg | WREGSPA sH oy Nektar Therapeutics
Pol ymedyse. g. PE®ithrmgdgionyhing|| -Tregiated mPEEr aRelgadest al,
with disulfide, |ghame Del gado et al, nal ei mi|deitdnl reviews in
vinyl |[PEG maleinide Critical reviews in sulf dherageaticpDrug
Therapeutic Drug Carrier Systens Carbohydral @drfier Systems
vitro|coupling 9(3,4):249-304 |nmoiety (1992) | 9@ 13849304

Thr, S$ugar noietly In vivo O linked (1992)
-COOH C-terminal, | Polymer, e.g. PEG, | mPEG-Hz Nektar Therapeutics
Asp, Glu with ester or amide
group
Carbohydrate In vitro coupling
, moiety
-SH Cys Polymer, e.g. PEG, | PEG-vinylsul- Nektar Therapeutics
with disulfide, phone Delgado et al,
maleimide or vinyl | PEG-maleimide Critical reviews in
sulfone group - Therapeutic Drug
Carrier Systems
Carbohydrate In vitro coupling | 9(3,4):249-304
moiety (1992)
-OH Ser, Thr, Sugar moiety In vivo O-linked
Lys, OH- glycosylation
PEG with ester,
ether, carbamate,
carbonate
~-CONH, Asn as part | Sugar moiety In vivo N-
of an N- glycosylation
glycosyla- Polymer, e.g. PEG
tion site
Aromatic | Phe, Tyr, Carbohydrate In vitro coupling

residue Trp moiety
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Lys, O+ glycosylation PEG wth ester, ether,

carbamate, carbonate -CONH2 Asn as part Sugar noiety
wo povios336N of an N- gl ycosyl ation gl ycosyl a- ROT/DRe604/000193

e.g. PEG Lion site Aromatic ghe, Tyr, Carbohydrate In

vitro coupling residue Trp noiety W 2004/ 083361

PCT/ DK2004/ 000193 8 -CONH? A n Carbohydrate in vitro

-CONBupl i|G@nYan and Cathahydratei et v | Bi ogreeedupling , | ¥a84nd Wold,
Jul 31; 23(16): |3&G&y 65 Al dehyde Oxi di zed PolBymlemlsﬂ% 1984,
e.g. PEG PEGyl ation Andresz et| al., 1978, Kduldie23(16): 3759-
ol i go- PEG hydrazi de Macronol. {Chem sacchalicde

Aldegg 1&@6&’4/ %ﬁ’ﬁn 0 DG 23 HEGy15RNT dI N0 ANdgesz et al., 1978,

Keto 1ate in El B}ﬁ %I ng Lunasfal ad and NQY&Somol. Chem.
noi ety eagent s or Rrotein Mdifigabisgn,

al
’F&%@aﬁiﬁ Florida, USA|lnidazole H'S|y90/16555

Car borydrate in|vitro coupl i ng |As for guani di RE
moi ety For in vilvo N-glycosylatlion —the term O 00/ 14

GuartidinoadHignt  gr ou &arb@lyelsaé@ in drn vifte ePLRE cﬂé’lndbv}éQ and Noyes,
to indicate the |ambisy aci d resildues consti t ut|iGltymdcal Reagents
N-gl ygosyl ation|site (with thd sequence N-X-|$TPfein
whereiln X is any am no acid residue except prdfodifcaridn, CRC
is 5 gsparagine jand S/IT/C is eijther serine, tresdhagFlorida,
or cysteine, preferably serine [or threonine, | 13w nost

- ferghly thre hough : .
E?ljgdg%&{ehe 4 ycosy%?ﬁdh d’f)ité ughn' £,N8-Sehdiiag! Ned fr ciMtfidine

For in vivo N-glycosylation, the term “attachment group” is used in an
unconventional way to indicate the amino acid residues constituting a N-glycosylation site
(with the sequence N-X-S/T/C, wherein X is any amino acid residue except proline, N is
asparagine and S/T/C is either serine, threonine or cysteine, preferably serine or threonine,
and most preferably threonine). Although the asparagine residue of the N-glycosylation site
is the one to which the sugar moiety is attached during glycosylation, such attachment cannot
be achieved unless the other amino acid residues of the N-glycosylation site are present.
Accordingly, when the non-polypeptide moiety is a sugar moiety and the conjugation is to be
achieved by in Vivo N-glycosylation, the term “amino acid residue comprising an attachment
group for the non-polypeptide moiety” as used in connection with alterations of the amino
acid sequence of the polypeptide variant is to be understood as meaning that one or more
amino acid residues constituting an in vivo N-glycosylation site are to be altered in such a
manner that either a functional in vivo N-glycosylation site is introduced into the amino acid
sequence or removed from said sequence.

In the present application, amino acid names and atom names (e.g. CA, CB, CD,
CG, SG, NZ, N, O, C, etc) are used as defined by the Protein DataBank (PDB)
(www.pdb.org) based on the TUPAC nomenclature (IUPAC Nomenclature and Symbolism
for Amino Acids and Peptides (residue names, atom names, etc.), Eur. J. Biochem., 138, 9-37
(1984) together with their corrections in Eur. J. Biochem., 152, 1 (1985)).

The term “amino acid residﬁe” is intended to include any natural or synthetic amino

acid residue, and is primarily intended to indicate an amino acid residue contained in the
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is the one to which the sugar noiety is attached

during glycosylation, such attachnent cannot be
w@edimsadl unl ess the other am no aci d resi duesPOf/DKh@4/000193

N-glycosyl ation site are present. Accordingly, when

the non-pol ypeptide noiety is a sugar noiety and the

conju atlon is to be io achieved by in vivo
group eI\ Hhe Hhna PEAURRREFAING agtds -6 eglpeigd from the group

consﬁﬁHE bk ?cl ?ngg)trf‘@l a8 @f‘é 9 gl) ffpartiBGeid (Asp or D? glutamic acid

non- Used”i R-eonRnect on
(Gluak E&,rp:hhnyiahnmb (P]hreorcﬁ')] gﬂgcma Gy @@y hrstlémef(Hts‘mr H), isoleucine (Ile

or DERNE R S Bl PR QUS L o TR E A o0,
pmhh@ (Pth 6@ ngﬁuﬁwtm bP), $itdifind Y&r% & 10p se{ﬂee(sedof 9, BW&hine

manner’ that either a functional in vi
(Thr Nr Q?D,W@bsg/ (Yaatioo N)shrmoph@nu(“ﬁm odiitead Mmsmt: I(]Eyrann“"\ﬁcreadwsp

ence or re om sai d s uence. .ln th .
© > D HRRGEI R R Rleali AR 2Rl S ROENs i BniRfr s follows:
G124 BdtbatecAhat @581’[1639,1 24 ﬁ@cc@ﬁed Ha 51‘31‘01& re$iduinGhe ahfhokzelsequence
as defi ned b§ t he Protein DataBank

showmimGERIE 81Qyy. Ghkddindicaten ghat @wmﬂeﬁﬁs@{uapﬁpesmwm@as been
A 66 /92
s SRSl AR il i, e
N1453/0aheinB an athd, act sEqueide (ul%}b}l atsp@egmhe lin positior 1S 1& substituted

corrections_in Eur chem , 1(1985))..,T
with eithen serpg prgheronmne; @ta&%su S%“‘Pﬁ%ﬁ&é%dlt:%ed withada a"h%

K143 Ag/ “?'ine%)ﬂg]ﬁrh%gin% ali ﬂuerfég i e Res 2 shﬁltlgn é’f the lysine

prlrrarl y intended to In |Cate an am no aci d resi
residu®int lmsltﬁﬂl 113 Wﬂﬂeaﬁ/ﬁpﬁﬁ@ﬁie@&ﬁéﬁ&larﬂ(ﬂs‘uﬁbtﬂﬁﬁm 6bmha ﬁéi)ar&me residue

rou stln of the .20 natural urr a
in pogigiopd 45 wi o BT TR Brob G wlhgabamino acid

residié %ﬁbﬁ‘gs iﬁl@érﬁoﬁ’ bf 4N alaGife I‘éﬁi(ﬁ@ aftEy8 1% 1s@1dlc§c§&’9§ G194@9J thsertion
(Asp or glutamc acid (du or E), phenylal ani ne

of Wpl%ldéltmmalFe)lémgdz yesidues 4f@r ﬁil@ﬂ lﬁ)lxdldatadtbyd'ﬁwaAdi\,seterh&n used

hereip 3 Wi (gocr il RPN R eR Dofiot Ky et Ber tog mino

acid Msidud(sp {sthem ‘ﬁlséﬁ’écpb&wee?l) amiglb UbITes18ud & aRd o+1Q, deletion of an.
ar gi ni ne or % serine (Ser or S), threonine

aminp pgid rg:mdq‘g is m(apatppb Y ¥mbstesix. Ypr e)gemmj@, ign Of the giycmg re51due in

posng)gl?lzlt%é fn.)r{dlu%ll? d(b G1 U+ ﬁ')nlesgg%%x%% &1 c%xede rgnnolblpg%{% ggino acid

anm no ~aci s s’

‘ res1df1@i ﬂl@&&herelﬁlﬁﬂaad@fﬂlaﬁﬁ% s thehatinpasit tsbcgﬂ:née?élf HFVIYBEVRIagEEQ ID

a glycine residue in the amno acid sequence shown
NO: Z)n SEQ I D NO 2. Gl24R indicates that the glycine
respll Rk RS £bAP aelﬁﬁ%dl}ﬁﬁoxpm Efon %btﬁ%??ctl{lé fﬁh@aﬁoﬁ@ ISQntended to
an arginirne resi ternative substttutions are
allow fod Iaddmeﬂal\mfféremes b®ing peesgnt aphit 4iwsi therspedifedimni armi dlfference

aci d sequence in whic gi.ne in position 145
For ingipnge; ¥ addiionfp S@Peﬁe‘? ol tORS IndIoPEaRY KD, 27 Aed Bﬂb the

FVIIY ST lg%ﬁd@{lﬁﬂnﬂfﬂﬁ %Bﬁxgngﬁ 6&1 ubstituti&nsd \%ﬁ?:rg]r)]les of such

K14 3N+ SI'T means an” am ho aci sequence
addltmmbmlodﬂ"ma'aorism@ﬁfdzramqeo magfindlide tryrsiatien of ﬁas Naadfon C-terminus
osition 143 w,th.an asparagjhe residpe
by o B bR g AR s B g KLU Aberars) gradiitiopiet one or
morelkBraediflued ab BlciNLn@/or E-fcRh BRI é? atl@iod ld)?a mAdIBiBhink P&kide at the
an additional amino acid residue, such as insertion
N-temfinamorddditioneofiaeyFiging residusme ovatites Cridindatsds gl as
conserveélve amlirrllg gél& Isu stitutions”, i.e. substitutions performed within groups of amino
acids with similar characteristics, e.g. small amino acids, acidic amino acids, polar amino

acids, basic amino acids, hydrophobic amino acids and aromatic amino acids.
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of two additional alanine residues after Gl24 is

i ndi cated by Gl24GAA, etc. Wien used herein, the term
wO povgesized in position X' or "inserted at posiPCDDKX004/000193

means that the amno acid rigsidue(s) is (are)

inserted between am no acid residue X and X+1. A

del etion of an, 20 am no acid residue is_ indicated by

an Bxareplpscof sugh censshtize substi@tipanarsshew inythg beloay table.

reS| due in position 124 is indicated by Gl24*. Unless

1?2'51{%1@& de her el (Bde rel &iTPEPH the ampgonine (1)
A0 A AURRE P! NEWANMA@ (SEQ 1D N 2)—The ferm

ers from as used in connection w.th qnprlflr
Srmt@mamma @T)l nt enGldamine (Q% al | ow for addi t i onal

T I e A A
§hels§IEﬁ‘éihé$: d rmodi {bgeidd @ys 1N pqweﬂﬁ&ﬁﬁeam 23RN

41, the or FVIla polypeptide variant nay
co rﬂhenslelamrt@df ) su b yiosine (Bhs. Ex abpyptephed (Wiic h

& UI l.I UIIO.I IIUUI I I bd.l.l O1TS— Ot UI I I efrences ||uy I Ilbl UUU
truncation of the NN and/or Ctermnus by one or nore
am 861 aficH exRep1 M ESaddRiofal AVditivdtbnd fhdhdeafbdifications giving rise to
residues), or addition of one or 30 nobre extra

an mcee:emi@gcmnal fevite hadﬁhfeoan craased seuwm halfdife apen increasedfAUC.
Specgﬁc e)%attrgﬁ éﬁ%llu gﬂﬁ:g? 6ns gltvelil %ug{hré{‘ Péﬁ?mo %oggo%& t@gP?qgfpeptlde

varizh$ of ih@ @xmnmmaye;oﬁmm&tﬁndl Bobisichiiotsi GVIRY risé tctan enhanced
substitutions performed within groups of am ng _acid
phosphelipid membipnechinding eEimity ppesifi %e@m@mﬂsumélﬁééﬁlw are also
Gl g| o acids, polar amno acids, basic am no :
g1vefi‘ %gg'nophobl c am no acids and aromati c am no
aci The te‘ﬁ@ ‘XAt0 SB‘Qﬁ)lyﬁEﬁf[d@%&ﬁﬁﬁ/ (0OREYH or Wb Vitlea iqinteaded to

of such nserv ve substitutions are shown_.in e
covep & PRIPFRIAGVIIEh sqw T QF TRYTG AMino %f regidues, fopHEQ ID NO:2,

normJ‘l SRAL 1 Carki )) act IAsQiHﬁ)é'st(f& (e%§rhﬂle(19)1 93‘”495?6? 7ag|gj 1()EI)1 32,13,

ar agi ne i i ne
14 o( H amjsi aved (d@dués)J sgl 1allel(hé -§, 1}6, leydir-her (-B)anmo h¢1dm¢sniales e.g.

B TR R TR T R S

inserMRds, [defetibh@REbdtAGid#d %nare&h&ha@éﬂsqn&e&f VWil Hel @Refs@®od That a
an i ncreased functional in vivo -life, an

polypemtideastiantsascendingab tthe pﬁ@nbmvalﬁlqwﬂlelws@ddlﬁ@d:nmat least one of the
Speci fi.c ex I of, s nodi fications are given
f°ﬂ?’5‘?¥ R 2%) 2?’/2@8@/95??‘{% he pol ypeptide variant of
t heThowemtindbletBde SeqiiémeNisdfidhdddroahdiome alcbarbut@RStretch of two
gi vi rli;@rl se to an enhanced - phosphol i p| d nmenbr ane

or nmm tide malequjes. Bprrydsotide seduspessmay be gEgenomic, cDNA, RNA,
r bel ow. 10 The
Sem{gglﬂhg %tﬁ&fq ‘%{oﬁn a(lr%%} cgﬂﬂt‘% l&gsatblg}gg (of hFVI1 or
hFVICe)”, FBost BElEn ¢tesl] 1 and “cell culture” are used interchangeably herein and

all such terms should be understood to include progeny resulting from growth or culturing of
a cell.

“Transformation” and “transfection” are used interchangeably to refer to the process
of introducing DNA into a cell.

“Operably linked” refers to the covalent joining of two or more nucleotide
sequences, by means of enzymatic ligation or otherwise, in a configuration relative to one

another such that the normal function of the sequences can be performed. Generally,
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cover a pol ypeptide which differs in one or nore am no
acid residues fromSEQ ID NO. 2, normally in 1-15
w@nionosmei d resi dues (for exanple in 1, 2, 3, HECT/BK2@4/000193
7, 8 9, 10, 11, 12, 13, 14qor 15 amno acid
residues), e.g. in 1- 10 1-8, 1-6, 1-5, 1-4 or 1-3
am no acid residues, one or two a 0 acid. .
“operably kileed” means fhat e @g%lﬁ?ﬁd,eoﬁ%ﬁwes heiRg are contiguous and, in

the cadlOsH,f g&ﬁ}%m s, deletions,
ecgubstalsteutl gggéagﬁg coIbi nat |déﬁ§éa%aﬁgﬁﬂa It wll be
un dEhestteﬂmsj“mmanoxﬁ’ anuidisyipetipition® aveaused Mtemhmgeelbly dnetemn.

t he esent invention will.be nodified.in at Jeast.o
o RS St SRRt 1 pprioh TG Brinb Sodifiaion L ; injpiacid

mod#RARn HWERQlded & SR Fé@%embﬁ dfah aREESadi® side ‘éhéiﬁt &b&itution of
consecutive stretch of 'two or nore nucl eotid

an amsbecidl residue] delstiom PEan idmoseijuesides anl/inpration og@n@mnc acid
resid% cDNA, RNA, 20 semi synt het i c, synt hetic ori gi n, or any
86nbi nations thereof. "Cell", "host cell”, "cell Iine"

andThERih BB roRES o UsesliucAbIe CAnaaaa kY 186188, in patelcular by
all such ternms should be understood to include proge

substiggon of aexisting agm@wwdéw@m pmltewgat@ﬂy by igegrfion of an additional
mation” and "transfection" are used
ammbatzerc]ig%%eably to refer to the process 25 of

I Nt Thxdeerh MEEmING” kéfem taradval of £0paniablayid resiled]'in patiedlar by
to the égval ent j oinj ng{ gf two Qr nore nuc| eotijde
subsiutor AE B amigo aeld Frsidiie TR R Yamagvied by iagathepsmo acid residue, or

alterﬁét%fymc%‘el?%oﬁ (ﬁé@ﬁﬁﬁfﬁgt{%@%ﬁ ci)lfé ﬁlh}‘ GoiliFeQie oGk 8{}ed

such e e sequences can

per Tior torm “F@EH@r SFVYL, polfpcpaoed RR2SH 1 M/mmapmem single
.11 "operably |inked" means that the nucleotide

chairy nces being |inked are contiguous and, in the

casehfer "FOELE BP“E’VHS ?Qﬁrf)eptﬁl%” }ét&‘é ' FWI& ﬁlBleEﬁ@ %ﬂ@ded in its
phase. The terns "nutati on® "substitution” are

activated dwo-ehain doram J¥hé theheries acid bequehee fGRQ@ID NSD:2tiesed to

desBhRE It R0 beaPae 1R pal B 50 et Pl el Bone

betw@én Rllszﬁiﬂd’m 536fF &e%ixik% ek fbmﬂ&hb%éﬁ él%dnﬁbﬂ &fd th&orRBF AR chains -
aci.d residue, deletion of an am no acid resi due and

comprmé rminsracis} regidues] 4562.4b¢ ether @@iruammom@ residngs 153-406.
| N, ot%ﬂﬁg ”rFr\ﬁf i ’ﬁ‘ hg’t {e? IV?{] and on %gﬁgﬁg piid S?roduced by

resi I n-partTcula ing

recommna@tta@u@huegm due, or aI ter nat ively by i nsertl on of
an additional i o am no acid residue. The t

" eRhs/igrms SHESYIL” ndl Thdiyeag efsr todmmaan Yidd @meeFYIé SandEye,
acid -
reSpércggag ﬁd@ %é a?%%%%%%i}fear? OS? EWirqfl%?nﬁgo acl d residue,
or The teemnahFVEl yanl Y rideV 4 refer (O/Wlﬁﬂ)]ﬂuﬁnlé-lﬂjqﬁ FVIitahd BVIla, having
of, the amino acid re %tof d The term
the aming poid gequepsg shopyg) 19§ {02 gredused by EPROIARHIEERY o0
exanfP1O¥F @EYTIas MoV88&en®.
The term “TF” means Tissue Factor.
The term “TFPI” means Tissue Factor Pathway Inhibitor. -
The term “FX” means Factor X.
The term “Gla domain” is used about the first about 45 amino acid residues counted
from the N-terminus.
The term “protease domain“ is used about residues 153-406 counted from the N-

terminus.
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15 chain form The term"FVila" or "FVIla pol ypeptide"
refers to a FVIla nolecule provided in its activated

wo a40k3sn form When the amino acid sequence PET/BEGQYOHD00193
NO 2 is used to describe the am no acid sequence of
FVila it will be understood that the peptide bond

bet ween R152 and 1153 of the single-chain formh

boehieioERy eafalytipy altf{]”HaPS%irf@ r%qantth%caéﬂgﬁlwaécyoe%ﬁ&g ofS344, D242

d BMNEr BELE jdd488ark- 152, the other chain am no acid
an resi duesblgg%i% The terns "rFVII" and "rFVIla" refer

t o P fermaffemfddlyite aotivipytistintdededio atkan ¢t dpfivity measured in the

A.m}(gﬁ}ét}c %%%%hgéﬁnc%ﬁ }%gqelgs}blé;rh r}tg ’ %bé%@olw%na%uvﬂy” a Vanant of
the 1ﬁ‘®§1§6ﬁ tih Vi€ laMivabeMoRg, %ﬁlﬁiﬂv@ @,t Eﬁélq()%z—‘&ucﬁ@ Q&l(ﬁ}h‘ﬁ%cﬁt&iy of
ID NO 2 25 The terns "rhFV and "rhFvila" refer

thVEIEﬂ Wh@m%sweﬂdn tlss% ‘ém@pwm MS@Wl deacnbl@é\hﬁwgl Il@ h@r%fmrecb

e R0 B B 0, AR  arso

amldN@(mieﬁﬁl’g( fthF WI@. §1ﬁhms atlleast 3O) 8.7 hiSlsase 46%¢ hdke pr'Ef&ably at
"TFPI" nmeans Ti ssue Factor Pat hway | nhi bi t or.

leaSt'ISIQe/O»ts‘é‘l"hﬁS atJeast -5 4k legst 7R%, THen merqaretrablylahiaath 80%5, such as
at 1edb? 95’%253% antuIaSIP/&lsr ﬁ{w@p oL EFﬂ'ﬂa eﬂ%ss%%}éc?mr tﬁ? L‘%‘?ﬁolyﬂc Assay”

count from nus. prote
describetliancini In andnidreatiogiémbedimatiethe Ya3amt (06 i @Uﬁh‘z&éﬂ fdmmhas
term nus, ‘WO 2004/ 083361 PCT/ DK2004/ 00193 12
Substﬁﬂeall\;ﬁhﬁﬁare%@ar%ﬁw SRRy a1 PHYAy v AreaATRRIVIC activily of 75-

1zs<yt<;%m{e>ﬁm&ol i A4tiG@Nst BEwvig of S344, D242 and H193 of

he pol ypeptide variant. The term "am dol ytic
act The teph “Clottingtastivigyd’ i eiserEtRrméaneshaadtivity tnycasenad i thet ‘Whole

t.he " Am dqgl ytic, ay'. des herein, .In order .t
Bloog Fispy ¢ es el e W P Fadpesiap ety Ty in he
“WhbRMEI66d ABsay™ iy t'hE SinRGlced & 8 Dbla2h Blot iRl AN, AloweL8Riting time
10% of the am dolytic acitivty of rhFVIIa wheh assayed .

corrgspondsdo 2 highgotlptting aoiwisiy" descri bed herein. In a
pre

it s'hgz;{eﬁg é{{ngaeaf%fr ﬂ?ﬂlﬁggctgpgf’é%ge gga}adg(fattq %@t Bl ottlrlg fifle of the

polypéptﬂ@ v ytidng isatisvicall @bnifibdm @creaseahemﬁvaio th ed¥by
at | east 40% nore preferably at | east % such

thFViip adefesined @@d@r cemparable gandisiony gdd whermeawired in the “Whole

r t 80% such as io at | east 90% of
Bloo{aﬁgsgma%g t| c ac ‘ivity of rhFVIla when assayed in the

" AnThkoteyth 7 ﬁmﬂﬁﬁ@g&mmtgié asudedanl chifeeiion with adfiven substance is
i odi nent the variant, in its actiyvated

i’fltenlrisﬁs Fef{ ﬁﬁéq'gt@%g%@wrﬂf ithg substapes @ndicawramIONes Bomdhe immyne
systed? THRi¥hhe résPGibedRayPBl 2BCR! MtibGaPikhiklelYePbndesee, e.g., Roitt:
Essential Immunology (Sth Edition, Blackwell) for further definition of immunogenicity).
Normally, reduced antibody reactivity will be an indication of reduced immunogenicity. The
reduced immunogenicity may be determined by use of any suitable method known in the art,
€.g. in vivo or in vitro. | |

The term “functional in vivo half-life” is used in its normal meaning, i.e. the time at
which 50% of the biological activity of the polypeptide variant is still present in the
body/target organ, or the time at which the amidolytic or clotting activity of the polypeptide
variant is 50% of the initial value.

As an alternative to determining functional in vivo half-life, “serum half-life” may

be determined, i.e. the time at which 50% of the polypeptide variant circulates in the plasma
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125% of the am dolytic acitivity of rhFVIla. The term
"clotting activity" is used to nean the activity
wore@ssBdl i n the "Whole 15 Bl ood Assay" descrP@ROK2004/000193
herein. It wll be understoqd that the activity
measured in the "Whole Blood Assay" is the tirre
ded to obtain (ﬁl ot . formation. Thus, a

or bIEGCSITERR prief fRbeingflPEEd A TRttt A gften more simple
oSS ENESH AT 97 RERIRC BT BRI N niite
usua%y) a;gqumdmmna of tntmagsitsdeef fﬂhctlmial i mag]mlf—hfeaAitbmatwely terms

o T T S I SRS e
“plasiAd edr@tbe” And *‘k@earéﬂé@ hglf-1i3E0 qqile%%?@% piideREhh138 @legl%ﬁﬂgr{ge action

The term"i rmunogenl Ci ty as used'in connection wt
of ongjoy arpre abtheastialqesdotheliad spems REMkidats spleen ablivers lyy tissue

factof fSP{(E' ?ecé}ﬁi?is (t)ra&ﬁe% rgé%Pl:ogg% (r‘i]igat %ﬁ_ﬁép §ne @2 y sg?clﬁch?li %B?Flﬁc

proteﬂﬁ@isaNeﬂnﬂ% lﬁf&ﬁﬁ,ﬁce( &gendorUsize fReliatiVs todhe BRESETH @bmerular
nmunol ogy (8th Edition, Blackwell) for further

ﬁltraa%m)p Rharge attaghed qrrbpbyslrte chaipy, and Kes prasange of eliulas @eceptors for the

proteﬁ{‘n:?uh%gg%cﬁi{ogﬁﬁg hy %yet%éd dlS tﬁggﬁ&}#m ﬁég?e?:]ﬁogﬂ p?gcogéﬂ%ﬁ proteolytic

or rectptarbindingladtivity SEheofunetiynal i ﬁzﬂbhﬁf—ﬁﬁ dnacth& epuf Half-liféenay be
ar.t VIV or. in vitro. The term "functi onal

deteqmnqﬁhyoargraqufta 1 quh’é?g’éldnlﬂf@?rfs normal meaning, i.e.
th el“ﬁé t&fn afncre%&d“’{ab G8ea2dsuohe tfl%tlpi’lallﬁ 96 Rh1rafh b#grﬁ(m half-life

of the pol ypeptide variant iIs sti present in
is usdsigyindiaatg gtat thegeleyamns lhalfﬂzfe of the patypebtiddwariaet iastatistioalliyc

s S S e PSR R
deterﬂﬁxﬁegr Lliﬂdfﬁf &Qnﬁa&Q:iBIé té&fdlgtﬁoeﬂrs ?nt})giedgﬁy ﬁ@iee.fmitn'ﬁg ?r% an ni)&;eﬂfﬁ \Aﬁtal ﬁmmal

such gpoats rabbits, megd grpeenkiests). vari ant circul ates in the

b1 D éé%‘éff 0%’? G R R b e inmyenposy i

used &eﬁymrhaﬂ frebhibg ileSadtht @feaider the BBHBty ihRaMnA8me ciivel Wélere the
the functional in vivo half-life and the magnitude of

polyrsemléwmm has begn pdminigerafl intrayeneisty, imparti ewlaowhesf adnhigistered
e ARG R ROl R RIS A g s dtemines e

AUCth@SGEleblabﬁﬂy} be‘ @ilc;ulaté‘d by bloainpi@r prdigfant,ishéh as GROhPAY Prism
cl earance"”, 5 "plasnma cl earance" and "cl earance

3.0Lhalf-1ife". The pol ypeptide variant is cleared by the

act f i dot hel i .
Sys'lt‘}%'r}g REggi\%d%Ergﬁ?gxﬁ% 13 mr&t%@lﬁl?ﬁls%%ér%ﬁﬂb gg ot S:érﬂg intended to
meanfthatttbe polgpptide G/epmll hapredatdiesensitieitptooprotedtiitiatdegradation in

| fi
compprisgiL Gy s afreripgd vades SpResbiseparitions ﬁ’r%fprfbly, the
proteélélﬁh Abgr4@atlo 1t PREAH RS 4t 1ERF 1@%3%‘2 l# ?(5-25‘f/' drtbgalpr ik e such as at

attached carbohydrate
least %%delgl by 25-50%cbpLo175% arbt 2e10@op maire praferi[big by at least 35%,

such %Sf % ggﬁﬁh eyg by gﬁ ?g @{)ﬁa@p ?(Sj 1&)(?%51 g‘gerrrlarlml) prefjera% v at least 60%,

such as by at least 75% (e.g. by 75-100%) or even at least 90%. Most preferably, the

-

proteolytic degradation is reduced by at least 99%.

The term “renal clearance® is used in its normal meaning to indicate any clearance
taking place by the kidneys, e.g. by glomerular filtration, tubular excretion or degradation in
the tubular cells. Renal clearance depends on physical characteristics of the polypeptide,



10

15

20

25

30

or receptor binding activity. The functional in vivo
half-1ife and the serumhalf-life my be determ ned
wyooang3dsui t abl e met hod known in the art. The PET/DK2004/000193
"increased" as used about thg functional in vivo
half-l1ife or serumhalf-life is used to indicate that

. .the rel eyant [f-1jfe of the polypeptide varjant is
incluging sizg Gd@mt@ry%déq mccvgﬁmw%m}éfe@g(swpﬁ/agamyv@l@ ¢harge.A
molegﬁﬁl} w%f%@ of 9503& §7%Pa q@&f?&l%o‘ﬁsidﬁ%ﬁ ho BSa @?tr-ﬁyglgﬁ@ lﬁg?/lsrenal

etermned under conparabl e conditions (typi
cleardetee Rehal elearanca mag beestabiishied by any switable ssuay) eas am edtahlished in

o G B B M P Bp 1
radidisRHed Br ﬁﬁ&e%ﬁ&@ﬂab&%}ﬂb&?peﬂ&d%% ;ﬁgat{icﬁg aﬁdz %@aé&ﬁ‘ﬂ% thd BBel

cactivity in serumtime curve,
activilg iy pepe celkectedriiam thermatenseB adusgdirenat clearance is determined relative to

i_ntrayen I i Licul ar n_adm ni stered ...
o cortRebRYER ifBietioq peTyBPbL Gk B FRERCWBET btafe-EhiE Conditions.
Pref@shliyviht Yeral fRapfddtat dfavepdlgsdptide vadidt iedduddd sy aMdakt 50%, e.g.
may _conveniently be cal cul ated by a conputer program
at 1e%§ﬁ%é§ ateasA9%e coppased toghbYllaThe term "reduced
sensitivity to proteolytic degradation” is primarily
intended to 25 nean that the pol ypeptide variant has
Polypepitidedardsits of the inyeritionpr ot eol yti ¢ degradation in

conparison_to rhFVIla as determ ned under conparable
conth 1§ laﬁgdesww@ﬁ‘lmrﬁw Hléfentpqrb&efaéﬁﬁp idcvagiagrod d ] emf Vila,

i 0 0 . 0 r ..
ot B g 6983 0 s P25 B
fromZBe gipaonsistit@Sef1009437 andrid 1 ps ebmpaist] yo bV Htor hE¥SE, preferably as

35% at ast 50%..(e.g...b Q- 75% by .
comgiged sk Vil A BN araran Fiflany dordele f Fasbhicaion dnepe of
theseg%osmbr@,t it hR9so ColealPa ModiRtation HIQHD ofFhesB P88 tids, . EaRbdifications

) % MNost preferably, the proteolytic degradation is
in 196&d3/6dQ6thy4 laor 2374341,9994 all theed pasitionsenal cl ear ance" is

used i n.i,ts .nornmal meani ng to,.kndi cate,any clearanc I,
takﬁlnthe Sqlg)%n%)s/enc?iﬂgs pre hlec)cllgr,lodéﬁ%a?losv t|h8 ﬁ%?vl?rrgpntloneg positions
are givént ration, tubular excretion or degradation in the
tubul ar cells. Renal clearance depends on physi cal
characteristics of the polypeptide, WO 2004/ 083361
Posi i&l’éWOOM 000193 14 including size (dianeter),
4{:ydrodynam' c volune, symetry, shape/rigidity, and
¢ halngseAmbudiraentlof hevigi@hion Othe phesetit ibvenkiba rélstefol £variant of

consi der‘@g to he a . cut-off-value for renal . clearance.
FVIga Fay s eheream sid yarjans goraprisgs|af loaepogynadification impesition 196 as

) [ .~hN Vvivo assay. Typically,
comﬁag%g?b hﬂ%? gmﬁ?g%gg?ﬁ}n@ﬁg’d by adm ni stering a
| abbil 4 preferedgmbodinadit of thoéhveaton thef thodifiestivaria @osition 196 is a
.ahel | .ed 0 eptj.de t patient and nmeasuring the
S“bs{l%&l’ lné’)éFf)Wla)E{&lgﬁi\Ilﬂr' 6gol l ected fromthe patient.
Re Ukl BPHill SLRAIB YotprSe g%tﬁf@dlnFﬂg&gloa%c}]&’@%iﬁi?iga@ons (e-g

correspondi ng refereéence "pol ypepti de,
substifutiens)canehas dblOcantion deitl nprficatibne (eeg. abbstitutidue), e@n #45 amino acid

modﬁyggénasﬁg%s %u%ﬁ%%glést)gg 1% a'ﬁ{i%% %tc{dd neloé{i%[xilt?o%ts (é. gsg’ sqlggtﬂ&t?gns).

For example, the variant may contain at least one further amino acid modification

made in the Gla domain as explained in the section entitled “Modifications in the Gla
domain” below, and/or at least one further amino acid modification which leads to
introduction of an in vivo N-glycosylation site as explained in the section entitled

“Introduction of additional sugar moieties” below, and/or at least one further amino acid
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at | east 75%or at |east 90% conpared to rhFVIla. 10

Pol ypepti de variants of the invention In its broadest
wW@3pems3dbhe present invention relates to a varPEnDKeG04/000193

FVI1 or FVila, wherein saidsvariant conprises at

| east one am no acid nodification in a position

selected _ framthe, group consisting of 196, 237 and

modificationscapgbls Hf rpreasinglg migsiqaotivity and{peatdeash pye fisthesamino acid
EMEd the TAD,
ot O ffich B e ThARBIRRAL . YRR offtic pter modifications
are desxsibed anthe sedtiomeeptidled YOthenmadificationstbélogat i on in two
of these positions, i.e. nodifications in 196+237,
196+341 or 237+341, or in all three positions. In the
Posi#gy) 25, ng sections preferred nodifications in the
aboje; ff rr% e &E' verftlof, B ﬁ?&eﬂﬁﬂvgxﬁﬁ)htrélgﬁs {98 variant of
In one e I ment of t |nvenf|o resent
FVIIianFafiid, eihereid sdié gariant aompmsea at least onE\ﬂddﬂﬁnatlEMul position 237 as

comse] PN oo Rl B RTBIgE 2™ compar ed to hFVIT or

hF\inl Aok RES] |e£lbh@n2§nt oBfhe ﬁﬂbeﬁu@ﬁ fl-Sho el cA19Aad! Eﬁﬁﬂén 037isa

the invention the nodification in position 1
Substsmbgm,lmmm@nlarﬁﬁﬁbrtu cuI ar D196N or D196K The

mei TPt P R b RANER LR &1 P R actmoaBis oo

substtiitites) asicH afPAiofdntiad hﬂﬂ%dd@ﬁcﬁtﬁoﬁ#&sg ishbttin@ k), ¢ $-5 amino acid
1-5 amno acid nodifications (e.qg. substltutlons) or

modificatinsi(pe- bt OF 42t aping acid. modifeaions (eigi Wheitutias).
F t
R BB SR LI o0 48 Bl G mocifsion

madélortae Glodoraaiplagiexysldinedir ﬁhe s%@hleﬁﬁﬂ@iﬁ‘beﬂlﬁdatlons in the Gla
"Npdificatjons in the Gala dommin" bel ow, and/or _at

domgiga belownand/errat heast et fﬁﬁh%r@man%@ﬁquaﬁqa@ﬁnwﬂu@}ﬂeﬁ%s
mtroHﬁ’ct oh '?)tf'éng %Qitqu\'ﬂ g co@natiotﬁ sYtE ug F)g)agihéff ir}lltst%ﬁ% géét%ﬂ eﬁﬁﬁ

1°ained T n the secri on entit tion o
“Intradtuhtlbn ofiaddisogd sugm ineti¢tes™ bdlewpmnd/@ard least @te fugthatantne acid

further ' aci d, 2004/ 083361 P 004/ 00
o0 aP R OF BIF PR P B S ACRAE FRAJOT HASHehPRS RERer amino acid
modifehtiol WicRMHr&sethe TFOBhdAR %fﬁrﬁfyt Eﬁﬁm BPth%%fger modifications

nodi fi cati on which increases the nding affinity.
are dmh‘pfﬂ osthekedtivn elntltleé‘l‘ohhmdmbdlﬁaammmébelam descri bed in
bel ow.

tiop ent er nDdl cat
Pocrel et PbAdiFint ehe BB imbA BosPEred . btiqion7 is an
inserti6® IR raﬁ%ﬁﬁfesﬁﬁg/ aiibodehtahaRertiba 1@se‘i’éﬁédaﬁ46m @he growp borRisting of
FVIla, wherein said variant conprises at |east one

G23 Hpuxs GRATEEXN ande23 1GBXX2B wherein X is any amino acid residue.
Preferably, X is selected from the group consisting of Ala, Val, Leu, Ile, Gly, Ser and Thr, in

particular Ala. Specific examples of preferred insertions include G237GAA, G237GAAA
and G237GAAAA. Most preferably, the insertions are G237GAA.

Position 341

In a still further embodiment of the invention, the present invention relates to a
variant of FVII or FVIIa, wherein said variant comprises at least one modification in position
341 as compared to hFVII or hFVIIa (SEQ ID NO:2).

In a preferred embodiment of the invention the modification in position 341 is a

substitution, such as K341N or K341Q, in particular K341Q.
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conpared to hFVII or hFVIla (SEQID NGO 2). In a
preferred enbodi nent of the invention the nodification
WO p00po8i3si on 237 is a to substitution, in parPCT/DK2a004/000193
G237L. The variant will genggally conprise a total of
1-15 amno acid nodifications (e.g. substitutions),
such as 1-10 amno acid nodifications (e.g
suljBhe \tamtanbwdb generafly cmn@nam tgalangilell 5 m@pfap@aﬂp@ﬁ@tmns (e.g

ons ami no, aci cat
sobsfiighs) SRR 1 1IbieBhE =Shprooli GRoRece pbFMichbf B, §Sumino acid
modﬁi%t‘i@}is .2l subSation) ©r 45 4rhigb adidl rﬂ&hﬁeatrd)nﬁr(mg fSubattut@crns)
15 made I'n the G a domain as explained_ in the se tlgqi
ent Faresamplvp Hicrviagant eascontain peleayt ane §BTAST AMITE cation

mad%?r]lqilﬁ E}Il dl‘lg ?sé}s eﬁgéllglr}’%% EI%: {Eg %ﬁ%ﬁfgdn%?@;ﬁicéﬁ&@tiﬁ % Gla

domMnYbyleas yididr 20 heasi dres faﬁ,hamnhlﬁo aeid nilddlﬁdmios edtichoizads to

. entitled ."Introd ctlon of .addi ti.ona gar nD|e { 3

introgugtion, of an i wivo N-elveastlatinfesite g5 Pﬁ@i“ms B SEqtipn otitle

s ok %"I‘E&cﬁ Eﬁ‘?&r Endibtids? Eél%?fs ot {1§edsNbrd ﬁﬁh@r amino acid
activity an Por “at [east one farther amno acid 20

modifindiidn captblernfmtredsingrthe armsmsc sdtvity Badionati lagst ané fustheryamino acid

W TN TR e

are cﬁ:gdglﬂed aResiRRadedeOthePhmoliffRatiise beiodn t he

fication in position 237 is an insertion. In an
interesting enbodi nent the insertion is selected from
Propienttesqif chayazionssi athanigvertion237GXX, G237GXXX and

&R37GXXXX
pr ey st SeGsed anayiad ot alried RETh du TEBR it Ray by assossed
usm%}t}fb Bﬂ@.‘lore@ﬁ'ésayk WiSscribby hengﬁlr U@Hl@ tHBIA doRe® Radalb R4S Béssible to

peci fic éxanples of preferred insertions include
estinB8 vms kERBiF Giwding aom$taBE3 m@hmme eqslibrivne fisseiatipn copgant, Kp,
ns .are GR37GAA. .Posi
whetd K st ot o Bt oost T ol ap e it e e Blspddion rate
conété]l\( gp{vilPPe ifdedt&Sd that Ahigha vahud ofKp Edﬂdsp@{ds Yk ldacreased affinity
wherein said variant conprises at |east one

fOI’T’H'RiIfI cation in position 341 as conpared to hFVII or

hFV| ref 0di t

Tk GTE %0 R P L SO 0 e e
clo &) ditdo cAUt6 MFRSIak3 40NV D4, IK3%tef@red empaditnentibfathe invention

K341 Q WO 2004/083361 PCT/ DK2004/000193 @16 The
the satip befiiteeivihie tirge frsicash Glotlompti o thegiagnt e 3d-fhe e to reach
o RATR SO B ) UL 938kn st Wl
Blodd Assaagt ﬂﬁcﬁbecﬂheramder@pﬁefemtﬂy ﬂmrgtlo titbsd tivl) U atdhs)nosiro 75, such

b i e L ons e Subath L onele £
(tvané& &Bal %gﬂé\glﬂgggg%'vﬂéh'agﬁ e@id W4 GWH(BIé Eﬁ)ogﬁésm&l&a herein.

in the section entitled "Mdifications in
the da domain" below and/or at |east one further

m no i nmodi fi cati on which leads to
Further modz%cat?ons

As indicated above the FVII or FVIla variant of the invention may comprise further
modifications aimed at conferring additional advantageous properties to the FVIL or FVIla -
molecule, e.g. at least one further amino acid substitution.

In order to avoid too much disruption of the structure and function of the FVII or
FVIla polypeptide, the FVII or FVIIa polypeptide variant of the invention will typically have
an amino acid sequence having more than 95% identity with SEQ ID NO:2, preferably more
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i ntroduction of an in vivo N-glycosylation site as
explained in the section entitled "Introduction of

w@daissenl sugar noieties” bel ow, and/or at |PEEFDKOWE/000193
further amno acid nodificagi on capable of increasing
the intrinsic activity and/or at |east one further

ino acid.lo modification which increases.the
than BBl g 5 TN B a8 ghcs o TF gty with SEQ ID NO:2
. 'y X e . "
ror BT RE L8RS S50 1D N2, RSN Ry bttty
with\&iQ HANO:2f At dond/ saquemoe Hbhelagyidemtity idkgwhmisetlly deyrmined

ha | t d.affin ty. f TFPI, which b .
from giied dgiertess. i & e BaRLPeRpyams S Wndod dFe b0, using
defatle pframetckdSTRSmpEGh &laf\C oy du@zﬁﬁ@ﬁﬁlpwviﬁgstgﬁ @é?sﬁtﬁ}igisdto

estimate various kinetic binding constants, such
progrgseive guiltinle psquancti digovicat thorwgb segeass weighting, wsitiontsPecific gap

i.S.the, associ.atjon a C ant. an
penflef U ol gl 5 ARRCRBLRED 2P SERIR) B e pran
famillad@itsHaooderkibaY. (a(htth ghveim vaksled ) (JiGk &0 LRSS BRRADD Qa1 ;
ecreased affi nitI\S for TFPI. 20 The variants of the

d
27(1):30%A1 borsed SHNEDOE vorgipr dde@iehadastat aly, HO7iGenePogohnalysis and
iR G ChA DBy hTEAEASE SOTPA S S AEML B g Nichoa

H.B tJnel 9@ tGeneDat: waenlysidwndt Visalizatisre et GertdtiotV driatiomy, i on f or
the variant (tvariant) and the tine to reach clot
formation for hFVila or rhFVIla (tw) is at the nost
Mod%c3ti RS8R & dip the "Wiole Blood Assay" described
? ere%k.eiﬂlf/bre pre érably the ratio (tvar;ant/tw) is at
t helmapsintefesibg embodin2bt akthe inkentorg at leastenp fetlet ablino acid
the.ratio (tvariant/tw) .is at. the_ nost 00,6,  nosSt )
modificafion Lynadt %ﬂ“er@fifsmae%\}arw%ﬁﬁmst ok 5 apping,pid residues
counfbd i ek RISaURE dfMhd PO Mol e, ﬁbfé@glefaﬁ%?éf;blﬁaetgﬁhov gﬁﬁgﬁ%aétions are

herein. Further ntodiflcations As indicated
maderiy residuesmyl7) B, &y 19120, 25, 26020 am3nt i on may conpri se

fur r,.30 di.fications..ai,med at conferri.ng ..

R e DR B bR AT e dY, 1 5 gk Betigyed that an
increkddd dottii® h&@bilySnayebdachdvel 83 9h efRictdbinbRg FhiRPoRAGE HVIIa

substitution. In order to avoid too nuch disruption of

molecple te therhpspholipidomemhraneopressnt o thepvrfacaef actvated platelets. This

enha{fgégya?ﬁ@ nlg Belib R tﬁ }/e%s)l/ﬂgl%(ﬁ: gllﬁf\%h'eﬁ%)@gﬂ %gﬁ&yﬁﬂﬁ% ‘ég@{ei‘@@ﬁva‘%@d FVIla

ion Wl

polypeptide Rt €loseeptoXignityoioehé biher SauliatemTactoys, WaktltuREQ H3D Thus, the rate
NO 2, preferably nore WO 2004/083361 PCI/ DK2004/ 000193
of actiyationgf Foeta F X Will by higher sigmly fue to@ bigherjaplapsatine ghe activated

PR SR M BB

“of actiheithr@8bin| ateithiig y highet tatSERQrods-1NRinY ofAlrino aci d

e e A LS ke e

pls RSB 501 0 3 SA B0 DUt i
affinttheclateredo thewhFy Tafpolypeptde Phospholipidtmehlerasebindmgeffinity may be
meas?}%elg]g[&nrggﬁqg%sgé%ul hngg%%%%%& g‘seé}gt%te ‘B core® assays described in K.
Nagata and H. Handa (Ads.), Real-Time Analysis of Biomolecular Interactions, Springer-
Verlag, Tokyo, 2000, Chapter 6 entitled “Lipid-Protein Interactions”.

A number of modifications in the FVII Gla domain leading to an increased
membrane binding affinity have been described in the art (see, for example, WO 99/20767
and WO 00/66753). Particular interesting positions in the Gla domain to be modified are
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penal ties and wei ght matrix choice, Nucleic Acids
Res., 22: 4673-4680) or fromthe PFAM famlies
waladoalosasel ver sion 4.0 (http://pfamwist! . edu/ ) PCNDER@U©00193
Aci ds Res. 1999 Jan 1; 27(1)18260 2) by use of GENEDOC
version 2.5 (Nicholas et al., 1997 GeneDoc: Analysis -
and io0 Visualization of Genetic Variation,
positiEnBRAY KEND 3B, 144 apiveHaks alssertion@f aamzmw a¢ié Fepilucihetween A3 and

1997 on
4. Thhdf RFe/SRPE PREAGRARL e udBitiot VA RR! dibrfls, 1n addition to
one dndr8lo€ fRShodifcR150 eicfEbiedaibolhig stipvieinitioarn a dbsitiemsélected from
one further amno acid 15 nodification.is de_ in t

the gyup evosgiing of P10, Kigt RPHanda34 prd eorphipationssherpotas Vé%{]%? an
mser&@? Pgﬁ%ﬁ% 29 qﬂﬁtﬁpr %r;leﬁ'fb%? ?ré}!éﬁ r}foggﬁ 15 Ofe Biteardfa 4o, Or

ecu [T cations are nade
I n PR$rableshé subEt1tu114n tdBe mh8e ir2fhsitRin, 3228 K328, theduBSitution to be

madg ptoors B b Tt St BEreste B pasibpie L m o b
subs;fi‘t%1 by 't6 Me fﬁ?ﬁe ﬁlgpd'éﬁﬁh%w %9 A@XE%Hd %{Hlﬁgéiﬁ&l BEREERND 3 and F4 is

FVIilTa 20 nolecule to the phospholi pid
prefmmmméé Ipre swatesting ¢nmodimertad ¢haoinvemtiamthe wetiant comprises at

ot R i PR SOE Bl PRE B 5, nsa o

comBiRktiMRUBG S VMAt preflk e Rhé Ufidnh cShpisRs BHO BT e tiylIdwing Ferther
ot her coagul ati on factors, parti cul arl%gFX. Thus, the

modificationsoK33E1 P10QHEHEs AIAY 15 O IFEHD +Th3dRer
sinply due to a higher nolar ratio of the activated
FVI1 polypeptide to FX. The increased activation rate

Intr&fucﬁéﬁbﬂ@?ﬂ ﬁo?wjﬁmemazeaew gher anount 25 of active

hr onmbi n, us a hlgIer rate of cross-Ilinking

f i b anothisembofliment, theF ¥Hras & VA aianthas beer %eﬁgl@@ed so that
the rtﬁshulltsng ﬁ(ﬁ%e <i.}lfde tvgl?antt ﬂ%sei;ﬁ fe%kd fhﬁ]& QloInX)?\foqJ f;%thvaﬁﬂ/o‘? E}{creased

actliva orm an en anced
plasii tiglrdite afd/oint@ased fifidredsed Ared hderehd ﬁultvb ewheh Rdilimstered

pol ypeptl de. Phospholipid nmenbrane binding affinit
intraygRousty (ARais HeRRrESLaraY s PEmERistRFed iRtrayRaodsly mgalfeﬂxfé{gf

mcr%?ﬁ i&?a%@ﬁ%&f@&/@wﬁ sgx?sﬁW1qus rdtBolftic é&rwﬁh avRiral

me Anal'ysi' s of “Bi onol ecul ar
treathtehewith tai pohypepitie vangat acchislingiy, thl“ﬁakpem ofhe (inveﬁhenpmy offfer a

ntitled "Lipid-Protein Int
numﬁﬁlbqt{chggqtpﬁgvp £ qurrenidy| av ‘i%b? M?}C?@%ﬂ’rﬂﬁgs‘{% ag lower dosage

and, ﬁBﬁﬁ@ﬁ@on @P&(Qﬁt’i’(ﬁpoé%vggi Bfechbld NuherhRRaBBRS of relevant amino
scripéd in the art (see, for exanple, WO 99/20767

acidanbistiVdid@B/266g15@) in War@1/68A3&r i nter estl ng positions in

t he ado iin:to .he [ 083
PCTBRSBOTDBAY SR 1 VIl YPGBt oo s « gty ratesy fo
devéi@ﬂlhg ﬂﬁpfok}é&FVIm PIIERREHIES TBES Srat@s] Mmbﬁhmmy@apude
. Thus, in a preferred enmbodi nent of th

mowtrﬁs@m attﬁﬂ;hed o VA VAkat vagienisy ngy 8lso ba useddor ‘Fb@rFYIé or E¥#Ha variants

f th
I T e T e —
resi®@R s MfattBdimen groupIdBa angipéigpepitid meﬂynmaﬁe IE)‘VTH or FVIla

t her eof as well as an 5 insertion betvvegrn % f
polypgptidecyariant of the Bventiany s pessiiato speelipal t g polypeptide

variant so as to make the molecule more susceptible to conjugation to a non-polypeptide

moiety of choice, to optimize the conjugation pattern (e.g. to ensure an optimal distribution
and number of non-polypeptide moieties on the surface of the FVII or FVIIa polypeptide
variant and to ensure that only the attachment groups intended to be conjugated are present in

the molecule) and thereby obtain a new conjugatei molecule, which has activity and in
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Preferably, the substitution to be made in position 32
is K32E, the substitution to be mnade in position 10
WO 2000831 t he substitution to be nade in posit PONDEI0H00193

D33F, the substitution to Rg nmade in position 34 is

A34E and the insertion between A3 and F4 is

.preferably A3AY. q‘n an i nteresting enbodi nent of the
additiqn,tar SHOTE HBPRPXPY BOPeItshRY sosemsrard tohe F¥Hsanddhdlapmolegules
avaﬂ%%%llt:, ggoé lggrtsl%g’ovrzbi nage :t(g%sﬂt &r 8ot M aggé%?lg Fer aﬁpﬁsmgan
attachientgroumfor tleomprpadgsptidecithoideds frakdased orglebrensddeo an optimized

level f g\%ﬁgi %%Q%Eq_ ég@;wgglﬁgg %E@Bfﬁgpgw reduced due to the altered
shapd) Q= RANMP ERArbSI6f B hRNdBR: akRick Bl BN AlN®hjigahedi ment, the

FVIT or FVIla variant has been further nmodified so
t hafhusi ingcrestiagpelyivgripds! wapents aderdiagitatitis srpsctioftheprssat
. functional in vivo half-life and/or incyeased | asma
inveriliihe AR nohibeioe? vt o BPEasing AL erBpRERE an
attacked Emridiefor adxﬂhlpblgfpﬁ%ﬁt;ﬁﬁtmbi@gﬁ 1o @ tnp d(Adar retovedin a FVII or

mni stere

particul ar when adm | intravenously in rats,
FVIlg pelypertideriariattas desstibed eliseslsre hetgivand/ or reduced
sensi:td Vit : | ¥t | | C .
tr aibiekitite BB o iy B Mo ii e Sipp g
residas pithe FOMII 6HEVIIa pﬁ]lypépmle Wai;iiuﬁfié Qlterléd, g:lrg.l Heedlteftftion embraces
advant ages over the_currently available rFVlIla
remoalglﬁﬁdm% S lgfgediictien PhgEInogsKrgE dues remnsisineRataghment group for
] i i.Aj [ . r
e bR 2 Gl L SFhO P so VTR, AT o
amin0 2£i88888ues Thepolgpephide sariking olayethpiise WheDdubsG@Ebns0re
the .result of a erally new strategy for. 25 .
yoqrulFPRyAE RBFGI URTOdR Aoy g of amiing peid residues
it O sachileMpr b £0P fieRRh bfi&e mBRiE Al id
Con_lpZ{Str%f:hed o ?:[Y\}ilgr?%w I aevar%ﬁaaﬂri){:ﬂs?,b maI;/1 also gée’t%élzodlygegru ©
variapt1eay e attashed\d 8. Aoaseiingproteingse ihibiprdée énhiibit theeatalytic.site of the
1 Mf#ﬁ specifically, by renoving and/or introducing an
POVESRIfS acid residue conprising an attachment group for

a Nihe ey Redtrtden irlghintad@chnyédt gedupi¥t b Aon-polypeptide
. pol ypeptide variant of the invention, it is posSible
moi1e @vé]s

er ftibe apmgveddupriradueedy ét selrstad erethg basinet thamatiee efthe non-
poly;%egtig@%@né‘_t% gf %olé%efa ﬁlgeinqggs? s;tﬁl%gse E)h kﬁ.lleeba}s?s og?lgé pﬁl?@‘foé grp which

i
€ noleée olce, t

. conjughtiorc betivega the@olypaplidy variadt 4hd thOn6mpolypertitlcapdittyas to be

distribution and nunber.  of non-pol ypeptide noieties
achieypd. Fiqs stance,cehegrthe pen-pelypeniide maipty ije Polyaier modecule such as a

polyélf@zlélﬁé(;%lg@({l g>r ﬁgglﬁﬁkﬁf}é'hg o%fagtdeﬁwdymbﬁgulg,t a%nﬁl‘ﬁg gﬁigtreﬁcﬁl?elﬂ ngprising

conj ugated are present
an attachreent|geduramedy dbé sxledgd Hirhahagraup evnsistiniglog &y stne)oysteitit, @spartic

) i ch. has, activity and jn WD.2Q04/ 083361 . . .
acid, %Wﬁ%ﬁ%é&@a%df@mé@m RefsrRbbn bystie, fisteins, apnagticesid and
td : | ecul es
glutaPiOREd LthérR tp?%fg{/‘a.ﬁlﬂl%lﬁg atPoysind ﬁ%ﬁﬁ{fﬁgﬁ %{Jgtegrrem)

avail abl e For 1 nstdnce, nunber
of Whemeyenai attachminh greurefomp mosipotypeptideambmthisen be grtamdpced into

or rerg ok RmART B th o P vafant PP Odhe Bpiqcsid
residlgéu tgtl{%gnfdﬁgbg l&?:gr@fgga%l}t NBated hil the Sir@ibe o GRIMVN of EVMGSRIypeptide,
and more preferably occupied by an amino acid residue which has more than 25% of its side
chain exposed to the surface (as defined in WO 01/58935 and in Example 1 herein),
preferably more than 50% of its side chain exposed to the surface (as defined in WO

01/58935 and in Example 1 herein).
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5 shape, size and/or charge of the nolecul e achieved
by the conjugation. Thus, interesting pol ypeptide
wQ aroisasdssl according to this aspect of the presP@I/DK2004/000193
invention are such polypeptiges wherein at |east one
am no acid residue conprising an attachnment group for
a non-pol ypepti de noi ety has been introduced or
r enBurghkrinores th\pasition is prgfarablp stlpged e nast pihe FX3I molecule

described .el e herein., 10 1.9 | 14 o )
s 55581 BE DRLBPEE Biing e ST SB5EH P gt eon
and/8"thB Bida€ blthe aeivekir biddibHeleftVINesositdskelianp ale) papified én Example

variant is altered, e.g. the alteration enbraces
1he¥€éhov_al ~as well as introduction of amino acid residues

co . . } . "

o Py s S PO R o b ot
moigtiesygicalin 3wt 2-Hhewdolghimside adoictias) prefeaahly 1+5esi 26 @en-

t he, pol ypepti de varjant .may conprise ot her
PolyBEISEMRLIER GRS 15t 6 2 GOy PalPEPRI REIEHSH &-804¢ 2 or 3 non-

it REUGL B aLg A mastiao acid
pOIyng%Sg%E@%Sb | SI négﬂpa}%}ag? %ﬁrggnt gp;%p For the
P

nonFpusher pleftls deganding infrodnétim, oftnes-po tife ingistieymey hafound in
attached,, .e. to a serine proteinase
WOﬁ?ﬁﬁ?@d@%"@%ﬂib@'ir?fefer?ge'cat alytic site of the
pol ypepti de. The anmino acid residue conprising an

attachment group for a non-polypeptide 20 noiety,
Intraduetioreof additimal sugsy ewiesiesi nt r oduced, is sel ected on

t he,basi s of.the.natur t.he 3 ' i
BT e Rt P e R AR AT B PR o e
moiéL i dhé PoMbégtiie vadnmitudaid i@vedivhveate Whizhpial adgitiohitelene or more
vari ant and the_non-pol ypeptjde nojety is to be X
of thgapedifieationsdescribed elsewrherqherein qoEmEiSes Fdeashepa sugar moiety

1), I l. . . .
B
an i;aﬁz}vd gryegéy;lat&m sitr?nmrpastidm@rzﬁ i vivaiN- glgr?m:yttﬂti_ogrsﬁa,pmialy hiyebeen
. selected fromthe gr consi sting of._ lysine . .
introdperpy b HaAR elerahlY. dal O ROIHAROR IS HHTedpeq ipe position
locagégl%aﬁs)ﬂé)ﬁb g'&fla dBﬁﬁfn,eﬂéQ%i’ué MEbIBindmSite! tAE acthRR@tkrédion and the

and utam c’ aci nmore preférably |ysine and
ridge pftheiantive site lpadihg cleftar cyst ei ne. Whenever an

attachnment group for a pop-pol ypeptide noiety is to.he . .,
ot et S bropn SRR 4N b B RARogrbE ghiogH1don site
covE® ERAPEdsPRHYAR KA podifiGnsROEIst NBD2 52 H4 Y0 1i0a Sikiikr #Ay, the
residue to be nodified is preferably located at the
terns (rrabhweeldy ofcuttieg AWito Orglyoosylatigrositedpludes the pesitians 562 and S60,

referably gccupi ed by an .am acid..residu Lch
whefss 455 G oGl of Pt AL O Nath BRI o Bl bosliRhs N14s
andNgpbace (as defined in WO 01/58935 and in Exanple 1
herein), preferably nore than 50%of its side chain

expddws ine veteintaresting embadimsat phidg inventign, tha pespalypemige moiety

B s R AR G557 TGRSR o

vivd g19¢0sflafian bitQlsuétha dn\h hiveD-gBubsylatidiaditeiod ah d ave i-glycosylation
. outside the tissue factor binding site thFGIaln, o
site g particular pe imve Neglyresylatign siss Typically, 1-10 glycosylation sites, in

particular in vivo N-glycosylation sites, have been introduced, preferably 1-8, 1-6, 1-4 or 1-3

glycosylation sites. In particular, 1, 2 or 3 in vivo N-glycosylation sites have been introduced,
preferably by substitution.
It will be understood that in order to prepare a polypeptide variant wherein the FVII

or FVII polypeptide variant comprises one or more glycosylation sites, the polypeptide
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and/or the ridge of the active site binding cleft.

These sites/regions are identified in Exanple 1
wheoroeioss3eb The pol ypeptide variant of the i nvePtT/OR2008400193

contain 1-10 non-pol ypeptide noieties, typically 1-8

or 2-8 non-pol ypepti de noieti es, preferably 1 5 or 2-5

non- pol ypepti de ieties, such as,1-4 or

Vanqqgwuﬁt(}}eﬁgc@fﬁsggién ost q:eé]scap@la of q_ttacbmgrsugarr(gl;ﬁgosacchande) moieties
i
e e T e
ﬁlrthenbe;lo‘dwnuﬂcﬂf‘(bcfupﬁogiqn@lsgvgaemdlem” noi eti es may be found
io WO O

| it EEORIES OhP AR A ERGP I L{rp =) P S iggoduced nclude,

but dr&hSTIRREING, SIERAHS %ﬂbn@ﬁlgtaﬁ Qi £ FRMuk ll‘ﬁvmg an amino acid
non- pol ypeptide noiety is a sugar noiety, i.

t he
residye ihgqaegat lgest 244 elrits side ehain ¢xpossdttp dee $1§fa©¢1 éas\mﬁnﬁl injFxample 1

herelalg ngh %s 18 aeqoggm e oglpﬁfg}englaﬁ aglgﬂ% P‘?lg éesu% qaggl&a geﬁ%t 50% of its side

chaif® BgRised i thé Yurfad dheddfingd af Eamhsd 1 hera). 1tRhotld beeelderstood that
ycosylation site. Pref erablfytsa| d _glycosylation site
d

gl

wheq ﬂne e | qﬁleﬁst/%i‘@(%é@ﬂsqueho stside ghaingappsed ipdhe wiface is used
R B GBI B MU RO ASAE | A o
surfdcs ataesdibititicefthe aminpaxdd tide dhaih frctht dsitioh sihde: thbeugdak moiety is

% naln the ti ssue facg%'e bindin S|t§ the active
actu, Shmany casge it Wil beipgerssay 1Q Bes & e oga threonine
S TV
attadlbde (lglllqss,msfycbanse dhisgiosidasn at almdy bcmpmdmjy%senm PRa ﬂB&ﬁllne

sim lar_way, the, term"natura

resu@l&mﬁrtﬁ?ﬁg RORTRY avlt?r@ﬂg?ééegﬂ Gl gt resnen et ptadycnd are
allow&BloteMapiedI2. RN Kkhved&ls théﬁ@%%?ﬁ sobg of e suﬂ@éﬂéﬁrﬁl dxYosed to the

occurring in vivo N-glycosylation Site" includes
surfggesi ti ons N145 25 and N322. Thus, in a very

S D ST TE S5 Sy G ion s

mcldd@tarsﬁgétﬁ@tibrﬁdele%ﬁéﬂlrf?(ﬁh tiey ?Hﬁ’p b@sﬁsnﬁgbmsmaelssn 106N, K109N,
re erae@¥ an in V|voﬁgé&cosy ation Slte SucC as an

G1214N, Kl 48NN NG delybat 126 PET.oY2 B, TR6VNy B267N+S269T,
f n
s YRR B O et s BT R s e

K316N#+@318T,[GHBN mnNtdnarconmmam;ﬁ)s 1358 G AGY) Sﬂrﬁ’éﬂ&heﬁbd(ﬁﬁlﬁn’c of the
have been i ntroduced, preferabl 1-6, 1-4 or 1-

1-8,
invegliqreihe vt wye Bhg]é’P‘PSé’éaﬁOPr‘f’ltﬁ zeﬁrqrﬁaéeff By performingg S@Srlﬁltwwelected
frond ¥hd g&ggpg&%&g}ﬂﬁ W’UW _ﬁl : WIng)él@,dé K143N+N145T,

prefer ubstit be” tunder st ood t

- A176T, BOSIErVI3N) I’I@ﬁﬁN&*SﬁGSﬁD ISP p4Xd+K 86N, RI1aht- VB T KA1 6N‘r€G3 18T,

I FVI I i de_ vari an rises one or
GSI% ]éfi %‘ﬁ@ %eergo f, Qe 5 eﬁ%)g)ggy aSUREH tut?on selected from
the &9%%&@1%&1@ of @'dW%?3V2§§N VEI478S 28Y P land Eombinations
essed Tn a host cell capable of attachi ng sugar
therdod) in pesmokih #205de) noi eti es .

In one embodiment of the invention, one in vivo N-glycosylation site site has been
introduced by substitution. In another embodiment of the invention at least two in vivo N-
glycosylation site sites, such as two in vivo N-glycosylation sites, have been introduced by
substitution. Specific examples of substitutions creating two in vivo N-glycosylation sites

include ASIN+GS58N, ASIN+T106N, ASIN+K109N, ASIN+G124N,
AS5IN+KI143N+N145T, ASIN+A175T, ASIN+I205T, ASIN+V253N,
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at the glycosylation site(s). Exanples of
gl ycosyl ating host cells are given in the section
wo eootiogdzebel ow entitled "Coupling to a sugar nRCEDK2004/000193
Exanpl es of positions wherei,§ the glycosylation sites
may be introduced include, but are not limted to,

posi tions conprising an amino acid residue having an
ASISHT 2 NE269T 1 oINS IHAHKR] 631 ABENMSRIDEYE K31 TS side

AsTRERAT T OLREn AN A, TR RS e T G S Xam oo
Gssmatﬂzmsc&mmmsmmmsﬂ e38N-+BQ76Df G5ENGHRDSE, Gﬁm‘&W%N

osed to the surface (as defined in Ex %
GSSNéE%WNJFS?ﬁPTsﬁéWﬂS%]éH\H‘ t GSANHRALONR gﬂ % he term

G58N$f<3 &35 312%5:'{‘65%5\1@531%&3@58 ?5391(1 TI(%MI@R)%P%@GMEQM\J

posed ace to’in connection wt
TlOGWKD@DGNMﬁTQTl%’I\HMl’X&TVG‘ 1B gH206 Ty THIGNOV 253N t hi s

T108 PR GS 2y T BN SR AT S 166 SRR RS R o et
T106M8+K $ehiatd 1%?%&@@@3@3181@ TRBX-ER38S, Ki oWt G 1B,

necessary to fntroduce a serine or a threonine
K1096$Ka4aN-+HN14535% Kt 108N+A2 76°€) It 0ANEHIROS T, el (93af28g Nae

k10687 80w Bl Ko RO 0B IIV L T8 £ caay

K109ﬁ$ﬁ@hﬁ@'+@ylﬁ KEOURNE G2 SR, KNOSQRDB®IN, 16 T R9-HAURB NN 45T,
ese positions, where the serine or t hr eoni ne

G124E$Adm§& GH2ENI20 T4 GHEEN+HYRE3 NG 2ANHT 26T NS 260 ed.

12 Gsal R, B3R 3500 0t kL BB S ot

G128NGD3S4NSK | 43N 0NS THASFS TR 1 48N-+HN1 49 THa2 06Ty IRV Bl NGB DR V253N,
site include a substitution selected fromthe group

K 1430l 45 THERCIN-+A30RT, KEEN+NIASENS3 ko8 16To G124N,

YR s ia LIS I RERUE R T oo

K148&151N¢5/3&E§341\K3A11&Nm3$ A1KST-60R4ARN, A1, 75G3 TR NERZHT,

AT P e A TS ﬁ%x{;@'/ﬁ@ 2\32&@{1&? fofrepi a5 M aaisn,

f
AEESERSRY PRy S sy or NS Pl asta en

IZOﬁB-Z%BNSNKVQSNH- NI@SIF+K2E61\NHC¥HBT IM!I?G3\]/&E3N05T+D334N

V254 R0 TR A OB HAYTOTETe KUt T RV E o Brer i y

| t T$E3 MN+K316T,
L S N O

T26GNABR6QE-HRATSN-+HV3d ﬂ?épTzﬂNwsaéBTfKal@w@w‘r T26/NGR269T+G318N,

RO IE D SO SRS b s

s31§Nbe3n6ﬂDMN |PZB161‘1191\/13&1WT@K’QP@H%BII8TOfR3HBN+M3\I‘$NG3)IBN
| east two |n Vi vo YyCOS Iatlon site sites

R3 15@141\&&@7“{@33% omgu&m@g %N,.m egqb@ségloq;\g%nég@;lbéNﬂzoST

B e S R S T

A1BTHE267NASI49de 1B TNVEE SN, 1285 TNFIANGM 2605 NHREOBINT26 7N+5269T,
A51N+G124N, ABINFK143NEN 45T, ABLN+Al 75T @gzé\m 205T,
morafrefentb 3N 06NOI 2054 /Td 8656 Y 258 PSS A1 80 5Y

In a still further embodiment of the invention at least three in vivo N-glycosylation
site sites, such as three in vivo N-glycosylation sites, have been introduced by substitution.
Specific exampies of substitutions creating three in vivo N-glycosylation sites include
1205T+V253N+T267N+S269T and T106N-+205T+V253N.
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22 ASIN+T267N+S269T, ASIN+S314N+K316T,

AS51IN+R315N+V317T, ASIN+K316N+G318T, AS51N+G318N,
WORDNMOEBBUN, GBBN+T106N, GB8N+K109N, Gh 8N\+G1 2B /DK2004/000193
GB8N+K143N+N145T, G58N+A175§3 Gb8N+I 205T, GB8N+V253N,
GB8N+T267N+S269T, GB8N+S314N+K316T, GBB8N+R315N+V317T,

S 8N+K316N+G318T, .GB8N+G318N,  G58N+D334N, .

T1 %ﬂgﬁmm 2 F%6 ey AiRe polypeiiidervrrentaQgarding to the aspect of the

inventib@iAbéa In thE LRGB! 2850k Zddfonal non-pol ide moieti
O 06N T26 TN+ S ROT,  TIOBNES %91%&61 ona non-polypeptide moieties,

in pafticobixaRBIEN: vBiFD]e, a7 deghibedibthe GR38T apllG6ne.Gdhfdated to one or

T106N+D334N, K109 24N, 1 N+K143N+N145T,
moreyGORARE EE LS RIBON L Doan T gf SEASSER, | 0

K109 Ml B6 dhHep 68T that<d oK Bdhanges, in particular substitutions,

K109N+R315N+V317T, KIO9N+K316N+G318T, KIO9N+G318N,

speciked gNhBEBAREn @nhgeribisKl Nt &1, of tms 2ansesribdhanges, in particular

subst@ﬁﬁxﬁ: @%%%%g %ﬁﬁg&%@ﬁ%@géﬁg ssge%%i-% amino acid changes.

For ifist2 313§ €obylatetidsbilfopliddy, variad 2 4tId38d M the present section
. KL43N+N145T+A175T, K143N+N145T+1205T, | . .
havingrintyaduged snd/oprsgived 8t Ikast ong BlvggsHatipe Ak grgdimther be conjugated

to a o R AR e any S HONHOR DRI T
K1 AR ek #55H BB b w@gﬁﬁgﬁyc%%ﬁﬁwmy be found in WO
01/5@%%ﬁ%‘$%§$3%@9&%@?@ Y 6RIGESB98T  A175T+G318N,
AL75T+D334N, | 205T+V253N, | 205T+T267N+S269T,

| 205T+S314N+K316T, 20 | 205T+R315N+V317T,
Introll@t5T-af306NelEBd8iHe MUK tad IR clsaifd a3 B4 chment group

V253N+T267N+S269T, V253N+S314N+K316T, . .
V2 %m@éﬁw‘wﬁ% em@%@%mﬁé‘f@'%#&&%@ﬁ thepgamebypeptige moiety has
cyste}f?eﬁ Mﬁ@&%eﬂ%@%&”ﬁzﬁﬁg ﬁ@l?é 3hfidnt of the invention is one which, in
T267N+S269T+R3T5N+V317T, T $N+5269T+K316N+c;318T,

additippgy nespemprcE tBNmodifivgionssitsgibed3Bang comprises at least one non-

e R T —

residirSikrOALEd tisdb3titutioR P ierably, it D eQesi el Mtk e in a
preferably T106N+Al 75T, T106N+| 205T, T106N+V253N,

positipndgeairbaitsidathe IF binding pite, 1 Gla dorpa. e sgive site region, and the
. T+T. oT, 05T+V253N, | 205T+T267N+S269T or
ndge@%ﬁm%%%@ﬁ@%’défﬁm e preferably T106N+I 205T,
T1 B A BN ontainds2XPocy s TeRie e Sa&addcat@DodtsidatietGlaldomain and
. rfher enbodinment,_of the invention at |east three in
disul Sqémig

e ryrcsabhshed dstwegnithe fllogdng evstsineussidhese £50iqnd C61, C55
d F0Y €7Dkgk YR9SPY i anf 1920681y .
an subst ?t ution’ Spég?%@étgéfﬁpggz’o(? su%ga:(?%??ggg i €262,
C15%candd¥ 1 6dg Cil 78 el C1044iGBa 0 Meind IC32H sanddtetvosensi340and 1368 de
12 T+V253N+T267N+821()59T and T%06N+I 205T+V253N. . .
us, in an interesting embodiment of the mvention at least one cysteine residue has
been introduced, preferably by substitution, in the FVII or FVIIa polypeptide variant.
Typically 1-10 cysteine residues have been introduced, preferably 1-8, 1-6, 1-4 or 1-3
cysteine residues have been introduced. In particular 1, 2 or 3 cysteine residues have been
introduced, preferably by substitution.
Examples of positions where the cysteine residues may be introduced include, but
are not limited to, positions comprising an amino acid residue having an amino acid residue

having at least 25% of its side chain exposed to the surface (as defined in Example 1 herein),
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WD 2004/ 083361 PCT/ DK2004/ 000193 23 In addition to a
sugar noiety, the pol ypeptide variant according to the
w@g@ans3zef the invention described in the preBenDK2004/000193
section may contain additiongl non-pol ypeptide
noieties, in particular a ymer nol ecul e, as
described in the present application, conjugated to
such@s & @ position eorapriseghaemhingrapidassijnebaitg atfedsh80%\Hf lits gide chain

FV] | a, var i.ant.. It.wll b nder stood that any of the
expose] s Apee hin Lo M Pimle P s ubst 1 1 at i ons.
Spes 4n iﬁférésﬁn% Bmbodigfcht OMHE aVeRBort AWLREA Wit i@ Wrddliced near

the am no acid changes, in particulaf substitutions,
or at dhreitennEguy. for pramnlé eroysteneirendudopebaintioduteds eittegr by

N d no._acid ¢ .e.. FOr instanc any of the

s SROEh B BR300 A0965 onchile ARLERSEsu Bt
LA40QT, asienC, Re62C, 004030 PHOML | P05 0hae #9080 JinGlartic@iR Pad6@! Specific

| east _one _glycosylation site ma further be conj ugat ed
exanples; f ipsepinp ARG AL e LAQ TR, BAOIBES A4 ALh PAGHREF40SFC and

_ = b & iety. Further information on

P4O%%€§%@%P%Pg?ycosyl ation sites may be found in WO

01/ 58335 We\ﬂ? xﬁﬁmtlﬁkﬂﬁifb@ﬁde hnxgay pedoadiag td)mﬁg &bﬁcﬂ ®IfieR. invention

ntroducti on of non-pal ypept.i de noi eties that have

may 139%%?\9 cyfe wich e it Eheg&lwwaaﬁ%mmodﬁ@ﬁ cysteine as an
ttachiMbRl &8k, R0 ' 16 i i
e Y0 PSSR b b AR g e
polygeomplecileangy bevmypditygeplecdes wmaniiam] inthe seetiomeritiied on

B R T AL S—.
lineafl eflbraﬁaiemgﬁgteiﬂg@@d@ﬁioy of S %Biyﬁlk?ﬁén@mﬁﬂ. ffa Bdticular

. introduced cysteine.” Preferably said cysteine Tesidue
intergsging gmbodimeesd theypodyrbentmoelgeile is. PG asfugh abV$:PEGI d

cysteine.residue is L.ntroduced in.a 20, posiiion .

oL AL AL WS RP R Wil S B2 Bl e achicved
in an Reitddé eBn& &.8. dsRBE@Ibed IV (11589351 dge of the active

si te_bi ndi n@gc eft. FVII/FVIla contains 22 cysteine

r esyVage she IoCH e § Valaipsiypsptidrvadant ensairises anly ongicenjugatelle

' - ' e foll gw na st.ei ne
ol 85 LSRN BRNFIGEREeL U LRLAOGRE RSB
a s an , an ,_an
kDa, ﬁafmm&geﬁblaawalgés@fsa oFhe §Da; #pogh1Q kParabei HgkDa, about 15 kDa
o S EAA TR e Ry LSS0 AL o F U weign
polymeh@s disalosarhin WO 991&5377). When ReFVAL pof Yiie polygeptide variant

o W P SRS Pl S5 B et
moicfi8Sh£AUBRoRBYIE: WEIgHt IR INGRS 10 !aﬂoﬁngl%l%ﬂ kih ab-absut® 1§]§a or

cystei ne residueS have been 30 intro d, preferabl
aboupl0 kRBsti t uti on. Exanpl es of positions where the

oy B LS T G Pt sions,
specified irfithes eNbehntt RIbI:dasHIakyest b SmidtAtidhodtfich@ditspecified

. . 25%of its side chain exposed to the surface (as
in thejethpregtipns Iexeinpl e 1 herein),

Other modifications

In a further embodiment of the present invention, the FVII or FVIIa variant may, in

* addition to the modifications described in the sections above, also contain mutations which
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WD 2004/ 083361 PCT/ DK2004/ 000193 24 such as in a
position conprising an am no aci d residue having at
wo e@gsBOPo of its side chain exposed to the sPeT/BEe004/000193

(as defined in Exanple 1 he£§| n). In an interesting
enbodi nent of the inventiony  a cysteine residue is
i ntroduced near or at the Cterm nus. For exanple, a

are aleeady Rhowen temicrhase thmynthiesit adtivaiywd dat pdypdpéide,pyg. ghose described in
S bst7|tut| on or insertion, in position 400-406.

Wo@z%?t? Pi c exanpl es of subst itutions include: L4000,

Q% brefEB&bstitdttis 1nﬁﬂ@e’3ﬁb§ﬂﬂ1tlgﬂé)§%%ctédrﬁom the group

artlc ar P406C. Specific exanples of insertions
consmtmg QfdéliS@@Z@ﬁDLWQ&Q. LIr02 e KAHY3 Adoreprelerbly, saigs FC

and P406 ticul ar P406P Whil e the
Subs"%??%@ﬁ??g‘?ﬁ&fddﬁ %%Wugg%r@}sgpﬁaﬁo this aspect of the
VISW%DQMZ%% HmysHexasyas ol ecul e which when using the
i on met hod has stei ne as a

iven conju
V1S8R E2ORREM2SB R Tt VIS SR BRI BI2R R 1055
e noiety is a polyner nolecule. The

V158353{1§?%§PX5@%5& e may be any of the nol ecul es nentioned
M2980, Mueswmsmnmowtahmwmom ugati on to a pol yner

mol ecul e", but s pr ef er abl y sel ect ed om t he %,nd'

c orMpespvergthsrvaripnt g costaip piod F&ﬂf%ﬁﬁg }%]'&u ng
afﬁm?\?~I EX eg{b@ of RG %ﬁgMCMS %hg& sub&ltﬁtl&ﬁrgele%félﬁfonh ﬁlce;, group

ng e Iment the polynmer nolecule is
consiStighoBSINSTBEQ, LIDH, EAR| B4HLi A3 &tﬁ&EeK6t2ReL65Q, L65S, F71D,

s (xR NRIC G Co M R LT

partié%ﬁ%tégg 7YY K8bE Fééls'@axnpéohﬂﬁﬂéﬂo@l@ thepgdrant conpr i ses

conjugat abl’'e” cysteine residue, this residue
is @s gifendg ihdicaehaboyat thel vmnanamwmlq@cnom@pmrm@w%wearymo acid
wi t.h a 20 nol ecul ar wei ght of fromabout 5 kDa to
S“bs%qb‘BQRS 20 kDa, e.g. fromabout 10 kDa to about 20 kDa,
such as a nol ecul ar wei ght of about 5 kDa, about 10
kDa, about 12 kDa, about 15 kDa or about 20 kDa,
ﬂe;mﬂ:mm&ieaﬂ&&conj ugat ed or indi rectly t hrough a | ow

99/ %ﬂtéﬁ{%ﬁ gVT:é]n%r %&ﬂ%]bﬁ&é fthg\golyge]]stlde variant of

the iRAR6H KSfrefedblPEel E0MEIr6A Theigotp bd)l&lsimgtoéalpelymm inchilesile, a
normal | y each of the non-poly eptld 25 noi has a
lipophificerommoundes gigar gmpiety O EyRftn 300 %ﬂ?éﬂfm‘i OBRFOHP

denvaglgl?lg %ﬁéntg ﬁ fifse a AP ay Qo#g?adesfrﬁblé‘"h{dﬁ)g 3 fes ‘tkpﬂll% Ip%h%@ﬂtlde

e amno acld changes ticula
varidht s paﬂlutﬂiaﬁﬁﬁreasabﬁmctiomﬁzm wivd tel§lifeemtlion inaeasedplasma half-life.
conmbl ned with any of th m no, amg l_ﬂl fi C%Fﬁieorgs 1 tid
spethe p@apentﬂewﬁléar&tlm? FCPHHEARL [RIHY OBYIEE L pon-polypeptide

mo1éfﬂv y n{'ﬂ%gtals%ﬁf]e cjoﬁvgfufeﬂ kS BRS orSHBRUi ISRt 9hest Jﬁoﬁfrﬁ}%&ﬁude

or FVIla variant nay,
moieties, e.g. to a polymer molecule and a sugar moiety, to a 11poph1110 group and a sugar

moiety, to an organic derivatizing agent and a sugar moiety, to a lipophilic group and a
polymer molecule, etc. The conjugation to two or more different non-polypeptide moieties
may be done simultaneously or sequentially. Further information on conjugation to non-
polypeptide moieties is found in WO 01/58935 and WO 03/093465, incorporated by

reference.
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addition to the nodifications described in the
sections above, al so contain nutations which WD
wWQo@408B8861 PCT/ DK2004/ 000193 25 are al r eadyP&IYDRR004000193
increase the intrinsic actiyity of the polypeptide,
e.g. those described in V[z 2/ 22776. Exanpl es of
preferred substitutions include substitutions selected
Methbdsaifiptdyarigg aupnjugoted miipepyidd vaviBeo) thEryemian 4298Q,

. o B e AV 55

rodéd@B ﬁ%ﬁﬁ% :aMZag fpeRRNGEKS&B itder conditions conducive for the expression
P V158g§E296 \Y/% gQ"‘K337A, V158D+E296 D+MR980Q+L 305V, P

of thé\}gsgﬁﬁp@@@@d NZOSEingvbe SOlyPEBTE\reRanly Khereypahhe alypeptide variant
7A, 10 th i : ,
comnah At e o e PRapLELaR g TGP PG cukproto host el

capalfiX l@f@{\@va% %ch%yﬁﬁoﬁ,%idfdr@tlie@&yﬂepﬁd@ﬂkﬂiaﬂﬂﬁ%bjeuﬁeﬂ ¢msonjugation
sel ecte

to a B ypERtifE meis i racyceE B ORISRDS) gtV B30Iy o urter
inforglé YIIi & agxljeg%rgﬁ%r%& cdnfddtedERAGhts GBI, E82K, F275H and

thereor,”1n particul ar L65Q F71Y, K62E,
S43Q and conbi nations thereof. 15 As al ready indicated

above, the variant ?ay al so contain conservative am no
Conjugation 1@ apebmeimabedle The non pol ypepti de noiety As

I ndi _ , . _
e RSSO PRI Bouis 4 i
polypeehelealikysusk hes hattirdl oo syrtieticdomespd pmet etthetgyowplyaner, typically

.. polymer nolecule, a |Ii hi ] i~C nd, .a_s
it e e e OB BEGRTR A SRy so0 20000
morégﬁrg Rib®y indBE tah3E of bttt 30615,000Da, eVenihe@erefeblysinthyrange of
onfer ‘desirabl’e properties to t he ol ypepti de

abouﬁ a+l2&ma, such aean thieoahge ofi ahowicas@ KDRUWbER Biedprp nakauf dis used
alf-life an

or_increase L ”
e oSSR P A Pl
apprBﬁiﬁﬁt@efvefh%@ RARLRFige and Peflvotsahy fachilibt thiene veillsmrinelly be a
conjugated to two or nore different types of

certaimgwtﬁ@ulﬁpwpightj_éistri’e@iﬁen g given golymer RrepaiafifRr nol ecul e
and_a_sugar i e ' ilig .
ot Bty PECLIRAFpayplcR AclBRBOI LA ROV DR LI e pol-
NH,RAE4 Polyt@bexylicpeiai ki golgCOQH p idhaerogmilymeris apobmdre,

etc. The conju _ationtotillvoo re different .
compia¥ing SiffprRa coERingETeHRseHIch 3§ oo TLHBBGS QP

or U . E - ; . _

o SEHB L AT BE O rpAag sli om

the @66p WasRAHHOBEAFalkilenepyxide & £Q),hycludiag pokyalkglenpglycol (PAG),
2004/ 083361 PCT/ ?K2804/ 009193
such as polyethylene glycol (PEG) and polypropylene glycol (PPG), branched PEGs, poly-

vinyl alcohol (PVA), poly-carboxylate, poly-(vinylpyrolidone), polyethylene-co-maleic acid

-
-

anhydride, polystyrene-co-maleic acid anhydride, dextran, including carboxymethyl-dextran,
or any other biopolymer suitable for reducing immunogenicity and/or increasing functional in
vivo half-life and/or serum half-life. Another example of a polymer molecule is human
albumin or another abundant plasma protein. Generally, polyalkylene glycol-derived
polymers are biocompatible, non-toxic, non-antigenic, non-immunogenic, have various water
solubility properties, and are easily excreted from living organisms.

PEG is the preferred polymer molecule, since it has only few reactive groups
capable of cross-linking compared to, e.g., polysaccharides such as dextran. In particular,

monofunctional PEG, e.g. methoxypolyethylene glycol (mPEG), is of interest since its
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26 Met hods of preparing a conjugated pol ypeptide

variant of the invention In general, a conjugated
w@odogpgssi de variant according to the inventi oPCIRK2098/000193

produced by cul turing an apg;opriate host cell under

condi ti ons conducive for thé& expression of the

pol ypeptide, and recovering the polypeptide variant,
Couplﬁfﬁlfmﬂs’t@) is réletiyedy Wnﬂht (cnhday ouzEr Tieagttve Brevpnip evaitablefor conjugating

i e RS OHEBFD SRl AL b
ehmlﬂé‘&f& QRY{RL1HAR cmﬁﬁgdt&i p&l}péﬂ‘i@e Rathe pinttee hamogaicous and the

ubj’ected to conjugation ‘to a non-pol ypeptide noi ety
reacuon of thermlyseranelcgplesoith thesBigBpHde VW?I% &y @913’4@5%@3?

vartaiifsst bVl Rl HE Rl RIQMED ) HeAiStbeprie variant,
the hyf8x P Rsupdol eeiodyrher Ih@leﬁlﬂbl ﬁhsdbd prot/ialed oty petpyaied dorm, i.e.

variant may be any suitable ynmer nol ecul e, such

with zeagtivefunrtionel SPEPHEREDIES ﬁBWB&hyﬁilPd"oPmH@%YéF’%}n%&F a}lydfaﬂde
N
e
succ1ﬂﬁﬁﬁypp@f>ﬁ6raiﬂe]& (SSBAt’))l idwmm@maﬂfoxymeﬂiyim@flﬂ) @@@Zd‘_l)aqzole
even nore prefera in t a 0
carboumte (Bgl@hNgwdr%ysw}{m@N&e&ﬁié)agﬁg‘% . ABoRE e YPC), and
tresyia% R@Sti 1ta‘$1§ abfRfed g}%ﬂ{lﬁbf‘mbfécﬁl‘éﬁﬁk%%bhﬂﬁbr%ﬂ available, e.g.

a| n ecu ar wel the word "about" indicates
fromémektaamemme;aHamevﬂgeAhDU 84y blaﬁomé’iO@MA&ﬁ‘cPhaém@e@t@alS ple,

t he act t h I
UK. §B?‘é YOSl cgl er ﬁl%f)f% I'H,)(lgo&r{}%rﬁnglr {,u%snfor use in the
BE, CHlslop 2003 kt
Al Mﬁ%&mw ot
Therapmltlas)pmlcynparalmipdwwm acmf@reqme e. poly-COOH). A

ool PRl Rt RO TR AL B L 8 Einging o
PEG%QMRS) tEXareduesd Sfstebnd dediahies. Spé@iﬁ@éxamﬁlmﬂ aetivatet PHGepolymers
pol ynmer nol ecul es selected from the oup onsi Sﬁ@eag
partxgmlam) pgp&errkeﬂ foreoupking éo ¢ystanye repiguPS O fipear PEGs:

viny BultG BEG ke T By BB AR M B8 '”‘f’ﬁé?f)mﬁ%‘de'l’m

(MAL-PEG), E}Jrﬁ'@ﬂ'a’@ly thR¥iYide-pHBG (eiiomPEST)@nd orthopyridyl-disulfide-PEG

orSo. melbb kSR SaeieE e IR SIS Gyl suon e

or m?’?ﬁ eéoéi’gmefs llﬁQJ\,@g SQQBEM?@Q AR 10 ’Da, abfdfut BN¥Da or about 20

yner suita r redu0|ng i nfrunogeni city
kDaand/ or |ncrea3|ng functional in vivo half-life and/or

serum hal f-1ife. Anothe 0 Cc

< eSO SHGER G BRIl SR DB ¢ Brminal

Ge Rk Aol YnfoRRA6R! dt¥h 886 d GGy HES Kk thad beRREY fi? PEGHItion of

blOCOﬁpatIB e, non-toxic, non-antigenic,
FVIhxsrfemnﬁmm@dﬁﬁﬂ%ﬁameomaramdd@rmbﬁ referenbaibi | i ty

properties, and are easily excreted fromliving

organisns. PEGis the preferred pol yner nol ecul e,
Cou%hw%%dlu ,agwgya)Ly few reactive groups capable of

ross-11nking conpared to, e.g tEol ysaccharl des such
as desordexro a¢mevp¢anW1v@Lglmosylah@h@ﬁ Aeplveeritdepruantofhe invention,

the %‘f‘#@gﬁ%? u}ént héﬁ'cc?&ng gleypo(ﬂlpe&)ﬂgg@nan't 0 be R5&HATh a glycosylating,

eukaryotic expression host. The expression host cell may be selected from fungal

(filamentous fungal or yeast), insect or animal cells or from transgenic plant cells. In one
embodiment the host cell is a mammalian cell, such as a CHO cell, a COS cell, a BHK cell or

a HEK cell, e.g. a HEK 293 cell, or an insect cell, such as an SF9 cell, or a yeast cell, such as
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WO 2004/ 083361 PCT/ DK2004/ 000193 27 coupling
chem stry is relatively sinple (only one reactive
w@e@u/833s1 avai | abl e for conjugating wth attaptiDKR004/000193
groups on the polypeptide). ,gonsequently, the risk of
cross-linking is elimnat e&, the resulting conjugated
pol ypepti de variants are nore honogeneous and the
S. ceravisond @rPiokia phgiotinloy ary ofthiediost ests wiephoneddepanafise Jturtner

oS R BRI TR O B389 o
03/09365 PRIBbIpdfatdtay Rfdrencel he hydroxyl end groups of the

pol ynmer ol ecul e must be provided in an activated
form i.e. wth reactive functional groups (exanples

‘\ ich | hri ] . d id
ey R i §HOIBEL R Yot 8 BRRHORY ST 28 05 e
( SSIrhe polgpdpideivaydntsoitthe prasemtanyeatsg,, optionaly inighyayylated form,

roprjonate (SPA),. succinimdy carb thyl ate (SCM,
may B RESEFLEE Y Sfakl 1@10("64@)@@ ?ﬁ-@%ﬁ&%‘@édﬁ?m e
: . ing fl
on Bl SRSl R AR (N ot
sequandedn alsefatde sansdonmed air siahsfectodhd st referably) the hosp asll is a gamma-
Nektar Therapeutics, Huntsvil AL, USA, or.from..
carop HRiecRes Ay e £t PRt el o el i o the
inveRfiorPmby Ba bRAukbdd) 8BEit Mss BFFRMGHIGTbP e iiBd] siBthesis!bed cdriination of
use in the preSent invention are described _in the

chenNeltsnthisib et a bemBinationeef dhaniah syithryiszod seqoxhipant DINA

¢ Togerapeuti cs), incorporated herein by reference. In a

echiOPEY-cul ar i nteresting enbodi ment PEGyl ation is
achiaempibotile SQ@uktt@antoding B olypesdider variphtsof thoinvention may be
i ntroduced cysteine residues. Specific exanples

consgeeted ay deplHEE gy aVythesiang papelpetideseayense smdrr@dﬂ?‘g{l and then
crarfHobl ARG EUPE ] B L85 QR 10 3L Bt o

rem(z/\il\a/tlmAYLiléE) gg%mcfsfaﬁﬁitg?&)m@ndmmmgd eii/ﬁf@icmg(s).
' - , prererably mal el.m ge- t - an ..
or t H8pyrelastidededinnes &é-%}é@l%%ﬁ@geﬁgw Slﬁ?-glj;%ﬁ?mgagenws n

| ¥bertionst thd - TeReg@inky i db
eSS OBIH S 1 SR, SER kgl s
cherkioal, syathesis, df) byDainganoligofacledlesynthbsizar, Whereladigonvcleotides

not h enbodj nent, a. suitabl e.PEG nol.ecul e be
are dioiEes besen nhuRInD apid Sepence St Magedradp ke iRt udtfogh and
pref%’ibﬁ%‘eﬁ%ﬁﬁg ARck RIS arde T or&®@H tAEhos @61 {PFhich the recombinant
EGyl ationof FVII is found in WD 01/58935,

polyipeptadepariatiesilHer modudsy. Fasfexamntse seversl pioplh gligenuglestides coding for
noi e In order to.achieve in,vivo.gl.vcosyl atign

vortts o e frelrd SR RE T mial oK tnf R by PoR

(polPRetROLh AL BN NES:1BNA ©f Ui atdbr dRirPRhRANLORG (Baahy Rroc Natl
-frust be inserted in a glycosylating, @eukaryotic

AcadSpir U84 18811 8Ad 9B, 19PA) Thepndivisiualrligeancleatides ppjcaliy contain 5’ or 3’
el ected from fungal i | ament ous fungal or yeast),
Oveﬁﬁjﬁg%scﬁor S?mglﬁpﬁ‘&‘iarﬁ%ls?nslﬁl&'r fromtransgenic plant cells.
I'n ahie a@d@hﬁﬂ&d@ﬂsyﬁth&m ei-diredted muitagensismalanathermithod), the

such as a CHO ce a COS cell, a BHK cell o%,
nucleotide sequence encoding the polypeptide is inserted mnto a recombinant vector and

operably linked to control sequences necessary for expression of the FVII in the desired
transformed host cell.
Persons skilled will be capable of selecting suitable vectors, expression control

sequences and hosts for expressing the polypeptide
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a HEK cell, e.g. a HEK 293 cell, or an insect cell
such as an SF9 cell, or a yeast cell, such as WO
wQoe4/0888861 PCT/ DK2004/ 000193 28 S. cerevi Si BET/DK2004/000193

Pichia pastoris, or any of tfge host cells nentioned

hereinafter. Further information on in vivo

gl ycosylation of FVII and FVIla is found in WO |

01/ Bhoresompmagiyectys mpydhess aufoneBioysly Jerlisating vestess b @ector,
which HRATOR QB GRAtIR RO LERERILAS, ¥EEhRTL: Sliciilent of
chromiov@nalireplicatipt,ieom alplasmid Afteraattaelya thedvectr iy onenmlyichevhen
. roduced by, any.suitable nmethod kngwn in the art. Such .
introflatHda0 4 et Bl < Ehsiiediets g bt iad |g81a<f%%m§r§aﬁ%%&§°gether with

the cﬁ%@&bﬁ&(sﬁ)ﬁhﬁo%ﬁﬂﬁ@ﬁ%%@nYﬁé@féﬂ and expressing the

sequence in a suitable transtforned or transfected
hosThe Peatdrds atsifsrably e ckprsssigeydctirdn whidrthenedeotide sequence

encofi GRS BEIs tny F is RiToR Sy e Pl itinmy spments
requiRé Pl EREs criphibR bf tHe@Bslebfidd selyfdtckYThedeckdh Q:m'y?ﬁially derived from
syn

synthesis_or a conbination of chem cal hesis or a
plastaishasivical Do oF nember of spitaysespseisipnaieatorseiop arirassinn iple host
X . ® l. . .
cellstrg%?}@lggl%(? iﬂ%{fgmérag ff'(%%r?lgﬁaﬁi]shag/g@a%ﬁ@g ﬁ]ie?eggﬁlﬁeg ylH g}éeahtf}?mre. Detailed
inforaoifish lou Gukablbyedtee f@texpassinig FYIL taep b foigdan WIO 10¢(5808IS;
. sequence encoding hFVI1 and then changing the
incopQERtechRY HéCr§dfuence so as to effect introduction (i.e.

i nsﬁi{){eﬁﬂ “Qbntrdl lgécg#eh&ﬁj’ ?srﬁﬁﬁ‘ﬁéd fl@ﬂéﬁ%ﬁhfléﬂld@%l AhIeR which are
or substitution) the rel evant am no aci
necessasy olumivantagdiue forith¢ eqiréesdmnd ghuepal epdpside vavan bfthieligvention.
nodi fjed by site-directed nutagenesis.in, accordance.
Eacl\ﬁOPﬁOL%ﬁW o TR BEErRD R EF i 3fid gqquence encoding the
poly P8 UbAiAlR. SRAUDAES! deguddicEBPREREe, Bt arkthof BBRIA), a leader sequence,
synthesis, e.g. by using an oligonucl eoti de
polyadenylation sequenedy eropeptids! seguamse | prombbe snhaeeresigirean activating

based on the.am no aci d,sequence, of .t he si r.ed
seaqug Rl USIHAES S Ao g gh BTy 0 SER G PHBlpe contol
sequée® Bielddeal profmBick N Qi@varidty @Fex?@é%ﬁioﬁ RbhtrdlRedydtnedl thikebe used

reconbi nant’ pol ypeptide variant will be produced. For

in the peesenténvestionres. agyraf thesonigolriaqrances disdossddn NYO 0858935,

. ' e desired pol ypeptide variant may be
mcmg)%a{t%de@l rzeg%e}é%d assenbl ed by PCR 25 (pol ynerase chain

r eaChé Mleotide §aduente 6thé igahtidiertbaing ar btade (drfak), whether
(Barany, Proc_Natl Acad Sci USA 88:189-193, 1991).
preparRd by sie-direciad myfaggensise sxaviasise BCRyqs othar methasls; mpy; optionally

. : f . Q.

8 ol R DA HOTRL B B3 350l SO s
wherathe tpobpepiddreatiant ishebe gﬁdxétai)frbﬂl&hs eﬂnltfa'ﬂ &vehichnic ixﬁxp@sﬁdgle Such
) ol ypeptide is jn ted into a rec i.nant vector an
Slgn%eatﬁfep_ rgsept, shaitd L%om%ﬁz‘zd&y_ feel chsen gxprepgon of the
polyYBEESEH . e 4061 B U TORAR RS Bt it
hFVHpbHEwitémpgous ((@bbrginagmzdrom arother®ai@ihaordi VId) to the polypeptide

or may be homologous or heterologous to the host cell, i.e. be a signal peptide normally

expressed from the host cell or one which is not normally expressed from the host cell. For
further information on suitable signal peptides, see WO 01/58935.

Any suitable host may be used to produce the polypeptide variant, including bacteria
(although not particularly preferred), fungi (including yeasts), plant, insect, mammal, or other

appropriate animal cells or cell lines, as well as transgenic animals or plants. Mammalian
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sequences and hosts for expressing the pol ypepti de WO
2004/ 083361 PCT/ DK2004/ 000193 29 The reconbi nant
WO e@io8330Ry be an aut ononously replicating vecPGI/PKR00a/000193
a vector, which exists as b extrachronosonal entity,
t he repllcatlon of which is |ndependent of
chronosomal replication, e.g. pl asm d.
cells Atetprefieaed. vExaymplashd baecmdrhoseceﬂﬁ énclyslecmamypiesitive bacteria such as

h t {
iU PP b LS s
such GOSEARSIE (8)i. E lehbCithtile fidandie@rs fungL dostcells inthde strains of
vector is pr ef erab y an eX ression vector i

i ch_the
Aspergalémse 612 deoryeefidnbiger, o domdM@'nﬁ HESEEIYRE Ft fczé gu Brgmples of
sulta@g s?posr%%m in%ﬂldgsé%rg BE %ﬁﬂn@é@; oﬂ}érggs E%f ?c%e&%sg%?leot ' de
Schz@@&ﬁéﬁﬁwayc&l &KImeektmycesS Pigid, @ﬂéﬂ 3 Blepdstoeid ok Pomethanolica,

Handgaioonshes . EepmasBhiont TArorig. RORTIRoEuN Fale Hte oGt
1nclu]|a|§%,er i u‘%%}&&%{lf, egéﬂ | 5?;\5?(‘) 1B ﬁauggﬁergﬁ?%'&%QZI)VbrtZiﬂz%hopluszoa

nto tion on suitable vectors
ni ceflo (Higk e SUSE,FAT 214n®&ampﬂesmfdu1tablmam£@9$lsst cells include

Chine i Tohes v an P! TR #rC RO o P OB G L Caniiafpikey cll

lmesV(tﬁU-‘S é‘% &colg YR 1650y anbeagaued @RU—P@Sl)) mouse cells (e.g.
expr on of the polypeptide variant of th

NS/@))Behy Homstet Kidizay( BEFOt aellinsetae ﬁ’&éC(ﬁ’&‘)RIbéﬁ%@li #ECECCL-10),
f to t
o e B B R A RGBSR b oo reknow

in th® 'auét a8l @vAiRbld frothipaBlié @epositdriadach sebe @iegican Type Culture
pol yadenyl ati on sequence, propepti de sequence
Conpqtmokeq:kvﬂém Mmlend cAlsepsarmakaealisysnch 4ga CHQ elhaway be
al__pepti. i0
o SRS RESERE i ARSI g B s

5,049 Bgﬁ%%i'der:@o provedeviatpr@tey gbfcospmicsst the pclgpeptnﬂle variant.
sequences may be used 20 in the presen |nv Ptlo

e. gMeghagds for infrediecing exoIzcRcOYE B &1tg) |ﬂ§t:ar 9¥e gell fypggpas well as other
1nf0191‘}e{t1%§% gardlpg ré%glregﬁ &])%hu@for{ E{ﬁtﬁff&%’uoﬂ_ BEF VHQJaﬁﬁﬁtb de¢ found in

uenc tiron encoding a pol ypeptid
Womrssaas ,invdipbdaesd hepriebprefeletse. si t e- di rect ed
nmut agenesi s, synthesis, PCR or other nethods, nay
optionally include a nucleotide sequence that encodes
Phaa?]ﬁh l gbﬂﬁon heIhfirdlonRiidiitdgsel S present 25
peptide variant is to be secreted from
t heIm:etﬁhrﬁlelr nspekt, the presentinestioagslates tGachmpesitier|in particular to a

B PO R ARORIE Ty

25

30

haﬁﬁ?arcbl?tmall Tb&p %%&Qﬁtek@iﬁleﬁﬁy be honol ogous (i .

nor mal y assOciated with FVI1) or heterol ogous, ('
or i Jibaaolypgptideovarianioertibe plyma@@tlpﬂmmwvm ageprding to the

. or m onol ogous or heterol ogous to
1nve?1ﬁ81\{ﬁ-@§tbe&1§?c} as ?mg&c%%elg{ signal peptide normally 30
exX PRz thd lﬁgﬁbwﬁﬂlgﬁiﬁbleﬁ@ theqiolreptidératant Sf tthe tlnventlon or the
normal |y expressed fromthe host cel

For
phaimricevtinel FoRPesmtiauef the Iyertiogn i PasEpHargEsiu ? éhWatment of
uncgrgtéo%sag?é%leedmg events in trauma patients, thrombocytopenic patients, patients in

anticoagulant treatment, and cirrhosis patients with variceal bleeding, or other upper
gastrointestinal bleedings, in patients undergoing orthotopic liver transplantation or liver

resection (allowing for transfusion free surgery), or in hemophilia patients.
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Any suitabl e host may be used to produce the

pol ypepti de variant, including bacteria (although not
w@asowiogisbar |y preferred), fungi (including yeaBCEDPK2004/000193

plant, insect, mammal, or otyjer appropriate ani m

cells or cell Iines, as well as transgenic animals or

pl ants. Manmmal i an WD 2004/ 083361 PCT/ DK2004/ 000193 30

cel Teaugieds gelired as 8 injmpatepiving epupsrised bypn pesinsic ageny. It is the

f
4 5 RSE S REGLSLL S 508 B conmy

St r Epinannis elassified g eﬁmeﬂb]gﬁﬁ éortenéteativer BRint trawaf resslts in internal
strains of E. coli npl es of suitable fil apentous
ComPII?FF@%ﬂ: opgrardamagr and H?é«?ra@éxaﬁma Bge BRereakdisasitive jguma (as the

cons%l A dfe érH anéﬁ%m(eﬂ%traﬁH@ﬁ% ’bg&'; arft dd3irbih 8 iRsueMYaRE H.ﬁﬁ ergans)

anples o sul t abl e y8ast host cel
resultmmlaxt@nﬂﬂlaanmshage Saccharonyces, e.g. S. cerevisi ae

Schizosacch ces, Klu veromyces, chi a,, such as

o SSRGS PUREPIC R et S e Aot oyt wounds,
fallspﬁh&iﬁi?érfla@m&’énts\(@hﬂ@Mb%vouﬁ&@@' es of suitable insect

host ce i nclude a Lepidoptora cell line, such as

Spo@u}imrsaoffﬂmlqus emajfdoe(@@ddzy difepti hivasinjury, m@pﬂm& Plrgnic

s b AT I S0 A B R o ven

by nlitﬁf&i ﬁ{urja B kay (0EDE: d6&! dandab#@scludia g Mary Aebsis, primary
G een ankey cell lines % % Cos 1
sclelpﬁmg@h@mglmssr@é biligyystresiaAlress cCOmmMopgBE§es;o ﬁm@élsemlu@,e direct

ivef iy st Bk 3T R oy M Sl Bo e,

hemb6é&hrgmatdil WQISoxﬁ’é\HﬁeaﬁRgald&J@m)la afd giicogeradtomge ﬂﬂb:ise
cell lines are known in the art and avallable from

Trmvﬁnl@nﬁaeowﬁb%k%mt%e%@eﬁora%eaﬁlﬁg lgteatape GRDYe BAUSHES ur e

15

15 FILLSEL 3 00r AL o MR8 o BB T e
investiad for theamariufactere, of @.ngedidantons foaltlyd ﬂra:a&msxﬁterfaimases ogdisasier

descriped iin US 5,047, 3 n ord rov
Whemsﬂet«@am@ﬁl%aiﬁl&h?w %ﬁ%ﬁ%%%??@%@ﬁ e5ph} S pton relates to a
meth?it Mpééatﬁlgra ﬁlﬁhﬁfaﬂhﬁ&hﬁ@a 6?&92&6 Re 8ié§rd@f\|®hbﬂ%§rpclbhﬁnﬁ9t%fﬁis

cell” types, ‘as as other information regarding
desmdo]m; euBPINING pimnimmrrmo amdarpwel inced thereoffan eXfe¢tive amount of the

variants, is.fo OV\DO/ 893 |nco orated
polyffttYafant ot e e B R ROR B g IRVRBE! o °C

t he Bk WpIRS bp&ls@d@ss/afrs&d@ﬁewﬂeaelﬂ 1ﬁdﬂéa"s€tﬁéloﬁﬁﬂﬁﬁﬁon fshiRsirable

present invention relates to a conp03|t|on

inchpte b¥igupeilimigeco, haraembazen dnauling bimpobemerhages, as well as patient
wiaSBELRL DR MBLNOFA L s NSNS A

underBéing Maypaitatibas isticAd undérgbing réﬁ&aidmzﬁﬁl{ialtﬁﬂﬂs with vanceal
conposition accordln to_the invention may bhe used as

bleegings cnofhas ridespiga tdésepw@lmr@w ip Mgl i ép @Flfqn%i?létﬁ‘é that thee
polygg}gt}/cﬂeg BE ﬁ)tgﬁ yﬁ"ﬁﬁbﬁ‘ i1 BE ubdi fo*J ﬁﬁ:ﬁ@ak&ﬁclopfonhgﬁon is hemophilia, e.g.

ositiron o e 1 nvention

von Wéillebrand diseass e‘tielmho;ﬂld[a Alieeniopbiiai® ot hehogilia C.
uncaontro] | abl e bl eedi n events .in_traum ?atl ent

t hr ghﬁael;/pgﬁ V@ﬁﬁlgtq glverﬁléppl i pgdrainigtered to pat1ents ima

therapeutically effective dose, normally one approximately paralleling that employed in
therapy with rhFVII such as NovoSeven®, or at lower dosage. By "therapeutically effective
dose" herein is meant a dose that is sufficient to produce the desired effects in relation to the

condition for which it is administered. The exact dose will depend on the circumstances, and
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anticoagul ant treatnment, and cirrhosis patients with
vari ceal bleeding, or other upper gastrointestinal
whb@ansizgs, in patients undergoi ng orthotopi c PCT/BK2004/000193
transplantation or liver regection (allow ng for
transfusion free surgery), or in henophilia patients.
... VWO 2004/ 083361 PCT/ DK2004/ 000193 31 Trauma is defined
will Be asegrtaigable Py oge ghilledip the ag yeing knewa teshnigyess Narmally.che dose
shoud¥68¢apable of grﬁtvjaﬁ’tin 4(?1!1%5@1%1%% £ of gpl@ﬁ@&f‘th% Roddifod ot
~and places arg i nanci al burdeh on the econony.
indichtion breing $reeted dt iwill bel apsmarait tdthosddilakill orthp ert¢batahieffective amount

Bl.unt trauna results.in internal . conpression, 0rgan )
of a YRt ST OB FOTIPOT U G A e PR TG % g the disease,

the dok@QURRadr@BistBfon KhEANS SHAMERNG ShOfol FepRae HhriRR BELERbdSMbn is
the body and destroying tissue, vessels and organs)

admingsiered glone ovinteenivaktiomwith otlea ferapentie agentra theldassealedilife of the

auner event . Qe traffic accidents, gunshot
com (_yslﬂtﬁo 39, an%fqg? fg%rferﬂi%ﬁlﬁh‘g‘?@e g%&?n&e nts, and st ab vvo_unds .
G r Thopolgp@idt Reriddt W€ thadTBYendidn Gaptefealidy adhhir@érel iy £ Eomposition
. .injury, 1ncluding chronic io al coholism chronic viral
1nclqd@}%z; Phargagsufigdly gceptablg sarripy or enstbienit ‘diharrasrsutically acceptable”
mealPBEALP SSpHELbetoc s AR B ORI oo i
administerad.\Suck phataseutpalin atap@ble crriorslaid dxdciyigntabreasdlbknown in the

Less co n _causes of cirrhosis_include direct I|iver
art (168, GF 9X%ﬁ#}%@8ﬁ0_p'é a’hangaéfs%cai Seifnees, k378 piligion; Arlpdfigmaro,
Ed., %@E@ubhs@g cs&gmgg ng@ Tﬁhﬁ{h‘&é@uﬁca{‘ﬁgﬂg{ﬁtﬁﬁﬁ%%kﬁyment of

son''s diseaseg, osem a, and 0gen storage
Peptifies enb Brotdis, $r Brokjrenmdli Hovgesrd, Bds.kEyylonddiraenis [2000] ; and

or.treating late_stage cjirrhotic, pgtients. Thus, in
Hanqifiokink PR R R PR s e o D RIibE B cRhqtiageutital Press
[2000p! ypeptide variant of the invention for the

manuf act ure of a nedi canment f_or the treatnent of
di s€hepelypaptide yanahs of thi drveintiore bant befusedriias ighandéor in a salt form

desiraple.. A still further. a ct of the. present .
e SRl et el M R RRRRE e SR 556 et cart
metdls) ¥idchasdodiuGe pSRsMmI¢BE G d WheditmChOkell 89 8R! 2ifdsdltS. These

20 desjrable, conprising admnistering to a manmal in
salts o egmplegesspy By peesens @s pweystatinerandftr amesphoys stypeipitei de

var i UL | . It Lhe .

1 v SR bryRinal ol BBLIFRERLh of e GAROT b B8 i dfped tome orim
conjimution & thobtbdraherbpyutia ageits. Thestesdehlth®y bd Medipotiteddstpaitsof the

not limted to, henorrhages, .including brain

sam¢phismAsRIEed compogipn orgIa Re pdwtnistgied Kerseafely diom the polypeptide
varidif Spﬂﬁl‘é ['il‘f\lehﬁgrr, Qgﬁ&ddoﬂgli’rexﬁllﬁf%% i §c§{)f<ﬁﬂggwitﬁ YhMES treatment
exanpl es 1 ncl’'ude patients under gol ng :
schedulanapidditivas the pslyppatidesnatiantorphagicegtidab s@apositiorasfdhe invention
atients with variceal bl eedings. Another w despread

may%?élé @/ﬂi@ﬂ‘r"ﬂ%trtoioltheﬁm‘?fwlﬁ is contenplated that the
pol XpeRfidrtesr fle futfoseYLME ??ér%eﬂ’!' ih‘!/enlkﬁi%% ﬁ%gﬁcg:% be\?l(r)hnumans and other

i ncreased clot formation | enophi ,
manidls. dhns e victhods are apphicgbhd toibathhurhemthptapy aad Beterinary
1hetn(g{ghi lia C. The pol ypeptide variant of the invention
2PPUCE Ui ni stered to patients in a

The pharmaceutical composition comprising the polypeptide variant of the invention
may be formulated in a variety of forms, e.g. as a liquid, gel, lyophilized, or as a compressed
solid. The preferred form will depend upon the particular indication being treated and will be

apparent to one skilled in the art.
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30 therapeutically effective dose, normally one
approximately paralleling that enployed in therapy
WowRaon/0833FVI | such as NovoSeven(r), or at | ower PADBPEI®4/000193
By "therapeutically effecti dose" herein is nmeant a
dose that is sufficient to produce the desired effects
inrelation to the condition for which it is ) )
adriinniastteataethe Phemaraticaldmseogition cdmpasiag e pdlgpeptide variant of

.circunstances, and, WO 2004/ 0833 PCT/ 4 .
the ighp Fiap e S HBPRP PO S Dl TIAE oA R g peptide
variaﬁﬁxinﬂ% bK B%P/Hﬂffs&?Wil ety oNoForBdurys kidke id abeart. Sheoll peptide

_capabl e 'of preventing or Tessening the severity or, .
variagpmente of a sthiele aolnbiictfom by the remevelarishivldes aigprorekitie dlegradation
oo Lt owi L e a re 0 th . [ ' . .
st S PR BROEA b PR ShaRl e Lyt Bks
easief RARDDE tfhioMe htidnd end, firy thiatdagyoftkene petries] qtieler abticn, viyjdn

t he di sease, 5 the dose, thegi mnistration scﬁedule

potentjadly ivan besomnedife ppang.i e nreferrsthforgy Willyippgrd vpqhe partictlar

o di 1 s ' ' i W t her

) B 08, P00 L B LRS! 1
conplsadminfsgatiane thé forgeirioal ohtkalpréscnfinvdntiop i baiperformed in

O N R L L REN R

intraé’%ﬁg@%QHﬂrﬁéﬁﬂy}/uﬁ%@l@ﬁﬁeﬁ@l BB fitoREl9 inPhRiubhi iy,

ceutically accgptable' I 0 means a carrier or
intrapuiciopien vaginaly, cretdlynintraceilarly, anin am aiberrageentahde mennes. The

tients to whomit. is.admpi,stered. ch e
formfilio R e e A Rgret SoRE RN FEfe. alficlep bofedpiegion s
acceptableRlihg 16 ds el lN&owdih thSHE sublis @Kﬁ%ﬁlﬁr&mplantation. In some

em hgton' s Pharmaceutical Sciences, 18th edition, A

instapeesChe framaylatiomimay e diceqlympptipd aba sRRERMYT PI1BO0] ;
Phar maceuti cal Forrmul ati on Devel opnent of Pepti des
and Proteins, S. Frokjaer and L. Hovgaard, Eds.,
Pareht¥hRr & Francis [2000] ; and 15 Handbook of
Phar maceuti cal Excipients, 3rd edition, A Kibbe

. Ed..,
PhaArmaefstred examme eka phargepitical cRPosIop s eqlydon, in particular an
w00 SR AN AP oy
pharfia€eutieb] Solutiohefonidaticaslatesproiided i kquid foret,appropriate for immediate
use, glléﬂ%a:gﬁ?ﬁ%gga 0{1%@1@,&51}8%% %lgg ﬁgpq%%gieggrll _g]z?f) ﬁ%::ig gciﬁgﬂzed form. In
the fEHﬁéreca%f} Rl 8?i'gioﬁ ARt ﬁéﬁr%w@&%ri@i/ toRfs8 SPHH 1aR& f8rm is often used to

crystalTine a r anor phous structure. The .
enhapbattrstbility odthecotiposinpand chntatned imtherpoinpnsitiay upder a wider

.adm_ni stered,.al one ot in conjungtion.w.th_othe 1
veriqth oF sigEse eandi et & U ¥y dhons Rl im i pEibat Iygphilized
prep@atiBAY dre RbndrAISy mSAI RO Ha ST dnfi@ Lo REPA%. Subilyophiliayd

e adm nistered separately fromthe pol ypeptide

prepuatipandre oéconstdutied peint foorse byithhedditiemefianeonmage giitable

accordance Wt ot her trea n e .
pharagrRaty soe TRt Fedl i ey REHCor i
phys%lﬂ'gféﬁli dalifdsdHitiddne i nvention rmay be used as an

adj uvant to other therapies. "patient” faor . the

A
pur poeass of parepierals; thewiire piepesd fosFlaragq asduephiiged TRmlatons or
d gt Thus.. . i .
o 9 . B P B e isesalga)

degree of purity with one or more pharmaceutically acceptable carriers, excipients or

stabilizers typically employed in the art (all of which are termed "excipients"), for example
buffering agents, stabilizing agents, preservatives, isotonifiers, non-ionic surfactants or

detergents, antioxidants and/or other miscellaneous additives.
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appl i cations. 30 The pharnaceutical conposition

conprising the pol ypeptide variant of the invention
worego4logs3bor mul ated in a variety of fornms, e.g.PEFDK2004/000193

liquid, gel, lyophilized, or,,as a conpressed solid.

The preferred formw ||l depéend upon the particul ar

i ndication being treated and will be apparent to one

ski Prgded mfemmation on pa®n) ferh B8R84 sSEHEHIOK? 80miri0aties of FVII

. i.cular, 1he ph tical., . i L
vari o B e e g S U @R emgvo
03/098465hmcoporaitdlhaeniby rtiepbt. | zed or stable sol uble

form The polypeptide variant may be |yophilised by a
variety of procedures known in the art. The

pol ] Nar | ' able sol.uble form
by, TRERY Lfton i MP Lol P SIS BE R TR PR
5 sites as described herein. The advantage of

0Qht al ni.ng | e soluble preparation lies in easier
WL%I%rgﬁﬂﬁdggﬁﬁ%iﬁﬁa@géient and, in the case of
ener genci es, quicker action, which potentially can

beconme |ife saving. The preferred formw || depend
Activgfere Regéonparticul ar i ndication being treated and will

b t.t f il int t. Th o
] ] GEF RS S A g Prtes Bivigal lgpopstom witin 10

A ofiafly 8hi RiIthe 8RtaRfc BeId @LiRs H193 19240, ¥3hAet y Of ways,
i ncluding, but 'not limted to, orally, subcutaneously,

intravenously, intracerebrally, intranasally,

ransder-nal, | I nt.r.aperijoneal.l I nf ranmuscul arly,
Meag!;uﬁ "rl%\nplﬂf %%’é‘)rég ,‘Sle@gé{‘fla’af?lﬁ',ogg?%gf ée {paapgy ¢ aocul arly, or
i N Proyeodithalegtudatet bl BRBRE usihd&he AR5 BHLQTS 1995,580,560,
be adm ni stered continuously by infusion, although
Exanpple 3sWhetedseteelpisis & ausqneeiselydise, usi ng techni ques wel |

kn ' e Iy l.ant atian. ln

soreutisfbityBlbed s 85 oY BB RSR0 i AB U BicBRtnsy
radiodqhelled shnayslespargindotipating prot&ity iy of rhFMRNNE 1R SolPpeptide variant of

.preferred examl e of _a pharmaceutical conposition is a
the igyentien By, withdraxing bload ssmples angsbinesing g1ese 1orDS TG Ardy
autora@loghbgnt eral adm ni stration. Al though in many cases

20 pharmaceutical solution formulations are provi ded

in Ih?ieqpﬁictilvﬂ?mlﬁthelmsmyuped ﬁtreiefelomiﬂjjggrpﬂitaﬂﬁg: dd@fada?@ﬁ; Prreduced
renteral, .for.mul ati ons may al so provi ded in frozen
Profegﬁ’tﬁ%ltes&?g%?f}o i5 Biendse i e 2 m@%ﬁﬁ&due%%l,n q¢ryage compared to
that SHAREPhY HFVIIA MmORuld %X)‘eg%l RlahRihe0? ddﬁﬁxa s}_@&ailngti EﬁS-PAGE gels,
énhance tﬁe stabimi y of the

formis often used to t
HPLGer jay sessmpd by donserved catelytic activity incoppsritdndn wikidgpe asing the

. .der. . vari et f.storage conditions, as it is

tssud B0 inds B eyl oSiel R belaie o ¢ °t ha
lyophilized 25 preparations are generally nore stable
than their |iquid count erlgarts. Such | yophilized

Deterpis@ianeafitnMolerelar Beightof Ralyreptige Vorianto use by the

addt i e .qr e itabl e . pharmaceyti cal

ac giél%etrgglleg&l%rﬁped%lﬁtog gglalg?ﬁfgg vglgaen% is gie “&33 E% Fl%her .ng-PAGE, gel
filtrafiat], FCéstepin Blots, Shediit histedNist @somption masdtiebRorbetér édbilibrium
centrifugation, e.g. SDS-PAGE according to Laemmli, U.X., Nature Vol 227 (1970), pp. 680-
85.

—

Determination of TFPI Inhibition
FVII inhibition by TFPI can be monitored in the amidolytic assay described in
Chang et al. Biochemistry 1999, 38: 10940-10948.
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In case of parenterals, they are prepared for storage

as lyophilized formulations or 30 aqueous sol utions
whooriogi3nyg, as appropriate, the pol ypeptide vaPCEHDK2004/000193

having the desired degree Qf purity with one or nore

pharmmaceutically acceptabl e carriers, excipients or

stabilizers typically enployed in the art (all of

which are terned "excipients"), for exanple buffering

agents, stabiljizing agents, preservatives,
Determﬁ@(’@ﬁioff@?&lﬁ%ﬁ’gﬁ-i onic surfactants or detergents,

angiﬁ gééﬁéigx} St ARMLAT to BB THPS Seblahneussirddictor viese of¥Be three

20 3361

PCT/ DK2004/ 000193 34 Detai | ed informat| on
BlAcer®pasayntlescribed fuDikimsns cisali Frgis| Mad.ofcadadaint/sd 1826, 94: 14375-

of, FVI1 variants, a L. Syleal I sty 1999
13 Rapiesel Bngiotle s aat O ] e R A behemisry 1999
33(7)0R/593H65. i ncorporated herein by reference. 5 The
Invention is further described in the foll ow ng
non-limting exanples. MATERI ALS AND METHODS Acti ve
. Site Region. he.acti site region is defined as
TF-in ‘Fﬂfn‘lieézz%ﬁﬁgls%%ac\gig%é&a‘?sﬁast one atomwithin 10 A of
anyhal6ayiHas bee duaéritlel tin detdil drapager3082@maselsbosn eDal4 7 Biol
8344]23. Measurenent of Reduced Sensitivity to
ChenpRR1e87§BPE2P8Y¥Hdat i on Proteol ytic degradati on can be
me | Rt hP€Tal AFVRa2r tide variant
[ s%égﬁb%gﬁ@&u %?g@%?c%yee&g(ﬁysi Sis aaut olgr ot %@?
of theRHvdntien imiteactiveted Gerh) v mixed withi assourea obphasphelinid (nrefgrbly

i.n_vivo node| using.. radial abell ed, sanmml . P
phospHGHEAFTNGS grepbp ity SR AR T R 2 iRR Faciop X in Tris
LAant efca the.i ' MtioM tirhe frrRweaE oR Isatshpsd by hddition of
buffe}el\%gh%&%%ggﬁ r%%{ hggggﬁégq%bgg-%AGE and au?or adi ggr ?Dhy.
exces BDTA. dftpeotcentrhtjorodl fadier Xais dyen mengured frogugbsprbange ange at 405

o affelab b R o histie [ e L RadhRI M comection from
backgBfiiihé ABuk FachdraAIRERIGHOMERLP Uf VI8, ildbiatrindd hy/the

a as neasured by gel scanni ng of

é:oormSSI e .
absorbtuaiervbahg8 RSP CRinyssend theptisencsiactasMigneadent gotpyty of the polypeptide
. conserved catal yt,. LMLy 4 ' ' inutes.

varia 3 O ey § a5 Uhigited R GOMRRAAR UL 10 minut
The 1286 BitweaEihic hekialfake polipePpidevarianiid ieractivatediform, and the activity of

Mol ecul ar Wi ght of Pol ypeptide Variants The nol ecul ar
thFVilleiigdefined apavyp@pt i de variants is determned by either

SDS- PAGE, gel filtration, Western Blots, matrix

assi sted | aser desorption mass spectronetry or

Clot@fldsiphri um centrifugation, e.g. SDS-PAGE accor ding
tgg_ ’lL"I?ee Hgtltilnlg’acttiJ{/il‘ﬁy of tll\lléa tFWH% a\n/8 lvai?igrﬂs {hle?e%(%)\ﬂeréj &éas%?e%’in%ge—stage

asséys and the clotting times were recorded on a Thrombotrack IV coagulometer (Medinor).

Factor VII-depleted human plasma (American Diagnostica) was reconstituted and
equilibrated at room temperature for 15-20 minutes. 50 microliters of plasma was then
transferred to the coagulometer cups.

FVIIa and variants thereof were diluted in Glyoxaline Buffer (5.7 mM barbiturate,
4.3 mM sodium citrate, 117 mM NaCl, 1 mg/ml BSA, pH 7.35). The samples were added to

the cup in 50 ul and incubated at 37°C for 2 minutes.
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Determ nation of TFPIInhibition FVII inhibition by
TFPI can be nonitored in the am dol ytic assay
waelemgnsided in Chang et al. Biochem stry 1999, PGBDK2004/000193
10940-10948. WO 2004/ 083361 3pCT/ DK2004/ 000193 35
Determ nation of TFPI Affinity The capacity of
variants to bind to TFPI is eval uated using one

no rEcﬂaﬂonlwémtfmséMedmozx):waSer(wgnSB@é%&‘glﬂa Bater iapd @aﬂg was added o a

Di cki nson Nat |
ﬁnalfggcfg atéo %%%ml\ﬁo'glg?rél ewa[s %ﬁilbr éédﬁtﬁ??éf&%%%@ gﬁ% The
reacttdwasianihtcd g BI0 18l TecBiopiRaniEs.ry 1999, 38(7):
1957-1966. TF- |nde endent Factor X Activation Assay

Thi o msasye ﬂwlcwé@& agtsdorin Heepbisencg ot 4t %P@%%@Séam@%sed

oo DGR eEb 5t ol Bl B PR s

(either hFVila, rhFVIla or the pol ypeptide variant of
the invention in its activated fornm is mxed with a
Whokdfeed48¥ phosphol i pi d (pref erabl y

ph O'Zﬂgijﬁ){tﬁ%l Eﬁ g QM@th%b%Eﬂe%edsﬂrea nﬁ 8hd-Sage

actor Xin Tris
assajzsjaﬁdahél cln'gln@?oﬂnesANre nrec@rmdenm o Thedmbntraddalt mgnlonmtqrt(Medlnor)

reaction is stopped by additign s excess DT,
100 wboidEYiF &t YaskmBrieraes Wﬁrefégweé 1p ﬁg?Hf Fecpuiptged 5 6?%@[ glycﬁglycm@
50 NS0 mAERAEE, Bt FPEmy D U din e i
reacB6M WaSinittied E}Oﬁﬂdltb@ﬁ&ﬂgs mplrtdoddeonitdisiag € 0¥a@.1 DM tn-sodlum citrate as

i ndependent acti vi %&2 rhFVIla (awt) is determ ned as
antiqoagulapth DateyrascaalyrethpangsEret on BRIMM §e&%atgnd the tissue

factor independent activity of the pol ypeptide

t of the invention (aaaz;t) is also determ ned
Amlé@ygf”n‘g 58hsor bance change after 10 minutes. 20 The

r at iTBe BGLIWEEMhE REriats fovdléaye enall Peptid sypstpitéstan be rrnemsﬂmed using
inits activated for and the activity, of thVf

the chaompgatiesibatyate SRSB4 Ile-a%Afg-agﬂmlégﬂeﬁrrﬁa" Ha 't about
oAb} bR B3SO P43 35 g R SBE At 1%
BSA, i1 Weparir) emmm&om; sélublb f[m'(’s’DF)mdiduiekY te 59@150 threassay

e ol s Gabisoos T A LGS s
t
i SO STRSCOH Bt P R g Bhr 0 hion

37°E\thé @a@ﬂiﬁh ¥ @fal‘t%ﬂ by atibigion of thee3-2288 dubttﬁﬂe tonl e axd kher&bsorptmn
Buf f er (57m\/lbarb|turate 30 4.3 mMsodiumcitrate,

at 493 ymrinfplgropined atrgy epl BBAPOIIS 7. 35) . The sanpl es were
added to the cup in 50 ul and incubated at 37C for 2
m nutes. WO 2004/ 083361 PCT/ DK2004/ 000193

ELISA Assay

FVII/FVIIa (or variant) concentrations are determined by ELISA. Wells of a
microtiter plate are coated with an antibody directed against the protease domain using a
solution of 2 ug/ml in PBS (100 pl per well). After overnight coating at R.T. (room
temperature), the wells are washed 4 times with THT buffer (100 mM NaCl, 50 mM Tris-
HC1 pH 7.2 0.05% Tween-20). Subsequently, 200 pl of 1% Casein (diluted from 2.5% stock
using 100 mM NaCl, 50 mM Tris-HC1 pH 7.2) is added per well for blocking. After 1 hr
incubation at R.T., the wells are emptied, and 100 pl of sample (optionally diluted in dilution
buffer (THT + 0.1% Casein)) is added. After another incubation of 1 hr at room temperature,
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36 Technoplastin His (Medinor) was reconstituted with
wat er and CaCl2 was added to a final concentration of
wd 2@4/08836The nmi xture was equilibrated at 37C fpCT/DE200/000193
mn. The reaction was initigted by adding 100 1
Technopl astin H's. To neasure the clotting activity in
e absence of TF the sane assay was used 5 w thout

the %55. ar¢ Washed 4teneswith A5 bufﬁq;,sand B3RP 4l wﬁg bfi’rﬁ@ﬂ?@@lﬂ?d astibrly
S T I
airo Y RO b HIT e WRaR TR 39 b0 28 R oPlieh L s oufation a

R.T. folileed by ddRoreav3RYSwAR THTKuFFek Ot .1 %f%ﬁéﬁﬁn&ﬁtﬁrse radish
recorded on a Thrombotrack |V coagul onet er ( Medi nor

Peroma&ﬂi®41§0 fdﬂ E\distrap dPenpark atitusedt HEMS) isweided dh frertandther 1 hr

i o 71 SlopoP e By i sk Sl TSt g ios T 0.2°5.5~

trahfe fd {
BB EUPLE.101 4 ey A0 OB b 1.

in the darks 400 phefcl MriEiSOas addedt and @dusd,ame det@atinedyasstandard curve is
S ng. Ex PRI SM software. 15 Am dol ytic
prep?@@ﬁé” ﬂ‘f@tﬁ Q%]C’Wé:%’fen e variants to cleave small
PePhIE RSP AL RS/ TEAS \RRafi® ﬁwb%qlumm thtd¥Bh the Gla domain

chronmpgeni ¢’ ’substrate S-2288
ralhe(r than| tbmlﬂgb thermgotsass domummiThitlde ,ELISWlsétalp, svells bwceﬂted@vermght

wio G 5 N5 B G e RS Bl

depeh@eﬁﬁ'bldﬁﬁl lal'félfeﬁth%ﬂ&@fo%al eﬁfﬁLGRJ donidm érﬁ_gaiy '1%&3'(2'}%21}1& I?(%O ul per

nMin assay 20 buffer. 120 of assay bu
Well)nIn(&n!s seit-wh, SMM Caflx ik @dded! tb dhes B aad dildti@Obufifers. TF.
After 5 mn incubation at roomtenperature with

shaking, followed by 10 m n incubation at 37C,
EXAﬁgﬂEgacti on is started by addition of the S 2288

substrate to 1 nM and the absorption at 405 nmis
determ ned at several tine points. 25 ELI SA Assay
Exalﬁ)ﬂel]( FVI la (or variant) concentrations are det errri ned

A Vells of £it
i ReuFostre O B VIR Reppieh v G EASEwE Rt e et
J Mé‘l Bz§P|1996 2859082 isd el o this RBANHILOR i GhotBEthat e |r)a:%béﬁ£§6f

overni ght coating at R T. (room tenperature)
residyes inghereferorostiods nottfolew the sequanies. Berkf we hivoGed teNmqhential

o 05% T
o tis e e 38 SEE TP Nofa iy it e btz pejds 3 ngsitions 6, 7,
14, 18} 03,0, 26531269294 m&a@hereﬁ%nrsm chhl(&rréﬂetth%re?vlaﬁoﬁ) or E (one

added per wel |l for blocking. After hr incubation at
letterrabpreviation). Residges 43 - i tte agt prasrit mrhe stragturgakipn further information

e BN i R 1 D 1

'S a e rano i ncubation of 1 hr at

room tenperature, WO 2004/ 083361 PCT/ DK2004/ 000193 37

the wells are washed 4 tines with THT buffer, and 100
Surfage Exposyire)i ot i n- 1 abel | ed anti body

Performing fractional ASA calculations resulted in the following residues being
determined to have moré than 25% of their side chain exposed to the surface: A1, N2, A3,
F4,L5,E6,E7,L8,R9, P10, S12, 13, E14, E16, K18, E19, E20, Q21, S23, F24, E25, E26,
R28, B29, F31, K32, D33, A34, E35, R36, K38, L39, W41, 142, S43, S45, G47, D48, Q49,
AS1, 852, 853, Q56, G58, 8560, K62, D63, Q64, L65, Q66, S67, 169, F71, L73, P74, A75,
E77, G78,R79, E82, T83, H84, K85, D86, D87, Q88, 189, 190, V92, N93, E94, G97, E99,
S103, D104, H105, T106, G107, T108, K109, S111,R113, E116, G117, S119, L.120, L121,
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directed agai nst the EG--like domain (1 g/m) is
added. After another 1 hr incubation at R T.,
wo olokosssel by 4 nore washes with THT buffer, 10BCT/D&R004/000193
streptavi di n-horse radi sh pgyoxi dase (DAKO A/'S,
G ostrup, Denmark, diluted 17710000) is added. After
another 1 hr 5 incubation at R T., followed by 4 nore
A12-30%% GAi2HhVT24T SH6 f RS, ROID, frlaomsnwlsz, 1340,9,18'1; E142, K143,

R Y S e N

E163,00 79| Nof3, GIuHR $94 N 4aqtdles] 1@861 @@45@.@7 5K1d>@t RbOb, 12, N203,

A standard curve is ep ared usi ng thEVI
1205, R s e oA s ot e A T 313, S35, G237,

TSNS O G50 RS0 LR A BB e,

F27% 8t276pR2WEIH298 arx80c D28 £ d 238 DPE Y IR200VG L4, aapoant2dndyos 5296,

oS5l 070 e G e b diata Rk, G315, D31,

3320@'39??'1@3@ I@Q&'%ﬁ's g?ﬁﬁgggﬁ%%%éztﬁﬁ%égﬁ 99 W30, 131,

R353, (G?zﬂ"ﬂeQ'Bﬁﬂ- @iy, EI‘BV(DJ,th 372.R 379, ESSWLE@SQ Ei@ZpBS% E394,

305, Bodh 47 Galh Vit g, ‘@E?%'é& S04R08 Pl i ol
1996he &dwa mdﬁes%?@&l dfe%nirﬁgsto ﬁ&%?ém&ﬁ thad 00/% of ﬁ{eﬁdmde chain

that the nunbering o residues in e re erenc

expogeskty the surfase! Aly Ahd’%équ%ﬁ LiSeR®, P Ehdy\21 6, K@, Eh@; E20, Q21,

s25,JERUEDH g KUTREL 0 REESEAL 19,1050 DB W10, s

Q56,1658,5%0, R62, 145, 8%6* SER 1691673517, @7@')\751%"7@7 Ga8ERl7$3HsD 184,

(t three |etter a reviation) or E (one letter

K85, d3%fr- 38 7aQ8815.89, #@bu\éﬂze§9i¢1@%w7affé06mﬁlq5; 403K 109, Shil, E116,

StUSLASEIALS, K198 G114 e BLOLBRL B0 6%, 1% 40 s, ais, 5107

K14$m1f49;:©1ﬁgmsm;mfzgrcﬂcssmcmm fmeotNmmle%M% K197, K199, N200,
cgzcul ations resulted in the foll owing resi dues bei ng

R20Zy bt rE 4 e HE 86133 4S8, Ra2d Y%P@%%f&w PXE H:a‘léPeQeﬁ@u\ﬁZ% D256,

T2EFOPSB LR 46 05, o, i M, P s BT nos, s

D30%1311FQ4312,E%8 3, E25, I?&fmizlzg EEXS%; N3122, Egg?w%ﬁ 81(3%146}354
G36h303715E385. £33, TR, R, R PIRE 07 e 3402004007 0is PR,

S67, 169" F71, L73, P74, A75, E77, G/8, Rr79, E82, T83,
H84, K85, D86, D87, @8, L89, 190, V92, NO3, E94, X7,
TissugdQictorBiading S&‘é)4 H105, Ti106, G107, T108, K109, S111,

R113. E116. Gl 1 2004/ 083361,
ENCTR RO T T,
changd @Rir AYL % thE k3RipleX1Plese Fdsddues LkfDd ﬂ-n]eé]a
44, ‘NL45, Al46. G147, KIAS "PIAG. Scé%g‘ tmgﬁ tissue
factochadingcite7l. 13/ K58, FPLEBS, RB6.39, F40, 142 S43 $60, K62, D63, Q64, L65,
169, C70, F71, C72, 73, P74, F76, E77, G78, R79, E82, K85, Q88, 190, V92, N93, E94,
R271, A274, F275, V276, R277, F278, R304, L305, M306, T307, Q308, D309, Q312, Q313,

E325 and R379.

Active Site Region

The active site region is defined as any residue having at least one atom within a
distance of 10 A from any atom in the catalytic triad (residues H193, D242, S344): 1153,
Q167, V168, L169, L170, L171, Q176, L177, C178, G179, G180, T181, V188, V189, S190,
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E163, L171, N173, G174, Al175, N184, T185, 1186, H193,
K197, K199, N200, R202, N203, 1205, S214, E215. H216,
W@2F/08B3R18, D219, S222, R224, S232, T233, V23BCT/PR3G4/000193

37, 5 T238, T239, N240, Ha49, 250, P251, V253,

T255, D256, E265, R266, T267, E270, R271, F275, V276,

R277. E278. 1280. L287. 89. R290. (291. A292,
195452, FBEE ClstoB105, 2186, KIFE810% 36201, 3208, 1738 g830.0931, 232,
T23358b34 (B313.p2R31823KF36s M3Y N248 k410P2s 1 44P83245 1246

R322,”° T324, "E325,” Y326,” Y332, S333, 8?%43 %§%§92K3§7,’ ’
V28KB82, G3R, WEEBE G285 RA%5%, Te8%4T3243E525, 6366, MB270F3283DB38, S339,

csaf3den, B iie S iils. GHE pligaeiass. Rioeapgaen, vaen,

S363NBdH 06,65 hssd, alewr iy mess duem, WeRe, IsieIRBEW3RE, 1,337, 1400
have nore than 50% of their side chain exposed to the

and 405t ace: A, A3, F4, L5, E6, E7, L8, R9, P10, E14,
E16, K18, E19, E20, @1, S23, E25, E26, E29, K32,
A34, E35, R36, K38, L39,142, S43, 47, D48, A51, S52,

The Rfdge of MbictiltdBite BAingk8dr L65, Q66, S67,169, F71, L73,
P74, 'A75, E77, Gr8, R79, E82, H84, 15 K85, D86, D87,
cgsThy gdgerafghe sgive sitpbindimglefaprionmypaietingd by visalgnspection of

9 18,0 : 2%, :
the Fiptenig FE 0 Rk R3S 173 K184 000, RO AR gy o201
A29KPAR] aRd2970.QL50, Gl51, R152, G155, K157, P160, N173,
G 174, Al175, K197, K199, N200, R202, S214, E215,
H216, &X18, P224, V235, P236, &X37, T238, H249, @50,
Exadgh3 D256, T267, F275, R277, F278, L288, D289, R290,
91, A292, T293, L295, N301, M06, @308, 20 D309,
Desig3afign prassiogBuSsett&Bexpesioy oA irDBammalaR 2¢llsE325,

D3 41, G354, . G367, , 85, K389,. 92, E394, -
R3961 ﬁ%é@q@%ﬁh@z@ﬂ S%ﬁéﬁ? e FAREIPaS NG éh%ft‘?lar of the full
lengttﬁchNfQ Gncdis Wit VIR HARLRKTE Rt Mgi\%l ?)eﬁ% @nlsevbEdll 9086 Proc

hat the follow ng residues in h 25 change their
Natl Agpd Sei Uie8T:3f)ewas shhlwsized s atdesstovfesibitattdfigin expression in

a8 A FRSO0S50 85 Boac36hs WLl Bt o
conséfets sdeence (Ko2ak, M. Mbi Biol B9 Abd 30;1984):95750), 56 that there is a
G78, R79, EB2, K85, (B8, 190, V92, N93, E94, R271,
perfespmatch o s coysengus sravence ppsteanrathe AT hgart keds. Syawdly the open
. . t] i t
a3 oA i SRR R 080 B s

the codusisdtegubaiy wgd ad highsdxprseddivamnvgehtd. Fustherdltvid gatatiohal stop
10 A from an atomin the catalytic triad (residues_ .
codopyy wate ipgeate %ﬁwp. of thsppen tspdng fprewin qrdergo faciltgte efficient

ek 87 70 R B e
fromH098¢r ONAMoligehB& eotidked 6nd RASAR; arhlofied WARRlend\(2iRBers 1d&%ing BamHI

P231 32 . . .
and Iih%ﬁﬁl sites at ’the%z and 3’ ends respectively using standard PCR techniques, which

resulted in the following sequence (SEQ ID NO:3):

ggatccegecaccatggtcagecaggecctecgectectgtgectgetectgggectgeagggetgectggetgecgteticgteace
caggaggaagcccatggegtcctgeatcgeeggegecgggccaatgectitctggaagagcetecgeectggetecctggaacgeg

aatgcaaagaggaacagtgcagctttgaggaageecgggagattitcaaagacgetgageggaccaaactgitttggattagetatag
cgatggcgatcagtgcegcectccagecctigecagaacgggggcteetgeaaagaccagetgeagagetatatetgettetgectgect
gectttgaggggcgcaattgegaaacccataaggatgaccagetgatttgegtcaacgaaaacgggggctgegageagtactgeag
cgatcacacgggcacgaagcggagetgecgetgecacgaaggcetatagectectggetgacggggtgtectgeacgeecacggtg
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T233, Y234, V235, P236, &37, T238, T239, N240, H241,

D242, 1243, A244, 245, L246, V281, S282, &X83, W84,
w@2@3/0833886, T293, T324, E325, Y326, M327, F32BCT/DR3@4/000193

S339, €340, 1(341, G342, D34p, S344, G345, G346, P347,

H348, L358, T359, G360, |361, V362, 5 S363, WB64,

G365, C368, V376, Y377, T378, R379, V380, (@382, Y383,
gaataggatecepenppatiqeanitrtaginsp SragrsCcecIRsaqica e BicogRricgegacgggaaggtctgece

taaggeeRetb Ao fndoh ot (o QB a6 LI CaliBacibibfonntacoattigaptost

gtcegrfcgettdrtgditegdtvidastasdantigdogpmcitefsgggizcleggcgiidhdgatéipitbgagcatgacggg
K199, N200, N203, D289, R290, 91, A292, P321 and

gacgapagtecespapeates Ca@ggca&gﬁﬁ%ﬁtcgwc@%ﬁ%Cé%%C@ﬁgaea%aé@fs%atﬁ%qtctgmcgwt

cac £ c : a

ccas QR AR e b ol R o806 Bl oo bR e A taccttogtooget

ttagckiseiatesizgetgegdaghgotgdiegagtdgeefiicegiiddianytdardgidctemegiciceeggetgatga

cocaf il elitabic iR o R el i gp P Ecnatmecte
caaggﬁaédgdabggg}ﬁ%@ctbé@agggmé@ﬁg‘ébﬁ@c&dﬂa’tcm&d& c@ﬁ:héc%ggatcgtcagctgg
e

First the G start codon context was nodi fi
ZECCARERSFSTEPRACE SEER AN Z atat cleesngeaigas waslaeiicasigRe geagaagatcatgeggag

cpant e lree ity e ES R ER ) | lence upstr cam

of the ATG start codon. Secondly the open reading
frame of the native cDNA was nmmdified by nmaking, a bias .
in f*hvcsc@aéaﬁhﬁglézg@gmmgfélerafqﬁlé’%amc¥ eemEAtng the ggpression
, . ¢ .
cassitt A0 FEVH S G e A ion B DCMNecl PRimesg), T synthetic
intronHeono pERNee atisgnlifiedesing standird POR E@dlitiors ahé the primers:
efficient translational stop. The fully synthetic and
expression optim zed hFVII gene was assenbled 25 from
CBPFOrRY4 DNAARI - BeBEa IRt ¢ AeTGRISCA Gt A XAl A LPYSEQ ID NO:4)
- using end prinmers inserting BanH and Hindl Il sites
and at the 5' and 3' ends respectively using standard PCR

o} SN 8 oSBT AL TE T AR PS5 B o
ggat cccgecaccat ggt cagccaggccct ccgect cct gt gect get cct ggg

gctgca ggct cctggetgecgtcttcgtcacc 30
resulélagglagg bp PER Gaggend clhpcizasmepnt yige gelcyilly dbelangdtmtl before

clon T h S M B ERChaHA 5 e soip PP ¥4 gaco

Ct gTHE gfReG iRkttt fédgMIl #g¢ tlohédbetween the BamHI and HindIll sites
cgat ggcgat cagt gcgect ccagecct t gccagaacgggggct cct gcaaaga

of PE%@&S@%@@&@@@&M RF#26t ct gcct gect
gcet tt gaggggcegeaat t gcgaaacccat aaggat gaccagcet gattt gegt c
aacgaaaacgggggct gcgagcagt act gcag

Examphd 3 acacgggcacgaagcggagct gccget gccacgaaggcet at agect cct

t tgtcct WD 2004/ 083361
Con.%%%tz%?é %%J%@%@%zgggt%gggn%sgi%‘gggbgepﬁde variants of the invention

gaakghfentd fnkioh g%ﬁf?@ﬂ%ﬁﬂ@@ AR YeAGHAY ARREEGs haviﬁg
cagggccggat cgt cggcgggaaggt ct gccc
varidnd ydhguagtaticg fhggcwih sustigeed oidygs.da dogSQ 5 REFayethghgN-

fermiay %grg 95F &%t(‘,;-?etrr%?r% %g.'(% g% %h% %Q&{ ggetn reading frame was first amplified in

individual primary PCRs.

In order to change the codon for D196 to the codon for N196 the following primers

were used pairwise for the primary PCRs:
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gt ccgccgcet cact get t cgat aagat t aagaat t ggcggaacct cat cgct gt
gct cggcgaacacgat ct gt ccgagcat gacggg
W@ a@g@sasagt cccgccgggt ggct caggt cat cat t ccct ccac cP@EL/DKI@a000193
ggcacgaccaat cacgat at cgct ct gegjccgect 5
ccaccagcccgt cgt gct caccgat cacgt cgt gcct ct gt gcct gect gageg

Do R R L G R e A S AT ARG 3t (EQ D

NO.@%Hgat ggt gct caacgt ccccecggcet gat ga
cccaggact gcct gcagcagt cccgcaaagt gggggact cccccaat at cacgg
CBsagt 8t ECHATTQEHARTRERGERGHACIYEETGAGCGGCG -3°, (SEQ ID NO:7)
dcaaggat agct gcaagggggact ccggcgggcecccat gccacgcact at cgcgg
a4 gacct ggt acct caccgggat cgt caget gg
CB286C322099¢iUcgLTAa¢@aageaste tagqsatgqqm@ﬁ@)%agt cagccag
t acat t gagt ggct gcagaagct cat gcggag
CBSe a¥ic €66 44eCtgg4ifet ECLdLnyiabd: &M@A&M@Kﬁ sHd 85D MO:9).
vector for the cloning of the generated PCR product
enconpassi ng the expression cassette for hFVI1 was

Pr ePRd gy FER Prditictsheeré tHeh @Bmfjﬁl@maﬁ@ﬂ{‘é&@nﬁﬁﬁl%fﬁﬂéi (CB499

The synthetic 1intron fromp Neo was anplified using

and GBaSeIT<Ie Pésedc oy iog dushepasondiey Bill-Haes proguct encoding the utated

fragr;%E 6‘? ﬁ%ﬂﬁéﬂ‘ 4% P1 %%Ig\@%%rp %W&ﬁg\%as restncted with

Xbarrmmmwﬁaﬁ@aﬁﬁm%aﬁ%@ﬁt frﬁgmc(rﬂssﬂtuemmc&mg l?e%lon of
resultlng 6a?>32 bp PCR fragnent. The fragne
expresstonieetr RR&40 teaelting i fhe [FapTSFEon W%lﬂ?@oﬂf‘\%wdmg the D196N
varidE 3.1/ Hng (obtained fromlnvitrogen) resulting in
PF#34. The expression cassette for hFVII was cl oned
bet Wathrthe hleceBtamef the dotditrudis|for sasiten 34dfvaHE#t3 dthe constructs were

| t 226. 2 3 Const ruct
mad B O o UL ISP, CRESIoRGOpBRg R Qe Gae vt g usine

theehagnh{éysentl on Sequence overhang extension (SOE) PCR
was used for generating constructs having variant
FVI1 open reading franmes wth substituted codons. In

corbd SRR E ek BTN o,

CB362:r53t CARNCAAEAGATEGATEHEAAWAL 3P(SERIY NRSRS) | n

order to change the codon for D196 to the codon for
N196 the following prinmers were used pairwi se for the

B SR R A 30 0 SO

SOE(I&ﬂQrdaE‘)cioﬂ*d@oﬁﬂhe&ﬁ'dstﬁﬁﬁﬁvanﬁnts were:
CCAATTCTTAATCTTGT TGAAGCAGTGAGCGEECG -3, (SEQ I D NO 7)

and 5 CB256: 5'- CTCOGTGATATTGGGGGAGTC -3' (SEQ ID
D194 3) and

CB563: CGCCGCTCACTGCTTCAAGAAGATTAAGAATTGG (SEQ ID NO:12)
CB564: CCAATTCTTAATCTTCTTGAAGCAGTGAGCGGCG (SEQ ID NO:13)

G237L
CB565: CTCCACCTATGTGCCTCTGACGACCAATCACGA (SEQ ID NO:14)
CB566: TCGTGATTGGTCGTCAGAGGCACATAGGTGGAG (SEQ ID NO:15)

K3410Q
CB569: CCAAGGATGCCAGGGGGACTCCGGCGGGC (SEQ ID NO:16)

CB570: GCCCGCCGGAGTCCCCCTGGCAGCTATCCTTGG (SEQ ID NO:17)
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CB561: 5' - CGCCCCTCACTGCTTCAACAAGATTAAGAATTGG -3' (SEQ
ID NGO 9). The primary PCR products were then conbi ned
w@e@408336t er mi nal primers (CB499 and CB256) WeCEDK2004/000193

added, allow ng for the secopdary full-1ength product
encodi ng the nmutated to fragnent of the desired D196N
variant to be nmade. This PCR product was restricted
with Xbal and Xhol and used to substitute the

For B8UISYAloR Vi AN PhkiBR WL codi ng egi on of
expressi on vector resulting in the expression
vector pB0014 encoding the D1I96N variant. Wth the

a3 ption of the constructs for position 341 variants,
——¥2§égtonstructs were 15 nmade in the same way as for

CB5D1: %Ncm@@mcﬁ@aoq@@@A@GAwAmm@mTvcgﬁe 17866:13)

usi n the end priners
CB5 %@@@Qﬁm @CA@?GCSE@(E@%NGLWG&(SEQGBBEQH%
5' - CAAACAACAGATGCGCTGGCAAC - 3' (SEQ ID NG 11) 20
allowing for directional cloning between Xhol and
Exaddpldd | | . The central primer used in the SOE-PCR
reactions for the substitution variants were: D 196K
Exprzs‘lfagafé@ﬂ’f o EBorCATF AT EHAKSAAEATTAAGAATTGG (SEQ | D

ceé@%?%@&%%qﬂg%%%@%&n %%5

flask€h (e A phyBE
SRS GRG0 Mot
“@é)to gresvyietil cpsuent Chhraoaf e C pefecied with 5 pg

0“11%%2?%&‘%9 ”*636“'%%@%3&315A%%H&2f5§w%0%%fewan s
(LifeZDidhn 18336 lacBTingha Ah R QGrerd &sﬁﬂbtldﬂ%eTweﬁt@rﬂ)lhﬂ{burs post
arlant t he central prlners were: (&37GAA 5 CB597

trans Atepie Tdiamnrndcuetiiie mmmﬁlé%rp@gq@m&we%ﬂ

I o

the celts OHDeliromsk lof gderafting aymdol of statde &hﬂfb’étar(té\'l\mer#usmg CHOK1
d at 50% conf | uenc fl asks

Ceﬂsgg%ﬂge i 5'?133%? reesstanes e assclegiable m rwlsgrlc)n theplgsaidy this is
usually H&hl&’%ﬁlvhﬂﬂﬁ' bh®Week.

Example 5
Generation of CHO-K1 cells stably expressing polypeptide variants

A vial of CHO-K1 transfectant pool is thawed and the cells seeded in a 175 cm?
tissue flask containing 25 ml of MEMa, 10% FCS, phylloquinone (5 pg/ml), 100 U/l
penicillin, 100pg/1 streptomycin and grown for 24 hours. The cells are harvested, diluted and
plated in 96 well microtiter plates at a cell density of %-1 cell/well. After a week of growth,
colonies of 20-100 cells are present in the wells and those wells containing only one colony
are labelled. After a further two weeks, the media in all wells containing only one colony is
substituted with 200 pl fresh medium. After 24 hours, a medium sample is withdrawn and
analysed by e.g. ELISA. High producing clones are selected and used to produce FVII or

variant on large scale.
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and allowed to grow until confluent. The confl uent
mono cell layer is transfected with 5 gg of the
WO 2008083361 pl asm d descri bed above using the  PCT/DK2004/000193
Li pof ect am ne 2000 transf ectﬁon agent (Life
Technol ogi es) according to the manufacturer's
i nstructions. Twenty four hours post 15 transfection a
Exampl$spe i s drawn and quantified using e.g. an ELI SA

Pur%s&%%f)@g epif alTahis a%%n?bseggenl_bg/c%unon/'\t this time

cin B) may be
ap pFVHohntl@Vm b&l:ﬁﬁé hr& puified AefofluwpObiR @MbciRRels Peifognal at 4°C.
ooI t abl e transf ectants. Wien using CHO KI. cells
The ﬁare%t Lﬁ-@l@w@@.&% qré%ﬁ@%ﬁameém@@ﬁés @%raﬁltér@ﬂ asipgg|Mdillipore

TFF @étglﬁ withB 0 ﬁf)a’:&@gg‘ F%)l(héoﬂ 'n‘?englﬁ& nszhiﬁlﬂl é’on@gli}l' %]_E}%Ftahe medium,

hi n one week eration
cll:rat:eals lnddegltta 5 nyMeargrths pHrig aqlguktycﬂ)mo& o.dé nt-mmajn,tthe donduativiof is

f | ha d d | |
lowehL I et st FIURC SPHFA Qs P ot TP
coluMaMBqui %R Goih SUwbA Raat rl@'?ﬂ\/(ﬁ'légﬂ’i o) Af%@%ayﬁﬁ%a% column with

en|C|II|n 100g/1 streptonycin and grown f

100 ﬁ@»@ﬂ\@chﬂi@en%TmpHr&ﬁ tell @dlSOdnJ\/IJNeGl dAdnMpTrst @l 8iGn FVII is

oGl A By g b (0.0 12 1
cel Fér thé eedoh@ Skidinatdprh: [.Il)‘lﬂ nh"b@;h |laf adfeltyt SHDSBn 16 A}%ﬂeﬁared by coupling of

contai_ning only one co are | abel | ed. ter a

a mopgelopd Calgipmogepradent etiGlecfomaimantibodyiéd CbIBm@ntlnatcd $repharose FF.
Abo@nt? d%{ B—%ﬁ%&??@?ﬁy Xhﬁlg ?&bf?l fetsfﬂt %ﬂe }%l{nlﬁngg g(iuq 1%a{eﬁ &’Ylgb\}]o mM Tris,

a medi umsanp
100 sl N3G, B5ahysCaClhypHe 7 §. Nel] SAdddd tghh@mqﬂe td@ celceftegion of 100

mM Ny 3 BapEl is sty dp AL ABGT DI ZDDIisPton 8 the syEple, the column
is washa iR 100 BIiNd9a44 Hﬁ'@g ?EAY%’E@{I/’T?E pIE a%?{ @ﬁqfﬂ protein is

subsequent “activation
eluteduwittf 1 dmiENAGC], [50wsM citrate gr5andiTriepHs . fer f or rred at 4C.

or Berie HE deoriftoptipfio; Besandishity & REisrpplsns lagergto below 10
mS/dy,SF RéBe¥daty) aﬁ’(@ﬂie% stdeli%fécd t5'8!d. THE SarBIERY @ gﬁ]apl@cdtts 2 Q-

concentration of dium citrate is a
sephpngkg eqlgmn Iﬁ@lqﬂlﬂbra@d adﬂuﬁl ad NeCB .16 meTmﬂepié 8Lmya densety around
conductivit

3-5 G RCHGhai  sdin obBAFHRE ol Tiioh Ahef BoptGacen s erdnn i
wasHelf wihO3 OuiV Negu i10irhvet @fpigtefop de'ﬂyu%g‘& leelQ a %Tdﬂ 354 column

pH 8.6. After washi ng the colum wth
volupgs (v perdiqug . The F\JIL pevieis lmluwsmsmmam@entm OHMO% oﬁSQﬂ-mM

Nech Bttt s o Ref U eV KBSt AR S PR

st ePor thmﬁﬁélfchfnrﬁatogx@bMH@tep Sthp ceRRCE ity 16l itd Bel@év 108nS/cm.
nonocl onal Cal ¢ci um dependent anti d a-donmai n antib

Subsegnenflis, the samplg iswrhep ks stepiarose column (equilibrated with 1)110 mM
NaCl, 10 mM glycylglycine pH 8.6) at a concentration of 3-5 mg protein per ml gel. The

column is then washed with 140 mM NaCl, 10 mM glycylglycine pH 8.6 and FVII is eluted
with 140 mM NaCl, 15 mM CaCl,, 10 mM glycylglycine pH 8.6. The eluate is diluted to 10
mM CaCl, and the pH is adjusted 6.8-7.2. Finally, Tween-80 is added to 0.01% and the pH is
adjusted to 5.5 for storage at —80°C.
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About 5.5 ng antibody is coupled per m resin. The
colum is equilibrated with 10 M Tris, 100 mM Nad ,

wWQ@200aM83aC12, pH 7.5. NaCl is added to the sanpCBDKQ00a/000193

concentration of 100 15 mM MgCl and the pH is adjusted
to 7.4 -7.6. After O N application of the sanple, the
colunm is washed with 100 MM NaCd, 35 mM Cad 2, 10 nM
Example7 pH 7 5, and the FVII proteinis eluted with 100

Expé;%g%g Q mMMcitrate, 75 nMTris pH 7.5. For the
third c rorrat ographi c, the conductivity of the sanple

is Suhjmtmg the vinddntsro ithe invBiteom toithe ‘ﬁWhebﬁbyd Azsuy” tdealed that

the gt iR sEmi ol il APBParEH IR Frotsol Rkt os

comﬁﬁedﬁw rEF'ViIaP*I'l‘:.@ e@enﬁ{en@dl ARORd dr¥ camBHain Bibde ereIB{rvo TRE esults

g1 to obtain efficient activation.
are lapéqhtl@m lustrated fieths@ppended Eig. Wawhish ShpWhﬂE@:lthlg\Iaﬂe vs10

P SRl U P Ly 2 1! 2

el uted using a gradient of 0-100% of 500 nm Nad, 10

nM Tris pH 8.6 over 40 cv. FVII containing fractlons
are pool ed. 25 For the €lofimg ties GrealoBlonghisawt ep, the
coMau®ti vity is | owered to bel ovad@/tass/ cm
Subsequently, the sanple is applied to a Q sepharose

th\HIﬂ(mefare(lee:)ui librated with 140 mM 1INaCl, 10 niM
ycyl glycine pH 8.6) at a concentration of 3-5 ny
DI9KGtein per m gel. The colum i94hen washed with
D190 "M Nad, 10 mM gl ycyl gl ycine 8.6 and FVI1 is
eluted with 140 mM NaCl, 15 mM CaC 2, 10 nmM
K34Dycyl gl ycine pH 8.6. The eluate is4diluted to 10 30
CaCl2 and the pHis adjusted 6.8-7.2. Finally,
G23ﬁ?\;\/xlaen 80 is added to 0.01% and thé”pH is adjusted to
G23PGRAf or storage at -80C. WO 2004/ @B3361
PCT/ DK2004/ 000193 44 Exanpl e 7 Experinmental results

Table PUD] ECTI NG The variants of the fmventionm to the “Wore
- Blood Assay" revealed that the variants exhibit a

significantly increased clotting activity (reduced
clotting time) as 5 conpared to rhFV~lla. The
experinmental results are conpiled in Table 1 bel ow.
The results are in addition illustrated in the
appended Fig. 1, which shows the clotting tinme vs.
concentration for the GQ37GAA variant versus rhFVII a.
Cotting tinme (Wwole Blood Assay) 10 Vari ant
tvariant/tw rhFVIla (reference) 1 D 196K 0.4 D196N
0.4 1s K341Q 0.4 '
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&37L 0.3 &X37GAA 0.3 Table 1 20 WO 2004/ 083361

PCT/ DK2004/ 000193 45 CLAIMS 1. A variant of FVII or
wo-diokas3deher ei n said variant conprises at | easPCDDE2004/000193

am no acid nodification ing position selected from

the group consisting of 196, 237 and 341 as 5

conpared to hFV-11 or hFVila (SEQ ID NG 2). 2. The

ant of claim1l1l, wherein said variant is a variant

of hFVila. 3. The variant of claim1 or 2, wherein

said variant conprises a nodification in position 196
1. Aivariag of GViborekVila, \h’tFédéﬂl said vhftAft lcampSE«€Q dt [babidr)amido acid

e .variant ofcal rein sajd nodification is a
mOdki{jPBE?IF 4 pesifionsse ePFf‘g] fom V\@rﬁ“"&f COISLSRS 2?1% @S@ ARd 345 ap
comﬁéf@cﬂd1%11%9&@11@%@@619%@@96'\' 15 6. The variant of

claiml 2, wherein said variant conprises a
nodi fi catl on in position 237 as conpared to hFVIIl or

T e SR hotreb aeid sriatt iod il o P IR ™ 50 6.

The variant of claim?7, wherein said substitution is
&37L. 9. The variant of claim®6, wherein said .
3. Theowcptefidlam 1 or Zrwhenein said yatiat Somprisesremeodificatian ipfposition 196

as odiy &}%1ﬂﬂﬂf?§hﬁvﬁ$k§%gg®é§;b?n is selected fromthe

up consi'sting o &R37GXXX and &37GXXXX,

wherein X is any amno acid residue. 11. The vari ant
of claim 10, wherein X is selected fromthe group

4. Theoypsiant ofdaim %, Whesgin said odifiqagion &g 3,subsgfutighd Thr. 30
12. The variant of claim1ll, wherein Xis Ala. 13. The
variant of claim 12, wherein said insertions are

5. Tke>&ri@atof AMDm?4) GvlleDEn 3&d sESTHDICAGOBIOOR 9 D 194N. 14. The
variant of claim1l or 2, wherein said variant
conprises a nodification in position 341 as conpared

6. Tﬁé)vama:x}(ﬂ &f d?&m‘pﬂ{ll 3 Ayt séu@ \} ﬁsesTJ‘lﬁo 'éétﬁﬂlt inQosition 237
i Cat ’o

claim 14, wherein sal stltut ion.
as compared to hFVII or hFVIIa (SEQ ID NO 2).

7. The variant of claim 6, wherein said modification is a substitution.
8. The variant of claim 7, wherein said substitution is G237L.
9. The variant of claim 6, wherein said modification is an insertion.

10. The variant of claim 9, wherein said insertion is selected from the group consisting of
G237GXX, G237GXXX and G237GXXXX, wherein X is any amino acid residue.

11. The variant of claim 10, wherein X is selected from the group consisting Ala, Val, Leu,
Ile, Gly, Ser and Thr.

12. The variant of claim 11, wherein X is Ala.

13. The variant of claim 12, wherein said insertions are G237GAA.
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5 16. The variant of claim 15, wherein said
substitution is K341Q 17. The variant of any of
wW@b@it8336t 16, wherein said variant conprises 1PADDK2004/000193
further amno acid nodificajg ons. 10 18. The vari ant
of claim17, wherein said further nodifications are
ubstitutions. 19. The variant of claim 17 or 18,
14. ﬁa?éfﬁeﬁw ofcclqrmglser % whegsin said yariant cpraprisgsiaraodifiFation in position 341

(ﬁﬁgﬁ hﬁvqg a domain. 15 20. The

vari %%%q%?ﬁgﬁal éﬁy%npr|3|§2 at | east one further
substitution in a position selected fromthe group

onsi.sti of P10, K32, 3 d.A34, apd. an insertion
R g e herintai hRga SRt asRbRItgoR 20

conprising a further substitution in position K32. 20
22. The variant of claim21l, wherein said further

16. Thgbygripntiafictaim 1§, kb2Ein @81 subliéution isdh34163. any of clains
19-22, conprising a further substitution in position
P10. 25 24. The variant of claim 23, wherein said

17. Thierviafigiit oF 4B oF EldinhO1 16, Swidréin G83d vaBiant ddeprREd BND f@ihed Bdhino acid
of clains 19-24, conprising further substitutions in
modificatiqmp +D33+A34 as wel | as insertion of an amino acid
resi due between A3 and F4. 30 26. The variant of
claim 25, conprising the nodifications ASAY+P |

18. THWAR 2t JPIBAimM AT rherkih saldRirtar madificefiordniye SfbsGiudbies
19 26 wherein no nodifications are made in residues

14, 16, 19, 20, 25, 26, 29 and 35. WO

19. ﬁgg%%ﬁ%@ﬂangqy/ c%?%o\&ﬁ o ) t o%%md%éf%ﬁ@ﬁm%f
any of clalns erein at leastoone amno aci

substitesipnkuis nragiepn itsi Glg damaimat t achnment group for a
non- pol ypepti de noi ety has been introduced or renoved.
5 29. The variant of claim28, wherein at |east one

igd

2, R 4 B bl PENTEdon A PR sclected

fromhe granp cofisigting afiP20, K$2d238 andaA 34, ead tin onsertion between A3 and F4.
non- pol ypeptide noiety is covalently attached to at
| east one of said attachnment groups. 10 31. The

21. THeWaANt oFlaih 0N Rprisikred ﬁir!helsﬁibguﬁhbﬁ‘ﬁh?@sﬂkrﬂ(@"p i's
a glycosylation site. 32. The variant of claim 31,
wher ei n said non- polypept|de noi ety is a sugar noiety.

of cl r..3 in the
22 T B RSB AL Bt
23. The variant of any of claims 19-22, comprising a further substitution in positibn P10.

24. The variant of claim 23, wherein said further substitution is P10Q.

25. The variant of any of claims 19-24, comprising further substitutions in
P10+K32+D33+A34 as well as insertion of an amino acid residue between A3 and F4.

26. The variant of claim 25, comprising the modifications
A3AY+P10Q+K32E+D33F+A34E.

27. The variant of any of claims 19-26, wherein no modifications are made in residues 6, 7,

14, 16, 19, 20, 25, 26, 29 and 35.
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gl ycosylation site. 34. The variant of claim 33,
wherein the in vivo glycosylation site is an in vivo
w@200gl0g3s6syl| ati on site. 20 35. The variant of BCEHDR2®3/000193
wherein the in vivo glycosylgtion site is an in vivo
N- glycosylation site. 36. The variant of claim 35,
wherein said in vivo N-glycosylation site is
introduced into a 25 position conprising an am no
| | A n . .
28, B RO HS bl 27 S R el drt al8 il bormprising an
attadhereet grioup 30t a ddrepolgpeptide ma»ietjz had teed Gntrodueebiref@dived.i n
vivo N-glycosylation site is introduced into a
position conprising an am no acid residue having at
0. TiRamkaR0 &g$? e
2 as defi ne%élﬁnj%@ﬁ%ﬁleﬁh@dsg?ﬁﬁﬁﬁ%% glgev&ac;rh?%r?]s%ﬁ%
attacémpnbgr opb &nrren@Spdiheptitiemeidty hasdiegn imtrodueed.
N-gl ycosylation site is introduced by at | east one
substitution selected fromthe group consisting of
30. PebMriakBdiN] aim B0 OMNereksl A 9Dhst SN &Wﬂyﬁﬁ&y if¥okalknily
1205S, 1205T, V253N, T267N, WD 20 %
attachesy DK derstp 0D 59w attaehiTas BRMBR69T, S314N+K3168S,
S314N+K316T, R315N+V317S, R315N+V317T, K316N+G318S,
K316N+G31. 8T, G318N and D334N. 39. The variant of
31. THealaftadiof cldier 30, Wheirtsaidatvick@ et Gbis Rsyd1odsORtish kige. i S
i ntroduced by at least 5 one substitution selected
fromthe group consisting of ASIN, G58N, T106N, KI109N,

22 e e R o s enel e G e

D334N. 40. The variant of claim 39, wherein said in

v osyl.atign site is introduced by at |east
33. ﬂl& &Hémsq}ct?gat harda whersttbg introdnrechalyepsyiagon sitesiseniimgivo
glyc 1alibn @R, Al 75T, 1205T, V253N and T267N+S269T. 41.
e variant of any of clainms 35-40, wherein one in

vivo N-glycosyl at| on site has been introduced by
ubstltu t .of clains
ARt el Whisin e Pt S0 o0 WG e Goresro-
glyc@yla@@nshave been introduced by substitution. 43. The
variant of claim42, wherein two in vivo
N- gl ycosyl ati on si tes have been introduced 20 by

55. R sl 5 yhos i o B gPao SRl 6 Tl

glycosylation site.

36. The variant of claim 35, wherein said in vivo N-glycosylation site is introduced into a
position comprising an amino acid residue having at least 25% of its side chain exposed to

the surface (as defined in Example 1 herein).

37. The variant of claim 36, wherein said in vivo N-glycosylation site is introduced into a
position comprising an amino acid residue having at least 50% of its side chain exposed to

the surface (as defined in Example 1 herein).

38. The variant of any of claims 35-37, wherein'said in vivo N-glycosylation site is
introduced by at least one substitution selected from the group consisting of A5IN, G58N,
T106N, K109N, G124N, K143N+N145T, A175T, 12058, 1205T, V253N, T267N,
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i ntroduced by substitutions selected fromthe group
consi sting of AS5IN+Gb58N, A5. IN+T106N, AS51N+K109N,
WOZMMNOSIBRUN, AS5IN+K143N+N145T, ASIN+AL75T, 25 PCT/DK2004/000193
AS1IN+I 205T, ASIN+V253N, AS1INKI267N+S269T,
ASIN+S314N+K316T, ASIN+R315N+V317T, AS51IN+K316N+G318T,
ASIN+G318N, AS5IN+D334N,  G58N+T106N, G58N+K109N,
T26 B BRET2 SR 4NHEN 81 S 3NN BHOT, B5d ANAY35 7S, RUSBNMAFET,

1R R Y BN Rt Csonrcoron

668N+[1334N 30 T106N+K109N, T106N+Gl24N,
| O6NHFK143N+HN145T, TI106N+A175T, T106N+I 205T,
z@sfg mpry BhereapsAid aderrN-ghyenskiation sitg iR datgaduced by at feast

8
e BH 1 SR SR A, ek
G124 08 IR T4 5 TKE¥OINELR205T, VEIDANRGZBEHN26KT, S314N+K316T,

ro 900 N 280 T, K OBNASSTANAKRAAT,  KLOONHRBISNAGLTT,

K109N+K316N+G318T, K109N+G318N, K109N+D334N,
GL24N+K143N+N145T, GL24N+A175T, GL24N+l 205T,
0. ThepupnianE3NamEH2 ke TE6sid- 826 o N -2l Eimy Iiios sidnisHatt@inced by at least

%’ﬁﬂ‘ R SR b R FR e Qb 3 gl v2san and

T26m4§269"]1145T+V253N, 5 KL43N+N145T+T267N+S269T,
K143N+N145T+S314N+K316T, K143N+N145T+R315N+V317T,
K143N+N 45T+K316N+G318T, Kl 43N+N 45T+G318N,

1. HATMNB ST R0 3 AT T QO T D TSTRE3N, taon it s been

intrododedRBAaivstiMatiod, A 75T+K316N+G318T, Al 75T+G318N,
A175T+D334N, |1205T+V253N, | 205T+T267N+S269T,
| 205T+S314N+K316T, 0 | 205T+R315N+V317T,

42. %ﬁ%%%yg é%ilrms %8@&@%‘?&”&% gﬁ}é HRAHION-glycosylation sites

haveisfl itERihbed- vB&ibEtitutiv2 5 3N+K316N+G318T, V253N+G318N,
V253N+D334N, T267N+S269T+S314N+K316T,
T267N+S269T+R315N+V317T, T267N+S269T+K316N+G318T,

43, TP 363408 Wherer2Rvd s ation sites have been introduced
S314AN+K316T+R31BN+V317T, S314N+K316T+G318N, 15

by s@gstifitioni316 T+D334N, R315N+V317T+K316N+G318T,
R315N+V317T+G318N, R315N+V317T+D334N and G318N+D334N.
45. The vari ant of claim44, wherein said in vivo

44, Thed¥a¥iaa60f il & 43ewh&%ﬁﬁsab&mzmtg1§i¢&@ﬁuo@yltes have been
substitutions selected fromthe group consisting of

introflnogibypaubstitutimowiected dom thecergum eppsigisg Rf ASIN+G38N,

astigANNTRENBERRN, ASRHARE s S RIIERIN T A S EAYST.

ASTM2ERST A6 TN+S289N, ASITN+T267N+S269T, ASIN+S314N+K316T,
ASIN+R315N+V317T, ASIN+K316N+G318T, ASIN+G318N, ASIN+D334N,
G58N+T106N, G58N+K 109N, G58N+G124N, G58N+K143N+N145T, G58N+A175T,
G58N-+I205T, G58N+V253N, G58N+T267N+S269T, G5 SN+S314N+K3 16T,
G58N+R315N+V317T, G58N+K316N+G3 18T, G58N+G318N, G58N-+D334N,
T106N+K109N, T106N+G124N, T106N+K 143N+N145T, T106N+A175T, T106N+I1205T,
T106N+V253N, T106N+T267N+S269T, T106N+S314N+K316T, TI06N+R315N+V317T,
T106N+K316N+G318T, T106N+G318N, T106N+D334N, K109N+G124N,
K109N+K143N+N145T, K109N+A175T, K109N+I205T, K109N+V253N,
K109N+T267N+S269T, K109N+S314N+K316T, K109N+R315N+V317T,




10

15

20

25

30

46. The variant of claim45, wherein said in vivo
N- gl ycosyl ati on sites have been introduced by
W@ w8136t i ons sel ected fromthe group consi stPOODER004/000193
T106N+I 205T, T106N+V253N andjg25 1205T+T267N+S269T. 47.
The variant of any of clainms 35-40, wherein three or
nore in vivo &?ilﬁcos | ation sites have been
9

KI0PNTKS bt 63 13T, KUBNHGi Sk 1 0N 4183340 e 1 2AN-EKah43dF N 145T,

e R R e e

G124XCT8 TI0A% 160D GI 4N 5R3 N VIR Ty TN o1 6Nk i IVEGIHNGI1SN,
a2t bl 4SSk AL e s vasw,

K 1490 PNP4SROSI6TNLR 3 T&@Jx&g 9T and
T106N+I 205T+V25%?\I@f SK%% %?gggaryggnt 0 l%g[gy of the

K14 N et 4 TR AISAHVES 1 7Re €31V 1S bl SR 1iGBIHG 3l 8T f Kb43N+N145T+G318N,

k43R GRS, A5 prBISTRR LI M B+ G Sher.
A1782P8531305K 3188441 BAG-R333K+and 7’@7A17§13+K3T1|EN+‘@§1'8@nA1%T+G318N

cl ai m 50, wherein said nodification is at |east one

AL7ETHR3I4NPAITHIE1580% BSTH3267HS 21008, BT S ANTES 16Ty of

L20s S RE P 2 . B RS S BE T CarE P B B

vzsjmma%mgwwzwwmmgmqm V253N+R315N+V317T,
V158D+E296D+M298 L305V+K337A,
2530:{ 367 SN\ BB, FRGAG+B26BRA S314N+K3 16T,

Ry g SO Ao,
T26 TS 260T-+DAB AN VSE T4BHK X1 6Tt RA 1 5N OVDI T 63 14K--K8 86 T+GDIBN,
531489 1o 3na a8 N o R 0N ST P, RATR et asis,
R31§%@5§31ﬁ4ﬁ34ﬁ7&XGﬁ§%ﬁDﬁZﬁQ F7IN, E82Q E82N, E82K

and 20 F275H. 54. The variant of any of the preceding
cl ai ns, vvhereln sai d vari ant |s inits activated form

5 A I uenc enc a variant  as
e O S oW A e i 1 asRy AR Gigs batebeg infroduced

by sﬁb@ﬁmﬁbng:@mwds&aﬂ tife g%&;il, s&isis@kﬁg%% T‘I‘WAP"PS”P' qﬁb@ﬁdxzm
claim55. 57. A host nmprising a nucl éotid

T10GNANRTIRG TA06HETRHRE S260F) Al TV EE205T, bl TSAHVESINON

A17 +°f2;6151§3%2§'\§1; R N AT TR N8 VEs R e 7R a0t

gama- car boxyl ating cell capable of in vivo

| ycosyl ati on.
evariant of claim 45, wherein said in vivo N-glycosylation sites have been introduced

by substitutions selected from the group consisting of TI06N-+1205T, T106N+V253N and
1205T+T267N+S269T.

47. The variant of any of claims 35-40, wherein three or more in vivo N-glycosylation sites

have been introduced by substitution.

48. The variant of claim 47, wherein three in vivo N-glycosylation sites have been introduced

by substitution.
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WD 2004/ 083361 PCT/ DK2004/ 000193 51 59. A conposition

conprising a variant as defined in any of clains 1-54
wa@pre4ms33beast one pharnmaceutical ly accept abl ePCEHDKR2@H/000193

or exci pi ent. 60. A variant g@s defined in any of

clainms 1-54 for use as a nedicanent. 5 61. Use of a

vari ant as defined in any of clains 1-54 for the

49. Therariant qfrcbal@f47a>rfﬂ§dwb%rﬁ@rﬁal¢ @rviva Neglyqogglgtiemsitesthage been
mtrogesI %uggmggg{s o Rk sHASHR! ggQ lgl sm&ﬁ "on i s

e accordrn wherein said
IZOSWH@@&ﬂE+@26ﬂ%SﬁKE@mmdﬁiﬁéNeEKBm%WﬂﬁﬂﬂIhe group to
consi sting of henorrhages, including brain
henorr hages, severe uncontrolled bl eedi ngs, such as

50. THeA KBt crflaﬁf AF IS rbRIRBIAME SRR R VBiant further comprises at least
transpl antations ‘or resection, variceal bleedi ngs,

one madifivatirpin d paitiodFeletisd ﬁamc:@lecgrcmg) copsisting of B3, 10MeX96i 208, 305,
' I S or disorder is trauma. 15 64. Use
334’%3%3%3%%3%? " cl ai m 62, wherein said di sease or
di sorder is henophilia. 65. A nethod for treating a
manmal having a di sease or a di sorder wherein c| ot

51. Fhervagigntor daim Sdewherghi wid @@mﬁm@@m@ ah tpeptrinstsebstifgliqnoselected
t f Y he 20
son{ TRl oG5 40FTY 30081 BRI MR 74
conmposition of claimb59. 66. The nmethod of claim 65,
wherein sai d di sease_or disorder is selected fromth

52. Heo(plantcdieiainy J Inyheteimsid prbrtigieiens g selgefed &Om«téliergroup consisting
ofv'ﬂ%@#ﬂ%% & RsYk3AE ROl | ed bl eedings, such as

frau s 1 n patients undergoing
V158DaBE20 I VIa08 QHS3ITA , NEESOHHBE2OO DY MAIBQL3DS¥edi ngs, 25

V15§ iR Ra § maq s AR o FabFem Rarher oo o

claim 66, wherein said disease or disorder is
henmophilia. 30
53. The variant of any of the preceding claims, wherein said variant further comprises at least

one modification selected from the group consisting of L39E, L39Q, L39H, I42R, S43H,
S43Q, K62E, K62R, L65Q, L65S, F71D, F71Y, F71E, F71Q, F71N, E82Q, E82N, E82K and
F275H.

54. The variant of any of the preceding claims, wherein said variant is in its activated form.
55. A nucleotide sequence encoding a variant as defined in any of claims 1-54.

56. An expression vector comprising a nucleotide sequence as defined in claim 55.

57. A host cell comprising a nucleotide sequence as defined in claim 55 or an expression

vector as defined in claim 56.

58. The host cell of claim 57, wherein said host cell is a gamma-carboxylating cell capable of

in vivo glycosylation.
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59. A composition comprising a variant as defined in any of claims 1-54 and at least one
pharmaceutically acceptable carrier or excipient.

60. A variant as defined in any of claims 1-54 for use as a medicament.

61. Use of a variant as defined in any of claims 1-54 for the manufacture of a medicament for

the treatment of a disease or a disorder wherein clot formation is desirable.

62. Use according to claim 61, wherein said disease or disorder is selected from the group
consisting of hemorrhages, including brain hemorrhages, severe uncontrolled bleedings, such
as trauma, bleedings in patients undergoing transplantations or resection, variceal bleedings,

and hemophilia.

63. Use according to claim 62, wherein said disease or disorder is trauma.

64. Use according to claim 62, wherein said disease or disorder is hemophilia.

65. A method for treating a mammal having a disease or a disorder wherein clot formation is
desirable, comprising administering to a mammal in need thereof an effective amount of the
variant as defined in any of claims 1-54 or the composition of claim 59.

66. The method of claim 65, wherein said disease or disorder is selected from the group
consisting of hemorrhages, including brain hemorrhages, severe uncontrolled bleedings, such
as trauma, bleedings in patients undergoing transplantations or resection, variceal bleedings,
and hemophilia.

67. The method of claim 66, wherein said disease or disorder is trauma.

68. The method of claim 66, wherein said disease or disorder is hemophilia.



