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FACTORVII OR Vila GLA DOMAI N VARI ANTS FI ELD OF THE
| NVENTI ON The present invention relates to novel Qa
wdaomimnimMari ants of Factor FVII (FVII) or Fact ®eCTMK2004/000428

FA@E&%@Rﬁﬁ%ﬁgﬁfa&f‘i@mmﬁepgfﬁ gLI erjcpor t he
treatnent of a variety of coagul ation-rel ated

di sorders. BACKGROUNDOF THE | NVENTI ON Bl ood
FIEELO Gl BHEIJNVENTIQNocess consi sting of a conpl ex

i nteract i f..vari b opaonen or )

t nae BfhRiarnbf LURHS o IR eECRRERRRE Ut feBbL RV VD o
Facloh¥Tlal (BVUay polppeiides apaellias tHeaist 0gsich Wpﬂi@v&ﬁﬁl@ in therapy,
. referred to as the "coagul ati on cascade" are .
in partiglan {orEhe teratmeniog a yaricty of coagylalientrelated djsordestt i ve

proteins that are converted into an active formby the

action of an activator. One of these coagul ation ,
BACKGROUND OFVTHE INWENTION vi tam n K- dependent pl asma

protei n synthesized in the |iver .and secreted. into the

bl o BlocLCaENIAER £AMassS GFISHBE SF & FAMRICK FRiEFaRiAMERLagPuS blood
com?ﬁhé}ﬁﬁ (ﬁ)? frachds Kehat dvBhiBZ1Ey festYB iR aYSbrintclotBGRherally) $48 blood

980; 255:1242-1247). The FVI1 zynobgen is converted
comipnoentaparticipating indvifabhas Hervrdferredip astint ‘Gobgulationcdascadabare

at a single site, R 52-11 53 .resulting jn twy chains
ProG e Or Ay PRSI, i Py B A e iy RO LAt FORSTEH o an
actiVé fobmtblySBélgctior@fah abtvdtdraOR® oPIhese) coafulaiddrefatb@rig FWET. t

both factor I X (FI X) and factor X (gwi:l into their

act FVAE B vitgns K-dependsns plappa peaieinisprisesiesddn thp liver and secreted

ol 28 BB ARG P VAL B e
Majes)J. BasleCaas.S1980525%: 122s1247). dha [FVIDgyrhogatis Omsrerted into an
i nc| udi n% vitam n K-dependent carboxyl ation_result]

tin

actiyzied oy Vilah By protenlvif Ceayagtatasingle gite, RASTAES, resulting in two
chals HEKSH A g RiriRle tliBe TVIEE M Gompol B i HERis IRy (vl
comipitexpEQbldoNOnterabath dactarIXoX YY) andafacior Zo{FX) e itlchiresctivated forms,

the, G a domain .inmportant for. FVI ctivity.. her, =
Pl 5t Raci At gL o Freabingnedydion v By Brighpe (Geterud &
RapBhdrBEHIE Nt ool ¥8; DIEA WP hy:5066:80840g N- gl ycosyl ati n -
. 'sites at (%?SI tion 145 and 322, respectively, and at

t wo FiVAt undeirgaes posttiransiationdl glogdifineyibag, instnding eidanein K-dependent

eSO R e Bieny RS SRl it e o i B dSlimdhel ion of the
mol8dfhe. AHBE, rsidet] nFderYr, 8l B, 19, 38105 G10Y a3P84 shown in SEQ ID
66: 230- 233) 12.8 Kb

. It "contains nine exons and spans .
NO{(l@ré¢fprcarbexygliitamidacid rediduks iddhel GBdddus#An 1@Battant for FVII activity.

84:5158-5162). T ene. o ni sati on and protejn
Othgr RAgE reps topkkypd Bgfions it g TRHEY S BpTRE af two naturally
occifii gm-glygosgﬁagr:oﬁgﬁeé at%Pgiﬁeﬁl@wé & 3, Qésﬁeaﬁely%xxz&%tﬁge Réturally

la and ding f si gnal sequence; econ
occurring O-glycosylation sites at position 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; 84:5158-5162). The gene
ofganisation and protein structure of FVII are similar to thqse of other vitamin K-dependent
procoagulant proteins, with exons la and 1b encoding for signal sequence; exon 2 the

propeptide and Gla domain; exon 3 a short hydrophbbic region; exons 4 and 5 the epidermal
1
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propepti de and G a domain; exon 3 a short hydrophobic
region; exons 4 and 5 the epidermal gromh factor-1ike
wdaneimsz42and exon 6 through 8 the serine prot eas®K2004/000428
GALELYL; | | toal...Biochemstry. 1985
grof il g@h@ ﬁé%%?@sé 866y 80%"59%%??%%%%"‘61‘?&&1%“ dotviin
(Yoshitake ettil pBisiiemalry SOB S A4uBER6-BT5MFVI | a (Pi ke et al .,

Ko RPN e aprimetyal thicp gimensigraf Srggs of HFVIIa (Pike t .
Prod Ridi1 2k3d B3305.4,900994.892 5190 aﬁm@érﬁe‘an'\b&gl%gtgxgu? \Shralch SC 1900;

actor using X-ray crystall ographic ne nner et

f
- 127313-223) 06 hEV11a 99 eomplgd vdth sehbletirane faetor abing XrayMpystallographic

metfld Pt Py Pl So00: 158 G0 2R o ob I b gdlo: 285

20820 end<efsnedllepfragmBito 61FVE (K rant P9l %%CZ%%)S%/, 1998: 37:10605 and

Rel atively few grot ei n-engi neered variants

Kaoigh glo Hedhemigpnd P2 381308K)- nson & Ruf, J Biol Chem

LRl b e A G e B Dron

o)

-Ruf,Chitio] CR&H6L,992:272308851 3989 KenfBufl-Giokah al., JBBRL OB SI0Y;

) 0e38:-1957-1966) . Reports exi st _on expression of
271353008570 B by 7 Ww&%%spw‘?mm@m@
Bio Py 1fodnds Y65 BB0dH295) and co-expression of FVII
and keXZ endoproteasé in eukaryotic cells (WO
00/ R&p@H) exiComespresadn pf EYHA imBiHkher atherraanmalinasdlls (WO

o2/ TR s ot BT ) el civosesin oo Ve ke
enddph6t84sa8n bul@kydtoagti pwoeg/sspges i n herophilia A or B

pati ents. NovoSeven(r) is the only rhFVTla for
ef f Cemmasciakptepasitions o recombinantiiunsdn BV He ¢ihFy Tap meadkisunder the

| ¥ avai habl g on_t.he market . i pacti farm of i

a5 S, PGS e B bR b g s
hemoptdlif Aest H?@ieln&ewov@swem ds 1h8 NG SFAV RS Aerfddios Sndlile

acids_are | ocated at the activation site. WO 96/ 12800
treatientof tiesding rpasodoseuresatly evailableonsthe magkati ne pr ot ei nase

i nhizbi:t or:- | i I | pon. of EVI at .

| e hOREL OB FREROTY) BARNFAGH 185 B mocitia
has Reh eepoeted ét Wed 91/1E5T4) Bihewmﬁhcf) 4889arkGodatddA ﬂ?]e?éizulv%‘chﬁl site. WO
96/ )t s gt Bhonp I Ry berine FHtemaRIohbkA acivaton by

Wale N IO L0 AYZ R The,i Y for f
cuoh 0 B8, P g )95 ISEHNRL S 0 Pl
Eur p&idckems1 99X6ar124¢1 201 The tyiEtbracdagth adéapable aF e&nﬁ)é’cﬂl‘gﬁvith wild-

type Dk Vi ot dip irenc fstor srbinhitittes asoescHi. The
inactivA& SRR 8V 11ANE ng%ef{&!l RfbDIEE %ﬂg&%@&ﬁ e ggt%etnfsaslﬂ@n{l% from

is believed that a s capa acti I'ng
hyperoagwieblestatespsustiian gatiants witls sepsfsatabrisk afvdyédardial infarction or
tivﬁg’ on reaction i.s believed to occur primarily on
& bl ood platelets (Hedner et al.

In connection with treatment of uncontrolled bleedings such as trauma it is believed

that FVIIa is capable of activating FX to FXa without binding to tissue factor, and this
activation reaction is believed to occur primarily on activated blood platelets (Hedner et al.

Blood Coagulation & Fibrinolysis, 2000;11;107-111). Howe{zer, hFVIIa or rhFVIla has a

- low activity towards FX in the absence of tissue factor and, consequently, treatment of

uncontrolled bleeding, for example in traiima patients, fequires relatively high and rriultiple
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Bl ood Coagul ati on &Fi brinolysis, 2000; 11;107-1 11).
However, hFVIla or rhFVIla has a | ow activity towards
woéXoini1iae absence of tissue factor and, consegaemid2904/000428

dosds'THPVRH or @ . e A einlgl
e A T S o R
effigientlyi (60 minigdzs Woodess) itlzerois mohd orlimprofied FADIBolebules which

. tr.eat un trolled bleedin nore efficientl
pes ARk St R L B PSP B fuch s o'l
molédldsahomldeshibes 19hbeh CRASHESRe ?fa&blg&ti@ﬁ)ﬁ]ﬁc‘féisé(d &18§ﬁlfgdacﬁvity) as
i.n the absence of tissue factor. Such 1 nprove

FX
compgfiefl 40 Fji VA when administereshinicomection wishrumdomttadlet biegdinigse

fa £ ' | pttin tivit,
Comeif o' Aflads 5E PRI Btk ftHored i Wi enes7. Us
6,01%i88R and %0 008617 63| wHebeshnitaesidimsAoSR8Pinthy &ld @Man Were identified
bF.VI L/FVIIa h%lggen_ di scl osed in WO 99/ 20767, US
as byng ympegant for Ipid mpmbrapabiadisgaad hewedileactivetiarn. dul
il | : 0| i ki as..bej ng . nportan
paticllal, i RufiPIBL o tidues 36 3hd 2 SArERRALAR hilRREree

phospbelinid meprhranebipding affinityy and KenvamcfaskdFX hatvatibe, could be
were_Cri and that increased

. i, dt 10. 32 i cal
oot S A2 s B inay st B 2 pyrhcelen Tnepund tat FX
tiviatl6s GRS LdoMhi ' it

e S erfor me%aﬁﬁfgé\snduo ﬁttmilegﬁg : Pl @g%{[%ﬁ%gg% \é%ﬁlagéafﬁ f(lmél lljtfoéﬂs ) such as
under congdigonsgulate & kew lewxl efdissweafbitonisymsseatnhanced as

co | FVl |l a at rgi nal coagul atj on

condi ?g/r?é%srs‘%}g %8 alﬁ'ﬁggs%a%lgﬁ 2‘?& Y 3\%&@@1 o ¥z molegules
having irtdrsfiiaeniinataed half-BFESEReans WP dHLES %ﬁéﬂh&fb@% ?’%C%Ilation.

new_strategy for develo |213§FVII_ or FVI'la“nol ecul es
haviy 013/99%56@1%9%% VHE?T ovarahfs baying cogfaimesuibfi@tions in the
i : i PEGyI at i.on. 03/ 09346 .
Gla dlchdi? ARG A6 O e By O TR 1 b acgil i the Gla domain.
Mo dWIQ 2004/@29891 distloses® VAL PRWIIA vaAshth _ﬁy\hﬁg c&ifh MbdRbfons in
th t.I\I- I COSW“ on sites introduced outside the Qa
© ﬁ%%&%ﬂ?f BEEU-029091 di scloses FVII or FVila -
varm i ' ' in the, tissue . )
{ ncr i rEsREvBlofiab oty R R0 Resldled thing B3 diipain which
furthprdigeneasei thelpliasphélinid mesibdanesbinding hfin®y and Geree FuMbbr Ghrease FX

. rther Lncr t he phqosphol i pi d nenbrane binding
sctivilth 1R £ VE T et el e e RBa e on i beroped s fctor
bindibyhffigfy. FVI 1 a variants of the invention nay also
exhi bit reduced tissue factor binding affinity. The
obj Ererobigct phihe preseugrinventior ix togmovide tnoprpyali B or FVIRMAG6lecules

| | FM I .or. F i ant whi ch
S D e G eh s
hFVHd) aliF VIERY/bit [@10QRESDERhPVITE Ah Y3 RE] if ﬁ%}{lo‘b?ect bfthe present

. n?articula ,, 1t 1s_an object of the present 1nvention
mve

ign 40 BRAVHS Tmprved EY Lren B Ve molaciles 6V H ou Fa3la(vaxikntspwhich are |

copt ISt NPl I e PR Sl o0 7 1O

. [P10QFRBZEITXENa Rtttk ssehce diitissxbRemoe. eTheke 6bj6dsi8rcasled¥ed by the

FVII glh F §fla(\)/g}iaen(’\t§ gro?nrdeed' g%{fss e.d by the

BRIEF DISCLOSURE OF THE INVENTION ,
In a first aspect the present invention relates to a Factor VII (FVIIj or Factor VIIa

(FVIIa) polypeptide variant having an amino acid sequence comprising 1-15 amino acid

3
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FVI1 or FVIla variants provided herein. BRIEF
DI SCLOSURE OF THE INVENTION In a first aspect the
wonresiani24znvention relates to a Factor VII ( FVPCY/DBR2004/000428

o5 B RSP, YRR POYAAR, AP i e

amiRCAGBsubhceahbRi $n BBQAD NO: I, vk A h ﬁﬁbl@dbﬁ/éﬂm{ofh’él\d redidue has
or human Factor Vil a (hFVIIa) with the am no acid

beensiagrodired byvbitRPISEQOSIEONGH-1, vvherel n a hydrophobic ‘
ami 0, 8¢ fa bERbAE AR AL UNb LITUEE YIPYVINRR Fabidt VoM (Fvira)
in posi secon asp 8ct

polypeptixieasritnt rvingtincimilg heid Eédde)lcd)cronﬁﬁm@f 1-V5 hair(oRadid a)
pol ypeptide variant_having an _am no acid se

mo jpns;Telpgive o Bumgan E%?Kﬂlg (RROVGRLY Qrclama@r’fsa%%%’:lfqn@@wl@) with the
I
iR R SREA i i SEV )01, ORGSO blprises an

aminvhanié substitwtionn pesiteai I6. sequence conprises an ani no

e T 7B asbi i g o%?s'e%%eﬁﬁocé”ﬁ?ctv"vﬁaﬁ%ﬁ o Badter e, vTIa)
poly¥bptile(VarbhtthavRRl AReRhd 88d YequeAdd ¢ A5 afiddachei d

Sequence conprising 3-15 am no aci nD I fications .
modn@aapns/nelettwe h@hmalFE@m@rVI\Ill(hF‘(H):m htyn@rFaqméHIaF@E N&a) having
shown

the a\ééé%‘ BJ&FW Llen %ﬂgvl n]% §§§H2N§2 ?’da eléglﬂsd?'u 10 E% gquence %i)rl?.lprlses an

amigdTadio swtsstichtidH RS HoditidrisA0 and 3PASH bi IRAS ohl figtidr &ﬁl@%l@dubstltuﬁon
| east one further amno acid substitution in

in 2 ppsitien specied Bemdep groBprensistige ofiposiibensiTs: ﬁgmb# 16.
POSig g %t (?fzch?ﬂl@er}t%o@l ref:VE{ fogi c?e%ﬁ&% uicele ggodln% Hle
|nven nucl e seq uenc enco

poly}peﬂ)tydbamh‘llaﬁhe of dreiiavdnsionfant dxpressive nédtﬁtrt‘,onqmsﬁ))gﬂheﬁmlmlde
vector .conpri sing the ucleotlge sequence, and a host
sequepss, apd ?rg‘PT’tscP QO@H’éSlﬂ& cdwclegt "s@ﬂﬂ%&?@@f 6¥Pré§?tﬂ”e‘ée§F°6n
VeCall furtirlabBecl Sy FRAGH A o ?B %ﬁ@&nﬁ&h@&ne
to a pharnmaceutical conposition comprisin
compnlsl;agelpftpql@epadcr variaptsoff thdiaventicantusent, thmpcdypn‘ptlﬂh gariants of the

v ReBaboiie %ﬂfp%él?éqs{%ﬁgéf Tavorh arke o diempnt,as well as
methREiof AR ient Gny Ml ant@for bhARIabRMcalkDniDsttidSs of the

pol ypeptide vari antps or phar maceuti1 cal conpositions of
inveptien.i nvent | on Furt her aspects of the present-

0" St o BB Al Y] ot GRE OB R Bl o
as well af fonDRe\dhPEadeffciaitie 1 shows the clotting time vs.

concentration for variants of the invention when
assayed in the "Wole Blood Assay". Figure 2 shows the

BMWDE?@RI‘P%%&?@ bﬁﬁtﬂﬁRWﬁLﬁﬁS thronbin generati on

rate :
Figure 1 shows the clottmg time vs. concentration for variants of the invention when

assayed in the “Whole Blood Assay”.

...Q

Figure 2 shows the maximum tissue factor-dependent thrombin generation rate for
vanants of the invention determined in the “Thrombogram Assay”.
. Figure 3 shows the maximum phospholipid-dependent thrombln generation rate for

variants of the invention determined in the “Thrombogram Assay .
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variants of the invention determned in the
"Thr onbogram Assay"”. Figure 3 shows the nmaxi mum
wohowsphw42 pi d- dependent t hronbi n generati on r aPeTM®2004/000428
I ant ' i ined in the
DE%%%%%*E%&M@@MOSURE OF THE
| NVENTI ON Definitions In the context of the present

description and cl ains the foll owi ng definitions
Definitions: The term "FVI1" or "FVII1 pol ypeptrde refers to

© YRS P9850 B D e o o

FVI rrh(e héAPYYVIiray RV 1L pélypeptide” agérd t@@ﬂwmelesmmwaed in single
IDNO 1. It should be understood, however

chalrlrfm &ng exppple ﬁ@r Fy‘Gé pelvaertideis theawldtype hrmen iF\rl%(hFVII) having
the %@@% ue?fé NO9I 1t gﬁ’&{lﬁﬂé Sn st Rd2hbRever, that the

artr cu var ants where the sequenceé
ternc Gl psb@epttder’ ale tcomehF‘s’IIdikmolamles; sudh, asiragtrenslolr wariants of

SE($J ]@ N@ 1',1111 p?}%ng:?l aé?/gﬁlr ] f i astelqga?ﬂsc’:p gg]ﬁgﬁ% gr fegﬁé)ne su% asup to

15, f[sxefe@my bp t@l({f\éhhﬁo 8R4 ﬁﬁ)‘diffbaHBﬁ’sVés%ﬁlﬂaféd'tB SE@AH Nk ed
wo-chaih form Wien the am no aci d sequence of SEQ ID

NO Thederos&Viay atéE Uﬂabvel}tmptlén’ﬁrnﬁr&io|a$\§léqmelmele@rov1ded ints
t.ood that t ep
sctylid Surenatiblormn % G919 reladPinieS efiSPR O gvcHig ased to

desd2ide mh@érﬁﬁh‘é%drd seficbntd o FOIIS 1tQ:fr111tH%QmGBr@toB§ 11542 Y pepde bond
amno acid residues 1-152, the other chain conprises

betvegenid 53 @nd Ilr%sqfdhre@nalsehamdenn Inpsebeen clegveds md {hat egrecpf the chains
comgﬁg\él An‘ﬁn a&ﬁ ?§s14 S E \{|55 1?1@ %‘rﬂ:ﬁ?{ Lﬂl%n Q@ljnf;ﬁie@w&o ac% PeQ%(ngSS-

reco I han
406." hFVIIa refer to hurran vvrldtype FVI1 and FVIIa
resp t|vely hav ing the amno acid segvence shown in

SEQ e teges “1F Vil andh TRy ey’ refr-fo B and RiE{lp palypeptides prastuced by

ccotiliBdht Wichfighype FVII and FVlila, having the am no acid
ree sequenceh‘qjﬁom in SEQ ID NO 1, produced by reconbi nant

neafle témséhBNHEF and Fhif VI deferi its hivoroGidepe fVII\Ahé fFVIia,

d. h the t a d ed to
respEI. Gy RE theatainp SUf serbienes SHywpdn SEQHD MR |
Ac C amdi&teHsYch V@ AR “FhI VRS ff@o hifmah %’i’ldct%egl*‘vtﬁ afnﬁ@?c\gfﬂa having

G a donmmi n" covers am no acid residues 46-406 of
the amminR@cidisequente shavirbin BB H: 1, prrduced by recomebinapt pieans. An

ean Factor . Ti ssue _Factor and Ti ssue Factor Pathway -
nniqéil?l‘cYﬁ Pﬁ% FY‘?? 'y. The term "protease domain" is

llilts e d’VHéiDdtHed her‘éirﬂ &ﬁ\?cerh’é@(-}l%%nm&l Tik @teddedd b&k%r amino acid residues
1to 45 OfSEQIDN01

Accordingly, the term “position located outside the Gla domain” covers amino a01d

.4

cxar

-

res1dues 46- 406 of SEQ ID NO:1.

~ The abbrev1at10ns “FX”, “TF” and “TFPI” mean Factor X, Tissue Factor and Tissue
Factor Pathway Inhibitor, respectively.
The term “protease domain® is used about residues 153-406 counted from the N-
terminus. -

The term “catalytlc site” is used to mean the catalytic triad consisting of $344, D242

~and H193 of the polypeptlde variant.
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The term "catalytic site" is used to nean the
catal ytic triad consisting of 8344, D242 and H193 of
woOhevdpoipept i de vari ant. The term"parent” is par®xdeck 000428

Lo LSl R L RO o

accoRBEEvitA Phe/ReRkt Hﬁeﬁtﬁ)nbﬁhﬂ@ﬁigﬁ the aﬂ%ﬂt M epti@S R Be modified by the
i nvention may be %@]ifx FVI | FVITa pol ypepti de, and

preserti dveptionmay be dny amVits p@}mphée,gand &hushe-detifechirom any

Oﬂglﬁloggga!el (far}nlalg{ﬂf,rgm A .#{} a§1a1'1 8%%9! { \(/ag ;ﬁlgag nl{lﬁ)ape% §8137pept1de 18

hFVRQrheemta. de whi ch dlffers |n one or nore amno acid
reS|dues fromits parent . épeptlde normal ly in 1-15
ni Ao vaden” seasplveaptide whic ,ch $rs yponexor moregmipy acyd rggidues from
esidyes)s <S
its pgten%l%ﬁe%t}d%%og%ﬁg&}lgl nggl(ﬂ%.sﬁﬁéﬂe ﬁll §1§ 64 51@"531 8,9,
10, dr, 12,13, adrondS amimd ac&lsnesidees), shiol asainl 10 mlnmomr(hnesldues e.g. in 1-8,

1-6, ggr grp ]ng t@}n&l}%l de %é%%g;c/l;ule& g‘%’ﬁ?@gﬁétﬁgﬁp rhe t anth?lt (?r"hFVIIa
| Nt ¢RERMm! %dnﬁghfe&k@r lﬁte%taﬁgéagsﬁ%ehﬁ%g&wpé Pﬁeﬁﬁ@’bﬁs @Htended to

conposite or chineric) | ecul & forne coval ent
indicat¢ abétemgencofs Gn &aﬁenmf@owbwfecmqhde@q) mcdmlmformgd by the

cod B ABRBHREPLAHE kS bR FEeR Sl HB® PR iR moicies
suchtH rﬁol’ﬁﬁér&hdl@cﬂ@eﬁﬁcﬁ)hﬂﬁf ®hefoaBly, suddd endi€tits g aganicSerivatizing

sol'ubl e at rel evant concentrations and conditions

agenits. Ereforghlybthe conjughiy 43 sﬂlu_ig@ gtaieleyimficaBcenirationsang carditions, i.c.

soluﬁégﬂgia)(éﬁol?%lc Ny %%qs?eﬁéﬁ gl%g% %‘i etgg%%lgﬁed gifl?ﬂ@tﬂ@s of the

invehtién fnelude shrualisead axai/memmﬁated p@fypepﬁdeé.l ently
attached" neans that the po|ypep tide variant and

h .
nonlpefeme sevalent spcmenar e ep’raﬂ%nt ygqtﬁa@aqdi yiee%%ﬁna %F%ylypepﬁde
varidd?] ? Fhe! n%&;ﬁ@%&éﬁheﬁp&e% th r i gaLe‘ﬁﬂ%r ned to one another, or

coval ently 7 to one anot east one
else iaret 1adﬂmnhyrcgvatelhtlgt jpired ¢d omam)tlmr rthn”gegh aleestone iotervening moiety

noi ety e term "non-pol ypepti de noiety" is
suchy "’r?taéﬁgigﬁ %PBC%%HI WP e, different froma peptide
POl YIRS te/m® FRASESlyRpti 88T AR RCHs GntERNATE hifeaR A Sad1bdHiE ‘31fferent from
t oget her by peptide bonds,” which nolecule is ca

a pepiﬁdecpniymgatmm@s@cbofaammo neid mrenometF odinked tagsther gy peptide bonds,

tide v nt of .the iny aqn. _Pref
it BERE il HiniSeappRlo R b bhEb G Pllvprride varant
of tHeUAPntioR] Brkfeg®d ekdrﬂ}ﬂ@@d)ﬂ Jueh &IRRALE Giscl®de flEAi olecules, sugar
derivati zing agents. Wen used in the context of a

moietiss) kippphdlts cpamonRds Gforgamic derieRTing Ageats. When used in the context of a

conjldgzgt?(?] a%lgof éﬂ@%n gﬁ&orpﬁ Qv1ﬂ$| )ﬁﬁ&&gﬂog& AP n:_f%l}gi Pﬁ@éjmmety is

ypeptide part o e conj ugate

hnkéchfod:hg bol&pe;ﬁidte@ﬁhmiﬁﬂie o@nﬁllgatedfvaﬁm tlpohglpmﬁttadhmeﬂ@roup of the
t he_non- po de. noi e

expl ai ned bov [
 pobgpida A5 cxplaing bt 1y e ﬁ'%iﬁ I]T‘B‘ieﬁ’e‘a‘n&% iy S indirectly

30

mer nol ecul e" is a nolecule
o RHHRN e M B

e of two or nore -
A ”polymer molecule” is’ a molecule formed by covalent linkage of two or more

monomers, wherein none of the monomers is an amino acid residue, except where the
polymer is human albumin or another abundant plasma protein. The term “polymer” may be
used interchangeably with the term “polymer molecule”. The term is also intended to cover

carbohydrate molecules attached by in vitro glycosylation, i.e. a synthetic glycosylaﬁon
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wherei n none of the nononers is an am no
aci d residue, except where the polyner is human
wabkbuniie4or anot her abundant pl asma protein. TRETDER2004/000428

pertofiied R B aiVoling S B POk A pab A gt mTcilpdp an
agent

atta€Bh &R By Shipasf Qheniﬂﬂﬂfe%h&é;vﬁién@ ‘b?ﬁgnzmyy dsthg¥d drb&-linkin
gl ycosyl ati on, a synthetic glycosylatlonpeﬁéorned

"’ \iherterm e mietyiigoiniended towdicats cptioefpaalaning molcaul
conSB AR SRl AGUb LA, AL SERRNGe 0P Blcd Bone

nononers,

i de vari an

polybgptide va}'faﬁt e pfﬁdusdlzgpdlyjﬁptﬁé yaridr cbxﬁjh@zﬂé‘ @0tht Gorhielf £l osylated
a carbohydrate contalnlng@nolecule conprisi ng one or

polypspiaderigatl Oy ey af én rave i e&vlatto&p abe tenaf“vb@v@] glycosylation” is
mteﬂttl«qu‘gept ! g.g ER&ILH{%W@@&O M 8%{}; @({(1, llH 271’1 Q/E\deé: %luﬁng

vari ant conjggate I'n" the fformo
postyia;lsiamdahpmdeqsmlgym ejgtyicdeylatarg c&ﬂtu)sed)for mpressﬂon asf té polypeptide

varifeg) € oo RSk DR Ehiconiane e Frast

%anﬁbglég%;acchande
struSGfdMdpds, ik mgé%xtént %n tH8! él'ye&bypé%ﬁgto'@a%ﬁlnﬁﬁl' @ﬁeﬁon
Xpressi on

proceSS|n in a glycosylating cell "used for
of tAw’ }snpexia‘mcmesﬂ@éhasaﬂw sequence Iﬁﬁi-ﬁﬁvcowmtein Kkeahy amino

nd .o L nked ation actpold %S%ﬁreomne of cysteine,

aciBftafe tioRs e SR fyideplls sl i Rengs s

pre@fa]bﬁoééﬁhabf hgeoRi@BAMERb$prefdRBly thiboniB. Preferably, the amino acid
gl ycosyl ati on site" has the sequence N X- /'T/ C,

reSl@WelFlélloﬁlﬁRn i3 relafjveinithasperagineaesidueds @szfoaewplm widve, N
ggflgtﬁbglb% Iéséﬁp{e ?é—? gltotﬁ lof ﬁggﬂn{k né&ﬁg 'S{%?du%r

cystelne hr eoni ne
pr ef’léreaéﬂrry”dtﬂablﬁﬁcﬂit eoupPieinesnded 10, inticste arfluaioadl goup of the

resj due Jn posi ti qn +3 relative to the asparagine
polypeptids wariagt, fpparicylay |aﬁ@rr%% P gesidung th‘@‘&p oy@ﬁshoayqlraw moiety,
capa?ié% ISf at’ca%hﬁlﬁg ntgg' %&eﬁﬁgugg gﬁ Qbolﬁlﬂ{e?ﬁit?%é% le, a hgophlhc

molecldc,caaaugaranémtyodrlanmgangx dnmatnimg h@n}hdﬂ sefid pttachenent groups and
varjant, i artj.cul ar .of an an1 aci.d r.esi due
theiy igl<Bie o hoR et palctin RSl s s g belaBt achi ng
a

a non- polypeptlde noi ety such as a polymer nolecule,
_lipophilic molecule, a sugar npjety or an organic
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t he
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alterations of the am no acid sequence of the
pol ypeptide is to be understood as neani ng thatone or
thmﬁ/lammo acid residues const it ut| ng an i N VPTD/DK2004/000428
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-SH manner
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pr eser
(e.q.
as def
) base
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e Protein DataH
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anoiétyi no Aci ds

o) ‘”&S Eia
"mg Yenee

, O C, etc)
sank ( PDB) (MMA

and Peptides

rle vittd Raglihg g

i\ : apeutics
g‘gf;;égt? al, Critical

(EYue

-OQHghanes,
©(1984)
Bi och¢

resi dye"

synt he

Lt on

fﬁ&qﬂhna"E

Lﬁg?sz

A Cﬁrer

Bught @olety EUT .
W th thelr corr

P( %t}l)este;r he t
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(')
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any natural d
nd is prlwarl
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138,
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am no
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Suggs UgRT MGiekE ¢ he
sel ected fron
dolyxper, egsPEGne
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Sh el al 1y
nglyresyaldem cor

(GJu or E)

dccurring
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residiest i diTy@

H@arbshydyate gl yci
rméikty i sol eucin

dﬁx&ﬁagoqﬂnua
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llysi ne

-CONHY4S O

aspar aqgi

(An o

t hr eon
(LTI n

r Q, argi
ine (Thr @

r \AY and

| OfbétyaratOr L),
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nine“(Arg or

r T), valine (V

tvyrocina (Tyvur Ar

R),

JGh

(Pro o&ﬁ%ﬁﬁg(
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roci diioac

al

VBtanQ@hd Wold,
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|30 33, 23(16): 3759-

-Akk%@ﬁﬁ1n
Ketqgng | |
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am no
i ndi ca

o@’é‘é&zeés ed
WWigoat ed ad
aracdRride s
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occupled by a d

he gl yci ne resi
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I T UUuUT I
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> 179:30heWO
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t hr eon
e
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g. KL43Ne

r~nnmr I sSes

@irbShy@fatar gi ni

enbiedi cated wit
cid Sequence in

substituted wt
pl e substitutid
N145S/ T nmeans 4

a-substitution

TR virfs Eslipting Al
ha"/", e.qg.

whi ch aspar ag
h either serin
ns are indicat
n an no acid 9

of -t he I\/cl ne

1 b dehd ¥&d Noyes,
I@'thﬁﬁlﬂa_fReagen’cs
D8P bitin

8J1ﬁfaﬁ10n, CRC
\g;[‘%ce, Iﬂorida,
due

Imidagolgos
rgsybsti

|Hﬁon 143
tution of

ttheielspar agi ne

oS

Vi arholwdraie par ad i IR @iFReUpliBS o dsgor guanidine

ition 145

residue in pog

with a serine or a threonine residue.

| nsert i

on of an

addFoi angbo Mrplywsylatich, tiestern Eattaehment growytis uﬁedaﬁ aan '

al anin

e residu

uncquysiqrabap o i

(wm% the stqhddh W?JTM ashaitiredansy

I'n position X'

term

I nserte

cafter @ 24,

i s.indicafed by

iatgdbg wwﬁéplddpgﬁ?%§09%meﬁly&sy fion site

G MR ot

at

5}‘?1 b Residdd®f the N- .

posi tion

glychylatiarsitetisithe onbieo which theawigar meistydis @ftsghei dufing glycosylation, such

t

attacglgrrseg]%

Fagto
' site @@tpRésent.

ed

O A et yRg e

For exanple,’

resi due.
K{gEe a¢

deletion of the glycine residue

in"position 124 is indicated by G 24*. :
Accordingly, when the non-polypeptide moiety is a sugar m01ety and the

@ieffiss e Sigugpeviation

conjugatlon is to be achieved by in vivo N-glycosylation, the term “amino acid residue

comprising an attachment group for a non-polypeptide moiety” as used in connection with

alterations of the amino acid sequence of the polypeptide is to be understood as meaning that
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Unl ess ot herw se indicated,.the nunbering of am no
acid residues made herein is made relative to the
wamaaieaed sequence of the hFVII/ hFVI la pol ypBQTAIXIIQ004/000428

| D NC he term/ differs
one (AR i ilﬁé PRI g L I ohe Y-e AR g to be alered
in swth! aQWaﬁrféE e g fincasdd il b B gHEeas1dHsh Be RIifSSTHce®RAS the amino
fromthe specified amno acrd difference. For
amdﬁﬂ@#@ﬁ%e in addltlpn to the nDdlflcatlons per f or med
o wﬂ}e%rgsegfeﬁ;g ié‘at%' o em‘ﬁ%ﬁ{eggﬁ@ aﬁaﬁ dife.e. CA, CB, CD,

CG,8g|iNZ,0at 0,00 %td) hﬁd usaﬂ as definsddyahes detény Uaame d@roB) t hi s
effect. Thus, in addition to the am no ac

(el 91 bassth §n dhed iPde romendlatare (WPmNom@cmgé e8¢ §pebolism
for Afiito ABRs ?ﬁﬁtﬁ&gﬂﬁ% estftHfaR1eS, Q&Ptnhﬁlep Uy d)0 o Jd%zochem 138, 9-37

variant o I nvention nay, desi’red. “cont
(198 h@eﬂ&k tvithdbeinesrections. in@nel Biadhshii, 162, ]o(rl985))

I nsertions, or, delﬁtlo

Thes r exa
| o TRBSTY Rtad i rosruen is REengsonholedd T i vihgtic amino

amd%m&ﬁé’ SN itn Al dy A thtdfish %Jﬁﬁldafe & anti¥o 2cid QesddlictBnBitled in the
r esi ues or addition of one or nore extra residues

grougy coanetlmg ofthel2@ natarailyonturdsg aminp acididli.¢.iselectedl fiam the group

confi) S5e165% 845, B8 1) BB RS i i

(Glw&d E), BRenylditsed (PAE OVE), %l?cﬁﬁz (@1y o Y sdtidinet (RS H), lisofeucine (Tle
substitutions perforne groups of am no aC|ds

or Dnfytsined s prf), dovsingdt-et psk), @sethlemge (Megon M) mispasagies csn or N),

prolﬁl%i (glfocorafyt_j glﬁtaﬁﬁ LLéj@}In RP g%d{éo%&% io 1?34 @eﬁ]g};,]%))o threonine
(Thlam ois Valﬁ?efm‘ﬁl &SV R iryptopharc@ap 6r Wa§ mﬂayﬁisbﬁt(TyMn ‘o)rmslau@

shown in the below table. 1 Alanine (A). Aycin

Ser i His teryinglogy ysgd far @Pytl@%ﬁa%w |a61dé’<9§1<9l0{1®95 1@%@% as follows:
Gl 2@%&*04 Q that ﬁiﬁﬁ)’h"’l@h 'i‘se(z &%le@bg égﬁen{gg}i}lé Hﬁi‘lg laﬂllll{be?(% equence

Hi st |ne Lysine (K)"5 | eucl ne
showie ith3BQIIPENQON) GV24R nmhc(ait@s tﬁatFth@glyfbmb agsidve of ppsifign 324 has been -

subsiied B R aran Bidi oSt e PRI Eatro e vis - o8
N145NPeinkhitsanl 2880 848 §écﬁl%n&e!"1ﬁ wHigh SQaR g{he in $8§t101g s substituted

nmodi fi cati ons outside the G a domain term
with githet sasinie g threapinen d@iitiple sibtisutthad ateandln@tﬁ@ atith &g+, e.g.

R R T T ————

resi@NApobitibn 153 With i bhRirdine Gyidub gid £ substifiibn othe@Baragine residue
conbi nat i ons t her eof . e term"vector" refers to a-

in ppsitieti 4P with geerine ofadheeoning sesidugy Msersion o an adgdidonah gaiosacid
resuﬂIe E.%Piﬁx%&ﬁbﬁ pe V\érl%xnh@regldﬁgﬁtfter‘:@iﬂ W mﬁﬁht@@b rél%gf ! ?ﬁjsertlon of -
I nf 0°t he host ce or

enome, and as’sSuc are’usefu
two paditionatiategirchi i didues raftelf @24 isdndicatad by G104GAIAQ BtcWWHRn used herein,
the t%?mmfantsler?eldem%%g}aog %‘(l”lo?: 1(naslel}t/eedc gt%roglglon X” means that the amino acid
residue(s) is (are) inserted between amino acid residue X and X+1. A deletion of an amino
acid residue is indicated by an asterix. For example, deletion of the glycine residue in
position 124 is indicated by G124*.

Unless otherwise indicated, the numbering of amino acid residues made herein is

' made relatlve to the amino acid sequence of the hFVII/hFVIla polypeptide (SEQ ID NO:1).
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system) to facilitate the cloning of the nucleotide
sequence, i.e. to produce useful quantities of the
weeoqsancd? to direct the expression of the geneCpmetoeto00428

encqaded by. thes ue,nceadtomte e e nucl eotid

S ooab Y bR RRHE TR e Brcofnte g HiisgetiB sty ER fifended 1o
allowi fbl addietidnal difidntey e 1&@%@@% Sod meébﬂﬁgd e édil&dlfference

function it is to perform "host cell", "cel

For [stpace, 4 gdditien fo the moehfecatlam@ea@@aeqi inthe akeﬂfg@ezmaymng at
o e PR ) S AP b g s o
necessarﬂylrelated'tcﬁmsfeffenatl on" and transf ection" are used

S B S S S
und&M84 ik tHeQnth 9ci fsec%déﬁeé’&f tﬁpg&g?éﬂt JeQhligle of ﬁféliﬁ%%n may, if

by means of enzymatiC ligatio ot herw se,
desmdn tmrgmn athiep nltereticrtsj e other substitutions ensesingls ot tleletld)ﬂse"[hese may,

« BT S of oo N BFOr et P R ainageid

res1difé§ Y&Ba8s1 - lpe bfiho dctkREidaEs, GrUAHItBH Y Sn&Btnot bxtrA@eSRRS at the
a secretory leader, contiguous and in reading

q@ﬁ/&g &-tepmnimp.rege- iaddisien gﬁp medreningyesidug at the N-terminus or introduction
o aSMEFL B3 R TR S BoR F i

. substituthoak’s i@l ﬁlb@ﬁtﬁdons perfoafibd fethiroftoupst Jf agtiamaaddwith similar

recaonbi nant DNA net haods. In the context of the present
charaglgrisfids ohe (el asHAe efidyiapidicamisn acigs, Poltiapinaagids, basic amino
gqﬂ; epl acenment of an
acid am rﬁ%(g@g?’%%%é ECIQQ%ﬁ@&q%ﬁ?m?%%l or%1 I’Sof an am no acid
r esiBxampled of etdhaonsxrvaive ubstitutivdis drer shewe e therbelow table.

|nsert|on of an anm no acid residue. The term
Nt roduce” refers to introduction of an amno acid

Fe s Adanane (A9 parti c@lﬁﬁn%gﬁ)substltﬁfmlﬂ{sbf an - exTlyeenige (T)

aue 't tTvety by SeT tTon UI
%n Ag%ﬁp?g%lgl ?im n(g}hgcm a’ "‘?"z‘%f ue. The term "renove"
B ef AxBarh@iné val Q}‘lutmlrfer(@ acid residue, in
pa| t p(;|||gi(;]r gf]/rp:nh:t Ltution of the amno acid residue

o| BaginmedBad by afattidére G no acLﬁSln%@‘i)due or |

y by deletro~(wthou ot
?h( ﬂdéﬁdn&?& d res:f’ " g‘)be rermb’leeg11 %e pﬂe pr glgret(V)
onPixdylalidige (F§r m "I@fdsiﬂél(lyy shoutg,pug,huﬂgwl)st ood as
f h levant activity associated with the assay in -
which the activity i s actual y nmeasured. Thus, the
ter Lt t
o AT BN PO B0 s et

“Mbdifieitions biltside des GlaQiomain Didd "(ameﬂmbyﬁc@tzmtduﬂshdeyfhe &la domain”.
variant of the inventi on, inits activated for

shodibg term, augleotideseguenss;, isrintendedstnitadirase aeowmtquyre@h of two

or ngm:; %ﬂgc#lﬁoécﬁﬁ?ﬁbl@éﬁé}’?ﬂe hﬁelecﬁ@e ségﬂgﬂ&g Mby Ge éisge@émlc cDNA, RNA,

herein

‘semlsynthetlc synthet1c origin, or any combmatlons thereof.

The term “vector” refers to a plasmid or other nucleotide sequences that are capable

of replicating within a host cell or bemg integrated into the host cell geneme, and as such, are:

-useful for performing different functions i in conjunction with compatible host cells (a vector-

" host system) to facilitate the cloning of the nucleotide sequence, i.e. to produce useful

quantities of the sequence, to direct the expression of the gene product encoded by the
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enbodi nent of the invention the variant, in its
activated form has at |east 20% of the am dolytic
wactimitias2 of r hFVI I a, such as at Ieast 30% e. gCTAK2004/000428

| east 40% nor SOW
seqiefiotnd 0 ogteaty R R sSesghes R ba g ditde By el The
vectb®RAL cd%@a% dﬁﬂa@éht %&nﬁénén@sac&be&ﬁ?(g Bfort thE dIEtiOR ks tdperform.

activit rhFVI 1 a” when asgﬂ%yed in the "Am dol ytic

Ao HGeIL sbost el trstding an “cel ol se wood easbaapely heron and
il spitftefY i v PhetsfoolTh MG Db lires e SR ARk A olituring of

acem dolytic activity of 75- 125% of t he ami dol yti c
act|V|ty of rhFVl1a, Theterm C|Ottlnﬁ] activit
r ef erlgatsiprimgiion candy trapsipgtion]) arsgused interehanggaily tcsre&'rdo the process

‘ofr ﬁﬁé’m ‘,ggr#tgggellperel n, i.e. the tine needed to
I

Rl ormati on Thus a lower clotting tine
- c or f< @pﬂah]ryshrﬂced’arefargtme:he cbmen't Jjwniag oif ¢ gt mdteentckotile

i'ncreased clottin cti.vit Is.used to dndicate that
SeUHES b OTETHG STEN G LEHHOB BT SHERTE: b SRR relafive fo one

anotBbAducR tHa€ Melnbrihidihét Ty scdBEIBRSHhe hhy@ Gdetdnt
generated by rhFVIla or [P10 K32 th Ila as
“Operebly dimkedd'cneand érat dmnma}eabdesaqucrmes eing linkedl agh eentiguous and, in
descr.i bed. here
the GERE P TSRl iien AP RIAIo0; I PAFRHBRIRe T gRnE s SiepBlished by
ligatkSiest doftvén@hi editricBion WitdsH IfiSieh YibdsiddHos exiSta el lsymthytupf
activating FX to FXa. This activity is al so denot ed
oligotreleéidly odaptasn onkinkeys arg usesk i Forjungtipe wathistmdaidieequaginant DNA
may be determined in the "TF-i ndependent Factor X
ctivation Assay" described herein. The term
"1 naii eRsedtekdofané piesdnt iveatidn thettstn Ghodificationd oe tarkiXa acid
eneration activity" is used tf i ndj cate HI] %}@
modjigatignt 1sgntendrd tp goEsirPRIACCMERt Pk an afRin peid siferchiai, sypsltugion of an
amind il Ssidv E,)é!le‘l'etﬁ)b%@ LY Lo fééfﬁh@%?ﬁ&:@@ﬂ%?hﬁ hih¥nol Rid residue.
activate a as conpared to a reference
nmol 8hetem *dnicdduas” refdFdAd introdudtibt 0Quikadifor detédMiekidue, o particular by

o g sy S P AL o0, (L0 L o e il

am,ﬁ:&gélgkgsi/dugay conveniently be determ ned in the
'TF-i ndependent Factor X Activation Assay" descri bed

her giha terHgemeyetireferromoyeydl of ey amino agibresidne, in particular by

me

sunfRREEH R bR Ao R RRE Ao R Sl pscue, o

altefn@E1REHI B¢ dEleAOA {WithoufHab3atusiva} éfthe ddithol aamreerdﬁemﬁmved
. may be a cell or antibody nediated response

e.gln traresent qonteshihederm agto: S ghould be nn@ﬂw%s  the relevant

R e e

30

i ndiThas, itbmteﬁﬁ “editiotyit dctivityldlg &mé&ﬂotryean'ﬂ‘mactwﬁy measured in the
o b eni gcity may_ be determ ned. by use a ”
Aridp B AS RO Bt CET torepchibyt @mlqlq(im iy p yesiant of
the i‘hlvteﬁtﬁm % &ama Fathe Eﬁ&ﬂ@ha\}erht Yéa¥t°1 op bfm'e'aﬁﬁdolyﬁc SRy of -
Inits normal nmeaning, 1.e time at
thVIIa when assayed in the “Amidolytic Assay” descnbed herein. In a preferred
embodiment of the invention the variant, in its activated form, has at least 20% of the
amidolytic activity of thFVIla, such as at least 30%, e.g. at least 40%, more preferably at
least 50%, such as at least 60%, e.g. at least 70%, even more preferably at least 80%, such as

at least 90% of the amidolytic activity of thFVIIa when assayed in the “Amidolytic Assay”

11



10

15

20

whi ch 50% of the biological activity of the
pol ypeptide is still present in the body/target organ,
wonrodhe1242ne at which the activi ty of the poI ypemmmo4/0004zs

% f th
descfbedRefbls et etinhsmbpoiny R et sl Bhualfy fofm, has
subsk@llnﬁl'lﬂ' tHe%am@ﬁﬁnd&yﬁj@é&Rfﬁy REEhFVTIL sudhh ah'aﬁﬁdﬁ&tla\@étﬁflity of 75-

0% of the pol ypeptide circul at es in the pl asnma or
125%IQféh%4mléah‘tlp|ﬁ¢t@ﬁtherbEVHg cleared. Deternination of

ser hal fee | 4 | Ie
the TR ot dcty Ry ARl R e ALl bt iRa MR TE Bpood
AssBerdesorivall bedeld, &e.ithe/tithe neyded tg 0brin ¢loi foahativh. Thus, b&ower clotting

magni t ude of functional in vivo half-life. Alternative
time; oFLggpangs et Wigherplatting pgvityc| ude " pl asma hal f- | ife",

¢ I
ol car S iR ploind actiR P iy U G HAQRE ot (o ARG fime ofthe

fear&nce y p eptl
polypsptilesarient i ytallsh&aﬁy: significadtlyodeercasedelative fo ﬂthgenerated by

- mFyfig pf '@@%ﬁggﬁwﬁeeﬁm@e&f il OB I CRUGORS ahd when

meaﬁlﬁg@ﬁ{tﬁl% “PRiABREd AlstdiRbddRd heleiy specific or
unspecific proteolysis. hbrnally, cl earance depends on

si zén @eeirestent\ﬁenteet theeten adtivity drs aésocused Ul egnnection with the

filtrati ch tt h ]
varigt ' GO ot G AR P B i OB K BB B ot Viion
activii® ok YREh |g@1ﬁb’1‘ﬂiticﬁ1}‘ach@1t§3€arfd%@ Beedktérsninl ifahd ﬂBﬁid%ﬁérﬁl@nt Factor
from procoagul ant, proteolytic or receptor binding
X AglévatipntAssayfitesqribed hptsial i n vivo half-life and the
ﬁ:: #‘gg ng‘\‘;l\%lqdnlt:a%e X a%ﬁ}/éjcﬁxﬁ:%’c g;ﬁdorb‘lilxhcgc%%%d;gjéa ﬁpﬂe‘?ﬁmn Gact1v1ty

is usell ewlindidae: thatm:stan@ﬁtadf theinvenmion) & its ddtivated forge hasa statistically
half-l1ife is used . to indicate that the rel gvant
signgfzgaptly mcgeaggd qaa@lbmtg)@eﬁw@%?i\re Fiaise cpmpaed iq arsfergngeymolecule,

suclrc‘ésgﬂF{f![Iﬁ %PLDWQCWZ% 3 C e*r@Wh\é{aeﬁt&ttah%haﬁfof @ invention (in its

reference as rhkVliTa or
actl‘{'dmml()%ﬁﬁ] anhfdredsad FXsacdeatmnacneﬂy mmgiepncoigpdy deldetermined in

the o i ap eyl SO lvafi G Bty Bosdrbef Rl oy ) The

t er Mhe AR Nmnfthoy e‘fﬁcﬁ%f”qg @@éd ﬁlt?s@mgéﬁ&ﬁ’ vx){‘dﬁ%r@ven substance is

. adm ni stered |ntravenous y" is used in its nornal

- intendedrtp nrgilcate e abiity h%the sehstanaelter ingaee serssrionise frorthe immune

25

30

sysGBL M St Bie 1R Do ST oDRUBAD bRy Henile 85 0. Roitt:

“Esséiﬁiﬁl MhEtei1eg (10® ERitRMOBEckwell) fol fiithed Yefirdaod of uﬁdﬂ@ogemcﬁy)

tivity measured is the “clotting activity"
Nor@elfly,rre@m&é én@odme?@tlm WéU{ be p Hsiqaipn aétqdwqdymmwgemmty The

AR, P RoARhST 0 R SR RN RO DL GO
vzvoF?rrlzrsmlt;a; 01 . It w II be underst ood that |n order to

a direct ari's en he A val.ues o
di fff@#é Hnsionie V(ve%glfqﬁisw paning, 1epfhe time at
whlbﬂ‘éf(@)%toT %Hééb]’—iélﬁ'g:ﬁalra%ﬁﬁrt;ﬁl?f?tﬁe %iyﬁéﬁﬂd% i® k‘tﬁhgﬁ%ﬂt e |b@d§9/’ﬁarget

[ PLOQ+K32 e safe anount of activity s
orgdpe oraﬂmtnneytt ewhecdll the:@crtsvetcrwé“ itihd yolypepeidais@ 0% otihe estlalr\etlue

| o e ARt e S ing ruS B b e bR pRHEIRTI may

be d@féﬁhﬁieﬂtﬁf &t time at which 50% of the polypeptide circulates in the plasma or
bloodstream prior to being cleared. Determination of serum half-life is often more simple

than determining the functional in vivo half-life, and the mégnitude of serum half-life is
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The term "reduced sensitivity to proteolytic
degradation” is primarily intended to nean that the
woabypep4p de variant has reduced sensitivity teCT/DK2004/000428

usuﬁﬁror_%lgcio ﬁ%‘?l%ft%’%l%at ' %}t%dﬁ\???lﬂga ongll})(?n harlr;ieg %Atelmatwe terms to

ser%ﬁhﬂﬁ&ﬁ]h&lud@i‘;ﬂainla@m% 11f§f’ e‘foﬁb?llahﬂg hAlhETI| Get@h Yleh@nee”, “plasma
egr.adat i educed by at |least 10% 10- 25%
cleaggncg)y and; ‘lggugnce balEtiiers The polupeptids emlfaée%by &xy az%orls@%ne or more

of ﬂ@reﬁéislﬁéﬁbg%h%{sygt Sihs %k@%? S‘Bfe%fl %E g@%ﬁ‘g)bﬁssﬂ% fABRSSEC
recep®r 0 Other receptommediatpd efimiratioy, dnby&pechﬁast uxﬁ;@%lﬁs protecdgsis.

Norgigy§ eleserne dtpendh i Sizp Pi1alive b e buiQELsGY Blomtras iptipn), charge,

aﬁamrebﬂﬂhp&aﬂe@ﬁmﬁ@taﬁdw reée%aé 8N&Blulaf kécelgtoi%l ﬁpﬁle%tmem
[tration,” tubul ar

dneys, gl onerul ar fi
funcémalémt@he rﬁtald@éls adrmdlbyrselestedtfeom piagbagulans) irsteolRéinat receptor

iSRG TR BLPUERe AL S hMrmines

bymglsuﬁ@lemmmmmmml gidity, and charge _
Nornmal Iy, a nol ecul ar wej ght of about 67 kDa is

condlibgderay inereased zasused abgut hg fyactional ingwug half-kferanseram half-life
is uﬁﬁ%‘ anﬁéa.?éaflﬁtntﬁg r%f)ﬁalﬁ ﬁ%a&l r’%h%?cﬁgp % gg QXn '1st &Q}ﬁﬁcaﬂy
mgmﬁmaatly a:iceasamehltﬂvs t&ﬁhﬁd&ﬁnsﬂeﬁrdnye ﬁrd»iﬁcﬁlesitﬁhlal ehFVIla or

30 bl R b S
an ABLAMEN dnfindll 3i0f f Bits, SRR, HECH OSB! ent Reduced

renal clearance I's determ ni at| toa
co r"l?hsstpmn GAUG;: T ef ‘“headndpothy @mte *dhen ainginistendeMintravemously” is

I SRR L TS SO S ORI 0 e
}&)@bﬂd@ﬁiaﬂﬂlaﬁ BebrAdimih Rt &PMEAerlusIf! inlpRA N2 Q/%en admlr%lstered

preferably by at |east 75% and nmoSt preferably b
mtra\'@a@uslsgmoxatso eaélcr, the activity mgasyred iPIECekadug adhimityT as defined

sboy, D p A PR B ey BpE b may

conwr@erﬁ@fbemaﬁumadmyr@éoﬁ;;ﬂf&@régmﬁxmIa@ GtaphPae Ph@xlhm 0l1.
"hydr gphobi ¢ am no acid residue” includes the

f ol Bl bryunderstrpdibatan pedsr umake 2 disect gemperison petwasp dherd UCs-
F
vatdeb bf dl?fé}éﬁt %legﬁlgg g@ %/ p;égly:’)% {%‘lan{% é 1?1%8&0%%%1 )reﬁerence

tyrosine erm negatl

" molehde get aa VI laai [moessKenE]rhwnhme sammnbmtloﬁmmty should be

25

30

ni no .a resi dues partic acid (D) and. gl
admé%lﬁtareééﬁonsmléenfl&ﬁw&ﬁ@ kgt reLypif ol s Gotrected for
différefded Uethe ifebtbdigsse’ BRI LQkdsedd RO BA] f&é}s@%fd Ws%%dﬂues

Lysine (K),” arginihe (R) and hi stidi ne Vari ants
of ({lthe térm/‘&nducomh serisiivitydo ratertytindegpaiafion his qbnmambhmtended to

ey R i o RENB BB

comphlAsiate hFWIH, FEVITa¢P LOQHK SZE ] VIM 48/detétfhined under comparable
conditions. Preferably, the proteolytic degradation is reduced by af least 10% (e.g. by 10-25%
or by 10-50%), such as at least 25% (e.g. by 25;50%, by 25-75% or by 25-100%), more |
preferably by at least 35%, such as at least 50%, (e.g. by 50-75% or by 50-100%) even more ‘
preferably by at least 60%, such as by at least 75% (e.g. by 75-100%) or even at least 90%.
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I nproved capability to activate FX to Fxa, and/or an
increased clotting activity. The variants of the
wonventian may al so have a reduced tissue fact 8CT/DK2004/000428
bi ni,h ff|n 1 and.a re d act Vi t en bo_,md tg
01 oSheRed vl b WeAG Y ool oyt iy A By fparance

talqﬂgr}ﬂ%e%y thé kid%eﬁsr 83Ehy bivnlpllhenadtidd) ibuerRROCE6n or degradation in
hol i pi d menbrane bi ndi n afflnlty results in a

the tnbldheqells dtenial deararastdenendsionphysipal chereftomgticg of the polypeptide,

o B AR B Aol S5 B G Yy e

Nor@hlly Glrholaddl @rweghtloX about EX&kDi ik boﬂsﬁidﬂecgb die,a cut-off-yalubifer renal
to a hi%her mol arratio of the actlvatbed FVI1 vari anb
cleagageqRengiiedearance ey &g ogiablishad byany syiteblsraspay, pgepp established in

. | [
o Tyl BB S5 A A o000
radiélabedied ve ﬂhbxycscente liabelbedi pellypd:midecﬂo # patientrent] measuring the label

s HEREL oL 2uPRlRest) e, var ol accord 19, Lo DS e s

a coﬁgﬁiolp&kag SefeRRM Mty SRR W HiNPNY &egpg 00 KB2ERHEV TR Surfler

dose, increased efficacy and/or faster action.
comparableeonditions. Sraferblyy e rervh cleatanen ratefof ¢heopolyprptide Hargant is

BRGS0 v BEA bl B ARG RaR T b o

- comPieB fo AAFSIR or (P 1 GQ--KBYE e ela.cert ai n saf ety advant ages

In terms of reduced risk of ”u‘pdesn red bl ood cl ot
f or e tasms (‘Bssye fackordrmsting siteSs “acHvositsoerienl madhyridgerpf the active
f acut e
e BT LR Ml SO oot
a hiTgbkermphetiphetsic embadididrisidat” inbkdesthe fisliowing tféno acid
s. activated

epti.de vari an
resuﬁeﬁdg lgering,(lL hlwr@r(&éee%pe&ﬂ\@ valige ﬁ{’b TF%&%FW&‘? 69, tyrosine
i’l{}éﬁﬁ FVIla, has an increased FX activation
(Y)actl t@, |(§1xhpart| cul ar when assayed - in a tissue
f ac(The termdeypgativelyt chagged ymiswedid asiduk@ intlides theeplomdimgtamino
Factor X Activa n ".dis sed herein. Mre
amdﬁﬁ?‘%‘r“@uﬁm agt @smérsgi'%?’l‘%%c@@t the ratio between
t he ThE (&1 +p6aitively cﬁ&ztgbéf tn¥ndPdcid R6idRS! MBIRBES 16 fRFWiAS hmino acid
inits activated " form and the FX activation activity

reSl@IeSaLYSaiedﬁ@n@elnm@dan‘éhISQdmﬁ (Hpast 1.25 when assayed

in the "TF-independent Factor X Activation Assay"

di scl osed herein. Mdre preferably, this ratio is at
Vari@aas bf thednvéitioh as at least 1.75, e.g. at |east 2,

even nor e referably at | east 3, such as at | east

mos {The eabioys parfqregd in the Gl dpmaro ﬂa@reqrerﬁdﬁelypepﬁde preferably

F

prof1 Bl BOEYAL B R Spid pRERHE R4 Wb binding oy, an

impaw/ed capability oo mtwa'te&X teFfaXaad/od atﬂhcmased(cldttmg yetivity. The variants
rhFVTl a i s preferabl |.east ab i cally

ot St fanona H SR a-4ed ette o nding BRSO adrooed activit

Whelﬁ%mat(}%ggﬁéfa%ﬁﬁ.l on Assay" disclosed herein, such as
' east about 15 or 20. In another highly preferred

e nb Ollithan beinf lilmtﬁdmy\wmpaﬂmula(r Heogsa itiis preserdgly hefigved that enhanced

oY1 SRS R AR SI5RIA b MBSk b

activated polypeptide variants in close proximity to the other coagulation factors, partlcularly

FX. Thus, the rate of activation of FX to FXa will be higher, simply due to a higher molar
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rhFVIila or [P1O0Q+K32E]JrhFVIila. In a preferred
enbodi nent of the invention the ratio between the tine
woaomgacazcl ot formation for the variant (tvar PCMNK)ZOM/OOMZS

VS S S B Bt o HHE VR e

higheh @R ods DENEEk el throttin, MO ene Bigied rAs SB¥rosdBSIEhE B Hbrin.

herein. More preferably this ratio is at the npst )
0. 7% onsgguRntls itgs vonterplgtediha mpadigad regsment wish p pelypeptide variant
sccfligh A 3 o S o R L B LB AR U bigBleFhrvna

compoapENdveSeveaR) haichahi &vedt doye, ilvgeasatiefficastandros faster action.
descri bed hereil n.Variants of the invention conpris

a hydrtBemimg ke lgw?dn@atafeﬁsae fastarandeppricgbeariantsy . Mamgnts S that have 2
rod B8 ATRAG SR B) o Gl EERE LSRN S AR S Fhcfhr VIa, may
offeh aartamgsaé’cty advantages irtesegjoinedeced oisk of sidegirdd Blbodnioh formation

nodi fi cat i onsrel tive to . hFVI1 or, hFVI1a I
(c-ep o boR e PR B E S pen e P Sraffhehy shacute
unc&ﬁﬁﬂle&me%@ﬂg%e&t@%oﬁ%g%hfnﬁ“ on in position 34. The

hydr ophobi ¢ "am no acid residue to be introduced in

p 0s |Tthua fAn ahlgiﬁx/plt@éer@égg&méumffrxt oﬁtgrlte h@vagh@mﬁh@pmpqmdn (yariant, in
. Y
ts afiysisd i i oSty PEACE G skt BTG Y

[P16QHKSET]HIONM, he€sn breasdd TX actvatisn baivhtgluhl paftidular when assayed in
position 10, in particular PlOQ and/or an anino acid

a tlsg%m@ﬁﬁormdeﬁwd@ﬁt agsa%y, sychrps e “T%lr@apqqdélaﬁ Fgetog 30 Actiyatiog Assay”
dlSCR)%E& h&g afvlo% ?Lﬁ{:ﬁl&tg%q{qg %gel(f&lf'&f tthf th% pZﬁII%)I ‘t{é}l\%gn' B Fxt 'cﬁﬁvatlon
S

vari ant conp ses rons 1n posI |ons
activlify afittle ﬁé’lyqumlh vasarflid@sdratedoeimy atidife FX activation activity of a

interesting e od| ment of the_ jnyention vari ant
e e%ﬁ%moif@!%fétlﬁ%t bé#t‘@wﬂ@ﬁ%ammﬁkﬁ%mﬂﬁn ephfaptor X Activation
AssBF &é&é&eéheﬂe% r tcﬁé ?ﬂ'e‘?&aﬁ | FBO s RieabEs) 'éﬂ(ﬁ ¥ Y htqgasg 175, e.g.at

t"he vari ant conprises an Insertion
1eas'021,eav¢m yoircpefeyatdy ef leastrB nanches dt leass Homestipeefambly at least 5.

posh’gheggtpg reﬁ'grgpcgaug!) tegliﬂgl &(gléh d t h ; t\ta{gee ttll;F g‘i{ ac%vatlon activity '

of theAsolFeRtiddPatanB i {te h@Rlatedttben, A Qlﬁé 154 %cﬂl\»?atlﬁﬁ'ﬁgtlvﬂy of thFVIIa s -
Accordingly, in a particular interesting enbodi nent of

- preferablyi aﬁ\b@ﬁt ab@nt 5 ttywicallyr atdenst dorplo, mntaﬁﬁ@y%m the ¢AFiindependent

Faclf SVASRONDE ane Abslopr i ol s eloPtndte 1505 20,

CONMi bfidthér Highl %bﬁfe@éﬂ@ﬁbdd%bmmfltﬁb 1ﬁﬁéiitibh Othe 3amnts of the
Preferably, ydr ophobi ¢ am no acid resi due is

invenfpp aasfé@cﬁnapc@@ssép oting asH Vit (i 8 reduser dgttingfime) as compared to

'thVﬁgto f}“ﬂ(@ K2 r ?ﬁ% er;;% Rl QerfBBYinftn? O 0 x%hﬂon the ratio

sitions, I n particular
betwpesithé 1ims t@readhl clatifbridBtiorsfoc thea&naﬂﬂt:vargrrt) dHd8ke t1ﬁie td) heach clot

TornGy 5 o gt o TSI B G ) R st 00 when
assdyBATR @B eWH B 1A8d Assay” described herein. More preferably this ratio is at the
most 0.75, such as 0.7, evén more preferably the ratio is at the most 0.6, and most preferably
the ratio is at the most 0.5. _

One or more of the above-mentioned properties may be achieved by the

modifications described herein.
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properties are inpaired. Accordingly, it is preferred
that no nodifications are made in the residues that

woecmmeig2car boxyl ated, i.e. it is preferred tRar/DmK2004/000428
Var za@g oﬁhceailtmlzeo%é 4 C 1:_ ma‘deal drr n._ 6 1 t’ ;eluem stzt?dn 34

genafsahdibéd fHovtahe ﬁﬂsséﬂt 3hveR86n fBPét&’sﬂﬁlQit ﬁﬂﬁasﬁ@c&t% b€Vl or FVIla
such as sugar noi eties and/ or PEG groups are

polypeptidsdigtiant HaMinga agiee awidseqencresngisig: -1 amino agid

modAEHER B PP B AFIGREEAR 905 Blfelah thForfbBic amino
acidfresidd has beén intrbdudee byrsdbﬂtﬁﬁtﬁmdntpbatloﬁ B¢ nodifications
inthe 3a d%}néaln di scussed in this_section

may
" adv AR ByEepRYC HainoGs tseigueorbs ipedused pppesition 34 may be selected
S Syl
fron B ekt oh A Y oM, VR M iR} £, oty hBartioular .
out $n g prdféread(anﬁmdunmt;thé vama:ht fidtHee compuisek ian atimnacid substitution

t th a s,.of .t he
in D DB Ry Ok 2B on PO Rcies BB Bitop 32 n
partR@Rt KROR. 1%64 Pstiduldipparteed a{a@&ﬁmeﬁmth@meeﬁti&lntﬁe%ﬁm%ompnses
in a second aspect to a FVI1 or FVIIaKgo ypept|

subsv@tioamn etk ohpositionsriorad 32i sich e BEMREKSHhpr i si ng 1 15
d modi fications rel.ati .NEVI.| hFVI
(SE CF(H wély, r)\an eggst € bogmgﬁﬂ g{hg Ay nnga,ﬁjé%g%nan comprises

the SBBRHOTIGEP IDQ-+XB2EGA3¢L.d substitution in position 36.
Preferably, the amino acid residue top be introduced

by &uppurticules Bieresting stbofisrensef the inventomtthe wariant Ruthgeepmprises

on IR 5 el 5 i, Oy AR, i [RE0, LRGP i 4. 16
preferdedpthiisths imsertahamino acxddesdubsﬁs lathytitophobin afmixsd idld)rbsikﬁe Most
fjn ticul.ar ,&CQY nd/ n.am ng acid substitution
pre Pﬁab@dé? mserHon 38 AJH Y pALEqT lejlg » i@ particypr igtesesting epbgdiment of the
[
R R T &) e
32, I addnhqsto%@@f Kg2AdBoveH h@nuamedanodﬂibattohe, thﬁvmant oy comprise a

s b SO B RSB e RG sie Mot

by sﬁ@ﬁiﬁﬂﬂﬁuh%ohﬁbﬁ Qﬂtiﬁ?ﬁﬁiéﬁla?m%" tution in posi t' on 38,
e.g. or 8D, in particul ar K38E. Accordingly,

i nt éIiheﬁla d@m&nann@ml@ epngain mwsleﬁqaﬁams ip other pesitiense in particular in

ros L DR B : ESRLUSPAETREBARL g g wdetod

the @hixtahie sliould i@ béatddifiéd fowsntin gd eﬂaﬁnhatsleémambm fbénding
acid supbstitution in position 34 (i.e. the resultin

ProRegtiss R InaRsied i Aeerdingxif tsurrelsred ﬂwt ppEodiptigRsRge made in the

resif S WS ch U PRI AR 1R IR 00R) B EHERAP e

amno acl residue IS |n

resu&ueb ﬁt 17 tluli; ll@ L9, DO,IX3$26,129ndB5. By @similddway)lit 834 Beneral not preferred
Specific exanpl es of preferred variants_are-those that -
that agpypelypeptideanigti¢ss fichas Sugns maietigs gad/or PEG groups, are introduced in

the B SR RSt it R prdid A o4 RERRRE WS Rkde in the Gla

domaln that create an in vivo N-glycosylation site.

Finally, it will be understood that the modifications in the Gla domain d1scussed in
this section may advantageously be combined with one or more modifications in positions
located outside the Gla domain (see the sections entitled “Modiﬁcatians outside the Gla

domain” and “Other modifications outside the Gla domain” below).
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hi an interesting enbodi mrent of the invention, the

variant further conprises an insertion of at |east one
wORy@ileed4by one) ami no acid residue between poBCTIDK20®/000428

and 4. It is preferred that the inserted am no acid

residue is a hydrophobic am no acid residue. Most

Varszzz‘?fO?fh@ Bl Senbi e cdkdihd O St subkiruBERid RN B EANY
of the above-nenti oned nodifTlcatl ons, t he vari ant ITHX/H
a

co m&s iglicagecf aboverdhe iybstian nqtaitqs nn B ﬁemd iaspeshitozpf VL or F

polvprtidEa e e e N er R SA Qs ESLS fiphd acid

modBRdatibgddeRitivORIF VIT BEhEV Ha (PP@IID N® ), ak1seif @8idaAiniino acid sequence
nodi fications_in other p05|t|ons in particular in

compass ) grincgacid substtytion in BeFPNRS. ROBF or R28E. On t he

gthgg e & 9 %ém?rlo % %@]t gtgﬁﬁetlﬁﬂ'gdﬁclaﬁ%ytsﬁl%ﬁﬁtfbﬁqﬂ Bﬁéiﬂon 36 is

an exten
a ne@ivbly&ﬂ!ﬁrged adintgadid cpiiut] g RAGE érREHDY, deparficder RB6H| v,

it is pr ferr that n nDdIfIC tions are made in
t heMb&p T SQURRF1Sef ap amyno gcid substitution
r
in p&tﬁcglef 5 példgah%m 02%%«%?% SRS aefdesuﬁaﬁ_ﬁutrlpm ;r&gy%u%gr in

particalar KBPEiIs ai | partgpetes padfemerd elpbcuﬁmsntsn‘ thevavention, the variant comprises

sub S o B a2 S eol O RIRE G 2 domai n.

Congag y&iMnk ¥f thetindehtiOn 82§ rfaﬂstrtcbﬁbmruasumetuﬁmatpdsnﬁm 38. It is
are made in the G a domain that create an in vivo

prefetresl thetosndgativebn clrirges arging aridyresidue igintrodyeed pyaibsiiigon in
t he i fi a domai n di scussed in
pomb §8 J#%% &&5%§é égg%5§‘§ﬁbe conbi ned with one

or mb@fd[ﬂgw tnt@:@tthtgrw@ﬁaﬁtsme@mbsMSt dongise thedfullowitg subtitutions
domain (see the sections entitled "Mdifications

P10@+K§?E*éR§%O@]é)Qiﬂﬁ%ﬁEﬁR36Eﬁg38& her m)dl f i cat i ons
out g g artidRatTnfer qg eﬂlbodfﬁ%n@}’f%e vatiht ARt Sﬁljfh‘és an amino acid

i nven on conpri si'ng am no ac OSItutlon
subgitusticini in Ipesfﬁiéln 34 {f.eothekdsulthse vandhcangotisabsubstitutihes in the followmg

residies RO 1 000G BT PaE Dt ARL HelbieH: ARCEYHy Geik dhino acid

res1§tfeq§' SRORUGRTR dupkthic 1 %Jlﬁmoﬁg4a§ F dAf@be Asabions

relative to hFVI]I or hFVIla wher ei n
sai $pesifinexauples afqueferrcd vamrm are é@saﬂlaammpn@dh@l following

- sunitiins POGPRASERERLIR R othodRE R DFRObR RS R e

from mﬁn&éﬁmg cEodinsérit 08 tHefinRRSibh tRevaAfant Fufthen dordses an
enbodi nent , the am no acid substitution

f
mseﬁrprmip : feia?ﬁ[orn; Gtypisaly oxp)amine aad seidvs bsbyeenHapision 8 nd gnlt is
preil{aﬂrecp %%Eﬁ'l? ?r%e%gd étﬁl %%ﬁ:i xje%ldﬁesls?j{ytd%ﬁmﬁc %&18156 £44 k%gect o ost

'R posi 1S se
prefefably thb énsatiot s ABAYL Sting of P74S, E77A and El 16D. In
an i_nteresting enbodinent the varb%ht fur

conph pddbon e Ao dhephoye-spdpped ﬁCttt?nﬁng ¥Rt gty comprise a
ﬁlrdl?ér{t%po i %1 in oGRS MELE BRI HrMOAE affih Fadi@RisE id Btroduced
by substltutlon in position 33, in particular D33F. ‘

The Gla domain may also contain modifications in other positions, in particular in
positions 8, 11 and 28, such as R28F or R28E. On the other hatnd it should be understood that
the Gla domain should not be modified to éuch an extent that the membrane binding '

properties are impaired. Accordingly, it is preferred that no modifications are made in the
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by substitution in position 34, e.g. A34E or A34D, in
particular A34E. I n another interesting enbodi nent of
woheosimvant i on the variant further conprises aRCT/DK2004/000428
.Insertion of at_ |east _one (typjcally one i no acid )
residues fhit Betomaeeaib padated: of. Bisapterred fhiat po Bicappusere made in
&S 61 MSRr 1690250 18, 3615 £ASis0HE, lidiiar BYANORODLLA
reS1aC|§g ’ ?’esi" %Iﬁ’g.g’ ?%zg ’ %?’e% edélgg’lsyﬂlteahéeﬁlﬂﬁrsgr ’ilglﬁlﬁ?g r/fa\eéﬂg.b{]ﬁ‘eferred
that Thnpplyppideimaictosasphes sogar mntigies shd/oyPEGrgramissare introduced in

the ﬁg‘g‘iﬁ%ﬁ@%@ﬁ&éﬁg&% %%ﬁl%%ién bl?ﬁe%gof 0|’ éilgl\émétyo%s are made in the Gla
domPARANATCLOSRY K3 A5 b/ ﬁé%lgzé&yﬁﬂi&%@ 2E+A34E+P74S. In

addition to any of above- nentioned nodifications, .
t he Firmally ait willhg undergpod thatthe madiféqationbiatthe (ila domain discussed in
.Rosition 33 _Preferably, .a hydrophobic am acid . "
this BERboh ;¥ Bl B o Bt OB R e iR @i i gositions
locatdd duddidd 1Bl d&dan. (Jdeahébrtioay@itifled eV oal/Fariomédtifle the Gla
modi fications in other szSi tions, in particular in
domggs| ando {&hey, madifieations guisilgdhe G qgEn oPelR¥3E. As
expl ai ned above, the 3 a donain should not be nodified
to such an extent that the menbrane binding properties
Varames df weainve@dion icompriging hemabdod nibstibdiohs Bapdsiivgs 4,677 or 116
made i.n_resi déjes , [, 14 16, 1?, 20, %15 26, 29 and
35, Aéﬁadlp%teqli a (B'Fe Presgutipvantign relates in a4 rd aspect to a FVII or FVIIa
INeBtidecnRihdtah Ak i dnfin 3018 Qbqueh &AL dibristhd 5195 GhrindlQami n.
PO iegtléllly, biaetil ) dufind a8 3Lth B0 prichd 185 B R |
modifications @laived dorhF Wlldir SEVIBgSEQHD NDsl )swheretrsaitbamino acid sequence
advant ageousl. e.conbi.ned .w t e qr re . .
comi GG AU FHDSHGSIAR 5 RESiT A Mo 201 [ Qo oo amin acid
subSRIRINn G 3RSitibA 8cle@ed HBAShE @idu}g |cekistMadiffposi@ibh 98577 and 116.
outside the Ga domain " and "Qther nodifications
out dn dpreferecd@mbadémentnthe apdnapagid sulistiution & pegigorol 5iPd8Q and

h in A circul ati.n FVila half-life of 2.3
f[he%ﬁ%ﬁlrog(:@asglgsgglﬁ%o lélc}mls{r%llonggﬁ%g?%ﬁBasi s for Approval for

Nov aSe YéxtHer prefertddAhitethe bt ition iDpdsitefr PRY7 or 116 is selected from
Rel atively hi gh doses and frequent admi nistration are
the group sensisfing §F P& E 1A B8N the desired therapeutic

or [ f . g‘iﬁ'ﬂﬁﬁ‘-i AHAL S ci
dosgﬁrglgg%%lg%ﬁ %mlﬂ%)dgﬁ%r*ti cu 6?1;1?0 obtal n ar?gégﬁe néglald
subdtitutidorie gositivn Bt Rrafeeabby & redaivelysihasded amihorpcid essidue is introduced

restrictions, on_the jent's way of. |jvi A
by %‘}gﬁ‘t{%&%ﬂf’énxﬂoﬁlﬂo’é%&%&?g@e ?fc‘%?‘g?»il RAfSH AB%@ and/ or

| nCiRasGferGheANahs 8Rbbdilkénf SURLinIEntf the G5:2AR SEHHE 8Snprises an
Under the Curve as conpared to rhFVIla when .

insegtim ofia¢ teastevhei(typically noe)sinyiho aeid residiedetresn posidion 3rapdd. It is

profdired BAL e Zr,ﬁ#rt?cﬂ%"gﬁ{of’aﬁgr kol 'ﬁﬁ?{s@y‘éﬁ&&hﬁi‘%ﬁ% 506 rOFRL. Most

prefeRbBi At RdeffRhes ABANTRI therapeutic FVila levels with
concom tant enhanced therapeutic effect, there is a

cl edtupsperifie exampeoeidaterogtipgyariants include variants comprising the
following modifications A3AY+P10Q+K32E+E116D, A3AY+P10Q+K32E+E77A and

P10Q+K32E+A34E+P74S.

In addition to any of the above-mentioned modifications, the variant may comprise a

further substitution in position 33. Preferably, a hydrophobic amino acid residue is introduced

By substitution in position 33, in particular D33F.
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FVIl1a-1ike nol ecul es. Accordingly, a further object of
the present invention is to provide inproved FVII or
wohdy/mmdecul es (FVTI or FVila variants) wth RGT/DK2004/000428

i d . bi I bI t an increased Are
e LB bR ue Ak sasiate irodiealons oLk GORBBY i Baticular in
posi®ibR$8, a3 4ndPY¥] $dhQk R[Zgﬁ QRREEB2K] é}kbﬁﬂé@abo% 8He Gla domafun should

adm ni stered i ntravenously) and which are capabl
not bemodidtell gy suchanextext that ﬂlamemmbrmp Kinding prapegiasdraignnaged, i.e.

pret%r E@c lﬂﬁjgg’ § %c?,]onggnr' S fllpglesg %1%73— ég’El] %é,\ﬁ'n 28 29 and 35, and it

is prictdtrd almt abe;t wO abgl@cés'ijldhbﬁ atte 16110 Bicatet lie thetdia doREh.
such as a tra or chronic conditions such as

hendpHly; & Wik be updarptop@that Yap morificationnindhe &ila demain discussed in
this ¥@Jti!oﬁ '?ﬁag/ dﬂ%gétﬁ%eo‘uﬁg%@tcbﬁl%u%ﬁ %1&4}%1%%rmr H}od&ﬁ]cahgﬁé in positions

I'vat when conpar e erence
locahanll c&IbSldkethe e ﬂommnr(b\d%\ﬂld: sectiony éritibfled K3y Adavhs eutside the Gla

ao R o RO ST} oL et

conveni ently be determ ned by intravenous ’
admnlstratlonlnrats More particularly, interesting
o : : i nvention are those where the

tio betw \C g t
2& 'f\d% %ﬁ%ﬂﬁaﬁeﬁﬁ%ﬁq’i%ﬁ%?@% s HiaaEBasis for
AppEokad fcﬁmddaﬁwe!n®”or«*m%le@e@ﬂéé%&]ﬂb&@6 0597, Relative doses and
1.25, such as at |east 1.5, gawat least 1.7 nor e

frequentfadmalistyation aremssessary touedshand sustain the degired:therppaugiceor

L [ T M AES

need fur $reqhiére gitravthdus atifrgiistepionemPosd résiri@ivons 08 rtmdnt’s way of
functional in vivo half-life and/or an increased serum

livinga) f-| i fe as conpared to a reference nol ecul e, such as

W | 31edhiehi ﬁﬁﬁgﬁg@%&ﬁ@% Hﬁ?&ﬁ{cﬁéﬂﬂéﬁﬁseh %1(%}8H%%ty (such

interesting e e invention
as abéforepsed Afve Undec thedhabe asconpacedtalrhFVIla evhen adllmmlsened m

hal f - fe rr the vari ant nits activated form and
intrgvigoy Grcrgae Yiecmsmthst oL Recpssi o Gen te curren
need ﬁirfff h&ﬁ |1_:1]{J9(§t1oﬂs b&d Ble§aRt MDLESMLRIn gxﬁ&% GRinddD El\éh{p%ut‘?cf FVIla

K32 FVila, 1§ at least 1.2 More preferably, '
lev Shmth a@noonbfenmqeﬂéhar@e@t&a affediatherelis f eleboneedfer improved FVII-

its activated form and the rel evant-
orFﬁiafll?]feflg IFS‘P Yhe reference nol ecule, such as rhFVila
. fufthdA dbfect bﬁth@&)réselﬁiﬁvelqt@n 1§t@fGJﬂo‘ﬁ§e fhproved FVII or
Ieast 1. east even nore preferably at

FVI Sanbtculss (BVB o S T variouia) with ag prened bieRer B aCiRbchyiyan

1ncr%:%e% %;g%asgﬁxf% h%e?‘gﬂﬁ’é l%é‘ L?%%r gdn E)ZA Ifefclr{ergc% n?ctlec?ll@ rs%heésr}hf‘%IIa or

[Pl@@d[ﬂMthmi[@ Wl‘Rﬁ abimirdstbied Wetehveyowshy) jatid athichgare hapable of
otein to a_chem cal .noiety which |§aca abl e

f :
act%weef%‘rt?% t¢ EigisE et (FAThQPt ipding ihEwue fot m,sreo%fgpwpﬂy than 2
refefende mRRICHIRL S¢h 88 EntBIYS & [PI BESK32E rhFVIIa (thereby being able to treat

uncontrolled bleadings, such as a trauma, or chronic conditions such as hemophilia more
efficiently). '

Thus, interesting variants of the invention are those which, in their activated forms
and when compared to a reference molecule, such as thFVIIa or [P10Q+K32E]rhFVIIa,

generate an increased Area Under the Curve when administered intravenously (AUC;y). This
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Furthernore, attachnment of a chem cal noiety to the
protein or substitution of am no acids exposed to
wonoisaeinsi s nay effectively block a proteol yt PCT@K2Y¥00428

fromcontact that otherwi se leads.to . proteolyfic .
can mp%sag@x b degeriings @F@onuggg%ﬁeggw Boiere particularly,
intereStd tahfls Y f BHéSrERnPhobRRINk hoSte@had ad @fo betwek BRMUC,, of
problemin current rhFVIla treatnment. Proteolytic

said deyantdiatiisantviatedifoms, aad tlg AU Catod pactkrsneomolssulsi fichgs thFVIla or

L i n | utj as, o se o a lyophilized

1 GRTERE I B A T2 R SRR S e Sl R 1 B proferably
at 1eR§tOD Aichtak @hlehdt 85 eveh @@ ipesfelaBRy: 1dagt 4, tict dvaut Pkt S particular

and, in the case of energencies, quicker action, which
whep gtministenefl (ingayenouglphi® 1S e saving. Attenpts to

prevent i . ! _ .

it S0 oERPEW IR Ay ErtaRhBITh B Aleh B dihl A halttife andior
an itiréasbdseain ihaMDif8 8¢ ddinPdved @ MR for &8 Bolebuds sodtes rAF VIla or

nunber _of itable npdifications | eading o an . .
Pl%ﬂi@%ﬁ‘ﬁ%@@%@ &R FRANRgT mtﬁr%%erﬂ‘gq@mr% theigyetion, the
ratichiW Rk %ﬁchBﬁal {';I h&o }ﬁélff-'li%f‘{nsthé k& anae8dife FoMe VdinB 93 s

are the result of a generally new strategy for
activitadefoop) ang therfumotienhl EVivo balf-H¥d érghoberoml ladf: lifetiorcdrefamgnce

oGl it B VIR o R 2B Y e B et 2 Mg Blececafly, the
ratid SR We 16VaAf hdlRLifeOdH BeRGriam, ATtsRtidabd forsS bili'@e relevant half-

__conprising an attachment group for a non-pol ypeptide
life fryitlet seference neolerantes sechragith g Ha Px/[HIé)Qdﬁ%Zﬁér%F Vdila, istat Jegst 1.5, such

o PRI RED 60t SRR B BRREL AR89 %8 it

5. to a non-pol ypeptide noiety of choice, to optimze the
conjugation pattern ( to ensure an op

e.Jg. timal
di sQnepyayite incepge ﬂmpe@kﬂga&pn helirlifort gaptainis taspeirs Bat whal

sl ROLRERC iy A0 B el ot bkl o

chemhizabmoeonwhigh ischphlsie pf esefartring medueed ranbbdedrarcean the protein, e.g.
t hereby_ obtain.a new conjugate nol ecul e which has
deéﬁiyé"é‘ieﬂ}f‘:@{&gq)vity and in addition one or nore

| D FOMAG R %ﬁﬁéﬂéﬁ‘éﬁ 8fa Eﬁ%ﬁﬁ@'ﬂ?ﬁoi&t@ t6 Bfe\irbid & substitution of amino

interestlng enbodi nents o t he pr sent 1 nventi on nore
acids lesposed o @pofenlysisanay ¢féwiively blask atproteolytis engymeksor@icantact that

domain.,s altered,.e.q...th |teration enbraces
Othef‘éq‘?ﬁ\]/‘?ﬁfié gf’sprﬁ%f)[ﬁlﬁsdeg’?‘?ﬁ?tb‘m@ttﬁ%wo D-ami no acid residues
CONMYd ifdiosted Abce! MEIAPRIRY d6H ©YRotbSINtit BexrA@iRaliy PRRSWiEfroblem in
noi et{mof choice. In addition to the renoval and/or
currerirthBY e tieaiment. Paoteplstie degradasiondubys ¢ majgyoibyiselstprbtaining a
vari ant C ri t bt it L] z r .
pregffilofihy (TR RTS8 @ e 1E0p TR koL, A8 b0 T Blfhning o
stableﬁé?oihdillépl refaaRs dﬂ Bésig e&ﬁeﬁiﬁ&ﬁﬁglﬁiﬁh theqt’aiﬁﬁﬂt, fued, éﬁ tie case of
non- pol ypepti de nojety. .80, the pol ypeptide vari ant ,
CMEEERACISE, BUGSERAIgDY Whlﬁilé’éF@FlH@?}b‘f%‘tb@F?f% ﬁ?fi ipIng: Agemptls to prevent

proteolytic degradation by site directed mutagenesis at 'maj or proteolytic sites have been
disclosed in WO 88/10295. ' | |
WO 01/58935 discloses a number of suitable modifications leading to an increase in

AUC,, functional in vivo half-life and/or serum half-life. The variants disclosed in WO

|

01/58935 are the result of a generally new strategy for developing improved FVII or FVIla
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inhibit the catalytic site of the pol ypeptide variant.
Alternatively, one or nore of the am no acid residues
wpneu;emlzmn the catalytic site (8344 D242 and PEIr/pD&K2)04/000428

tate .0 order to r en
moln R R i S A e L BE VIR RIbEP i gfgoe presen
invedB4dA. The amino acid residue conpri SI ng an attachnment

group for a_non- pol ypeptl de m)l et whet her it be
r eneXjzg secifiqally Jeplsarpvingand & Cigg appERRagid residughe

com%%&#é%g %%%gegp gx% 8 ltf%rpaergc}néfoqy%@h?%}ﬁo% ﬁhg‘ ?)Sre&}gﬁ\/ H o[i] FVIla
polmpmdﬁgaﬁlmsslbletta\@mlﬁdaﬂy addpy feniol yhepside $CB£[Stto Me&lﬁﬁnolecule

non- pol.ypepti de noiety is to be achieve
morf SuseERERS o aqareetien P%n%bml iAgEmoily eg 9hq1%e, fp pRsinyige the
I
e e g S S e
moighesantthe surtace ofjthe Uiy TayFHa pelypentisit viariamhantdo gusorguthat only the

onsi stin f lysine, cystei.ne, aspaptic .aci .
BB iondeq R e el Bty B s sl ang tgpreby obaina

nevvI d68juBie ngol dud ﬁ’ﬁlch%%ﬁ) &hldogltﬁcdcﬁwﬁn shdinWdairon oas 'oidmore improved

nore preferably sine and cysteine, in particular

mw@$é$ﬁ@npmméﬁeﬂé%ﬂkh attachment group for a

non ti |et oduced.into or.

ot SRRl b of B b RS HERE R pfe g ecid
residitdocdiedGutsidé therCﬁ& lddmaui 1@ aheredgdh. theter@ioprepiei@b kamoval as well

| ocated at the surface of the parent FVH or FVila

as lfﬁmd}‘ﬁéﬁk‘? denine AcifrEesidyss epraprnng aneitaspment FPumFPrAbg #a-

robBERBEPUNR LR 05k Bl ac
residues déhagolygeptfdevalinymaty compsse dhéh substltuts;orsnbi& a&hﬁbt melated to

. . exposed to the urface ( defi ned in, Exam
mtr?fﬁ%%and/eaewob%g BRI BELP RIS 1 BisCBRCRggouD for the
nonﬁ@ghﬁ pile Abienal ysis of a 3D structure of the hFVII or
l'a nDIecuIe as described in WO 01/ 58935.
Fur tAdsm, ﬂmw,lypepadepwant oy be atbeched th 4 sertheipsotpinefecinbibityr to
EVIla nol ecul e

inbiB} e oy tsE o el Mol et B pey ety P o oy oty O the amino

acidSredi@ues PReein Bhe é‘a't%ﬂ?h& SR (8544, 12421208 H189) MAy beReit#Ed in order to
outside the ridge of the active site binding cleft.

rendph thwgesiltingsvarian| ispeiver One example pesicha r@(catmn e SB4hdrei n -
and 1 M ORGP B bBpBARE o b BN PLeoBh £ nop-polypeptide

at t gt oup, am no I esl

moieyWwhéthérigbsteatoved eﬂmueﬂdcedm plpited of tlmliasisl ofttheagature of the non-.
defi ned above is preferably substituted wt :

polypreptiderapietyafichoics and) ip axshingtaneess omHibe Hasie pt @szﬁﬁth@emaﬁ*hwh
confiph Rl VBERLer BRO ARy b&Ytich Vi fHRARE INETRL IR ARUSAnS ks to be

aclmeeed)il?'eﬂlnsmnm whew thmhiomlﬂpod:mptl@aﬂmmty is® polymer molecule such as a

dva a eous, .e..g. an no.acid residue located at
pobsitS i edf Gy SR Bieven B aimncns §&Ridbes omprising
an a@t@éﬂn‘r&%@&o@ nitly b%&fbc@d%(ﬁl?tlﬂ%\‘oﬂfc%ﬂgstlh@of Hsiat, 'c?%in@naspamc
or reduced activity of the resul'ting conj ugat e due

acide glgltamm ppidi istifling @eé topsing @@@mablydmsme Icisteine, gspartienaeid and
ntended to

glut Tﬁ c{,g}ogﬁgrte Thgs :ﬁnﬁ 6:%%’[8 | t1% partlcu ar cysteine.

Whenever an attachment group for a non-polypeptlde moiety is to be mtroduced into

C')

or removed from the parent polypeptide, the position of the amino acid residue to be

modified is preferably located at the surface of the parent FVII or FVIIa polypeptide, and

21



10

resi dues which is/are essential for or otherw se
involved in the function or performance of FVII or
woehd4ai118uch ami no acid residues are a part of PC®K2004/000428

morg PR ol fh it i S8 Tolof 8 85y 5% ST U chain

expbsda id thieisaefadey(affefinediis ERimpleItHevsih) breféerhbll/a€least 50% of its side
p Bl Hp
FVIla-tissue factor conplex (See Banner et al., Nature

chaipgygosed gothe surfage (a5 Actined dn Brampleldisten)- §ﬁc1bposati9ns have been
iderﬁ’ltﬁteﬁ %H R BasRoPUR ’anﬁgsig gt 08D 3fhétufeSoF tﬂéjﬁ‘Fﬁﬁ 3 Eﬂ:@;ﬂg Sholecule as
suc uced evant positron,

group Isintro into the re
desqribed &1 WD 916589%Ubst i t ution of the am no acid residue

occ ng suc osi.tion. . The, exact nunber aqf
att: -%f_%%or@_r / %Sl%qrb@g’ﬁtm%ﬁeda\s Brotspy Spfwteg_from a part of the
EVIE 8PV REuldthh e 18l oRtsideMhe Asdoe Ifé’d@&ﬁﬁh(ﬂﬁ%?% ;mtl/ﬂlé outside

dependent on the effect desired to be achiev
the aabive sjatdgom, afidier @ftfide thetriwlgb of thistaafiviesite linding gleft. These

st R B PR e B DR SR SR RO PR L 0" e

nunig casefof R0 RP b¥ AEAtdcHR AMIrSly, @fe @RVAtHMIB BEid residue
possi bl e to conjugate to the polypeptide variant,

. comprising su¢hegroupoud dcmpyins ajpegitiveas definedabevais preferablysnbstituted
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1S VO] . A [ Ol .amn
wit g itebenlyFECleEfenidth B focdB bt RSyl BB on e non-
poljipeptifeaheiety in\Guestivh. Nétthallyp tHeyapeind bel€ réhducto bpasmelvddas one to
the am no aci d sequence shown in SEQ ID NO 1) wll
whigh, gergugation odisadyapiageons, ¢.gap patiamhagd resiuefegatedgt orngar
fon RPN of BRI R0 A0 T, RO D P AR il el bl Bl Rrvation
or recasedlagsd§-of @ shudtiag conjuigia@ dud th@. 4., intpeairied addeptor recdgrdtion). In
or in 2-8 amino acid.residyes, e.g..in 1-5o0or in 2-5 .
the BT c%%%%@na% ,Cfﬂgil?i IESS ety % rnd%%tqqrse %44 amino acid
resi@ds WHi@PisArESserial forloR otherwis@invalvel il e Fahdioh @3 b&4&hance of
fromamno acid residues 46-406 shown 1n SEQ I D NO 1.

FVIAonFYHeuSuch antihe agid rgspdyes anger pastrafding fupftiotsd site b finstional site
mayﬁ&%/%egﬁ%g)gr’%d{kyﬁi%tg\mﬁ ; I.Vtg{ lgrr%ﬁlelzg_ré Q—‘?@ﬁ g’??lfgl(%ﬁg’f iljlgIﬁiﬁed by analysis of a

strub@fe $fahy PYPkitiiSud ML} bétfipleR (e Banhtvet ht. SNGhrdt 996; 380:41-46).

(addi tional.) non-pol ypeptide noi eties, such as 1-4 or

1- 3 In sergiof imrasduytionoel sncitipplapent geoupp pre ey, ackd ggsidye comprising

Caddi i : pt i d et 1w | o

sucf rsp 1St b BERIRRARERL. oS! bE Baelfpith ob tmino
acidiebidid escupyig sostap®itidny attached to an attachment

group |l ocated_outside the Ga domain. Pol. ptide . o
- var i B§regagmumber o B SHPTPE Prased aﬁéﬁvﬁéq%ﬁﬁwa%gaﬂonmthe
FVITot PWaE%l@eﬁﬁ’&ﬁ' § ABRNALH ohth et i&ife8 0 BQ’Q&HM&E%&@J

the invention, an attachnment group for a sugar norety,
conpagetiora §ha effbgtdo by bhtained is eteg ,dependpatrdn tha natureandi deguee\od

confhebG 2 e O R FEBAOLAAP 1 TSk LA MR BF A Jolvpeptide

moiefiés RIHARE or pdEsBIPBTohjughite tOERBH pRPliE FRiaht) Whdethey should be
domai n. When used in theé present 'Context, the term

conjugated onwhgrecosingeiienshyuiddeayoided.onc.3i t e

The total number of amino acid residues to be modified outside the Gla domain in

the parent FVII or FVIIa polypeptide (as compared to the amino acid sequence shown in
SEQ ID NO:1)-will typically not exceed 10. Preferably, the FVII or FVIIa variant comprises

an amino acid sequence which differs in 1-10 amino acid residues from amino acid residues
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covers the glycosylation sites at postions N145, N322,
S52 and S60. The term"naturally occurring in vivo
w20lyia sy | ati on site" incl udes tiie positionsPEbDK2NEG/000428

s R PR A SR g e 5

in 2-83@dno 4@ Sesiduls,Budiessini 174 smsn-x agirdedliosRiats, efg. i 2 or 3
i nvention, the non-polypeptide noiety is a su%{Ep
aminpcd VS@H@S frore anviee endd Esifugt fart AdrErWIIGt2 113 NP:1.

9l yGQ5Y s!l;p BhShdiEpepBAs LEEAPbY B TndeRidh contam 10 (additional)
1'gn ‘g/

gl ycosyFa such as an 1n vivo ycosy atron
non-pblypepirdeamolemesytypmal‘lb' 4l y@dsy (alditamal inba-polypeptide moieties,

NI T RN A S
non-g?g#)é(ﬁf&%ﬁt‘:ﬁé&ne %' i ?Sor S%H(ﬁtlgﬁcﬁ)"‘ndﬂjﬁ&?ﬁ’éﬁ%ﬁg moieties. It will be

erably 1-8 gl ycoSylation sites,
unddrstoqniaﬂllat such addutlnnalumn-mlsgnlemdﬁstyblatlcme sovalentlyratachedde an

ntroduce ositionss | ocated outside
atta %rg g%{éﬂouéb&tg%ﬁkgn% 2 or 3 glycosylation
sites, in particular in vivo N-glycosylation sites,

may have been i ntroduced outside the A a domai n,
Polypqetfc@rvamayts e theuitseantion vhere. the poRpplypentida mersers issbengan aoiety

n of Qg{efé edpermeo%% en% o? 8{@{8\?&1&1&? a?{ah}ﬁﬂént\g?&fpefopa El.lihear moiety,

polype e varilan i'S65 OMme i

suchOdsyoghgadspliatiomsisd, hepamhﬂa 6,0} yﬁergiycd»eyluamn gite, suohsds ahién vivo N-
expressed in.a host cel | capabl e of aftaching sugar

glyceaflatg)@s%r@clrﬁahe%sntrﬁév%aaé oafemqv@dg@ry F)Y Hiiogpced, m a position
loca%dto?l{s?é tﬁéGﬂ&&%}ﬁt ively subjected to in vitro

ycos ation anpl es of glycosylating host cells
ar e Whenaned in the presenttcomtnxtﬁ thettéerer “daédrolly ecdurtingglycosylation site”

cove e aiPoRIETe YEbaPest PR L1 D02 o Yeh R R ey

occd}ﬂhg’ EP5VY @té19£bs§la¥1§1§ mté*selﬁclﬁ&’es'tﬁ@ QiR G5k 4de, xﬁl‘i@r&ﬁ the term
acid residues having at |east 25% of their side chain

“natasefly veclirtiog irheve Nrdlpcasylation sigd” |1n@1ud¢srp05w@n§3Né4i and N322.

2)?[)3.@8% in glxjfglg( én%{ﬁsgl | eagt 2070 g t{lt% gqﬁzeﬁ?tioq)g F}ée réorn ﬂl)gpeptlde moiety
is a SlaRbRAY AXdDiNe %tﬁﬂ!h&e@iﬁabﬁﬂeﬁfgr@ﬁﬂﬂs@ dlykylaton SapReerably an in

outside the tissue factor binding site and/or the
vivoglyqogdation wtey suphas anfeyive Coglysesylation site pﬁ@@novvqm@glycosylatwn

st 3B R PLU B URE, PR R RS sy o
particQlar a4 vz{)&NSglyEt&%atloﬁ s1ltés$hzaded)eemhmOdu®dppm&iahlp 1t& &-6, 1-4 or 1-3
surface" is used 1n connectlon Wit h |nt£o ction

glycopyltiqposiies.gn pasisyienin wrp Nrglxcasyiedon gigs, ga %namgﬁ%’ n one or
moré #651&&%5 ?&%f‘eﬁ%u@uﬁé Ljn% A dddSin AR ‘Pledl 3 f8 @Msﬁaﬁ&h sites, in

€ position where the sugar noiety I's act ual
partiuiaaéingdo Ni-glyomsylationsitss, infy hiavd bdee 1mtmﬂ@s&hoq/cs1ti@ the Gla domain,

serine or a threonine residue in position
Wﬁéﬁ&ﬁﬁ%ﬁ?gvgu?ﬂlthe asparagi ne resi due to which the -
sug @trwﬂpéee&ﬂdefs%cﬁ%é’c% bitletd fepes o palpeptRRSArRASHhidréiAThe

where the serine or threonine resi dues are introduced :
polypeptids Va@mfdcomprbes oneraravpre iglysosylefiansites, the olypeptidp Sepant must

be e?c{:re‘éslg ifa ﬁosq gpa%ise &Xa&gaﬁgg gl.%a} &?1g3§1a.rccﬁ‘aﬁ1%e) moieties at the

glycosylation site(s) or alternatively subjected to in vitro glycosylation. Examples of

glycosylating host cells are given in the section further below entitled “Coupling to a sugar
moiety”.
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Specific and preferred exanples of such substitutions
creating an in vivo Nglycosylation site include a
weoeubwtiiieei on sel ected fromthe group consi sti RQTMK2004/000428

A51 N, ~T1 109N 24N 143N+N145T, 75T

osaanpief POYAs RS 128 84 i 47 o N-
glyc%BﬂléMﬂeﬁ Enay%ﬁﬂb&‘@ckﬁ%mlﬁ&’é&ﬂh&/&&ﬁ?em&fe@ Bbbiees ﬁﬁﬁast 25% of

K316N+CBl8T G318N, D334N and conbi nations thereo

theipgide chai exnosed tp the peface (asidefned w1 Kreoye b&lmm)ssus:b ag gf least 50%
quhq t

o ARy USRS LA tor e
molKdStitaiNE 46c'EiedAil1'f§d’e the 2i9&1E fadf&ﬂﬂhﬂmgﬁﬁg hsﬂtE&&ﬁa' active site region

314AN+K316T S5N+V317T N, . D334N
and gh GURRAGS RS FRVB RS clger '&?&3@? ‘E)Wefe%ét shuld be
und¥isi8d M0 ke B ik ot 1@&3% ?5%?01‘ dﬂéa@%ﬁfjoﬂ}é side chamfexposed to the

substitution selected fromthe group consi sting
surfaged) d\psed ity sarmeLR@EWith ms@upuoﬁmm@z@e N-ghosylation site this term

C i nations th f artl r .one, mo or t
refefi D PRkaO Sk bbb o ianghin s ostinn Wi the sugar
moibty 1¥ hit@ally- AHaVEads ¥l MbhPeassd # ¥illBE n@&@&ry B mRdesR% ddne or a

substitution. In another enbodiment, two or nore (such
thregaine ygs)due in posidomntrejaiyeyo theiasparagine tesithig 40 waish the sugar moiety

S r.ef erred
is aést{l]u%fg/o ?‘{A 910 %ﬁs/d %1?% ﬁosﬂ%‘ﬁ% %eﬁer%%%@\%fg% T ﬂrxec?rér%ei/ ll'eglfiu%s are introduced
are slidvesl tb be burded, 3 leb@thatfel les©than 864casttiRelr §ide bhdilexpbdio the

ConSIStlng of AS51IN+G58N, AS51N+T106N, AS51N+K109N,

urfage N+GL24N, ASIN+K143N+N145T, AS51IN+AL75T, AS51IN+I 205T,

ﬁ?iﬁi’%ﬁé AR B ERR Rt i i v -

glycasilhHERSENncl EheNs ki HiNon EHEMEKAOMNhe EBeAAdNg of A5IN, G58N,

T10gRp kI B ANAT drr eSS AT 1w RSN T

Tzﬁawﬁi@b&@lﬁhsﬁ%w&% FAIRA4NE HIOaNSEEEN,
0BN-GI24N, TLOBNIKI43NENAAGT, TLOBNPALTDT

K3 IWBSM ENFHGHINTVC5 28N, DADBNaiTPemnbiB2Eois thereof. More

A NI SN A oo SRS A0 B st o e

gro Wsm@wmmﬁmm EILDANIAUANTEN145T, A175T, 1205T,
109N+ 205T, KLO9N+V253N,  KI 09N+T267N+S269T, K

V253ONFRETN 469, BATHNGK DT R3 1 ISKWYE7H, A3 16N+G318T; G318N, D334N

o SO TN SRR 0 ST A mionse s

intrédii2dd\b W2 Sibstitutiba 4bledigd fidinSA6 GroupGbRA< MissAAINOIGRI] ﬁ:l'7 5T, 1205T,
GL2AN+R315N+V317T, 24AN+K316N+(318T, GL24N+G318
V2Ll m&%&%ﬂmmﬁ nelpasherset, lww@mﬂma@er%ﬂﬂree of TI06N,
204EANNAS T+V253N,  KL143N+NLA5T+T267N+S269T,
K143N+N145T+S3 14N+K3 16T,
- In one embodiment, only one in vivo N-glycosylation site has been introduced by

substitution. In another embodiment, two or more (such as two) in vivo N-glycosylation sites
have been introduced by substitution. Examples of preferred substitutions creating two in
vivo N-glycosylation sites include substitutions selected from the group consisting of
ASIN+GS58N, ASIN+T106N, ASIN+K109N, A5IN+G124N, ASIN+K143N+N145T,
A5IN+A175T, A5IN+I205T, ASIN+V253N, ASIN+T267N+S269T,

A5IN+S314N+K3 16T, A5IN+R315N+V317T, AS5IN+K316N+G318T, A5IN+G318N,
AS5IN+D334N, G58N+T106N, G58N+K109N, G58N+G124N, G58N+K143N+N145T,
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K143N+N145T+R3 15N+V3 17T, KL43N+N145T+K3 16N+G3 18T,
K143N+N145T+G3 18N, K143N+N145T+D334N, A175T+l 205T,
WORIEAHMAD3N, ALl75T+T267N+S269T, Al75T+S314N+KBAS/DK2004/000428

e e e S

G5INZBT4S3K 3 N RIABN+RACNFHWII TDNGVRI¥H3 16N+G318T, G58N+G3 18N,

SRR %—?&E@%@@N' 205T+%g%1§&gﬁﬁ+5£1ﬁ\1+ﬂ45’r T106N+A175T,

T
B e

T1068MRYBSNYV3 17 d1R6S2E9 TERBGI B B3 068 TG3 TS,/ NHSRG DB BN,

AR RS LRSI saomvass

K 1088336 M3 LI 603 kG o34 STuN-REILBNt K3 dIN+RB15NN-v31 7T,
R315N+V317T+D334N and G318N+D334N. Mbre ref erabl vy,

K1Q9h19LK§G@ﬁﬁﬁmﬂdﬁwwwﬂ\b&@%ﬁ%%ﬁi@l& 143N+N145T,

A B s oo

G12aNASTHIR-6H A6, RIIDANHRAIINYY S BT, G 12ADTHKBA6XNGS2 89, IG BaudN+G3 18N,
V253N+T267N+S269T, even nore eferabl fromthe

G12ANHD33 NN K L ATN-TNBARAIST, K4 o K143NIN14STPv2saN,
K14 ?Jorﬁ]iﬂ%ﬁ?%b i‘sz%dr‘ﬁﬁ‘ﬁhﬁ IﬂN 5% e or nore
SUC ree

as t invivo N ycosy at'i on S|tes have
K1438eiN140T+RALBEEV DY/ TS K48 Nt Nl # St K BNt HS ToK 1436+ Wit 4 B0H-G3 18N,

T L NSt N LT T2 N S e

A1759988 MAN-AG3 14T, 12495 THR YRRSINIZA 7 Wt $RB.9E3 Aidl-G3 18T, A175T+G318N,
T106N+ 205T+V253N. " As” di scussed above, it is préferred

A175AED3B S, 1205T+V25W JRoFBEEA6ANHSR6%T, 1205 B3¢ NoHALER i n

120§ R0 SN A B0 RS U RT3 sy B S ERBYfa,
Y T 8 AT 2SR R o es e

V253DaiKEi1 6N G3A8 T me 3Ny 8Na V2R3N D3 \’i‘éN SBEWG%VSMN+K3 16T,
Tzﬁgﬁgh%%% 1§§1+%€ bt Ofibeﬁxlate g@gf‘ﬁ%ﬁ félx? % 10 %*28‘%\1+§269T+G3 18N,

t' he  above itation

T26UN&82695[F\F133434M B 4N-BK314T+R34 ISNFWB 1} 'rﬂl“ SX{MEFLHK% 6T4QB 18N,
i conbi nation wt

s314N08a1 GRS K Shtatad mﬂsawww, R3OS LE3 KFRIGHEN,
R3 1% Vi 7?%?)3{1#%13& GB1§R BEEOe ngz% | & 6ghtslﬁﬁst1tut1?ns are selected

ove-identi nodi fications f ct1on
from thevgroup ¢dngisting sﬁlTBQGI‘b’rrAEZSfFeTlQﬁl\éﬂéﬁi’é,dl‘ll%bﬂrl—MQxSaN j ons

i pdbyebiior AlaShrafE i Bot, adadr- FRANR3ESY,

12050682 QOB T-+T2 0P YZmaNIna v ARE THYZR 3D 69T ¢Sen ﬂnare%sferably

preferréd enbodi ment of the invention the FVI I
fronrthel growppednsisting ofrp 0620116 THOONHVESIN end IMST+V25 3N.

OQHf %Jr’ﬁ%)’edr' %+ %331'151&%1-1 t19r6ee|\|-51lr I%Q)IseT(SUCh as three) in vivo N-glycosylation sites
have been introduced by substitution. Examples of preferred substitutions creating three i in
vivo N-glycosylation sites include substitutions selected from the group consisting of I205T+
V253N+T267N+S269T and T106N+1205T+V253N.

As discussed above, it is preférred that the in vivo N-glycosylation site is introduced
in a position which does not form part of the tissue factor binding site, the active site region

or the ridge of the active site binding cleft as defined herein.
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In a further preferred enbodi ment the FVI1 or FVila
variant conprises the nodifications P
wWOQHKIPEFASAE+R36E+T1 06N+V253N. I n a furtherPcnmkzmmmmmzs
ref erred enbodi nen he_. FVI | F
g 0 n‘BrngZ’ %rsthle qtt eltgf p%ﬁﬁg modi1 cat1})/r|1s| r{rjller\lltlaornlegl 1n the above sections

may Bé QEHERRE AR GRS BET |1@Q@Tﬁ&2@3ﬂm Shndbihed Wl the above-described

preferred embodi nent’ the FVI | Vil a vari ant
substioiipns wawsitioe 3dwailfor aéilnwnglcplﬁo@SKEaEarmerM@ and preferably in

T a furt ref rred e t
com iRy Vit e 4Pgf isred aBRE RS seRRas  TaRyo 35 iR ¥hicular
P10@A0EKR3ER Alkhbrd HGNGV RRMifiddmadifiestidis rfoxprhﬁﬁ@tidh@ﬂ of an in vivo
enbodi ment the FVII or FVila vari ant conprrses

N-glensyiatien site psetprredyardifications inqludesne, /ooy threg of TH Q@NHéZPST and
st?r(r%ﬁnrah?c%la? gk {0 {i‘ﬁ‘lcEt}’Hs L TTYENR03T] PI6N+V253N or
cohpri ses

he™ nmo
1205?}&’%3@82E+A34L+R36E+T106I\I+I 205T. In a further
preferred enmbod nt the FVI

conpRTSs B ORI eleHg Fm@a@mt?ﬁgogﬁhim%é%bv %ﬁ)lfqa%@ﬂaﬁam
com@?@éﬁ%ﬁk&cﬁmfﬂb%%zﬁ#ﬁﬁﬂ#@%@@@QNmﬂ he FVI I

variant conprises the nodifications
P10Qp+BrterBrtferRE Gimbod incht R33NI oA Vil vatisnt complisésiibel

modatop Pl AR Robh T IERPRBANG 21 Poast one.

am 10, After {)&%érfé'd%mﬂo}dﬁhéiﬂl eV AT of PUTR Akt Qoafpiifes the
resi due, ween position 3 and 4, where the inserted

modl%@tld@@l@*di@%ﬁ?ﬂﬁy‘%@yﬂﬂéﬁhﬁmm am no aci d
Most
o b b Rter B Biplintent 5 VL BF EVER ot i thoni e

modiﬁtﬁtl&\é P10Q+IE3AB+A MARTA0N-EIR0PT.S ses nodi fi cations
sel ect ed from A3AY+P 10Q+K32E+A34E+R36E+T1 06N+l 205T;
A3 Aln-pithexpreiered sbrdarent hedf¥i/ o ENilla variant comprises the

mod{fis %118%3%%?%%%%‘%@%@%@ e

10QHKS RfrthdB#: iefe?ﬂed&ﬁmb\iﬂﬁéﬂblihe%\q‘lf ®PFVIla variant comprises the

dkigfg{*%%ﬂs O5Tﬂ§7?§%&lﬁ’@émr 205T;

HRE RN RARRT ARGN Y5 MNiTe variant "
A3A§1g10Q+ K32 E+A34 +R36E+I S VUSER N avaﬁan comprises the

modnfpaitibnc Bt 0QHS3 2HAtA 4derRBAE+T GO NI ARG 1

In a further preferred embodiment the FVII or FVIIa variant comprises the
modifications P10Q+K32E+A34L+R36E+T106N+V253N.

In a further preferred embodiment the FVII or FVIla variant comprises the
modifications P10Q+K32E+A34L+R36E+1205T+V253N.

" As is also explained above, any one or more of these modifications may in addition
be combined with insertion of at least one amino acid residue, typically a single amino acid
residue, between position 3 and 4, where the inserted residue is preferably a hydrophobic
amino acid residue. Most preferably the insertien is A3AY. Thus, in additional preferred
embodiments of the invention the FVII or FVIIa variant comprises modifications selected
from:

A3AY+P10Q+K32E+A34E+R36E+T106N +1205T;‘
A3AY+P10Q+K32E+A34E+R36E+T106N+V253N;
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In a further enbodi ment of the present invention, the
FVII or FVIla variant may, in addition to the
waonadi4ftiicari ons described in the sections abovePCaiDg2004/000428

C bR R R BB B e Por "examnt
t hoge Adesmiochac 2 AWGL 0?1 @A7MBos For exanpl e, the

vari ant nay conprise at |east one nodification in a

posiA3 %@&@&Q@Wéﬁﬂh@ﬁlﬁﬂﬁﬁ\bony sting of 157,
158, 4 and 374. Exanpl es of
pr e%%%f@%&%ﬁ%ﬁ?%oﬁiﬁgﬁubst itutions sel ected

fro WWIQIWQ(WNSS,L#RUGE#TMS&%@OSE%% D, M298Q
L305V and K337A. More_preferab sai d substitutions
ar e A5 G I RHARALG R EORSHM258D of

V1585 B DA NBO RO I A O ST ES S B R oo 305V,

V158D+E296D+M298Q, M298Q L305V+K337A, L305V and
K337A In a fur h IT;?OdI ment of the present
Enerdy LaENAE U i#a vari ant may, in addition :
to th'i‘§ ﬁﬁqur%m%e&mfe%oﬁﬁé 5{%&&%&%& &hS VT RTVIRPAYENt may, in
al so contaln other nutations, such as the substitution
addikan 1@1@|mmﬂ1ﬁw1@nbsiesmhm¢m\m¢tjems above, alsoBioptaremiutations which

995: . 34:8701-8707, Ot h bl ddi ti I
ace QTFRY PO BhLoTohch e pus R by OF foe Hebp PR Sop seample fhose
des@DRBINWO op22ter eof . Addi tional detailed information
on conjugation of FVI1 and FVIla variants to
nonger 9mm1¢,dbe wriast gy cpmpriga deashonganodifisgapsn ampgsition
4
o IR BB PR BT PRI SN e A o

Exaﬁlpmmfpﬁé@ai suaEﬁt&ﬂ@nsﬁﬁclﬁ&kesubmﬁbmmldcfedgfﬁﬁer.l&l grm.q) consisting
con'bugat ed vari ant accordi g to the i nvention

of VI58 %%ﬁlb;Ma%ﬁQ dri0RY a4 Ao Plora pecteraly, sad fuba%%?ns are

sele&%ﬁ Globd &Y gr gl&kt\f £@v1§8@ﬂ@ 815%?29%@@%95@%{3?764 ant
pept overin e vari ant® pol ypepti de,

v1mmpﬁDaMm@masmnwmmmmmmows at | east

ViR eyeBdedo SRR LA A R 05V R03& ot one
- and/py fihdrREb @RS L pYRERGHASLS, tﬁybmrefﬂm@vanam may, in
conjugation to a non-pol ypepti de noi ety in vitro.

addmonjtcm thetrhodificasions pledcylh@i inrthé wubes albwe,mbd:mmtalmﬂhemu’@tlons

soct 8 RSN BT e Gt BV YRRk BI RN By T iagferio, 1995;

34:$N0N1870Y ] OthPpEssiHH sdiional substitationdiatmae D1 96K PDCPIN,YG23 7L,
with a nol ecul ar weight in the range of about

G23J6\A eod oopbibationsiiegreefs about 500- 20, 000 Da, nore
f
o (R UBrd O S BB AT FTOGR e BB o non

polﬁieptldi‘e mbfetlbﬁﬁqm in&kfou1 /51}939 akdD&VO B A3 461 td whith reference is

"about"” is uysed
made and which are lilncorporated herein by reference.

Methods of preparing a conjugated variant of the invention

In general, a conjugated variant according to the invention may be produced by

‘culturing an appropriate host cell under conditions conducive for the expression of the variant

polypeptide, and recovering the variant polypeptide, wherein a) the variant polypeptide

comprises at least one N- or O-glycosylation site and the host cell is an eukaryotic host cell
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herein in connection wth a certain nol ecul ar wei ght,
the word "about" indicates an approxi mate average
wounbaauizae wei ght and reflects the fact that tReT®K20d4000428

rmal ly be a certain ecul ar. wei ght djstribution in, .
capdh e Hisch Y sy PR gRUEE PEE Y EapP BReRH oo M BiA P ueation
toa'nBﬁJpHEﬁﬁgti&q{lbﬁ@{yzﬁ'vitﬁo. pol y-OH), apol yam ne (i.e.

pol y- ) and a pol ycarboxylic acid (i.e. poly-COOH).
A hetero-polymer is a polyner conprising different

uplin rpups uch as a hydroxyl group and an am ne

C""Zf%é’ﬁﬁ’.‘ t‘%?gﬁlérq%’émgfec%%i t abl e pol ynmer nol ecul es incl ude

pol yTie holyahes entl €l s©ltrGbesled fOMe vRgarl HolPesiRIeShs! by suitable
of pol yal kyl ene oxi de (PAQ), .including polyal kyl'ene )
polygnsy apstlequis gych ag aciptural gssyyiaetishene pglyyres or K@a@)poémer, typically

witth Jgggeg@%@\;@? &'ptgg gd_ngg rﬁg%%)xayuf g@g?s&s&) BERich BAouY 568.20,000 Da,
morp plquferé’tylg rity ltl‘m&‘lamgd afabeyt, 5006l 5y(|l£10_®'i, eﬂ@a ﬁlOrdl;@Sﬁ:raé)lﬁﬁi tHe range of

, ysS rene- -l el acCl an riae, .
abofloial e R P B BRS BEAHoE ) KT He RN Grm SHHpus i aped
herett PRAWHEERIon SHtH ARird ﬁbleﬁﬁgxu%i%gii, 'p;gwggmﬁ iRl

i ncreasing functional 1 n vivo and/ or serum
apptioainfiaté p¥erageAnoletdar weightrng refllects the factrihat theteewilll morinally be a

h bum. not her abundant pl asma protein.

certzé@l ﬁqqﬁﬁ%h?%%t@éﬁ%?@ﬁén gees Ip-og'é‘_?%%\?&?%gﬁ}wer s are
bi oExERBleks BF BombPRtynRF faclude A PRl GRNb6ly-OH), a polyamine (i.e. poly-
non- i mmunogeni ¢, water sol ubl e, "and are easi’ly

NH2 ed a pelycarberylid agidh@-eopdeiQME). APEeteiospalyreerds e pelymed

confHERI RS SRSl R BB FE Yo v

pol Fxaeplaof sembiutiyras misisédléinclube palineEtloRiules selected from
nmonof uncti onal P net hoxypo‘g%et yl ene gl

Ct. EG e.g.. col
the greppregnsistiag of plyelkylene g’slidﬁ RAD), indledipg palyalkilens é}yrsyl PAG),
Y : . ;
soct] R R S Ot SNl AE IR, bimghed PG poly-
vinyfl hhohxd:(yﬁspl Ibcﬂ;e-):arblﬁi;oyllsteqptﬁﬂﬁyl%lpmliﬂblﬁ?{ ]jxﬂyetbfrllene-cci-mgleic acid
-llinking is elim.nated,,t resuyl ti conj ugat e
mx%ﬁggwﬂlxstﬂfﬁagﬁ%-@%ﬁ%@éﬁ@ e’gﬁaﬂﬁﬁgnﬂeﬁgg _P@h%?mqth}él-dextran,
or aﬁé%@@&ioﬁ@&ﬁ%ﬁ‘éﬁtﬁbf@f&ﬂeﬁlﬁ@n A Bl eRRl Bﬁ%tgnlg%e{a.%g% functional in

easier to control. To effect coval®ent ttac

vivottialf-1ife lagdrer samuh dlftlid¢.sAnatleer teramplarof apolypodr ypdedul etie human

_the hyd d f t | | ecul .t
ool o R bR A THE Bt el Bty e ey G e
polym#ne re BictonpaibleSndnesRIFPh@Sarfgeiid] fdh-inahiRnie! w%i@u{: Syoluble, and

am no groups, hydrazide (HZ), thiol, succinate (
are epgidy: eArefpdfionslifdag prepRisSS) , succi ni mi dyl succi nani de

SS SWCCi Nk i e celni m dyl
but oS3 ekl b oD et e BTl ke g growes
capdbbnafairéssdimbirg eaigacsiab ge.§.Bidlysacthdidds aucyi sy dextrintitgarticular,
ng)NHS,, | dehyde, nitrophenyl carbonate (NPC), and =
mo Fl@g“gw%ﬁ? eECrriespethoxypqluphidenggly ool (@ R, iy @€ fnterest since its
. cial ' .
cou Ry s P Vi F by AR el Erofip & I, N EbAfugating
withRittachmaerd groupalos. the wolypdgtide). Consequently, as the risk of cross-linking is

eliminated, the resulting conjugated variants are more homogeneous and the reaction of the

polymer molecules with the variant polypeptide is easier to control.
To effect covalent attachment of the polymer molecule(s) to the variant polypeptide,

the hydroxyl end groups of the polymer molecule must be provided in activated form, i.e.
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Specific exanples of activated Iinear or branched
pol yner nol ecules for use in the present invention are
wdesmriiage in the Nektar Ml ecul e Engl neering €araik2Q04/000428

T T R R -,
(HZ), Hkiol @8cdifile gmdép%&&ldni %ccﬁﬁéé(asb\l@%cﬁéﬁl&ﬁ sg,ccmamlde (SSA),
SPA- PEG, SSP G, SBA-P SS- PEG, 'SSA- PEG,

@@mbéprmwm&m@uccmdmm& (SBFQ; ﬁE@;mIEﬂ@( PEG,

o s SN R S G 5 RSSO o)

aldeRi{a? niddphemdcdbane: QD) Qﬁl&ﬁbs RtIRESYB Ruitible aé’cﬂ/atéa olymer
5, 643,575, both of which are ?’ncdé{?por%)?ed herein poym

molecues ameqnmeggiallyi aaﬁ%ablep Gigt frem Neleiar E?%%Hebgfﬁnblua@éﬂ]él AL, USA,

:H?I(IA@& 1 n chem stries and
Orﬁgginj ugat i on e ée tlc rgéh?wed in WD 01/58935 and WO
03/ Gﬁ&AﬁS exdnmeled diﬁ act1ea¢edrh1h&as opbraached\palysakr Aiclequddsyfortist in the

presP iAot oA S WP SpiinepHECatilog 2003 (Nektar
Thel\éb&ﬁl&}l hﬁ&ﬁforﬁgﬁlér\é% Wyﬁ@aerﬁé ef erably o

vi nyl sul f one- nPEG (VS-"nPEG); mal ei m de- PEG ( MAL- PEG) ,
pr efpeabic yxampled of @QVﬁFlEEEGMQlym@E@chahdhe following linear PEGs:

NHSPERORE Shr P A B4, SHA PSSR VAT ERCtRp G, se-res,

and STMPRE}; 4id NGRS HG) BTEPEGMEPONPEE, N@CD-PECPNF@PEG EDI-PEG,
kDa, about 10 kD, about 12 kDa or about 20 KDa.

ALIAPEQ, @E\%PEGnVﬁ/rREG HODOBES, enbMAILERES: and/bltandrcd PEGS such as
PEdﬁeﬁflﬁdanﬁ ’E{i‘és@ [%s%ﬁot%&ﬁ%é ?@)35 'ngé“?ﬁ U§a§r,,é’4g>ﬁ%5“§?*§ 6’2 5@']

incofptatephesinty I\bﬁrﬁ{teaA@d@bn& publivatibey dléél@siﬁ@ useﬁﬂ
as the functl onal bsg;ou ps of the

pol
eg@ggg ponjggqj@ﬁyg@{{o@slﬂm W}p@,}n WO g 1/58935 and
qu)gm%gn dyI nal ei m de, vinysul fone or hal oacetate). ‘
The "PEGyl ati on may be directed towards conjugation to
al Specific bxdvh@enot ativated PEGrolysers patticelasg preferted for coupling to

erstBf BaRe e Ba b ing it R TER! vRRBH R PSS RS,

pref&hﬁl?%@qsdlﬁ)%fn%@ WS%PF%@;{ Crad@esdd 1 PEG M acp t}i)referably

groups, e.g. the N-term am no group as des

" mal¢imidegmBEGERIAEE0REG) mldcqrﬁloeyn@lf@wlﬂdﬁeBEGFEQPSBdrEﬁ)); preferably

25

30

oxtl i Pl BP0 S 4R laC {5 pisll O P G S8R pSers i

havdFédrd & dboat § RDAYsoat TEKD ecﬂiodup;sm()@ 6fatRfa0¥@kDhhe FVI|
or FVIla variant is usually treated with a reduci ng

agenbe skillehpersoniwilhboaware thap the(@oiivatiosmethod and/or conjugation

e e

(exaﬁipﬂﬁslﬂﬂa\thldﬂarefglﬁﬁ(ﬁlﬂhbr ab®xey, e iwet] dsabé ﬂmetutn)ap gtb&bé yf the polymer
(e. gi@ff&%%%f@é‘f g ﬁ%ﬁ)é%?f leﬁfﬂgsgei Sgoe %?mw@fiyl@ alsipide
viny$@ f6HeWr haloacetate). The PEGylation may be directed towards conjugation to all
available attachment groups on the variant polypepﬁde (i.e. such attachment groups that are
exposed at the surface of the polypeptide) or may be directed towards oﬁe or more specific
attachment groups, e.g. the N-terminal amino group as described in US 5,985,265 or to

cysteine residues. Furthermore, the conjugation may be achieved in one step or in a stepwise

- manner (e.g. as described in WO 99/55377).
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It will be understood that the PEGylation is designed
so as to produce the optinmal nolecule with respect to
woOhersnunaer of PEG nol ecul es attached, the sizeCamk2004/000428

o S R o B ah 7V Bl oy

treated it reB@div@@Rht, Gch a8 ARNIGRKEH (BDTYBHSNS PEGyIAREN. The e roducing
pal ymer to_ be used may e.g. be choseh on the basis

age’@tH%S‘@é%qqe@%’ wniored by anyeensetionyankcthad; sedbras by desaltingi Conjugation

e T e C TR —

vanyaely Boihageas 251k pediais gy IEhou¥®! ecul e, which may be
l'inear or branched, has_a high nol ecul ar wei ght,

pr eflewilbbsundsesieoditbatthe RB@ylaion ks desigabdeq ast pe&iuc®the optimal

t:he i.on
ol 13U 8B (PR Y RELAIED, BODLHIAALOR, ot o
molmaﬂ@s (efg. tvihethawiaky arel lﬂleaCdr)wchhéﬁﬂ e BtadfRHPSited in the variant
ble with pol ymer | ecules. This is achieved by
polfpeRde. Ghe Mol edshval e PeliEeS do Be usadanisin grhechoseron the basis
oftﬁeede‘i‘fréd’gffféc@t(;lt@a g&)eptl de. Typically, the nolar
0

rati os act1 vat e pol ymer nol ecul es to pol ypeptide
ar e Inponmectdrowith t0fj0gdtionso ohlyassingle hivachheut grBﬁ@ ofd theqm'rotem (e.g.

the K0 alin e otk B0 be ABBREgRS B BRlgRer Bolegile, which may
be lih€arlor beankhed has S’Iugll rﬂolbé’hlé}rvpé?éhtt PrefPi gklxﬁﬂtlb rE@lkfl?a such as

reaction. It is also contenplated according to
aboytrhbedt klom etgaab@u@péiﬂahe pol yner nol ecul es to the
ol throuhall ket itable |ink ar e
LR CACTC oG e Ta—
as nidhy o8 ﬂ&ivaﬁlﬂép@lyﬁx@f atta@hin Bt FOMHsUHE poiMle Wit og:"}ﬁér molecules.

activated pol yner nol ecul es are bl ocked accor

%ﬂé@%a%edlmdwms @f £ Fuitable molar gxceps/ofithiel polymer Uﬂatp/lelt@rﬁtw
poly_?ggc @gli"tc@?y Bfapﬁtlpgexf célgatggggllytg??g \1}{50 € i)et 50 801ypept1de are up

to abmitﬂa@ﬂ &, sueh hmdp td dbowt 200- D,Q)r upd@ ebdw Q0041 B sodRRRABS tAration
n the circunstances, e,d. am no acid sequence of
mayy éovlgw H@Wﬁb thopepet; eh as Het%w 8035 1§-he5-4c3-1 wad eldin order to

btabES tiRdRelsRd, bei ng used and the specific PEGyl ation
° crg%jltl ons, Pncl uding the nolar ratio of PEGto

pol ¥pe plso dentemat@adrwycddgrg&e ﬂmeahvﬁﬂ:‘@yﬂtalbo@% thepobener Ir1|1olecu1es
bt th h e of PEQy| at i on genera
o e 3 B SR8 s v bt eon: s

alsoWOYReFosgde. The PEGyl ated variant pol ypeptides
resulting fromany given PEGyl ation process wll,

- howSvlksequert tortiielcpnivgtians eesilust astilvated polydies malewtes are Wbcked
sccfyiflh {PALHIRIAER hE Bk 15 ROt iy #Bingta thgapaction

mixiued, ahd tHereltiiey inh@ivaehipdKendr nolédiPesdry fe@fﬁii(fle@by aRudblémethod.

FVI | | ecul e conprising one or npre
~ It will be understood that depending on the circumstances, e.g. the amino acid

sequence of the variant polypeptlde, the nature of the activated PEG compound being used
and the specific PEGylation conditions, including the molar ratio of PEG to polypeptide,
varying degrees of PEGylation may be obtained, with a higher degree of PEGylation

. generally being obtained with a higher ratio of PEG to variant polypeptide. The PEGylated

variant polypeptides resulting from any given PEGylation process will, however, normally

30



10

15

- 20

gl ycosyl ation sites the nucl eoti de sequence encodi ng
the variant pol ypeptide nust be inserted in a
wglzwmsyzhati ng, eucaryoti c expression host. TheCT/DK2004/000428

comBrRF & AERUBHE SRiTgaPn o CusiH PaReREe Uit Hamaclighty different

deges bf PG 1@ﬁ&§gen| c plant cel I s I n one enbodi nent the
host cell is a mammalian cell, such as a CHO cell, BHK

or HEK, e. g HEK 293, cell, or an insect cell, such as

SE9 or . a yeast ceII e.g. Saccharonyces
Cou?ﬁn maglg%ar oM chi apastoris, or any of the host cells

nre Ntlh orded tdﬁzﬁjhﬁdve ot 1ios glycossddtRtofialF W ilofectRUphipfigingfone or more
ar noieties fsuch as dextran) to ami no acid
glyqo plieresites the msleplide saquenssiopprding e vaagntaobmeptide med be inserted

in s e A s Uy AP fo AU SR 3P0 e e o
fungé éﬁlainsmto\i\()ﬁiﬁlgélaﬁ&é&)f frectfou ahinedd fcellt:sfvc?lrﬁmt 'tran\[’s)genﬂc ipfant cells. In

[ el atjon of varjants o or
one ginpaginfk e stfé‘fh?mm&maé%g@eh bR o HA %eéﬂe El'ﬁ@% or GEK, e.g.
HEG 209 HCoREARRE S, M B ASIDRAIRG AT Do
cereNbsidesd S ickia paﬂqyar iongnyaoftbe hips peilcimentimed herepfafiehe

i SRR e SoniRRG of St Botsdif et ar S o acid residues
ofﬂWM‘dﬁﬁ}ﬁblﬁ)é[pﬁﬂé’nﬁy hlsa bk @sdB b0k dedebrd! forleRAnsletin WRYSH/05330

met hods i ncl ude constructlng a nucl eot i de sequence

and ghopkin Abyalt KR (poTY Rep Bierbenapy- 2AP-380d1 W phessalsny Q HF093465 for
furRE BABREGidu brl P b N B AR YaBRAs B VIR VAR o

gannacarboxylatlng host cell such as a manmalian cel
wever, polypeptide_variants of the invention may be

Attaghryeni obsering Hsetepsq ighiditek £ i ci ent |y, by chenmi cal

synt

coty apReflofd sC DA QB0 DD ’ffroré%‘on-%.%%%%f%ﬁ%ﬂh the
methatdesatibmlyin WOMD6EI2860.i de sequence encoding a

pol ypepti de of the invention may be constructed by

i solating or synthesizing a nucl eotide sequence

- MetﬁBGQGf Pébphfifig A o?ﬁep’ﬁme Ivarlﬁﬂﬁﬁ de lﬁ‘\F MionW th the am no

25

30

aci d sequence shomn in NGO 1 and then changi ng
t he Thapbbpeptits wagutaf d:l@ chsmsmgntam eptiorally iroglycesytated form,

mafs Ep it B ol BuPbIH ARG kb P o SR Rethids et

condtRBiiflile (8dlediiR sBYheotlBainE RS9 Feptide YRMHE RhEBiIr¥ssing the
nodi f1ed by site-directed mut agene5| S in accordance

sequgneqincTwitableitansprost arduasteaied Bestabiefasably, thnbost cell is a gamma-
carbgggl%ﬁl%hgs? cAPSIRE G ?I st %l acreﬁ gxgﬁ?%e «{;,n;gglﬁ?egtﬁé/ \\;#]a%tss oPthe

USLng an o syn erein
inventibw any bk pedduded; atbiei 16ke %fﬁ}ﬁ]ﬁﬂﬂybbﬁ elebn@ibaltshethadid &10a eddhisination of

ence of the desired pepti de, and preferabl
Che@@ﬁﬁ%@ﬁwalstoﬁ Bsem g%%%Oﬁ m%%%a@é rpdpnipanh GIA
techﬁ@ﬂogy.l n whi ch the reconbi nant pol ypepti de

A nucleotide sequence encoding a polypeptide of the irivention may be constructed
by isolatiﬁg or synthesizing a nucleotide sequence encoding the parent FVII, such as hFVII
with the amino acid sequence shown in SEQ ID NO:1 and then changing the nucleotide
sequence so as t0 effect introduction (i.e. insertion or substitution) or removal (i.e. deletion or

substitution) of the relevant amino acid residue(s).
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wi |l be produced. For exanple, several small
ol i gonucl eoti des coding for portions of the desired
woaboppe4z de may be synt hesi zed and assenbl ed BgTBEBR004/000428
rase . chain reaction), Ilgatlon or. ligation

((:hg:%ernéslew drsegreny Iy av e sty pedifing by sitg-diieotefl migagenesis in
acc&gali'ce%ﬁfh]&%oerﬁ%%&l)rgetﬁg& ?@t@fﬁéﬁgﬂgl th€ ?&Qcﬁﬂfel s@@jénggtﬁ rc)i/pared by

typi ca ntain over hangs for conpl enent dr
chemwbmlmlﬂ;esmm goyassednl cérgoﬁb@ecs;detsymhesizer,s@vh@eidioﬂigomuﬁieoudes

esi,s anpot her, nmet hod ot i
are G Besed ooy ARPERCSBRIIH PF the desratpobihende Apd prgferably
selef:t%?é’t!ﬁ’@éer@fdlbné/ﬁﬁi £ f@@%d% eAksY cdll inkatctt ﬁeQQJ&ﬂH?ﬂlant Rolypeptlde

sequences necessary for expression of the FVII
Wllld@@m@@eql rFon sxanple.cseviral snaﬁél oligopracleativies stding éut portlotnh of the

e _ca abI ctin ectors
desiindleepiie nETBF orudipsd R S A Gl BiRiSngeacion)
hgatl&eozpl@gamﬁmhmﬂeeacﬁbxe(LceIcpomm@nPrmtpAcmz o 428%8:189-193,

aut onompusl y replicating vector, i.e. a vector, which

199%),Te indiwidua] oligeruslatideroypically eontainy, of Heovedisnaefri on
comgienmftﬁg aés%rrfb ependent of chronosonmal replication,
.g. a pl ’ ' i

asmd. Alternatively, the vector is one
whi @nceabsemblett (bp dythebis, sitodRedt@bmutagéresisios ansthaghethed), the.
j t he host cell enome gﬁ%repl icated together with

L.
nuc H%‘?ec’f?ﬂk}% GRerdiye ﬁhgpelym fnseried iglochreronbg AR vegtor and
oper-EBF_‘y lYlﬁ&H Q4 cérﬁro‘? E&fuBARR h¥ R Y gl%'sé?&l YEhE @VII inthe de ds1red

the nucleotlde sequence encoding the polypepti
tranvibnnechhos@fselt he invention is operably linked to

addl i onal S I ired. for tr nscrl t|on

P EbOR ARk En ot & Wi Be GRieblsrot oA Ty YGupls, Eprossion
confrb IR RnREIAridl Hfsts b Xlprd=bife fHd Iswlyﬁa@ﬁd@f 'ﬁlw fe8kthSinant vector may be

expression vectors for. expression in the host cells

an agtomomonely rmixceﬁmg wactorciegrpeeion Whichaerists apaneexgrachromosomal entity,

f forpmat |
the SRGAISRET yrlor 3 el fcBormo Rt el SR AR
AltetfatiEl5 8R3kctor iaicvaficH, Stheh ¥nttRfuesEineea hérslﬁ gell, e ﬁi\tegrated into the
‘control sequences” is_defined herein to_incl ‘ude al |

hostesHsnene andrpbirated epbernyih e drormerprte( dde sl hateeen

nmbgé@ge33|on of the polypeptide variant of the
vention. Each control sequence may be native or
for éThglvetmr ishneeﬁamblyeanoexpmssioﬁ eqtten dewhkich ticd mgldokide sequence

enccg(ﬁlgg gye :L}(ﬂeepi?{ ! Ia%néqtat qf eC gvgxgt?fé]ég loggalglgﬁlggei toI argl(c:lﬂi'lo%gf segments
reqﬁ&ﬁ%@ﬁ@ﬂiébﬁﬁti&%ﬁﬁ&&lﬁ:%ﬁde BERRER! THEvEREUS Rfeally derived from

pronnter enhancer or upstrean1act|vat|ngse uence,
plasgiig namr@ié?iﬂ Ada mlqux@eoﬁ:seutabln @xpressiarydcpirs b ekpressiorainghe host

e cont.r enc I.nCct U .
cell g TR TR B BB L CeIoB L Blerature. Detailed
infoSR QGG ESuiItABY VREtorkSBEetpledsit® HVIE 5RK be HHMRITHIWO, 01858935,

any of the control sequences di scl osed in WD 01/58935

incorpryaiep by aefetenps;
The term “control sequences” is deﬁned herem to include all components which are

necessary or advantageous for the expression of the polypeptide variant of the invention.
Each control sequence may be native or foreign to the nucleic acid sequence encoding the
polypeptide variant. Such control sequences include, but are not limited to, a leader sequence,

polyadenylation sequence, propeptide sequence, promoter, enhancer or upstream activating
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ref erence. The nucl eoti de sequence of the invention
encodi ng a pol ypeptide vari ant, whether prepared by
weizbe/dizect ed nut agenesi s, synt hesi s, PCR or 8sChmK2004/000428
seqq“cﬁg%]%gg%el ¥1ge tqég@ﬂ%l I é i ncl u exgqlﬂgl gftl de se uent(fle control
seq%@@sﬁﬁ&lu&@@?m&ﬁlﬁerpm ypepti de variant is to be secreted
fromthe cells in which it is expressed. Such signal
pepth wide \ranetyr@%messwhmml Brsjuginges iy bgisedi tbypteh@t

L R G S R

refefems@ci ated with hFVI1) or heterol ogous (i.
originating from anot her source than hFVII) to the
poI 3&6@9916@1 derseqygncp e ihsn@‘re@g@mgn@dmgétmlme@géwm@t whether

5 5 ORS00 BB s oy

inclwder mmlldlgotxdx peesecthitrenoodeesi gm peptedel Thé-cipndl peptidsis present
or onsltale Si ptigdes, see)
wheg Fpeppert Ay {480 Shroe dﬁwpﬁs s@%mlecfwm@ées% Such
gnﬁpﬂ)ébﬁﬁ@tlf ﬂl%séfﬁréhéﬁlﬁ be oﬁ@ Eé&@ Qecp@fih%rcbﬂ ch&deh rdd38bn of the

particularly preferred), gl (1ncluding yeasts
Pol}meptmde variagle Eﬂl@ smathmptldmajobh homabgomo(n eatogmaliy azsociated with

o iBlsk ey A Bioefle M P e ARG ErRL R o8hvertic

n{a@ctiemoha;llo 4495 br E@bofogbi¢oUBE het 26, ﬁ@sa tiigMal ﬂé@ﬁdeﬁﬁdrﬁxaﬂy

such as strains of Bacillus, e.g. B. brevis or

expreggedifrong thehost eell s eae whichds n@tptomyléjesxpr@ﬂse@ﬁambg begtell. For

ford 4 S B AT R RS, B PRLOY BB U6 st i s

of Agpesuihble tht n@aygbe Wed @ rddeceAhe polgpeEptidetvaxiant, including bacteria
ni dul ans, Fusarium or_ Trichoderma. Exanpl es, of

(althoyeh at Rarijeuary prsterred)s fungi (inelnding S6#S) Plgaigfnsect, mammal, or other
appl%?ﬁﬁﬂém%@ﬁs (B%CE 1inE& 28 Wefi o Qﬁgnsé%ﬁfczaﬂﬁﬁ'ﬁg ¥ O8mmalian -

KF'yver onyces, a, *&Uch as storis or
cellyat Ipmfaired: Exaﬂﬂph:s efibdcigriad host celds ikclufe ggannpqsﬂllavedfactena such as

straf of SaTlis. CpPabigt s 08 Bosil i Anedtieies 48 Sirepiomyes, or gram-
negmqﬁgﬁeﬁﬁ %BEI&‘Q&! éﬁ%‘irﬁ%f (ESEglz q{xagf?e@of Qﬁltéﬁ'lé SRRRhIRE ﬁﬁl 1 host

cells (H gh Five) (U Exanpl es of suitab
cellsragtnde s@mnm&rﬁsm@dlm cgcﬂweZ@ﬂnwg@r loadstidnlany aﬁwarzum or

Ti rzc&gqﬁ(@. Eé?rpplie.lp ﬁ 1t% S:asfg%é ce]&ﬁ;rliqge(* g\ﬁﬁcaléf @Fggc%gﬁlyiyces e.g. S.

hsta S&%%@&&Wéslm PO Rs, TBENiS, subh & PNbelskdris JBEDY
«“r Harrset7er Ki dney (BHK) cevlel Ilnfes (Yé g. ATCC%(%?{L 1 632

methgnofgedasenyl@)suchsrd Wiehirormn|os Yegoyia. [Bxpmpls o( Aritable insect
hostqgh§ ?{ﬁ?&’d)e)a eﬁgz%gfor&) PQL uzéJ fsﬁfﬁpés g%?&ﬁterlé} é‘ﬂ&pe?dg (! é‘@%\f@f%l) or

e art val romp orres suc

‘ Trzaaephmea Areslis¢HighTBipe) (08 1,077%21) E}%ﬁplmf sttty tﬂahﬁmahan host

l.a Al manmal n_cell ch _a
Cell%’é‘F udﬁg‘gw ﬁﬁ%}?%t?réwa%('ﬁi@ %‘%]shs%eﬁ 3(?% @HZ}TE# efd&E CeLepl), Green
r d i IR
Moﬂkeg c%llfl’ihé@ @@3& e?étgo1 %? ovli S%L I npr gveég§glg/golég§/ gg“l-lc)Gr?l))’
mousf ccltse(emoNﬁ@pBiau:evasteaKndnemBHﬂ(d@en figes (eqr &3¥C CRL-1632 or

AT(?ﬁ g(ﬁs-ll 65? atllé hum ce S ?e g. Fﬁ,ﬁltil 258 (g[l“d(,n éﬁtel%tB)t)oAgcﬁi%gxlilaﬁ%uitable

cell lines are known in the art and available from public depositories such as the American

Type Culture Collection, Rockville, Maryland. Also, mammalian cells, such as a CHO cell,
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pol ypepti de variant of the invention together with an
endoprotease, in particular a PACE (paired basic am no
weacehd/1ererti ng enzyne) (e.g. as described i nPUEDK2004/000428

986,07 h x2 end t . g. o
maghCRPIER 1o RN OSBRSS SN B bES AT SR P Rt figloserbed in
US 80a9308aH DrddNfo pridtRietinBreve® R co§latiodnydTeife pcﬂ%pépﬁhé va¥ant,

ot her information regar di ng expression, ction and
pur ilpiosder iomctspsesgRetiomitinagit e, ofiparticylan entﬁrﬁst\lﬂ@produce the
po 3888 | BEPE BT DR Pl RRBLARES o argenisarace

(paivskbasit afmlﬁcol Eutlh eom&:ﬁtﬁl%cdnzyﬁlb)é(e{g" as &ébbnbé&/lﬁﬂlfs 8986,079), efch as a
in particular to a phar maceut i cal

Ke"@cﬁ?ﬁ%érgfqnagﬁiﬂletglt Bneseibedgn VO AI8969)- de vari ant of the
| NV LBl ﬁpﬁm%dﬁ{lﬂ%ept | édu% HNX 16 GP él:ﬁl% EelF ApEd, 85 wRll as other

exci pi ent. e poly e variant or
infopmamramgardmgadxpmsnpmqmdlmnom awdputifivgtidnw of REllivaviemts,iie found in

used as Due to the inproved
deg@%@ 10GOTRATAt Jt’?é‘?ingﬁgn%gren?$e pol ypeptide variants
of the invention, or the pharnmaceutical conposition of

t he inyenti on, are Farti cul ar useful for the treatnent
Phaymageietieal compatitien bt thednventionemdsits wset r auna pati ents,

t hr rrb topenl at|en at e S|n anti coa

{ b Aare St aRir Rt Byt BRI 4 A ofRbodBRR Bitticutar o a
phaﬁhﬁ%dh@@ composilﬂid?ﬁ Eoripisifig 8 ﬁstypeptf&eaahamtf tHe iaeelitiodand a

in patients undergoing ort otopic liver
phatrpageaticadly ageapiablesartionos exqipigakt i on (al | owi ng f or

tra S

o ARl H3ho Pharblac Rl BRI R BB RE P
invérmoam@)ﬁerusmsas:amgﬁhﬁmeﬂtt is the 4t h Iead| ng cause of

death |n the us pl aces a |l arge financjal burden on
t he TOtedA &hgimpre rPéOH%tle| REjoped aboys, 0 pRkPenidgreriapts of the

invedEiBR! Jrffﬁé %éﬁﬁ&algﬁﬁlggﬁtl{)ﬁ SPhk ?n\}eﬁtl oy eé}[%{rl?thaérgugeﬁﬂ for the

conpr essi or an ge and |nterna
treatuhent eﬁanmtrellatﬂt bleeditg avanis metsautﬂa@atmuts,ehm&rb@eywpem‘mpatients,

N SRR R S R e,

uppdt SFBInfRHnN Bl ?E% Bé(tléh‘tbrﬁﬁ{c@fg%lr%\’&ﬁfo?op1@l19er tﬁaﬁ?lﬁﬁtﬁtlon or
acci dents, gunshot wounds, fall's, machinery accidents

liveprpgeation alieuing £0r t@nsﬁlﬁgg ifise @ﬁrg@wé, driiy bemephjlibpatisatssed -
2 hr gfn 11gﬁé‘/lsrda i(%y totq; tif %915%@ y 55611 Ie)%%]%lgllc aggﬂt It is the

p il

4™ Jaading oavse 6f &&ﬂaﬁﬂ th¢ Elsaﬁad\pﬁcbs arar@/ﬁmdiat B&tien bh tHelechomy.

way of bile duct danage i ncludi ng_prinmary bI|IaL¥

ci r (@Enas qlassifisd gs eitties Plwt pypenrBRtiyeg Bluns ravma ssuliginjinternal
confh LG8} gl SR SO Y HOSh UL o
conmgabnae off ity ag&nt peneﬂiatm@thb Yoty ahd fesiopingaising, eexsyls and organs)
res“E OSI s, Wlson's disease, galactosenm a, and

aﬁP’Qﬁ‘@a%ﬁ sease.

Trauma may be caused by numerous events, e.g. traffic accidents, gunshot wounds,
falls machinery accidents, and stab wounds.

Cirrhosis of the liver may be caused by dire'ct liver injury, including chronic
alcoholism, chronic viral hepatitis (types B, C, and D), and autoimmune hepatitis as well as
by indirect injury by way of bile duct damage, including primary biliary cirrhosis, primary

sclerosing cholangitis and biliary atresia. Less common causes of cirrhosis include direct
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Transplantation is the key intervention for treating

| ate stage cirrhotic patients Thus, in a further
wagpEat124he present invention relates to a pol POEDIK206/000428

variant of the _invention for the manufacture of a :

livep gy dFasm inhedted dirsasersagh anpitstio fibesisealpbas 1 watiuyrsn deficiency,
e f e T o . r

R, S TR po A Ry bl Wl

Trafsplantativatis thg kay menverdtidnafor treptmgdats stage ciothotic patiches

wher.ei n .cl formatjon is desirable, conprising. )

adr TS ?&S%FC%%?SGWHM@HM@%@% RolyeAptide vprjagt of the
inveieH ér tRE rahierabiatorathiHEantdH: tdtthe REathnft of diseases or disorder

pharmaceuti cal conposition of the invention. Exanples

wheg¢in ¢lot dersatipd isstesidehie Avbtalt Girther aspeetad ¢tk resent inyembedni relates to a

o irabl e | byt | 1 inited
et R Heb S g2 pineloenE isprdReyBrco appatipn i

desipatilé, @0inpYikih} a8@URs N hiRaPE Hk@ Bdidddan efb&IVeadount of the
trauma. Further exanples include patients undergoing

polypeptidryvatiegherthepharmaegusical nempepition ohtherigsintgn.r esect | on

and ]ﬁ%]gi t ' ' . ' [, . .

wi desprea ngﬁég%%sgsé{;ﬁgl&gdgﬁg&é}%&%lﬁef%%ﬁd ?é{(] Pl%(’gl% ation is desirable
inclade) batiphat kaitedal hétherriagey,iagtdidg braid hétherrhapeés ik imedl as patient

Wil be useful {or,increased clot. formation is .
Wlﬂhﬁ’(ﬁiﬂﬂnlc?%?dgfi §lecdings:\areh abiraimes- drebessampldaiide natisnts
. - I o -

undETRE A e PlanAETRL Buicrts End ol oRER b FutBl A Joriceal
bleeding: Apether walesyreat diecase/disonies &, wiiioh itd$ tontemplated that the

e C R
vonBYillebd ARLel Ethophilef A e6d '%ﬁlﬁpﬁ 8r hiiR6ila €S NMeant a

dose that is sufficient to produce the ‘desired effects
i n ridlegolypaptids vaniants of thetinventipn areddinghisiered tg patients in a

L-N] . . The exact,_dose w |.l end.gn t .
thecTEN! Bl JA% Ry BO° Sbmaf FE R Gl emptoved i
therélg}i WhtBEF VI stiftPasANévIsel & kit QMo wied abiae UBS 'thdapSichlYy effective

t he dose shoul d be capable of preventing or |essening

dos¢"Hhereipisampany a dpsesthetda quiicientito nrodutethedesied effetitcimtrielation to the

[ t.r.e d. 1t will a rrent to.,those of skill
conftfoR for UBRh s aemirva, e SRR G b SRE Gy (i ffinptances, and
will\ierdseetaimabledyrane skilie@ fn e athBidg RN tedhnefiRE NISTmall! 186 dose
alia, upon the disease, the dose, the admnistration '
should e gapable ofitaeveating prelepisningdhe sayerivyarisaieed of the condition or
o Lo e e 4 Y . i .
indiGRIRAR Ry AT 8B EE AT BAPRE Sl LLUE W MR Motye amount
of atpokypeptigromiriahioorsompositibh ef therieveatioh degenbs, Ghzet Mk, upon the disease,
atient. The pol ypeptj de variant of the inventionis,k .
the flosgs QW%%PH Sedrleqwhethgr @smmdswanﬁaoa apmgosition is
adn PRl FRAGEMel of B LohjRRGER WA Fh&ahdrhSuti@ be&XS Rl AMma half-life of the
"Pharmaceut i cal |y acceptable” neans a carrier or
compsitipits and thegenetaldwaliovf thepstieriny unt oward effects in

pati-ents.to om.t is adm nistered. .Such . . .

Phar T eRle PR e oStV eiellif Pt dminivgred in & cgmposition
inclW@ih adBarsibich@ithBy BERPABRAIA i 3t ct@pioht etla@RadBRtiBARSacceptable”

are well known in the art (see, for exarrﬂpl e, )
means a carrier or excipient that does not cause any untoward effects in patients to whom it is

administered. Such pharmaceutically acceptable carriers and excipients as well as suitable -
pharmaceutical formulation methods are well known in the art (see, for example, ’

Remington's Pharmaceutical Sciences, 18th edition, A. R. Gennaro, Ed., Mack Publishing
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Rem ngton' s Pharmaceuti cal Sciences, 18th edition, A
R Gennaro, Ed., Mack Publi shi ngConpany [1990];
weéhemnacant i cal Fornul ati on Devel opment of PepPCu@&K2003¢h00428
Coripdtlyd 050]; Fharkia@kiaA T oR Hati
° Fﬁanm S [’200 ; 1% Eon goﬂn ??V%ﬁ@h%ggggé? ﬁdeg%& 9I[Oté%ns S.
FroEreri quiddntovegsard, E}ﬁl f[l‘ayl’a)r &AFraifeib l:&ﬂOOEdznd Hahdbookoe Phiaiadceutical

xR R ROo donet e AERusEsE BN hobart form
t herﬂ@f polypebtidLiaftd iife hﬂ@ﬁtwﬁeoan BULsA € 'i‘s@’tanhh‘inlﬁ §?alt form

salts vvlth alkali metals or alkaline earth

thergg% Ruitable sadiis ingludsobutsee Wﬁ lingigddcto salta mﬂthrﬁglhlencta}s]or akkaline earth

I z | t salts or co exes.
me’%@ Jpl)lrc@ése % d%m ﬂotasgﬁ%t Sl'c argﬁ‘a?%}emg% P%WSEPS €.g. ZIinc se}its These
saltsmf mtplms m’a@e)ymaegeﬁmwrymhw HPQSAnidrpRoRfstrbi@re.
| nve tion may be admi ni stered alone or In conjunction

tﬂhé‘im%cﬁ‘é%c&b%%m?ﬂa@éﬁtthe invension reryehe anpnistesed alone or in

ol SESPONSA0: S BS G SP R LA e

samp @hyqnwemttbal cmmpoaﬁioncmfr ntdyebel adugiibtesd, sedriteBr from the polypeptide
.concurrently or..in accordance wth_anot her treatnent
varigniiol i igve t?fena%}thef PRASUITENS YFon peropdange Withrangther Bpatment
schddfy. IR
R, DS e JRBTRBRAL R0 A ARHGER L BpdlordfE the invention
mayﬂmuﬂeﬂues pluaCb@wStooﬁthtﬂtberpplesent i nvention includes
bot u nans Thus,

appr't GHBER €8 e DHPRieh &, Heepy LoD Rt er ey imans and other

mardppls] ’Dlﬂisl 08 $nethdlls RRY ApGUARE td Kbt HERA Em%?%d v&fefinary
harnaceutlcal conposi tion conprising the pol ypeptlde

appleativan in partieWar todwesnitesianiay be fornmulated in a

\c;rar gglgi,h%fénr%%@% é)?nsﬁﬁsﬂ c%gmlghqlpé gléﬁﬁ)z@epbﬁ?negéle{nlt %88 invention

maydmd‘eﬁﬂulut&dnn t herigpof fdimlsad giag duﬁ;]aid ed, E? Hﬂliz&% %@Fseg compressed
I n e ar n

) gﬂlevm‘l%}j apparent to one skil
501“3 ineefempd W&lﬂr@?%@%utwm“@@&ﬁd@dlpﬁm eipgpireatedand will be
appér@xﬁt@%hé’éﬁﬁédﬁeché/@'t' ant of the invention may be

T or mul at |'yophi lised or stable soluble form The

pol ymppaticyler, Warphantadceatica eotpeyitivd ¢cﬁlqd1smg the pélypeptidecfariant of
pept.i de vari ant

e N RTINSk o
varigdt 'n@iycﬁélgolgﬁlﬁéﬂ B eQla¥iklyS e@&%ﬁ i3 ik 88 aftSThe It)ol%?egude

descri bed 'herein. The advantage o obt alning a
varigrgnagyl e ip ﬁ@tﬁé*&aﬂoﬂlﬁﬁe foredbyi the sasivet othdiedding gf pmtedlﬁe: degradation

N e -

easi@iRhelidgtdr ferpativht and diﬁﬂﬁé‘é’asél BPEMérREn IR fhiekéraktion, which
indi cation being treated and will "be apparent to one

potegtially¢an bepome life saving. Theprgtomed iferr will depeod uperethe particular

indiélolBeR! 'tf%at%d g%d WEQ Qﬁﬁﬁ%}ft éd QXeeé}tskﬁﬂﬁ%ﬁ ?,*Ee per f ormed

In a va mted to,

or alThy admhnsﬂtaanﬁ oﬂﬁlle)formmati(ﬁm ofi thePrasent iRV EAvAIRRbabENormed in

i.nt ranasal.l nsder i nt.raperitoneal
a vapﬁip/ro TN dpépqh ut not hmltec%/ to, orafly, s%bcutaneously, 1¥1travenous1y,

intracerebrally, intranasally, transdermally, intraperitoneally, intramuscularly,
intrapulmonary, vaginally, rectally, intraocularly, or in any other acceptable manner. The

formulations can be administered continuously by infusion, although bolus injection is
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i ntrapuhnonary, vaginally, rectally, intraocularly, or
in any other acceptable nmanner..The fornul ati ons can
woeoadmize st ered conti nuously by infusion, altROuU®K2004/000428
T : . . ni |
oo ol Fhh e SOPRRRLER! fe 2 iRl BEAR AN on. In some
instaweethefetmanatems iy Healireuilypbppited asagolodonlor @ehy.y
applied as a solution or spray. Parentals A preferred
exanpl e of a pharmaceutical conposition is a solution,
ParbigRarti cul ar an aqueous sol ution, designed for
parenteral adm nistration. Al though in many cases
pharprséured saimplelofi e ipbarnfagewtidahcdnyprsitiongs p solutidedn particular an

Lquid . form. appropriate.for. i di a use, such
e ey e DN e e
phamfiackiitiday Sfhidn foafulbO6HE aré ProvitRd iR e 6@S %ﬁpfo?ﬁate for immediate
nposition must be thawed prior to use. The latter
A4

Cco
use;Syehparenterel Ermylatians wa Alse e eravideddn Algren erindyophilized form. In
! I

e RO T —
enhanee dgritabékityloyf thidwetiee sdhpdurd dontaided imtHe dofigosition under a wider

Jdyophilized preparations are generally nore stable .
varigt SPOFRECCORYIH A 2 Eﬁrﬁeéﬁ_’%’é%ng’.y thererskilled i the arigigat Iyophilized

I ] . . ITE)

B R 5 Aok )6 Bl S s
prepatatiops atiglreconstituted tpsios tocksedy the additien efatneror frmre suitable

i njection or rj.J e physiol ogical saline solution. In
phangeESicellh afkienBhiEldloBa NGH & BH1¢ Bite? By MO g
physdiyepithl dafigglsdl@idiul ati ons or aqueous sol utions by

m X ng, as appropriate, the polypeptide variant having

t he Ty easie 08 pargrigradse thely apuipiepgredufartstayage asyonhilized formulations or

I t.ically acceptabl.e carrier excipients _or. .
sSSPl B SGPRhRGS iP5 ehge SRR b g Y desired
degreb of purdtyy GvithedneRe Mm@ phabéBicilly heeptaiie TtrRrd) ek diplehid @r

agents, stabilizing agents,qur eservatives, :
stabjlizgs dypically anplaysd-ip dh at Jeiehars tesmed dexaipjents'y, for example

bufiSEhs Sz B0 Skl Brah AL ol AR B fAOhL plfRauts or
detesgentspantibxitantsamdl/ erasldr neindedlandoet addiddes sutk asrbilking agents or
: %?Age'rftal f or mul atiiagqs sujtabl e for adm nistration of
fillegsy phelafime; agapts, anfexigants andcosgedined rel ease
PT € PRkdtel fiSrmatidn dalarkatd FMA A 0P8 SRRV QARG ARAAR B FVIT
incorporated herein by reference. The invention Is
varinis, tab avell e sestaibetirelpase preparetidmsyis fountion- WOl V58935 and WO

Les. MATERI ALS AND METHODS Active Site Region The

03/ °§§Wé“°§m"éatf"g§?r8‘ﬁ%y§e t¥1°fed as any residues having

at least one atomwithin 10 A of any atomin the

catalytic triad (residues H193, D242, )

S344)e ipvgsiioneisdithes deweided by thedlpwinginop-liniting examples.

Proteol yti c Degradati on Proteol ytic degradati on can be

.measured using the assay described in US 5, 580, 560,
MATERIALS AND METHODS

Active Site Region .
The active site region is defined as any residues having at least one atom within 10
A of any atom in the catalytic triad (residues H193, D242, S344). |
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Exanpl e 5, where proteolysis is autoproteolysis.
Furthernore, reduced proteolysis can be tested in an
wonowine4zrodel usi ng radi ol abel ed sanpl es and eomDaRDOIY00428

MeBPh A PRSI OSd SHEV R PRl N DL YRERL 0 var i ant - of

e 1nvention by wthdraw ng sanpl es and
subjReateolytic tibgrsdation caiDBe Rbaduredabimgthe hewdy dgscaipby in US 5,580,560,

Irrespective of the assay used for determ ning
Exaﬁipi? éd’i’el%ﬁ“? ROt L‘ngéf‘?@ r,o)("’q&gé%%ced proteol ytic
degrre@bin®ite, reduck® ARG CunBRAB&1 FBASH rv%!n?od&:l Bs)}ng

reduction in cleavage conpared to that obtaine
radiplabgligdzsamplataad ceraparing preteokysiarod idV1ds andotberpelypeptide variant of

e SRR AT S 0 AT o sipge e

autdrydiegraptiyng the tissue factor independent activity
assay decri bed below. Deternination of the Ml ecul ar

Vi grespsstivegiffieassasiesed dor detarmining proteodysin degradetiomht ragficed
j Al ' r 1 I t-her  SDS- PAGE
AP 8L AR BBl BN 1
thatabtainedtbiyahFWiHs as speairsdbe el scamigosi Cdddidssiestained SDS-PAGE gels,

centrifugation, e.g. SDS-PAGE according to Laenm i,
HIPIS Rt 25 g3 BYSpnsesied cpiFhic achiptty Sbemmmgeison to wild type using the
tissikeBt Bt Indaldn@Bnt Ak ti bdcp rane Bi nding
1SSAffi ni ty%ﬁosphoﬁlﬁgip%@%r%@gg%ﬁg?ﬁdi ng affinity may be
determ ned as described in Nel sestuen et al.,

Bi achem st.r 1977;._30; 8 19-1 4 or as descri bed
Detf”ﬂuﬁalgﬁ‘ﬁ? ’g’e%)"‘fl ”Z% Vg?l@}itf} %Qﬁpepﬂdgﬁ/lz%’%téndent Fact or X
Act ITe@ihddtulis Sv%%gg%&ql i Ade VBNt ?se&btéiﬁﬁfeﬁ'b?%gﬁgx{SDS-PAGE, gel

detail on é)age 826 | | sestuen et al.,
filtrgtipanVestgauBloBpaziygngsted Beer deRrptitn mass spestroniety of equilibrium

RIS RV AR 0 PERZERDAS, . 0

85.m xed with a source of phospholipid (preferably
phosphati dyl chol i ne and phosphatidylserine in a ratio
of 8:2) and relipidated Factor X in Tris buffer

b0 . i pcubation time the
Det AR 71 ol B R BRI E 03 B, "The
" con®hodphalipid menfbrairedimiing@ffinily trlag be detasnin@tasfdesdribed in Nelsestuen

et o BT o A Gt 1 8- R DB e BRI | i U8 6017582

correction for background the tissue factor
i ndependent activity of rhFVila (awm) is determ ned as
TF-infependan Factoc ¥ Actieatipe Aabaper 10 mi nutes and the tissue

factor independe act i vi .of the . i devariant .

of - s S RYERT Posh et s impe SR ke sy o
Chen)s001Banegogimsggziafter 10 m nutes. The rati o between

the activity of the polypeptide variant, inits . '

act Brigflidhe melpculgieibe assayed(¢iher hF GHa;thiFVAla ar the pdkybéntidd variant
of tfnvention in its activated form) is mixed with a source of phospholipid (preferably
phosphatidylcholine and phosphatidylserine in a ratio of 8:2) and relipidated Factor X in Tris
buffer containing BSA. After a specified incubation time the reaction is stopped by addition of
excess EDTA. The concentration of factor Xa is then measured from absorbance change at 405
nm after addition of a chromogenic substrate (S-2222, Chromogenix). After correction for

background the tissue factor independent activity of thFVIla (a.) is determined as the
absorbance change after 10 minutes and the tissue factor independent activity of the polypeptide
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5 Cotting Assay The clotting activity of the FVila
and variants thereof were neasured in one-stage assays
wana4ihedel otting times were recorded on a Thr eabmizecik00428
. r Q
varib of BRI G d AL ARkl nD e AL R B A minutes.
Theeafio Bdhbcmttmjammw oftire belypeptidt wardant,dn itd aetiRBtediforut, @ad the@ctivity of
hF\réﬁ cro @t}%{s of plasnma was then io transferred to the
L Bivaggfer FVIla and variants thereof were
di | uted in Gyoxaline Buffer (5.7 mMbarbiturate, 4.3
mM sodiumcitrate, 117 MM NaC, 1 ng/nm BSA pH 7.35).
Clotllihgfismml es were added to the cup in 50 ul and
| nc nut es.. Thr orrb | astin
ch?l fo)gt 330§W§% 8??@’? ae%PdeaPﬁn‘iﬁélleé?o arge @&Eﬁ“r%‘? one-stage
assa§§i ghedithe @lodtinkbtithed WbreGodE s dnid Tl@rﬂnfbt)trécl@I\nMagﬂb%eter (Medinor).
reaction was initiated by adding 100
Factop V&Mt@%human m@sm%é%melécamr@amqstwa) YRS a@qqnsﬁlmsﬁduand
cout B EPESAGE Blpcloe TR oARSRY YT UEHAGH s o
tranﬁalréiixﬁosthébwknnéﬂ!mlps BI ood Assay 20 The cI otting

el A i L T o,
43 ﬁM el A 1 THLNTR@Id ar gﬂkﬁ@ﬁgﬂ{ 9"%29%11 “hgy dég%e)r% added to

00 M "of FWla or vari ant ereo
the d:uphhéo ut et micubate dt G 7AGfed Yeytutdsyci ne, 50 nmM Nad ,

H 7.35 dt f dtoth t
cup T Rsh (Higcien e gReapsg el R veler ar}d Gofdle prapaded t o
ﬁnapéonégltfgtloﬁ Io?@@ HONTRE R ﬂor}@a/EDgutila%ed\ﬂj £dd'1r?%) L‘i:lsl’romboplastm

trate as antlcoagu anal¥/se
Ex cdlo mwasﬁ@lﬂﬁ@letbmgwan‘ety mrth@IaiisyncecanEFstay sdthe asshy iwta*s vsed

WlthrS’Et ?.fgigté @dﬁ?&ﬁ’ﬁ@faﬁ fo}yﬁ%m' gt I d?@mﬁ rates can

(D-11e-Pro- Arg-p-nitroanilide). FVIIals diluted to
about 30 . 10-90 nMin assay buffer (50 nmM Na- Hepes pH
WhoieBZOOd%S@M NaCl, 5 nM Cad 2, 0.1%BSA, | U m

F bl.e, T di |
e L P 300 ks e e e
assa_m XlﬁﬂtthId&n%Otlrﬁts \%retr&ﬁ)rdféd dn BaaRIbBtradkAN2Ebaglil ofnier (Medmor)

After 5 mn incubation at- roomtenperature wth gentle
100 gthakFWHa of W@Wethengyf wgrerﬁllntqdnn akbaffpmon@mmﬁgdso mMelycylglycme,-

oINS T PSSR Rl IR S5 e i

reactl6h GafiniSdedby SANESRE 40 TELIOR En$ainikhk 1 59 A3 &Y tri-sodium citrate as
FVIT1/FVIla (or vari ant) concent rations are determ ned

antignag@lianisNatansds| analysecusmg Extel pePRISIM seftware. coat ed with
an anti body directed against the protease domain using

Amigolytic Assay

The ability of the variants to cleave small pepﬁde substrates can be measured using
the phromogenic substrate S-2288 (D-Ile-Pro-Arg-p-nitroanilide). FVIla is diluted to about
10-90 nM in assay buffer (50 mM Na-Hepes pH 7.5, 150 mM NacCl, 5 mM CaCl,, 0.1%
BSA, 1U/ml Heparin). Furthermore, soluble TF (sTF) is diluted to 50-450 nM in assay
buffer. 120 pl of assay buffer is mixed with 20 pl of the FVIIa sample and 20 pl sTF. After 5

min incubation at room temperature with gentle shaking, followed by 10 min incubation at
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solution of 2 nmg/m in PBS (100 m per well). After

overnight coating at R T. (roomtenperature), the
woebd4siiee washed 4 tinmes with THT buffer (100PawiDK2@4/000428
7 G R st B adeifoll o PRESYAR Y felie B ORSAUED e fpprotion
at4%mma€ﬂ¢te1ﬁﬁlncd\m1§|evaall-ﬁﬂlep¢m& 2) is added per well for

bl ocking. After 1 hr incubation at RT., the wells are

enptied, and 100 ml of sanple (optionally diluted in
EL[ggAgjdyon buffer (THT + 0.1% Casein)) is added. After

anot her incubation of 1 hr at roomtenperature, the

vel |F§’IHF¥IM%‘@@ant) tcomesstrefians afHTetérofifiethy BB AL OWelis of a

. d
micfdipdofly s S RN S BeclrraBEnrp EPRUSS dmen vgs o
solultiog 4P uighnl 1ﬁ1PH§ QI- 00 ull pér wDdARY: dvePRER é@ﬁﬁﬁ?ﬁ ML Qoo™

buffer, 100 st rept avi di n-horse radi sh” peroxi dase
temPW@)AhSWCl’B argtwashed Hemeawith THT baffer (@00 oM iNadls50 mM Tris-

P B0l T S0

usm%fg»oa ‘™M, NaCl, RN TR IIIRRDNZ bilisnRadedSEPvRlTr f'o_?ﬁi?)cﬁ/n After 1 hr

nmark) is added. After 30 mn incubation at
mCllbhfeOIdarR&T 11®0N¢Hs apé erhmicd, Sﬁ&l@&uhﬁ‘cﬁeﬂpﬁ(ﬂpﬁﬁ@@rﬂﬂuteﬂ in dilution

d d,c e i ar S|ng rhFVI 1 a
buERETEEE Dae st AR Bl A S0 helinERimion f ot fefopmpmperature
t t
the 7Rts BE WA "J‘E%?SS%&E“?*“’O LR B0 B Bigh ARl Aoy
direvied hgaimst thedt@F-ditte dumiain (@ hig/ml)tihadied aAftereadihed i ﬂ]@ﬁicﬁ'ﬂatlon at
ainst the EG--1i ke domain and for detection,

a
R.Tg lkqwsfﬁ@éﬂelﬁa@ﬁvasapthh THdWfeadl 08uH of rs@emawémhor@ radish

p B Dy R1 RSt 2 o AR, B AL b1 1

1ncu6hﬂ1¢ﬂ AROT h Wilfosved by B eripahaWwAS TR fﬂffer ef(f()e;ﬂtoqul\/IB (3,3°,5,5’

hFVi | a, rAFVI | a or FVila variants on thronb
teﬁ%ﬁbﬂbﬁm@mq, Kepuerahegh AShRenmarky éx asided. rAﬁerrﬁﬁ)dnﬁll ipchibation at R.T.

e CILTR R A MO

repaRd @b SHEVITPENASSEEa®) (ei ther hFVIla, rhFVila or a
P var i anth) S %)n@g(ed W|th FVI'| -depl eted pl atel et poor

pl agviigrienrey, EYHAN T orgvasiants arayrbel qupntdféadethraugh tiebGhaatvmain
rathéljhtga}gtﬁxq Ige ;(ré u % h oglﬁarl%{}p%}g E[LE%X gﬁtaup, Sve (seeu[e cr(])g‘zed overnight

* withdhampibedy diyécﬁﬁfdgﬁﬁlsﬂ the BEQFalikeXdddhaiB ard fo? ldetection, a calcium-

phosphati dyl chol'i ne, phosphati dyl seri ne and
depfrslﬁ@@ﬁmtm- gdquﬁmnﬂclqml anti-gla domesfin antibodly isrered (2 agtniloh00 pl per

e T e e S A A

nmeasur ed continuously and the thronbin am dolytic
activity is determined by calculating the slope of the
771”‘?”[’1?%’ défe curve (the |ncrease in fluorescence over

Tk VIR T B IR
plasmh nsotekied ipemeddied varsiat e mmaymscmm @OSRei589 ﬁthemkeIrbt al.
(200%5: .tﬂzroln}by ae%]oqs*t Eg? §8§ 8& aénet{ly, e mcr;lecule to be assayed (either hFVIIa,
thFVIla or a variant) is mixed with FVII-depleted platelet poor plasma (PPP) containing either
relipidatéd recombinant tissue factor (such as Innovin from Dade Behring) or phospholipid
(phosphatidylcholine and phosphatidylserine in a ratio of 8:2, or phosphatidylcholine,

phosphatidylserine and phosphatidylethanol in a ratio of 4:2:4).
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wor k (area under the curve (AUC)) can be cal cul at ed.

Frozen citrated FVII-depeleted plasma is thawed in the
wonresiamca2 of corn trypsin inhibitor (100 ng/ m PEEMIKIP04/000428

to imHirkictiod Rt BG4 benpy ¥ :

el 1l BRaFRA LT G0 B} JRachiR BB Ay Oaftelbium
chlopideshee fhodesewot ishudasered cantinabusly gnd thEWrémbin anddolgti¢ adtivity is

be.tested i.n.final. concentrati ons of between 0.1 and ‘
aeteigef b SHating A eSROHER hoeR R Jeted e pemsois lisence over

timd) Mn3hil wai 5 St @axtifurd thioAdln £RACKAL La "%@Jtai}éfdod’l“m), and
he assay buffer consists of 20vM Hepes, 15 Na
the thramitgo ggestiop Sate (maximst incteass indrembinFetvitwand ihertotakthrombin

i f th bstrate sol ution
wor%&%%%ﬁ%eﬁ%e%&%e?ﬁg%aa e@ﬂf@?ﬁ%g‘e. The assay plate and
r eagesvies ciaragedFVai-depelazetl Hlosndvic tiand il thepR@ehdedT cbdkBPsin
. ..place atg}his tenperature. The fluorineter used is a
inhipitpr (FPQ, ye/mserunyite Ebibit thecpntaet rathwayl afepagulatggn Tapachnwell of a

] . i T, y ' )
A T
be testedd0-fhd] smcenichtiond ef btvsenod, & and 060LE. Recutitifant Badan tissue factor

re Lyzed usi PRI SN Sof t war e. Ti ssuefactor i
TRt LS P e P Siecr i gL oR e oben o)1 PBf- i Assepcuy consiss
£ 26mM B h i ion i
or 20 g SRIOMNICBUSORE/ABLA BE V560 R pion s s
by agiling 2Qnbofithe pehstratetshiation containgy (b Me calcissuehlbridet The assay plate

Reconbi nant sol u .SS factor that_contains the
and G RITR s HS-nniitio7 Ld Eut Pasfpn S s Bk i embRaire The
fluofifheter BbeCio & BNAVEF 166 Rt ShitHar NSt dn 104 RE BOWnm 3Rl 4R bission
tissue factor was coupled at a pH of 4.5 to enable

filter aft4602en.The iorascense impsusadrin gadh, welhof 9-wel skeaybottom plates at
i . i Rdi f Vi | t e
2049 SR HARN o 00 GRS i) By o

to allow a rel ative conparison of the variants to
. wld-type, This concentration was determ ned by neans
Tissyg Jagloz Liding SHHaGe sHpn frseacnsg gssaniBiasoravisarhas f 1 owed

ove o] [ PPy

oy SRR AR A S e g o
wildaype Hadter Villaenll variants thereaftoaplubleaissae faotoe.cdcoaibirnt @luble
| i.near range. Variants of

.1 / ave.binding in . th i
s R At i B PRasa g patoaiR v PeppAed tps2 g psRongegits on a

Biaddfs EM¥ ' hIvH.
e e D B AR IsPle el Aol a1 ot o pi of
4.5 totenalle interaetionhwitiTthe chip swfapé.ex with sol ubl e tissue

factor.by Banner et al.. .. J |, Bi 996; 285:2089 is

oot Pt et DG sitseinging of Btk v Wias FORPERC pifesinsle
concatratidned fIFMISa érivatibhisto QNEWRI 18lati$€ Confardh 0B8R Srarisits {AFBA-type.

. Exposure Performng fractional ASA cal cul ations

Thisrcoaefnitation was detemanedbly mganscfiadipndaigequne of wild type FVIIa that was

flowed over the chip in concentrations between 75 and 0 pg/ml. FVIIa was removed by
addition of 10mM EDTA. It was determined in this manner that a concentration of 15pg/ml
gave binding in the linear range. Variants of FVIla were then flowed over the chip at 15

pg/ml to determine the relative binding strength of FVIIa or variants to tissue factor.
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determ ned to have nore than 25% of their side chain
exposed to the surface: A, N2, A3, F4, L5, E6, E7,
w0&004R9124P1 O, S12, L13, E14, E16, K18, E19, E20CTMKDRN04/000428
EQ4, E25, E26, R28, E29, F31, K32, D33, A34, E35,
R36, K38, L39, W1, 142, S43, S45, (47, D48, 49, A51,
S52, S53, (b6, b8, S60, K62, D63, B4, L65, (XB6, S67,
Fx 16 é1F71 L73, P74, A75, E77, G/8, R79, E82, T83, H84,
D86, D87, B8, L89, 190, V92, N93, E94, (07, E99,
Slo@he@ﬂ-% stﬂd@@@e of‘HPQﬁIIa oM 6)1&1\9&& séﬂlblg %ssu%' faé‘tgr ‘t@anner et al,,
13, El 17, Sl 19, L12 L121,
J' Mol Biol, @PQBZSﬁ%@@ is p_s_ezigfor thigexampig For Em@x mimnon tr the

, 5N S147. Kl 48, P149. QL50,
Calc@é%?sél@,exﬁ @9%@5 P160, K161 E163 L171.
NL73. Gl74 Al75 NL84 T185 1186 H193 K197 K199,

N200, R202, N203, 1205, S214, E215, H216, D217, G218,
S”’?@Qﬁgxpogﬁ’?ﬂ R224, S232, T233, V235, P236, (37, T238,

1225 084 50 37 I3RS A

detar@8izd té BB&, m&RRan T8 0f theR Yide cAZiD2xpdsel 3o tHeAQFacdAA6N2, A3,

4, k30165, g b4 R, SEB 193, Bibdrionkdd Exhi0, QBp Ao i s, E2s,
sti@a@ F3Y3§?.z §§3§’>3\34D%§§% R%%@ i\%éﬁwféi% 34%%5 c@sézts Q49,
A5IQ883, SSI§39§6 csmgm&g;g DGR 0S4, 19825266528% 16%3T1, LERPT4, AT5,

e 2, Ok e R R, g

S10B 00804 811081 Bl 0de G1 bR, 0, ReoRig) 1, R1e, Eolé avi| r'rgsm 1120, L121,
resi dues were deternmined to have nore than 50% of

Al Bil?3,$¥13d, Yh3F.S182p b8 P12, (THE0sVit F1la £432,41140,A3 41 FA142, K143,

RULCNUEEATGSER (K38, 549 QR ol erfadin s s aerseggiso. Ko,
E16348] 71G8173,[8874, A3 15, 16062, T88,11 8% 3119808 195640,99K8200, LI@.@Q N203,

034,855, 185 150%: bl ool Bonkonton, Ko, 36, o,

TR0 Sl eRsg 800 s eI it il v, o

F27501M%]6, R246, F238 4172801287, IRB8ID2 &YW R2O0GE341, ARP32T293] 5395, E296,

nsdoRoechl; ot s b 1411, 8503, Qb ie18:8816 47, o7,

sszb*Zfﬂa%l @5%’1‘3&’25@8250215% T@@b SE?37 5)3382§3736 E%?é“ %%342 H351,

R35@3@@54 66, G@?LZ 37@3\137 1 %fg RWE%WS KS&Q, RIM228393, E394,

P39g§%§g6 %gf‘mggg\?;w@é@o R4¥§é’%103 g%ﬁ%ég%lz%4§§r§%ocated in

the @laelon®ed tedrehiaidine pédittord Qp@lobated betside MR GlabnR@9 t i ons
are | ocated outside the G a domain). Tissue Factor

Bi ndiadoliviag residugs weksdetarnined to birvemarsAharad %6 o thetrside chain
exp(?s%&“f%ﬂlges‘uxff&{ ol 814 B9, #LIsI8E . 7 SPRY! b1 £ ARG 4 hG'e! 50, Q1
323;:@2@@5;@29; mzhmn REIHRAG, K38, L39, 142, S43, G47, D48, AS51, 852, 53,
Q56, G58, S60, K62, L65, Q66, S67, 169, F71, L73, P74, A75, E77, G78, R79, E82, H84,
K85, D86, D87, Q88, 189, 190, V92, N93, E94, G97, T106, G107, T108; K109, S111, E116,
S119, L121, A122, D123, G124, V131, E132, L141, E142, K143, R144, N145, A146, S147,
K148, P149, Q150, G151, R152, G155, K157, P160, N173, G174, A175, K197, K199, N200,

R202, 8214, E215, H216, G218, R224, V235, P236, G237, T238, H249, Q250, V253, D256,
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bi nding site: L13, K18, F31, E35, R36, L39, F40, 142,
S43, S60, K62, D63, @Q@4, L65, 169, C70, Fr71, Cr72, L73,
wozdo4/ ka2 E/7, G/8, R79, E82, K85, (B8, 190, YOZ/DKSR0®E/000428

Tzéﬁgf?gs%% 71?9@@828%[%%%9 @?fﬁ%@%@ﬁ@% ;%351%5;810%306 Q308,

D308¢k 3 Me QSil2,.eQRSg R D5 11(]3316@1633&86)3] QG A3e2gE3NS, DS34K341edr354,

sl uP RS A, R3b od o 66 o radhe ROt e papa o154

are 10ER&1 BUBS Gil&bnaiR2he ren%ﬁﬂ]ﬂ% goélﬁél% ar&ldR4red GhaRe thé'-@?a domam)
L170, L171, QL76, L177, Cl 9, (G180, T181,

V189, S190, A191, A192, H193, C194, F195, D196, K197
TZSS%% o) Jé,mv 8, 1229, 1230, P231, S232, T233, Y234,
actor3 7, T238, T239, N240, H241, D242, 1243,
A244, wds?d%&mnh%ﬁ@lsmgm c8RBi3tiorsABa, thé/% r%'éldugaziﬁQ]FWI
T293, T324, E325, Y326, MB27, F328, D338, S339, C340,
changg Aleir £8Aan thsxempleg Theseassiguesarere defrd as cppstgutingghgreceptor

s B0 51 miEHS SRR IRE xEiT. 115 0

C70amll IEWQ5L7SI;IP€4EF’L@@7GI GV&EIU@QEBSIG(S K}SSBIQ@QWQ WxMAY4, R271,
he active site bindi

cleft
A7k T5e 38 RATuEr TS Raackiiom M0, R0 Gan. REFDAIREDS 13, E325
and REAK. pdb as: N173, Al75, K199, N200, N203, D289, R290,
G291, A292, P321 and T370. Exanple 2 Design of an
expression cassettefor expression ofrhFVII in

4 ‘gn‘na!il an cells The expression cassette for expression
cliyg YERASMas desi gned and cl oned as described in

Exampb gcti/cite Y2i6H {sRBR& ayRbEdud lﬁQﬁfgtaft ki QM Mm within a

. expre85|on cassette encoding variants of the invention
distzbeqaBHe & fowe ey ageiutba citaliti¢ SoE)repidRewHE BRI §344): 1153,

ey ORGSR OB L TERaAEL R Ay Ol b, ERERVGSE VIR, s100,

A19|IEAm9wI$119EX@m 195 EJIZH@KSIWFII% W@d)wezzizal Iitz9vmoanzss S232,
cells The cell Line CHO (TCC

T23§e%2j-’é’d V&ﬁ S FRAPcGRP 1.8 T33P, 246, H%ls 24451243, %{245 L246,
0
VZSJt §/ E{i(’)qu?%o\?g%i@gaf éﬂ%éggé%%d'wﬁé% % l\ﬁ%én%zg’ Pﬁgs, 5339,

C340pKB4lue}$t42nDMB Sald, d}%ﬁemns REMnHB%;ﬂBGSM’ﬁQ &36Q, 1061, V362,
rel evant I asm d. descri hed above usin

368 \iab b b a6 YATLrars: kit g, Q85 Y485, wass, L3s7, Laoo

and F405.

The Ridge of the Active Site Binding Cleft

The ridge of the active site binding cleft region was defined by visual inspection of
the FVIIa structure IFAK pdb as: N173, A175, K199, N200, N203, D289, R290, G291,
A292, P321 and T370. |

Example 2
Design of an expression cassette for expression of rhFVII in mammalian cells

The expression cassette for expression of thFVII was designed and cloned as
described in Example 2 of WO 01/58935.
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(Life Technol ogi es) according to the manufacturer's
instructions. Twenty four hours post transfection a
weanglie124s drawn and quantified using e.g. an BCT/®&2004/000428
ni zing the EGFl domain of hFVII. At this tine
EXJI%@%% rel evant selection (e.g. Hygronycin B) may be
Comppbtt(afx:bﬁempﬂebﬁomaiskatevuntbdzﬂg]earmmp@@be m‘ve@t&nﬁr ating a
pool , of stabl e transfect en u5| CHO Kl cells
and SeAREG GV S, ?F@S%SE’?SEG@@%@ ors@rlere%l%fs@structs having
variaRY FeI ogéh &Bﬁng IGRE1ES Githlsibstithted H&Rfﬁ% oY y3fl ? sEastd ' cﬁ
one wee Exanpl e 5 CGeneration of I's sta
expr essi ngpol ypepti de variants. A vi aI of CHO- K
Extrgngf ectant pool is thawed arid the cells seeded in a
nm2 tissue flask containing 25 m of MEMa, 10%
Epr&ﬁon@ﬁpbziyﬁ@wuawﬁm{t@zm@mﬂm cdiB0 U1 penicillin,

/1l strepto g:rovvn for 24 hours. The cells

ar e roelébm@HQj lL(Aé"&lCaﬁ Gh-6bdel seeded gt 3086 ponfluence in T-25

v 4 g1 AL CHPESO b S minons

andpIe®edto growtingl ¥eHflugnie Mee tHARRNAbAS cAPRY i i8 traﬂsféu@é&/wuh 5ug
one colony are labelled. After a further two week

of thewelayarfipdasmid degeriRed phove gaingithe InlgO&ﬁta;nm%Orotrmiﬂcn@ agent
(Ln'% %ag{oﬁc%ﬁ&g &%oﬂlné 90 th?“ﬁndmgﬁvam%&g A quhé“lc[‘qctlgesd Y engl p AFhSirs post
tranEdetiSoh a Hngﬂe praeahue and)qedntified using e geiuemm &l@dgrﬁilﬁg tﬁeoEGFl

| arg al roduction of FVTl or variants.
domsiy PHHENH i R@ftlw%terﬁ%qvem sglgetionfese. émrm@&m@w be applied to

[ [
the ?&{s Wit ﬂhe$}{|.§¥pr oia%%ﬁllr: %eﬂl# a‘ﬁ@élr(?'@{aﬁl ﬁ%{éh{ eﬁ%smg CHO K1
cellh andmhs iHa_y@cnn&cnmJBefemdmc& g‘en@u éeﬁm:@lmaﬂker o ﬁﬁeqfn&snﬁm this is
b{ fi =d usi a MIliporeTFF systemw th 30 kDa
usu%i tacg'fef"e @’I‘ Vﬁ%ﬁbr anes. After concentration of the
medi um C|trate is added to 5 nMand the pHis

adjusted to 8.6. If necessary, the conductivity is
ExampleSed to bel ow 10 nS/cm Subsequently, the sanple is

y 0se FE col.um ui.l ibrated with
GerB ik G0 B G Rabh & e D tidE St
col uialbt GHOOR] tivhdedthnt pb6l iFMalvedSnB theleefis séedkd VR €75 cm?
by 150 MM NaCl, 10 nM Tris pH 8.6, FVII is eluted

tlSSl&ﬁsﬂ%@ confaimingi?3 m] oDBIEMMNALS FCS5phmiloguiins (Sie/ss 106671

penisp 2R BR RGP HR I E BN 68 pefth T ool i Bl etfed and

platéd\in 98-eld ﬁﬁﬁbﬂtea BlatdQel) cE1PA&ANRY oADL1 Yell/eell S@ﬁéﬁ@@& of growth,
FF. About 5.5 ng antibody is coupled per m resin. The

colquggs phr 01190 é'ql«lﬁ AP Preseridn @het\ﬁelb@nmosp veells cogaiminenenty one colony

w Bl 96 #5011, 188 oL HAE  N5n RO B o

subitdted With. 2000l EresiOMisdmpn A fea i Gousf a fbéiuspsimpipte istwithdrawn and

. colum
analyseduby e.g. ELISA. High producing clones are selected and used for large scale

production of FVII or variants.

Example 6
Purification of polypeptide variants and subsequent activation
FVII and FVII variants are purified as follows: The procedure is performed at 4°C.

The harvested culture media from large=scale production is ultrafiltered using a Millipore

44



10

15

20

25

30

is washed with 100 MM NaCl, 35 nM Cad 2, 10 nM Tris pH
7.5, and the FVII protein is eluted wwth 100 mM Nad ,
woeQomhhi4erate, 75 mM Tris pH 7.5. For the thi PAT/DK2004/000428

TSI OB,y R BRI Shel D63 £ g,

mtraﬂc:l;stﬁdaﬂtoti)mm End fﬁh@I—Bla mijueteﬂ $o 8 .belf napgkdredhé Ooraiuctlwty is

lowegf i hﬁr oY 1 ﬁ‘éﬁﬁﬁ%@% 58P 9155&9?81 EM ‘biwé wpbaépserﬁF

colLﬂﬁi e&lﬁih&me@' vﬁﬂ?é(ﬁ bt mtl alQ)trhNPT o '\gH 8. tAel?fer %@lluhg e Bfmn with

colum is washed w't mM Tr i
100 g0d Nassl, HbhaM Tdis pbiLg.6, fvulmnechby 1 FHmd N:aczs, 10chMifris pH 8.6, FVII is

elutedjusﬁnego éﬂﬁp@% 18&18 (fbgsA) FVI%’&@ I ; (1e|OUtm(\e/IdTri s

pH &oﬁﬂl@\&eéonﬂQ:hfdinatE%fhﬂ)hlﬁ 3dnrtifﬂl€i!1t§f écﬂﬁltnh%‘ﬁregzh@d by coupling of
pool ed. For the fina chr onat ogr aphi c st

a menoelangt Calripin-dependens patiGlaciamedin entio dsisy EMNBr-activated Sepharose FF.

ARSIl 05 BT ALl B PR AP o v i

100 ghMAYAQ]) S&mMECaﬂlzfipI@V 5alNa@al isCHddaIltol’ tﬁé Ezﬁﬁpl@fto 8cbno@Bitration of 100
[ The colunn is washed with 140

mM{aed thet ﬁ\r%vp& 4th ﬁae‘\f@HOéN@pah%ﬁﬁpmorf thessagplg; the column

1 2,
ki e e e
elut¢dwithlj1 06 tdd NaC3,-50. 1M é&iiraiz) VS/mMWeiepHBDS is added to

0. Q1%.and. t he His dj ysted .t 5.for st e

s ot it cgiasiid, i oar ity O Sersnala e Jarsshto below 10
mS/3&} 1f\ﬁeéeésa$y kﬁnﬁ(ﬂtlé P id RBut@ fod8. THefsamPR i Eﬁéﬁ%bl?&l tbQ Q-

the e endent FaCtor X Activation Assay",

Sephame @oiurrgl (p@@hblta@d\mﬂe%ml\éﬂ\hé‘& 10thbd Tlasth8s6)ble B rigns1ty around

o5 ARG 01 AL ROREN ARG Lhah Bl Ao i@l soporn i

washéad wite 50 aM YOl al’(I miRYaE bHE.6 &R aﬁ&@%s with a@1ohét\d-4 dolumn
10 P10Q+K32E (reference) 100 A3AY+PlOQ+K32E+A34L 216

volumes gey) pgp oz Bire R¥Hpraten ipelyAks R argadientof9- 1436 of 500 mM
Na@llgﬁﬁi@%ﬁﬁﬁ%%&ﬁ Eﬁ@%ﬁ%@&@%ﬁ&&éﬁf&%@% 140

t "appears from Ve Te
var Fanths fmbl ¢hirembtogeiphicaieps theweddwtivity is lowered to below 10 mS/cm.

Subsequently, the sample is applied to a Q-sepharose column (equilibrated with 140 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 CaClp, 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.

Example 7
Experimental results — FX activation activity
Subjecting the variants of the invention to the “TF-independent Factor X Activation

Assay”, the following results were obtained (the results being expressed as a percentage of the

.‘ activity of the P10Q+K32E variant as a reference):

45



10

15

20

25

30

35

substantial inprovenent in FX activation activity as
conpared to rhFVIla and al so as conpared to

WORMQQHKA2E] r hFVI | a. Exanpl e 8 Experi nmental reairma2004/000428
clotting activity in the "Whole Bl ood Assay "
Subjecting vartants of the Tnvept] pr -t o] gacti'\‘f'é i)r‘f
Bl o\ad. Atssay" reveal ed that they o]} %]
si gifft¥cant |y increased clotting a@ra atPiPQ‘PF]?)e.OO

thFYla| p1oQ+K32E] rhFVI 1a. The experimental r¥sults are

Pl%%&@?Ei 5 1 and Table 2 below. Cott time
ol e (kai oggce/&ssay) Variant tvariant/'t LWr hFVI | a

A3AY ePHIQHCEEHAMEAY+P10Q+K32E+E116D 0.4 216

+ +A34L 0. 3 P1OQ+K32E+A34E+P74S 0. 3
Plo@%@%@%ﬁ%&é 77A 0.4 Tabl e 2Exanpl e 91%(peri ment al
P1OCRKULESAGkRIPTAY activity in the "Cottiggy Assay” Wien

assayed in a TF-dependent clotting assay (the
P10QaKSREFAG4BSBAGE K& r i bed above in the Miterials and

puokfo0e SRRy || vas evident Lhat varigpts of (he

Ta rhFVI1 or to other variants of the invention. See
Tabl e 3 bel ow. Nevertheless, as illustrated in Exanple
7 above, variants having the R36E substitution have an
i ncrieat gepeladiam thé above sestlisptheaationts by therintdn€ion showed a

) TF{% ndegendent ctar X Activation Assay" Aver age

subgT{al ITRYO KR 2 { XAy AR ACVRY dssompEe R ey i anchggso as

comded ¢ [P M\Ejrﬁ?mﬁ( r) (reference) 52,1 19 (100 %
lOQ'l'K\[SZE 2,714 (101 9% A3AY+P10Q+K32E+A34L 56, 948
(107 %9 PlOQ+K32E+A34E+R36E 1,439 (2.7 9%

Exa%pq%K32E+A34D+R36E+K38E 1,232 (2.4 %N

Experimental results - clotting activity in the “Whole Blood Assay”

Subjecting variants of the invention to the “Whole Blood Assay” revealed that they
exhibited a significantly increased clotting activity (i.e. reduced clotting time) as compared to
rhFVlIla as well as [P10Q+K32E]thVIIa. The experimental results are shown in Fig. 1 and
Table 2 below.

Clotting time (Whole Blood Assay)

Variant : tvariant/ twt
thFVIIa (reference) 1
A3AY+P10Q+K32E+E116D 0.4
A3AY+P10Q+K32E—}-A34L 0.3
P10Q+K32E+A34E+P74S 0.3
A3AY+P10Q+K32E+E77A 0.4
Table 2
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Varignhr oxi mat el y 10-fol d (kRS

Tabl e 3 Exanple 10 Experinental results-thronbin
generation in the ThronbogramAssay Usi ng both
wohospha42 pi d( PL) - dependent and ti ssue PCT/DK2004/000428
Exa qégr(TF) - dependent thronbograrns (see the
scription of the Thronbogram Assay above), the

Expevénentuilvesiitse- elbttinplaomannin genteClatimpndsas’ det erm ned for

FVI vari anas at__dj ffe({?ent concentrations of varjant

pr oVERHASSaYG H}%WT‘J&@GI% Bt dletiingassay iihe ThigitingAssaxt Aeseribed
aboveih & M%f%ﬁ%ﬁ%i@?d&ﬁoﬁgeéﬁdnz M RRCRRS: 3} TaianRYr ﬁ?eqﬁgéntion

as a function of the variant concentration 1n pM the
having ¢hd R 3 Esubsiitution Bagur sgdifi¢antlyireduoed ickstirg activity when compared to

fact or - dependent .t hr.onbi.n n [ r at and. Fi gur. .
HE G B B RS s BT Bt el § RGN R sBRlens i Biystrated in
Examﬁke» abbeE SvaRiah@ haeEe 1 RIBE SBSEuli6s UhteSan ihcreSse® Halle Pk

that the FVIla variant Pl OQ K32E A34E R36E has a

activtipp @ty inthe Thindapsinden FactonXiAntivaliin Assagy’Hependi ng
on the whether the reaction is PLdependent or

TFdependent—Themaxinum-Tgepengent —thronbtn
eneration rate of thi V\?’ﬁ‘lg?gﬁq:?%{&g%%?yeased by
Y RE n Fi gure 2)
when conpared to the FVIla vd®i=#ds Pl OQ K32E or A3AY
PlOQ K32E A34] Also lag tinme tinme to peak, peak
NovhBegh® @efdrefit®) a | esser exfzht9 (1M0Copr e reduced for
I 32E A34E R36E conparedio the other variants
Ploéf s@ifts not shown). In co%’%b‘k_t(l(?]o‘y he TF- dependent
A3RED ke Edependent sebigidoy @) the P OQ K32E
A34E

6E variant is equival'ent 'to that of the other
P10QaKB2RtA34EBERIE i n thi s exahf3® @se®)Figure 3), i.e.

hj ' PL- de ent tivity even
Plo{)ﬁggaﬁé‘%%@%’%ggéﬂé%m actﬁzﬁjy&r%@"gubst antially
. reduced. In the sane experinent, the variant Pl OQ K32E
4E R36E was conpared directly to the varirant PIroqQ
TablesrE A34E P74S, which has a hi gh TF-dependent thronbin
generation rate as shown in Figure 2. The differences
Exahg)ée-rfﬂ bi ndi ng between these two variants (i.e. the
reéduced TF-binding of the variant Pl OQ K32E A34E R36E)
Expériméyabliremdts -t thrdebidigemattion mtthe Throndogen dsddpe

R

throf'&ls%§ Sk (S¥lthAdReAgh Ao fitBe Thidaibe kAR QEsa'?"&bB%@, fak ﬁ?a%{xﬁlgx; rate of

say Subjecting variants of the invenfion to assay
thrombirf generatipn sras detensiond fuord i wrBntsab diffesgns cementatings af variant

TF chi s. descri.bed i,n the Mter.ial nd Met ho
protg e HooFREES B b B G0 St mbtied Ry 4fporescence
unit$)§RPaRYsWiuh&ion of the variant concentration in pM, the results shown in Figure 2

(maximum tissue factor-dependent thrombin generation rate) and Figure 3 (maximum
phospholipid-dependent thrombin generation rate) were obtained.

From these results it is evident that the FVIla variant P10Q K32E A34E R36E has a
differentiated thrombin generation ability depending on the whether the reaction is PL-
dependent or TF-dependent. The maximum TF-dependent thrombin generation rate of this
variant is decreased by approximately 10-fold (punctuated line in Figure 2) when compared
to the FVIIa variants P10Q K32E or A3AY P10Q K32E A34L. Also, lag time, time to peak,
peak height and (to a lesser extent) AUC are reduced for P10Q K32E A34E R36E compared
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Variant (n =5) WIld-type FVIla 888 Pl OQ K32E 714
A3AY; Pl OQ K32E; A34L 967* P10Q K32E; A34E, R36E 414
woabl4a41242n = 2 I n consistency with the TF-depead@mx2004/000428

to thOURBN BN Rl DRk M R ARy, the pr-

depbideht 401&itRI6 Elesuko)sz K82 AQAE ROBES/ asiahtas SquiilAlétit Ag tHaPof the other
tissue factor. | n t he _sane Biacore Assay, FVlila

varignisitestRdsin iRiG ergIRIA £ses el A1 st ep AR h@@ falhRL-dgpendpmtapctivity
L I ti onal
everm @%ﬂ%ﬂg&%ﬁé}to %@H}g S‘tlwtin%faﬁ%gsy?a ‘ion sites
(T1 (Iﬁ Kheasath esdxipbyem e 2hs Maxiant P2 OQ'[BB 2EAB4RRS6E vess cesipired directly

themrianee ) KRR/ R pishdes &enc drmeatent (Howbiy generation
rate-[a!i QBRdNn H2RX Oe721 Thd 838MNncbLoTR gﬁl%u@ BdvediIndse ’gﬂ;%%nts (i.e. the

| 205T 502 P1 K32E; T106N; V253N 498 A3AY;
redy@gd FF-yigding Ofﬂ%mmﬁgﬂ I832E RBERR 3EB2 {5; beligvkid; to FEBGE;:cﬂy

M T RN TR TR N N

sub§RG®orvari ants (or the wild-type) in Table 4 w thout

the additional glycosylation sites, the presence of

two new gl ycosylation sites in the variants of Table 5

provides a (further) reduction in tissue factor
Examplgildg. As was the case for the variants of Table 4,
ExplehifeRiot 5RNRE- PVl endfdble silsSukiontih 92 Bz&bd’i‘e Assay

gl ycosyl ation variant also results in a |evel of

tissue factor binding that is substantially | ower than

t he Subgasting t’mofbhmhbiVﬁgiomfto tabsay dwtserfa@l plasosopl ragdnance on a

Bl R ol R s St Bl W mdind s sepiepabe

follwmlgaegultbaoc&@@taﬁe@m no acid sequence corrprl sing 1-15
amno acid nodifications relative to human Factor VI
5 (hEMIL) or human Factor Vila (hEVIla) with the am no

aci d sequence shown in SEQ ID

Average response units
Variant , (n=5)
Wild-type FVIIa 888
P10Q; K32E 714
A3AY; P10Q; K32E; A34L - 967*
P10Q; K32E; A34E; R36E 414
Table 4 *n=2

In consistency with the TF-dependent thrombin generation rate data from the
Thrombogram Assay (Example 10), the results in Table 4 indicate that the R36E substitution
confers less binding to tissue factor.

In the same Biacore Assay, FVIIa variants having the same modifications as the
variants listed in Table 4 together with two additional modifications introducing two
glycosylation' sites (T106N and either V253N or 1205T) were also tested for binding to tissue

factor. The results are shown in Table 5 below.

48



10

15

20

NO 1, the variant conprising at | east one nodification
selected from (a) introduction of a hydrophobic am no

weaci@/mesedue by substitution in position 34, aad/Di2Po4/000428
an am no aci d substituti on in positi on 36. 10 2. The

vdl | Ollll UI L,I ai LI J. VVIICI Ci T a II)IUI U[JllUUi C alli "o abi d

resi due has been |ntroduced by su@sérhgwegmsdgﬁmts
ar}aﬁg;ltl on 34. 3. The variant of claim 2, (n\Ahgrel n said

substitution is selected fromthe group consisting of

A3AT, A34L, A3AM A34V, A34F, A34Y and A34W 15 4. The
T106N Vah3Nof claim 3, wherein said subst iilﬂti on is

| d fromthe group consisting of A34L and
Tloigﬂf@%%g The variant of claim4, wherei sal d

PIOQIU@QEVDIOGNI I265TA34L. 20 6. The variantsepf any of
ains 2-5, further conprising an am no acid

P109yBS2F: T106 V2493Posi tion 36. 7. The var49%8nt of claim
ed am no d resi due ha
A3 GY %%%ﬁAgggggi%@ ﬁ%ﬁi{f?utl on in S%m ti O?II Sg 8. >

P10QI;1K3QErAa4nE RIF6E; ITADEN7I208er ei n said suhistitution is
R36E. 9. The variant of claim8, conprising the

Tablk 5 Wherein said am no aci d séquehce conprises an amino
acid substitution i-n position 36.11. The variant .of
cl ai m 10, wherein a negatively charged am no acid
resi.due has, been introd d Stit in
positFTespts aiezcow@nwﬁﬁgms ebf Telrla Efﬂow epmpasd tp the
sam® YRSdrt$ 'tlﬁﬁvil&-t}%%ﬁﬁ Tabld$ w1t-ﬁt3§t tH@ 'édlcfrﬁ6na‘l7 tgl})%@lﬁlo]i]sutes the
wherei n said substitution is .. Thé vari ant
presgpse afftwe ingivrglycoeylation fites ithie vananjs oﬁTd@e apravidasa (auth@r)

O AT S M R
the R86E cluRtittdion REL Blycodyl Aib GAH Al 4BsIts in!h 1698] bMtissue factor binding

position 34. 16. The variant of claim 15, wherein said
that gsngtia{lmllydﬁwpgthmgﬂg tissue factor binding of the other glycosylation variants

that do not have this substitution.
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15 17. The variant of claim 16 conprising the
substitutions A34E+R36E. 18. The variant of any of the
wonrewadizag cl ai ms, further conprising an am noPatTink2004/000428
titution in position 10 and/or 32, 20 19. The
variant of claim 18, conprising the substitution K32E
20. The vari ant of cI aim 18, conprising the
substitution 21. The variant of claim 18,

- conpt FagtergVH KEVEQ: eéFathrtYIé% ¢ \Big @ekpeptideysariantaving an amino

a°1d¥>8%8%€ﬂ%%5@:&%&%‘%@%@%@%@%&2&% AL i Pacor v
(hF ¥trpr nshargF dcter \éﬁ[do@f\/ﬂlab wathsthédBigokidiEsedetice skdwi2h SEQ ID
Th var| nt of, cl ai co i sing.the substijtutions
NOgy pﬂgl@g@ﬂg@ép # onemrg)np 121 elgqteda%9mdf1 ) ipfrgduction of a
hydwpﬁeﬁglaﬁﬁn&m FRidud/Be %@Bﬂuﬁfoﬂﬁ% ?éém&m A4 ) ACdnfino acid

résidue conprising an attachnent group for d
subsihwtigroinyposipipn 6. nmoi ety has been introduced in a
position | ocated outside the Ga domain. 5 26. The
variant of claim25, wherein said attachnment group is
2. an iTheWaMnt@F A6 Y| *héreih ShjdRephdbic abifo Y&t irédiduetas been
claim 26, wherein said chosyl ation site an in vivo
mtrwgp%bgb}hsatqtlenusmseﬂqrxﬂg”r oduced by substitution. 10
28. The variant of claim27, wherein said in vivo
N-gl ycosyl ation site is introduced by a substitution
3. sel dtieadrifnit@ficlaiie 2gwhetpinchaibiubbtitafonfs séfedtdl fGhBile group
T106N,  K109N, G124N.  KI143N+N145T, A175T, |1205S, I205T
conyBnggt AT AP 45 2SN S0 ASdE1 ARAK 328 834881 AN+K3 16T,
R315N+V317S, R315N+V317T, K316N+C318S K316N\+G318T,
G318N, 15 D334N and conbi nations thereof. 29. The
4. var iThetvanéntolf alaim 28whereinpaidssubgtitatiod Baslkected érom the group

bst i e fromthe group consisting of
COHSF%BwfIﬁ%s&@n . 20 30. The variant of claim
conprising the substitutions
PlO K32E+A34E+R36E+T106N+] 205T. 31. The vari ant of
5. cl ailleeriang ofplaims Angherkin withsbstitutiomisA34L.
P10Q+K32E+A34E+R36E+T106N+V253N. 25

6. The variant of any of claims 2-5, further comprising an amino acid substitution in
position 36.
7. The variant of claim 6, wherein a negatively charged amino acid residue has been

introduced by substitution in position 36.

8. The variant of claim 7, wherein said substitution is R36E.
9. The variant of claim 8, comprising the substitutions A34L+R36E.
10. The variant of claim 1, wherein said amino acid sequence comprises an amino acid

substitution in position 36.
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32. The variant of claim?29, conprising the
substitutions P10Q+K32E+A34E+R36E+l 205T+V253N. 33. The

woanidani24of cl aim 29, conprising the substitut POIDK2004/000428

11.
intr

12.

13.

14.

pos

15.

P10 =t T T. .Jhe vard ant of..cl aim
29, Qggﬁ%ﬁ@%ﬁ glaﬁg&sl\%}geé&?ltaul}egg%\é&y ghargaed a?mﬁo a¢id $efddl has been
deho €3 AbsAaibrt Tl fsNiod2I63N. 35. The variant. of claim

29, conprising the substitutions ‘

P10Q+K32E+A34L+I 205T+V253N. 36. The variant of claim
29, THERRE A oPGlain) 1 SiRGLin bl ABSitution i
P10Q+K32E+A§4L3R36E+T106‘hﬂ§?{§105§?§“%“79n $R3Dariant of

claim 29, conprising the substitutions

P10QtK32E+A34L+R36E+T106N+V253N. . 38. T ari ant of
cl ai ef@?mgaﬁéﬂ%ﬁﬁgwlm@néaﬁﬁyﬁtmm Rk
P10Q+K32E+A34L+R36E+| 205T+V253N. 39. The vari ant of
any of the preceding clains, further conprising an
i nsde vanansof any ofedlaims dfel 3amirthsr aehprisies adasinbeicidesshstitution in
i88§§£i°n 3 and 4. 40. The variant of claim 39,

conprising an insertion of one am no acid residue

.between position 3 and 4. 4 1. The variant of claim 39

or 40, wherein a hydrophobic amno acid residue is

i nsdibe ¥ariyd ohelaim &%ﬂhqr@ﬁ aqiegpfively, chepgedpming agifl sepidusthas been

inﬁd‘duééd%r??s%]?ﬁegﬁglﬁrﬁnjébﬁﬁﬁjncginserti on i s A3AY. 43. The

16.
17.

18.

sub
19.
ZQ.
21.

22.

23.

24,

vari a conprising the nodifications
A3AY+P10Q+K32E+A34E+R36E. 44. ' The variant of claim

42, . conpr.i si f he_nodi f.i cat.i ons., ABAY+P10Q+K32E+A34L.
45, ThRBaR phFatm {5 o arrinsad sphsHsibas ing3the

nodi fi cati ons A3AY+P10Q+K32E+A34L+R36E. 46. The
variant of claim42, conprising the nodifications
A3ATRPYaduiaP elainB A¢ emBpitisilg (@NebRDations A34EHR3GE! | ant
of claim42, conprising the nodifications
A3AY+P10Q+K32E+A34E+R36E+T106N+V253N. 48. The vari ant

of chavari#R of Wthé%é@ed’ claRsl, firgRt b@Bfrising an amino acid
A3AY+P10Q+K32E+A34E+R36E+i 205T+V253N. 49. The vari ant
sgtutiongn ppsfon Edapst'ersiZag t he nodificati ons

The variant of claim 18, comprising the substitution K32E.

The variant of claim 18, comprising the substitution P10Q.

The variant of claim 18, comprising the substitutions P10Q+K32E.

The variant of claim 21, comprising the substitutions P10Q+K32E+A34E+R36E.
The variant of claim 21, comprising the substitutions P10Q-+K32E+A34L.

The variant of claim 21, comprising the substitutions P10Q+K32E+A34L+R36E.
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A3AY+P 10Q+K32E+A34L+T106N+I 205T. i o 50. The vari ant
of claim42, conprising the nodifications A3AY+P
wWaQKIPEFA34L+T106N+V253N. 51. The vari ant of PCT@KI004/000428

42, -€ONpLL Si t he.nodi ficatjons . . : .
25 a3 avIBTOeR S Ak s slaiy. vhereln at e opg prmif aci residue
confpiridIng) s 2ittactiignt fupdot HBo¥P6lypéptidt nWidy has been introduced in a
A3AI+P10Q+K32E+A34L+R36.E+T106N+I 205T. 53. The vari ant
rondpcefed oysideihaSila domgint he nodifi cations 20
A3AY+P10Q+K32E+A34L+R36E+T106N+V253N. 54. The vari ant
of claim42, conprising the nodifications
26. A3AYHHe M R? EleiB 215+ B 6k safibaftabAb &N, grdlip iSan idhigo glycosylation
., variant of any of the preceding clains, wherein no
Sithpdi fications are made in positions 6, 7, 14, 16, 19,

20, 25, 26, 29 and 35 relative to SEQID NGO 1. 56. The

vari ant of any of the preceding clains, wherein said
27. var i Bhstvafiantjof clairg 24c wherginesdidf glyensyldorn ite ahiz wihar N-aghycosylation
.. Of f the.preceding clainms, wherein the ratio
Slte%é?%é%&%sél%ﬂggg?i vation activity of said variant, in

its activated form and the FX activation activity of

rhFVTla is at |east about 5 when assayed in the
28. » Tr-Theyapew ¢ slaim 2dt wherkingeid iy aiiodirghisesylatian stslipiwgduced by a

. ot i de . . a

sl T AU LR ASHEDGPASTN IS8 AU KB Broa,

K1432&N14 5TOADPTIE12Q5 S, ME0ITYM268N| TE6 7 qR6MNeS2E9 T IS31 M58 3168,
host cel i ng the nucl eoti de sequ

3 14N RBAB Tl D S B AT ST Ty ot B8 145, G5 O CHR AT, G318,
D33E|3ﬁaﬂm§nb%gtﬂ0P9ﬁlepgoﬁi m 60, wherein said host cell is a
a

gamma- car boxylating cell io capable of in vivo
gl ycosyl ation. 62. A conposition conprising a variant

as fined,i ny.of clainms 1-57 and at | east . one
29. phaﬁﬁﬁﬁaéﬂﬂtegﬁﬁaﬁégp?%@%.l?aéfrm@rSUQ%mwe.cteﬂﬁ%@ the group
con$#SthgQif T 06RT 129BY 288 V@8B\ned in any of claims 1-57, or
a conposition as defined in claim®62, as a nedi canent.

pos

30. The variant of claim 29, comprising the substitutions
P10Q+K32E+A34E+R36E+T106N+I205T.

31. The variant of claim 29, comprising the substitutions
P10Q+K32E+A34E+R36E+T106N+V253N. )

32. The variant of claim 29, comprising the substitutions
P10Q+K32E+A34E+R36E+1205T+V253N. '

33. The variant of claim 29, comprising the substitutions
P10Q+K32E+A34L+T106N+1205T.

34. The variant of claim 29, comprising the substitutions
P10Q+K32E+A34L+T106N+V253N.
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64. Use of a variant as defined in any of clainms 1-57
for the manufacture of a nedi canent for the treatnent
woho@/idizease or a di sorder wherein clot fornmaPCOMK2804/000428
desi i l ai m 64, wherein
35 sal wgggnsé&o%‘&zsggr& eﬁﬁs sgdselglétt’:sg ¥Fom t he group
P10€pES28HABG LoT205@noRsdges, i ncluding brain
henorr hages, severe uncontroll ed bl eedi ngs, such as
traune, bleedings in patients undergoing
36. tr angpl &ﬁﬁﬁ& | bl eeding, and
hemphlxﬁﬁgﬁtdﬁ%gg Ee accﬁ Frﬁgﬁstrtlo C a| m 65, wherein
P10EHIKB2H 4345 eRI6EHT 602055 trauma. 67. Use according
to claim65, wherein said disease or disorder is
henmophilia. 30 68. A nethod for treating a manmal

37. haVl'FlﬁVﬁanht&ﬁ‘%IiﬁnQO Sorfhrid| (giﬂésﬂﬁkﬁﬁﬁio‘ﬂsc' ot formation
desirab r|S|n nlsterlng to a mmal in

AIﬂoﬁE@§2ﬁﬁéﬁébeéﬁE BFF0SRHM283Mount  of the variant as

defined in any of clainms 1-57 or the conposition of
cl aim62.69. The nmethod of claim68, wherein said

38. di s@aseafiantdif shiireeo, d:cﬁnlﬁfsﬁﬁgothedu‘tfsﬁﬁ{ﬁohble group
&g_gﬁs}i ]siti ng of _henor r hage | ncl udi ng brain

P10REK P PHAGAL TR3QEHPAS TGN ol | ed bl eedi ngs, such as
trauma, bl eedings in patients undergoi ng
transpl antati ons or resection, variceal bleeding, and

39. herrdfhkiviariant dcﬂ'@ny dhihe pedchdidg ofaim, éhm@%om‘pﬁﬁﬁgigﬂ 1r]§salitﬁm of at
sease or. di s is trauma. 7 1. The nethod o
leasg?%ﬁ 4Pige acigifes ‘f‘icwjbeé‘é{?@ ngsdiondnd di sorder i s
henmophi | i a. SEQUENCE LI STI NG <110> Maxygen ApS Maxygen
Hol di ngs Ltd. Haarn ng, Jesper Mrtensen Andersen ,
40. Ki mTHevaoant oolaima 88, conGirsing anlid@rtié\of oreranfivd heid Gsidue between
os@%{{?'aﬂ ariants <130> 0274wo310 <150> US 60/479, 780
posig 9803- 06- 19 <150> DK PA 2004 00930 <151>
2004- 06-15 <160> 1 <170> Patentln version 3.2

41. The variant of claim 39 or 40, wherein a hydrophobic amino acid residue is inserted

between position 3 and 4.
42. The variant of claim 41, wherein said insertion is A3AY.

43. The variant of claim 42, comprising the modifications
A3AY+P10Q+K32E+A34E+R36E.

44, The variant of claim 42, comprisihg the modifications A3AY+P10Q+K32E+A34L.

45. The variant of claim 42, comprising the modifications
A3AY+P10Q+K32E+A34L+R36E. - |

46. The variant of claim 42, comprising the modifications <.
A3AY+P10Q+K32E+A34E+R36E+T106N+I1205T.
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.48, 75 %e%a@df Ci%h 4'2|I C(ﬁn}g%ﬁlgﬁie

<210> 1 <211> 406 <212> PRT <213> Honp sapi ens <400> 2
Ala Asn Ala Phe Leu d u @ u Leu Arg Pro d y Ser Leu
waizou/Aig2d u 1 5 10 15 Cys Lys G u G u G RCOPK2881000428

Phe s 20 25 30 Asp
4700 e ‘%Rr%t#ﬁﬁ ‘?%’e Shriind F qrhe%"%SP Tyr ser Asp
A31®[yPD@(p+E52EI=BA344EE—RG6E+WG6W‘a2% Ser Pro Cys G n Asn

Ay Ay Ser Cys Lys Asp G n 50 55 60 Leu G n Ser Tyr

lie Cys Phe cys Leu Pro Ala Phe du Gly Arg Asn 65 70

%é_eu lie cys Val
cys n Tyr Cys Ser
A3A\¥[JJPl-!i)QerEﬁ%AETFﬂRr%EyIQOATFgVSé}NQ/s 100 105 110 Arg

Cys Hs Au Ay Tyr Ser Leu Leu Ala Asp .4y Val ser

Cys Thr 115 120 125 Pro Thr Val Qu Tyr Pro cys Gy
49. Lys Theazaﬁm@t dflcﬁmhelg E3nkpris¥iss A6 Sholffkatiods3® 140 Asn Al a

Ser _Lys Pro Arglie Val Gy @y Lys Val Cys
A3 ¥ Pl m@ﬁﬂ% BOONSI265Ty G lu Cys Pro Trp G n Val
Leu Leu Leu Val Asn Ay Ala Gn 165 170 -175 Leu cys
Ay Ay Thr Leu lie Asn Thr lie Trp Vfal Val ser Ala
al_Leu 195 200 205 dy Glu His
A3&%PL%+I§QE@34@+M|IQ6%¥2@W Asp Glu Gn Ser Arg Arg

51. The variant of claim 42, comprising the modifications
A3AY+P10Q+K32E+A34L+1205T+V253N.

- 52, The variant of claim 42, comprising the modiﬁqations

A3AY+P10Q+K32E+A34L+R36E+T106N+I205T.

53. The variant of claim 42, comprising the modifications
A3AY+P10Q+K32E+A34L+R36E+T106N+V253N.

54, The variant of claim 42, comprising the modifications
A3AY+P10Q+K32E+A34L+R36E+H205T+V253N.

55. . The variant of any of the preceding claims, wherein-no modifications are made in
posmons 6,7, 14, 16, 19, 20, 25, 26, 29 and 35 relative to SEQ ID NO:1.

56. The variant of any of the preceding claims, wherein said variant is in its activated
form.
57. The variant of any of the preceding claims, wherein the ratio between the FX

activation activity of said variant, in its activated form, and the FX activation activity of
thFVIla is at least about 5 when assayed in the “TF-independent Factor X Activation Assay”

disclosed herefn
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210 215 220 Val Ala Gn Val lie lie Pro Ser Thr Tyr

Val Pro Gy Thr Thr Asn 225 230 235 240 His Asp lie
wéleodieesbeu Arg Leu Hs G n Pro Val Val Leu TRCTAE{2004/000428

245 250 255 His Val Val Pro Leu Cys Leu Pro Glu Arg

Thr Phe Ser Qu Arg Thr 260 265 270 Leu Al a Phe Val
58. Ar g APherltide kenehed enSedinGaywariim aSdyfiddin a8y of Blin&/B57.

280 285 Asp Arg Gy Ala Thr Ala Leu Glu Leu Met Val

Leu Asn Val Pro Arg 290 295 300 Leu Met Thr G n Asp

59. CY'S ArfdkpRsBofBet kideYfe Yalieddds bt 30 5510
315 320pPrSoQ£AasVn féie%on%%% ue}(yre@et Séi%né%s %%a gy
Tyr Ser Asp Ay Ser 325 330 .335 Lys Asp Ser Cys Lys

€] Ser Ay.dy Pro Hs Ala Thr H.s Tyr 340 345
60. 35 A8 B coprispie e phcipaufie prfuears of ogim/AY oxibe exprgssion vactor
ofclaly 58 n Gy Cys 355 360 ' 365 Ala Thr Val Gy H's Phe
Gy val Tyr Thr Arg Val Ser Gn Tyr lie 370 375 380
GQu Trp Leu Gn Lys Leu Met Arg Ser Au Pro Arg Pro
61. ACEO% THE hodt Gl g?éa]%‘? 80,%%&&119 cs)aih%%stpc‘:reﬁ iéb‘l a gaumr %—cgr%%ngagng cell
capable of in vivo glycosylation.

62. A composition compﬁsing a variant as defined in any of claims 1-57 and at least one

pharmaceutical acceptable carrier or excipient.

63. Use of a variant as defined in any of claims 1-57, or a composition as defined in

claim 62, as a medicament.

64. Use of a variant as defined in any of claims 1-57 for the manufacture of a

medicament for the treatment of a disease or a disorder wherein-clot formation is desirable.

65. Use according to claim 64, 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 bleeding, and hemophilia.

66. Use according to claim 65, wherein said disease or disorder is trauma.
67. . Useaccording to claim 65, wherein said disease or disorder is hemophilia.
68. 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 1-57 or the composition of claim 62.
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69. The method of claim 68, 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 bleeding,

and hemophilia.
70. The method of claim 69, wherein said disease or disorder is trauma.
71. The method of claim 69, wherein said disease or disorder is hemophilia.
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