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WO 2004/ 083361 PCTI DK2004/ 000193 1 FVII OR FVila
VARI ANTS FIELD OF THE | NVENTI ON The present invention
WO H(08F6l o novel FVII or FVIla variants conpr PETRE26(4/000193

| east one s amino acid nodiffication in a position

selected fromthe group consisting of 196, 237 and

341. The present invention also relates to use of
FVIIQBFFWP)Y €Svariants in therapy, in particular

for the treatnent of a variety of coagul ation-rel ated

di sorders. BACKGROUND OF TEE | NVENTI ON 10 Bl ood
FIEEdb@FUTBIEE BMVESTAOP ocess consisting of a conpl ex

|n raction of vari,ous blo rs
<LV YR UGS L DAY ALV EGAY Bf oo afif s toast ome
ammé E&d%&ﬁﬁcaﬁ%ﬁwegsﬁﬁén PRGBS Gro cbatinpof 196, 237 and 341.
referred to as t coagul ati on cascade" are

The ppessetinyemsion abo relates de s ofi sueh pelypgpiideivesipnty in tharpy, i particular

r ot hat Qny. tive form by
forth? %%&fq% ag?n‘%ﬁo% I%Péggel é sﬁrqeﬁéése coagul ati on
. factors is factor VI (FV11). 15 FVII is avitann

K- dependent I as r ot e| n synthesized in the liver
BACW&QNB W’E Nod as a single-chain

3 %ﬁ%ﬁéiﬁ“ﬂﬁﬁ%g‘%ﬁf’%%ﬂé‘w SRl B4y FyRESus blood

cornp (Eis(éﬂts &;ﬁﬂg@&@) et eentally eTtultm froa fibrin alot. |®atemlﬁyf therplood
FVI I a y proteolytic._c a e site
compRIGHS PATGIPIHRE A V. %S#eﬁﬁ?ﬁ%& Whhe foo l@gloCaB%?d Ue pEy@zymes

—

or zyfg;?%ﬂsf geeng%rh e ugﬁl\é'ch@? %ﬁté;?g;mgg e Whitarliel B8t %nfaaﬁs&eoform by
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conp e to convert both

" the adfloX cfiad aEtivatort Ont béthesaatagulation fdoborats fattor N&/@dffby

IO St eesRob Hteta g AR i AR 1Sk secreted
into tRE blod@Qs %%ﬁl le-chzclfn é? rét%ﬁf'\)mh %ﬂdle&ﬂﬁ‘%ﬁgﬁﬁbf 53 kDa (Broze &

post-translati onal i fications, including vitamn
Majetﬁsdé;ﬁaﬂ Ethem. &&%a&mm -84 Bl FVHgymogee s converted into an

ot PR LS T oA B tR sl AL Shetgoein bwo
| chamz 1m1’kéd by 8 singfe dﬁ@ﬁde%dg%}?vﬁa iR BEmplex St ssie fa3R(TH), the

NO 2 are y-cCarboxyglutam c acids residues in the da
FVIIEdMP]ﬁXJ lmabhetta eonverbofh FIX ard Fifiintp theippotisiated forms, followed by

BB RT5 54 BB 0 LBE AR R R

Proc?Jaftﬁzﬁca@tScp%'MtlDQ'FWﬂ%OaS%4¥22 respectively, and at
two naturally occurring cosyl at.ion, sites  at

poﬁﬂlmdagwsm-fs@slaﬁeﬁﬁémqh %@OHS@@CWﬁ@ggfé‘ﬁ@J% Eaispgndent

carbogf human FVII hEY) igf} @cﬁd e&gd‘%%ﬁgﬂmh n@%ﬂ’“ ofthe

mole&ifle Zﬁﬁrs,Zr”e%)dueé ﬁmwtsav NSt 16,769, 2002 282D a3 shobid il SRQ ID
(O'Hara et al., Proc Natl Acad Sci USA 1987

NO:28#e $myﬁnjannd'h@dgmdues)n1qhﬁ Gladewaindmpopaeies RV activity.
f_ FVL) Lar to t
Otherposiii RS eSS 50T s Bl e BT g fgally

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

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

 The gene coding for human FVII (hFVII) has been mapped to chromosome 13 at
q34-qter 9 (de Grouchy et al., Hum Genet 1984; 66:230-233). It contains nine exons and
spans 12.8 Kb (O’Hara et al., Proc Nat! Acad Sci USA 1987; 84:5158-5162). The gene

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

for signal sequence; exon 2 the propeptide and da
WQ3MR4i08336bxon 3 a short hydrophobic region; exBEEDK2HD0193

5 the epidermal growh factar-Iike donmains; and exon

6 through 8 the serine protease catalytic domain

Yoshitake et al., Biochem stry.1985; 24: 3736-3750).
ProchasRIA P W BPEA DA o FRC TR S e o 2 the
propehideCAnd SR dofnabif ¥kdi3 & aldf&h?dro?ﬁobic reE,-;E&@ eig!fdslzt a\?ﬁ@th@%bidermal

A 1999; 96: 8925-30 and Kembal | - Cook et _ _
grovgh fagtor-likg; dsimaing god exonrtheagh by scrivfe prpighscecatalytic domain

I it N, s0l ub oy ' X-
roffis G oA oA BERR o "al” et
199Repettixdst o REpsriifdigal ShredldimenkiondPhtrudiigs of WP (Pike et al.,
285. 2089), and of smmller fragments of hFVII )
ProqNpthdapdpcidiShl99%; Bo:88heaY aud Kembolig:ook et alosh StruefuBiol ol 999;
127; ?ﬁz%)bgirwvﬁh ﬁf&%g}léé Yoih sORBR ﬁséﬁé é@ﬁ Lﬁhalggi-@ag'ec\gﬁté’nogmphic

ew protel n-engl neered variants 0
methodp @dmdr (ailcMangan 986; FROE41 akd Dhangleeal., JLIDL; Biol., 1999; 285:

2085} . of sppdeegh e b o 1o PIochoio6e: G 7:10605 and

Kao 108 B A0 RARSRIOfRUT et al .,  Bi ocheristry
1999; 38:195721966). 15 ‘Reports exi st on expression of

FVI Relativ@irfew pras¢ihengimeerad vagants ef €11 (Hd@e b&2yrépatd, (Dikinson &

Raf, TG g a PR oy, Bbrsiaek <L ah-Loiplghent, 1oos;
273: 9062850 5 Bhale@WHES G1. &) B EReH21 999727 PROSSLO08Y1 NREE et al.,
human FVila (rhFVIla) are sold under the tradenane

Biochemis@p o390y 38: 19k en(r) is indicated for the
tregtnent of Dbl eedin Sedes 4 henophi.l i a
5 pRoE Rt o RS VI ST L oy o R ALt Setfs (Wo
92/1 8086c W ve/13504 hed WRPRY'102EH AR Rb-eRbrebliGE6f FUIIQRH kegeS
avai | abl e on the market. An inactive formof FVII in

endopyotease i gikaryodic pslls (HQ/09/28066)-euci ne 153 are nodi fi ed

has, A | ] T I '
ar Ptk FicR ot foibbit foud (e B 313t 816 under the
tradefl@ne NdveSeven®C NovaSéven®dk ifditated foy tie: t8@khee of blve@ing@pBRodes in
i bitor; ipactivation by 25 carbanylation of FVIIa

hemagiili of FopAtisaisatip o SVouh L e i bHlarioredesiivoand pgable
treauﬁa{ﬁ{fﬁ,mdﬁ%%sroﬁneﬁa?ﬁé%béggﬁe ; 1 1999; 261: 124-129. The

I nactivate conpeting with hFVH or
hF\A4 éndctive formdb iRVIL in whichaegininbil52 thdYgr sbletitine ¢53 are modified

- activity,. T ' ivated farmaof FVLla i suggest ed .
has beg psgotiédin % bﬂ?ﬁi@n@ﬁ@%@m&@?@m@ logptedat ithradtvation site. WO

25

30

S e R L e e S

" carbestylatkon ofFVINDIARE 324660 acidgesiuys 5 dias badnl desaibed Gy Rmtsen et al.,

el proteins be PEGy| ated. (i,.e. attached to

Bur B PS8 L 17400  Errdngetretd oo i pealp of Gompipig with BEVIT

or h%aZ%gE%@?FP%ﬁ%j%ﬁ dg%tg%gg{:ﬁ\ﬁﬂr e icAvdt &P REfRlof FVIIa is

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

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

information in this respect.
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D, K5pigin Gafped

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

WORMASE3SY hal f-1ife by nmeans of directed gl ycBEVDA2PGN00193
or PEGyl ation. WO 03/0934653discloses FVII or FVila
variants having certai n nodifications in the da
dommj n _and having one or nore N-glycosylation sites

| nt P6A0EE0 disslehes iewatratet for developina BV euF ¥ilameplecules
havitt l'r:z)gﬂa?zar%%llﬁcrla %@hﬂ% ﬁyﬁ% f’@%o{/eg%&c%gﬁ tl)lcﬂ:l orr_PEl;pg}ylatlon

ummary Basl s rova
r ef B0 TS Cl@Gs EB'WOI mmaﬂ@ts}hahh@fbeﬁ@ﬁl&ﬁocﬁﬁdahons in the

Gl deh i Sl B s draore R sé‘{ SHonGAES HHogHUTADESigE the Gla domain,
ef f £ Ghrouldn SN EAMIERE S F %&g fte& ﬁﬁ“éxﬁhh&gl Halis for

difficult t0 obtain andthe requent
Approyal fan e vfsver®, A4 r@fﬁlreocﬁsuumlpm%sﬂﬁé)é sRelativélp highalvses and

of 1 In epost asi s,
freqdeEec sk dbeert iy el A G fRhred Frio il
proplaiidticefed. ARt cofyeredte, ddeyitY 8dsd z%gﬁlﬁﬁoﬂ RIAHTRAtHOBbi@fn and the
the henostatic reaction and the fibrinolytic system

need fon fraquantdabrvragueIdsIigisERdasimppserestigions on tinpationt’s way of
?}ntl coagul ant systens contain several protease
nhi bitors, e.g., the Tissue Factor Pathway | nhibitor

( TRRIprmalrticiiostasisj te probbdghlard systbnh is HERRricd with antlcoagulant
cofactor-11 (HC-11), and the protein C pathwa
systefns inyolveddp &%eenma o Qlethe h@@ow@@a@m 74 the Bhinalytic system,

WhlGl’F&SOal%ré;:&?ﬁ Bg%g% g‘% enae nt I'TH n ner E—%{@ P C&%ﬁlﬂ several

protemlirmi::lbbtorsm gldﬂlet'hssm_hi_ E‘ aﬁﬁ ll’ahi_l*zgjé iﬁﬂigl)i(xlt(ﬁKTFPP%ﬂtiﬂ_}(lidiﬁmeIII (AT-
t he o a - FXa conpl ex e in
ﬁ@%p?ﬁpéth@"?ﬁ’p Fateerypy exper i ment s

shqwippgs @r&&%ﬂﬁé akiide sxt%%%feﬁ%ﬁft%ﬁaof;% Jhid @glates

anti-TFPl antibody in a
gyl gtiancydinkibiting Félla-TFEh ad'ﬂ(zﬁh@@nﬂﬁlt lnanned. The IF PB-&FEXa complex

i RSB ARG S P PSSR A i

Phase iniio raE¥ES
dur tng. the p?“é%?%‘éfﬁﬂm“ o R R B g bepostatic

effectmyf @|neuigimg argo Pbmbodﬁﬁﬁﬂhetﬁdﬁhﬂa Héeding mbiel (Ertmfdtsen et al.

Blood 5B e ) 368 S0 RS Wb bbb g

experitents) TPRL Wis ERowM dxfer@rthé fHitVdtion phiate ARl 6@MeAAP AL §Cthrombin
that _this nay be obtained by way of FVII or FVila

genergtinn; Girng thepionagadien ahaser(wan’ s VeprrndyMeawn; V-Biol. Gt 1897; 272:
4367-@5 lemin current rhFVIla treatnent. is the relative
stability of the nolecule with respect to

pr Ahe:tb_he}a bfthd eaesanldirieition B t@tﬁ@ﬁ)ﬂb Wﬂ@ﬂlﬁ‘ VHaVh@dhtd Whith exhibit
obstacl.e 30 for obtaining aration in

an m“%ﬁ%{ slefting acippoasceympgred tp)hEMHﬂ arabl ol isceonteppdlated that this
|
ey 843540, OO BT, A o ol A s
c adeothef pmbhmmrmmeﬁt rhﬂMIIak:ﬁeranﬂeﬁtlmthe rélatiedinstability of the
|aII can life savin Attenpts to
motecfieill reShoct - mroi e iogradatinn. SHoBYlvse esaiatriea major obstacle
for obtiiiRg & Bﬁﬁ:‘aﬁﬂ:ﬁh ﬂ@élﬁﬁo&ﬁs‘)dp%%éﬁ oG l%lglﬁﬁzéhaﬁfgduct. The advantage of

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

of emergencies, quicker action, which potentially can become life saving. Attempts to
prevent proteolytic degradation by site dlrected mutagenesis at maJor proteolytic sites have
been disclosed in WO 88/10295.



" been disclosed in WO 88/10295. WD 2004/ 083361

woSho29q4/ 000193 4 Thus, a further object of the
pr esent%qnventi onis to provide FVIIIFVII|a varfitdhti§2004/000193

which, in addition to the abdve-nentioned i nproved
properties, are nore stable towards proteolytic
degragiatd Mhher obfect BPHS PeSehtSHNGRID %m?ﬂr{;]ﬁ\ﬂb F?X/ﬁ/?VHa variants
proteolytic degradation. A nol ecul'e WHh a onger

whigh, i additiorote thapliovernentivned inprovedpwperting ancimbes stalfle towards
at.i on_ of

r m.ni strations. .G ven.the assqcj.
proBGEESAARA 11, BASR ipc FrisiialyS oipRdiS Br@Roation.
t he ApmbRoideatiif Dlongérodicilatién RSO Wb Blectdiss MR MhibEr of
FVila_ | evels with concom tant enhanced therapeutic

necestarg e@mim%ﬁenﬁ @&Flmctils assopigtien pbeurremp FYHle@rednct witbrfrequent
e P O R R PRinB S Epiy ERFARE i typlgywic

circul ati
conoogitant athencedriherapdutit ket thier i8 aictear ekdcfot impioived FVYI- o FVIIa-
a chen cal

e S 5 He S b e
renapdlﬁﬁétﬂ:_%%?tﬁébr_ 26 Rr&bd 'Thiﬁﬁ'h#/ BELBME § s@{ "I{OSI?‘F%EH% Fﬁg protein to

a chem cal noiety to the proteln or s
a chemicaloneietydshickispmpaide obcqfetiagirgticsd remyl ebdrantd toehe/protein,

C r ot eo i ¢ enzyne. fr contact leading to . .
Purtfi 8515, AP 3l e en Mpicn o tis AoV eror spBrfuhory b eameino acids
0§36 ProtebIpER: nia§ PRtV BlocR 8 @Eﬁzg,hy leol i
= beenq{l};edﬁﬁ taze preﬁfatoi%(ﬁ%g?aélxgrap uﬁfg@%rcgiﬂ%%tnleadmgto

proteglydig degradatiun of theiproteindtolysiidend giycd f(PEGY ipomessoh chemical
a variants _which, in

< [ [ S..1o pravide FVII/FVII
moiely WA Has Bl el o BisCH ottt P SRR OE o5,
POSHRRSa AlitheNGHjeRRR S the Peidn® fventich Mty frd\@dd F Ta variants
..and/or. an increased serumhalf-life. The inprove
whiclyn pAdition to (hebave-mentionst daptbvied pednertisidpessesstandaercased

i i - BRI DI SCLOSURE OF ,THE. 1 NVENTI ON
funct R % ar'hei%i _PB%&“?@E%H‘M&#& or FVIla
varTheiingroved PVIEFV U adfarikfas discloBEh@BHAdRES these objectives.
nodi fication in a position selected fromthe group

consi sting of 196, 237 and 341. These ami no acid

Rmﬁgﬁ' | Q?‘ﬁ@% ig]i ' ered binding of FVila to
3 ]té.(bf' I'n iq:lg . ggg@m, resul ting nol ecul es
h DR IRELare impVe] rbBRHAYR E VI QR8T ﬁﬂmﬂéco&@% [ O
commercially available rhFVIla, such as VO ven?sr)
one ajigo peid modidicition enprstiiopratiected frorethegionp ennsiftisglof 19G 28 ANt

and 3412 Thére @Midolbetd HRsdifERGknk r&dit $Pan AfRH _bgﬂf% [‘T;,EW'HE it«EQFP :
: . yariant has an_enhanced phosphol i pi _né rane bi ndi ng
As m%?ﬁ“‘rd]ﬂ%?% thererudtinganeledulen haveorng| orimpre immsoved| profertios as

comparéics easaéciplpaamabiahfvid, frnhandbke@iel NCreased Area
Under the Curve when adm nistered i ntravenously

( AMedi . Wi uch. a yar,i ant, i .
¢ ot ibtet ot b th o RV e T VB B e it ompaifed so
that the mesuitintg) wariaueidsalephardvel phaspholipidaHatbrant bhdhse AR, increased
. _..dosage, faster action in uncontrolled bl eedings and;
ﬁmctl‘lﬂ?i Forie halt-life, dpreased plasma dalfdife wadior aminsreasehdrea Under the
Curve when administered intravenously (AUC;,). Medical treatment with such a variant is
contemplated to offer one or more advantages over the currently available thFVIIa

compound, such as lower dosage, faster action in uncontrolled bleedings and, optionally,

longer duration between injections.

' Accordingly, in a first aspect there is provided a variant of FVII or FVIla,

wherein said variant differs in 1-15 amino acid residues from



Accordingly, in a first aspect there is provided a
variant of FVIl1 or FVIila, wherein said variant
differs in 1-15 amino acid residues from5 hFVII or
hFVIla with the sequence 3hown in SEQ ID NO 2 and
conprises the substitution D196K. |n another aspect,
hFVIN@MEVIIS wRk 0¥ s&l@ehcd sHiva i Sk D B8 NSSOLE 0BG L BRGRALBYi A
Dumgrlant as defined above. In a further aspect, there
I'S” provi ded an expression vector conprising the
nudh extthetl &spst, qitesis Prodidediehicbiicabd@e chdddg Belvhiiant as

deﬁrlelél hier aspect, there is provided a host cell
Wprising the nucleotide sequence as defined above

or Itl tre figthpr egsétothere dt proviisd def expesssiab Ovtor Edinpiging BE

nuclEé{{dEL‘e%{lenéé%%ehned h&ke 1S provided a conposition
conpri'si ng variant as defined above and at | east

ondn il ﬁ?ﬂr&@U @Sipe(a,l thyre de ppidebh dog aell icenpriingethe inpdl@xite
sequl:ﬁbe§§ Héﬁhe@d%@@ehﬁ Ehe%§ﬁ§s%1ton vEdiE L8 ddrSe dFP 19yl ded ?nv gr :c Iaﬂf’;ll

defi ned above for use as a ne canent
as &é@t even fyethes appscipthery ischserided @ composision gomrgising e vagant as
defir@ hbdve shalp RYE oﬂé}fhaﬁ‘rﬁ@euuﬁmﬁld&%ﬁtﬁué @dn@Jr o@eﬂgﬁgeln gcament | f ?r
erein clo

t he treat msnt of di seasé or di sor der
f oMt BRthesaspres| ql% FSePTO‘Fféﬁdtm@masqé dlefingdgbovenfor precasent

medicaiv@nt i on Wi || be apparent fromthe bel ow description
nded cl ai ns. BRI EF DESCRI PTI ON

as_well .as frgmthe app ;
R ITE AR N gm“% o thoviee o veriaat defingd sheve for the
manfance of & diddiefndn® For| R FEHAN: Il \Mlidedse W @NdisRdes AR Sot

t.he."Wio Bl ood Assay". For conparison, the result
-fom?uomscij?\gv#"ea i s included. rhFvila, »

[ &37GAAl rhFVI I a. DETAI LED DI SCLOSURE OF THE

| NVERthatispdotsfofithe present iveintion %91 b6 4bpdbnt fitin REEGASNY description

cat on an ventlonthefollovvlng definitions
aswaggﬁ" 3&4 Rigat e" (or interchangeably

Cbnjugated pol ypeptide variant") is intended to
i ndicate a heterogeneous (in the sense of conposite or

. BRIERDES CBJP'EI(DH@FQ‘HEIDMWmGshe coval ent attachment

pepti de(s) to one or nore

non‘q0 %eﬁ @}?@Yf@ﬁ@f’ tune ¥s. copegntratiop &MM?GM]?I:EWH& when
assayed RPBBIRIo1E Bmuﬁ%ﬁy’p%? £ ag?r\l}s%g]t ﬁ% r%%Wj {?g %@ is included.

derivati zing agents
- soleubl e ahFVHRevant concentrations and

o [G237TGAAJhFVIIa.

. DETAILED DISCLOSURE OF THE INVENTION

Definitions
o In the coqtext of the present application and invention the following definitions
apply: - _

The term “conjugate” (or interchangeably “conjugated polypeptide variant”) is
intended to indicate a heterogeneous (in the sense of composite or chimeric) molecule formed
by the covalent attachment of one or more polypeptide(s) to one or more non-polypeptide |
moieties such as polymer molecules, lipophilic compounds, sugar moieties or organic
denvanmng agents. Preferably, the conjugate is soluble at relevant concentrations and
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WD 2004/ 083361 PCT/ DK2004/ 000193 6 conditions, i.e.
sol ubl e i n physiol ogical fluids such as bl ood.
WERRMMHBBE1 of conj ugated pol ypeptide vari ants BETDEE004/000193
i nvention include gl ycosyl ated and/ or PEGy! at ed
poI ypept| des. The term "coval ent attachnment” or

cong e SR ) BB B o) AR} b et
polﬁbptﬁﬁtdaﬁaﬁ@wth@meﬁnb@ il Dy RRPlafA UL PEOJylatéd Bdlgfeptides,
are indirectly coval entl,y jolned to one another

t hr dbg feran ‘cpvalentadiashmeniorietopvaentisoatiached’, meaps ithas shepolypeptide
v 0 Ryl TP ES B (TP SISl spotir o

else and iadivdcdl ylchadlemthy jodad ble edotb@tnéggh ki thit@eting moiety or
attach nt group of the pol ypeptide variant of the

moigHesHch aa brifge feacel @r TRQielyror mEigfisso| ecul es
I nchaage Rod Haeh, AR &ﬁ}”‘;ﬁﬁl ﬁd@ﬂ‘l étgeﬁreaﬁé PRBIUchiethat is
lo conpounds, Of organic t|2|n gents, iIn

capabler dfi conjugatirg an atteclenéns grodphsf Ithmp(ﬂyipepmde tveriat @fi tlexdhvention.

e R e e ot o8, st
com%)é’miﬁ %r%ﬁﬂﬂ@@éﬂﬂﬁzﬁ@ ber, ih B@rﬁ@ﬁiai/ ﬁf‘é&} hfdfetiR rWﬁQﬁ used in the

hrough an attachneft group of the pol ypeptid
contextrafampolypsptidacpitanheithe boestion Havilba updﬂ:ryqoeqb thatu the non-

' . ' | al | h
pols e tmni s Pl 754 oGP e S at Hsepentidet bfiet prough an
attadh@ienegkobip of R p@l}&)@ﬁﬁkl%mﬁf %Fbxbﬁh%d%oﬁé‘ thdHdH- js!ﬁﬂ}j)éiﬂlde moiety

nmoi ety or noi étiés, such as a bridge, spacer,

may|bewkeeetly erviakently doinerbiocthe sttachmicat gioBp prvis rmarﬂveel@dn@cﬂy @valenﬂy

oSk MR R BAER b Ro B 8 i

spaces; oflliflegk duftety 0% aRidticsher e the polyner is human
aI bum n or anot her. abundant plasma protein. The term
" pollherpolymermplecyly” issamolenule rf@mmd%wylem linkagp ef tvq  more
monoﬁ@fsywﬁérefﬁgﬂ@%&r&‘g% &ﬁg&g s!Téﬂ agfa &Je%&%] %ﬁ(\%p% r&/(l)lere the

vef cu es a
polygley Lsdﬁnﬂmtallh)mnnlor enothersabubhfait plasalayptetsinl ahe ttm “polymer” may be

rmed, jn vitro nornall |nvoIV|n covalentl
used) mﬁ?r&%ﬁ@geablaav% dera é)ql,ﬂméfo@p@cwe e tgrm &alﬁs»éﬂtended to cover
t;
carb&ijfgg:ge ﬁiol c'ﬂfes Q&Lc}eh%tﬁ %SI';% %z\;: 4 lgé’c%g anSR 'y - a?#"lé net;i’iélg}gos@dauon
perfativedds smb numndléy mvlolwﬁmg bdmezﬂeﬂﬂgllnﬂmng%caﬂs@yﬂmtmbﬁamgbrto an
[ nt e o indicate

iety"”
attacamep 951? ‘af e pehPEPtideriagh QEE?T@?IYdJé}Pgﬁ Qp§sglinking agent. In vitro
glyc&@'l&oﬁ‘?@@éé\%ﬁ&ﬁh‘di?ﬁﬂfﬁ% owCapabl e of being

attached to the ypeptide variant (to produce a
pol Tb@mm feugan mcmty” rsan;euged e indicathe chxbohydibteacontaining molecule

_D

comisieilh G ool ren e, B P Bptnactarped fhe

polybéﬁtﬁ@ Y8Sart @o‘ﬁ@&&%@}ﬁe@ﬁﬂ@?ﬁim@ Eoﬁu%ét@ﬁf thEBEL OF a glycosylated

occurring in‘vivo, i. during 30 ansl at i onal
ympbldesfsmwg) bnway gf yt:maty Elvcosylativn) Thetsod “frovive glycesdiatiom” is

e el by oS B oo Boatin Bt AP

postiSinslagibhil @r&ﬁ@ﬁﬂ@ﬁ} a §l9césyiAang e xb@or eQitedsith of the polypeptide
gl ycosyl atin anismin question.

_ variant, e.g. by way of fir ed or O-linked glycosylation. The exact oligosaccharide

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

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

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



An "N-glycosylation site" has the sequence N-X-S/T/C,
wherein X is any amno acid residue except proline, N

WO 200449B3¥6hgi ne and S/T/C is either serine, thrBEHDEZ0W000193
cystei ne, WO 2004/083361 PCT7DK2004/000193 7
preferably serine or threonine, and nost preferably

o7 B0 4SS, A0 ot B a2 e P RIS o S i
resid%e_l_ B skt ¥eiatve o e asfarapineREMnad ! aPrblte residbdie

roup of a serine or threonine residue. The term
" at faéQrglyieosylation site” ds thet @ cmeun of 4 seding #f Eirgonine residue.

f ungt ionab,_ar 0 e ept i. d ' i
L QPR Bl S BRIHIR L Y AEIABh sl o e
polymapkitie hyiindtif pamicalay of arc &bl Ridrdesidhd febdoligr 8 carbohydrate moiety,
qon-pol pepti de noi ety such as _a polynmer no]ecule, a. .
capable o attadhing a nasrealypeptids moigh sushmsa Bolwpermolspygm pophilic

| .
molef i, e PG ore B Ly AR DORE Lo MR B ropms and
their fnatchingusort-pdliypepitid b owietfs tancdpparent Aoithe seblebdxanpl es
of non- Conjugation Reference group polypeptide
noi ety nethod/ Activated PEG -NH2 N-term nal, Polyner,

Smibnt | - 5 1673 3 Lys ae
At(:i r |$n Eﬁgu%?g?ﬁ atg %Tndigpc %‘%?P?ng%/ou K&@?rté[?egal
& Ir9eV|e*vs In Thergp C [ﬁﬁg CAl Tl B e
034249304 —{19923—000H C?Lcm&d'%éﬁ.&’ol YR -
NEpeg  (dEETPRahe k PGS Erdifi (OPHESEAG | wi Ypkiagbpiapeutios
or ani|d¥Sgroup |THFEmdeehitaineg Tresylatedwh &elgadp et o,
-SH Cfs Pol yner | 880W). PEG  PEG{vi nyl sul - Nekt &witical reviews in
Ther apeutics with disulfide, phone Del gado ¢tThaetapeutic Drug
mal ei ;i de or vinyl PEG maleimde Critical reViCanget Systems
sul fone group Therapeutic Drug|Carrier Systen®(34):.249-304
Car bohydrate In|vitro coupling|9(3,4):249-304 1gmjyety
-COOHY94] C-terminal, | Polymer, e.g. PEG, | mPEG-Hz Nektar Therapeutics
Asp, Glu with ester or amide
group
Carbohydrate In vitro coupling
) moiety
~SH Cys Polymer, e.g. PEG, | PEG-vinylsul- Nektar Therapeutics
with disulfide, phone Delgado et al,
maleimide or vinyl | PEG-maleimide | Critical reviews in
sulfone group : Therapeutic Drug
Carrier Systems
Carbohydrate In vitro coupling | 9(3,4):249-304
moiety (1992)-
-OH Ser, Thr, Sugar moiety In vivo O-linked :
: Lys, OH- glycosylation
PEG with ester,
ether, carbamate,
carbonate
~CONH, Asn aspart | Sugar moiety In vivo N-
of an N- glycosylation
glycosyla- | Polymer, e.g. PEG
tion site
Aromatic | Phe, Tyr, Carbohydrate In vifro coupling
residue Trp moiety
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-OH Ser, Thr, Sugar noiety In vivo Olinked Lys, OH

gl ycosylation PEG wth ester, ether, carbanate,
WeapoREe -CONH2 Asn as part Sugar noi ety | nPGTAPEK2p4/000193

of an N- glycosylation glycgsyla- Polyner, e.g. PEG

lion site Aromatic Phe, Tyr, Carbohydrate In vitro

{"nllh| LN residue Trn nmoiet Vi WO 2004/ 083361

-CONBz/ DHA@IB4/ 00019 arbphydraie G n |dariongamdng 1| i am andgvold,
coupl ilng Yan and mwie®, noi ety |Bi ocheni stry, | Pigehemistry, 1984,
Jul 31; 23(16): {3759- 65 Al dehyde Oxi di zed Pglyhek; 23(16): 3759-
e.g. REG PEGyl ation Andresz etj al., 1978, KdéSone

Aldeblbd®0-| BEE-BY dr dzoiendhe . PRGEO! | pHthdation Sacchatndiesz et al., 1978,
Ketoh 9: 301y1ig¥D 92/ ] hydMQd0/ 23114 ~ Guani di NQ Mb&omol. Chem.

Car bohydratesd n V|tro coupl i ng {Lundbl ad and Nqy®soi,
noi ety em cal |Reagents for lgrot ein Mdifilggh 9’2716555

L .
CRC PHress Inc., FI ori da, USA I m dazol e H| s WO 00/23114

Cavr ht‘\k\lf‘lv‘ At Inluitre comnplinaldic far ~1Liond

LIS AAE P AL T VILI \Waw | III'I\‘:j LA UII

08 | A8 in vi|dT %ﬁ%%sw at T}gﬁ”# ? ﬁ‘é‘f’fﬁé‘gm Lindblad 4nd Noyes,

"at t aghnment groanOlp‘é’ used in dn unconventi cr%e"WReage’“s
to indicate thefam no acid resijdues constitut ifw-ngotem
N-gl ydosyl ation|site (with the sequence N X-|¥adification, CRC
whereijn X i s any anino acid resfi due except prdressdnc.\Florida,
is s dsparagine|and S/IT/C is eilther serine, tjigAni ne

ImidR%ol€Y STk Ne, P &T@EEEyAratET | N |OF; +iMb BQIPIIME. | As for guanidine
ring moiety

For in vivo N-glycosylation, the term “attachment group” is used in an

~ unconventional way to indicate the amino acid residues constituting a N-glycosylation site

(with the sequence N-X-S/T/C, wherein X is any amino acid residue except proline, N is
asparagine and S/T/C is either serine, threonine or cysteine, preferably serine or threonine,
and most preferably threonine). Although the asparagine residue of the N-glycosylation site
is the one to which the sugar moiety is attached during glycosylation, such attachment cannot
be achieved unless the other amino acid residues of the N-glycosylation site are present.
Accordingly, when the non-polypeptide moiety is a sugar moiety and the conjugation is to be
achieved by in vivo N-glycosylation, the term “amino acid residue comprising an attachment
group for the non-polypeptide moiety” as used in cormection with alterations of the amino

acid sequence of the polypeptide variant is to be understood as meaning that one or more

" amino acid residues constituting an in vivo N-glycosylation site are to be altered in such a

manner that either a functional in vivo N-glycosylation site is introduced into the amino acid
sequence or removed from said sequence.

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

The ferm “amino acid residue” is intended to include any natural or synthetic amino

acid residue, and is primarily intended to indicate an amino acid residue contained in the
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oftwg mé@nhﬁéal(@hénamﬁsukyws afips B4 Phes ip

and nost preferably threonine). Al though the

asparagi ne residue of the N-glycosylation site is the
WQRAM4108330hi ch t he sugar noiety is attached durPEDK2004/000193

gl ycosyl ati on, such attachmegit cannot be achieved

unl ess the ot her am no aC| d residues of the

sroup e A B raeén%togaa i arengn he Bherouy

consfsﬁﬁ% Hﬂahmﬁ@ Aﬁidr(A b@ys 5 QY €9, RYartid a&ﬂd\f(&sp or D), glutamic acid
ycosyl atl on, he term " am no acid resid

(Glugp rphgnyiglaame él’]aea@?ﬁieglwcmg (Gl)porf@} histidine (H1s or H), isolencine (Tle

or 18P BB B o e or s R i AR ) it aom ornv,

prohﬁ@{Bf@ QP P),Geutv@lned Gln b15QJ, Arditiny lﬂﬁﬁg SRR Gerdtse (F8AG ) threonine
one or more amno acid residues constituting an

(Thr PﬁT); ivpBnn gl pE Yaytnaiorian dTipeorald and tyesiap (Byred Yregdess-

N g"fﬂ;ég@ﬁﬁ‘n{){h%& rlf@éé’c% }t%g fdlegtlﬁjrf]x{fg%'g%% id }Tg;bts 0 1s ﬂlustrated as %)HOWS

Gl24mdiatyy ¢t gosmoﬁ QMMMGIipmhhysa g@cﬁ@ﬁaﬁm th@ aﬁai]ﬁ) ac1d sequence
showf SEIR N G gl f sty ot resog o o Ldcies been

t [1¥5H
sub_stﬁﬁte@%ﬁ{‘ i ¥esith® Pﬁieﬁna%& %ﬁ%‘ﬁn 1o g@%e indicate IV\E]B‘L e a‘”, e.g.

or based on t ature
N14ﬂﬂé'ﬁmhaamam1mrmtxc&qu@ﬂce smwhichrasparagioe Acp(dsncanbns 1s substituted

with (8 siTe R0 SRR s BRMNORTRR nficafed widher e o
K 14300 RS/ Phitahdarbithino &md%e@.séaeé Qrhichlcdfpriked 4 SfnRtitution f&% the lysine

term"amno acid residue”" 'is intended'to include any
residysim pogitionr] 43 yrithhan dsparaging eesidusi and mcubstitatiomethe gsparagine residue

o BTRES ot R B 94 YRS B 1 4B i

res1dﬁ @Mh ﬂﬁﬁrﬁéﬂ Shnfladifredidud attet @HzMs edEbHtEd PP GRDIGA. Insertion
selected fromthe consi sting of
Bpstod by €124 . Vot wsed

e 0 e L AR otk R e R ) 5 i
acid residhe(bcis (@e) inb@tedVetviden dmisd Beid &ésy@e@{ aktd X-+1eAcddgion of an.
(Ley or_L), . nethionine ;l\/bt or , .aspar agi ne (Asn or

ammq\ﬂicld gesiusii ig iliqated pyoin gsterixgFo @q@mpée dejetionp @e egcme residue in
positiph oA agchlel bR, BEfebStokriite Bliced, HBRARAREARE of amino acid

an (Irp
residvees dnddg hesdinss maderrelanvé(bo the amﬂhmd a’é@en@rcrﬂmmhyvua ¢€SEQID

N02$or identifying amno acid positions is illustrated as

‘ol lows: Gl24 indicates that position 124 is occupied
by & W 1Y)
4 Tglg%éﬁ}‘% dl exrg%iﬁ 254:3 F\isls?% %)é‘l?g% %e%ﬁ?c}’ﬁﬁfﬁﬁonsc‘ﬁ%ded to
allowrfesaddittora dﬁfmextces)bmﬂgprehm apa:'re fronxxhs upmﬁmMO wcidrdifference.

or iRl G BB e L) S AR e SRS %P1 s

FVIL 3K V115 96 peLypesiid il B8y BSRMRBING stbstRARdrs! Eﬁ'a% 5 stuch

substi th either serine or threonine tiple
additignd) snodifications ondifferendecmay thohidetrumetition ofdhey N- and/or C-terminus

vy on A TRl o T Ry SSRGS Shagon ot ne

more BRS fekidesl&tIngWNL Bnd?Br GIORNAGH, 8BS, hATHSY ST AifétAonine residue at the
substitution of the asparagine residue is in position

N-termipms @r eddition ef # axsteine @Sldﬁﬁ aettionet thedi-tuminusnaewell an of
“cons@afifihin3N3la ABLALLAEHI ’, L.e. substitutions performed within groups of amino

acids with similar characteristics, e.g. small amino acids, acidic amino acids, polar amino

acids, basic amino acids, hydrophobic amino acids and aromatic amino acids.
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resi due, such as insertion of an al anine residue after
Gl24 is indicated by GL24GA. Insertion of two

W aH0833mkl al ani ne residues after Gl24 is i ndPCEHDEAMAP00193
Gl24GAA, etc. V\hen used henein, the term"inserted in
position X' or "inserted at position X' neans that the

am no CI d.resi due(s are) insested n no
i Fr el AP R v MESEEORLHS SRS B SaHaDIe
- acid reS|due is indicated by an asterix. For exanple,

tat T the gt %&) ST oueT tionm 1

] d!ahin?é&%)y G124*é3{ Vi efsii ot hervééseeggjdl cat edéfhr%o%me('[‘)
nyriapaitivgeaf (YN noGhgdrtlic acd(EYues nade herein is nmade

3 segrergimdy) . Theltapme(@ ffers from' as used in

COT vvltns tatior tended—to 25
4aI %h]fllcl)ér) addi ti onal mél%f(ﬁgrences%bel ng ’present apart

sfr Qﬁbléﬁlﬁles@)?m fi edLamideqLaci d di fiethévidss (MJor Valine (V)
6i 1 Pér@%jflﬂiaan@ (&be, PoesianfYBa1, t hEyPEDhan OF) FvI | a

porypeptide variant may COonprise ot her substitutions.
Exanpl es of such additional nodifications or

di fStelr etheesxamgiles dﬂﬁﬂlﬁlenﬁlrmmﬁﬁédt@ﬁs afchideanddifieatibne giving rise to
C-termnus Dby one nore, am no aci d_residues (e.qg.

an meva@dfenw%na’éw@ql%kﬁd@b@yreaﬁd ssrm haldhifepr gracsrsed AUCk.

S S5 AU ek, M S S 1 By

variaatiefi the m\renrlﬁommay sbﬂammdﬂﬂmnaiunodlﬁaaﬁm gitting tiee to an enhanced

phosghalpid mbiAe b s i F1oE e SADl R BPAtoON s aeealo

givergﬁ:?ﬂieﬁbé?{) amno acids wt h Si m I ar characteristics,
. g. YV am no acids, acidic am no acids, polar
am "Hte tere Fdarjantibed tpohapieptdﬂea\cakidst” (b 6{ oo bFMIa)risrintended to

coreE S SR B3 Sk SER LR s o2,

nomﬁll%’ﬁ{ 1 119thARS adill PestRWfol Brankiite BET W3t 2D &, 718 A @@ 1rle12 13,
ycine (G Serine (S) Threoniné 2 'As

Aspa
14 ot a:m@m)acl@ residnds), e iinl 110) 1-8, hép am@rm 1( &l)anmlmacadrmssiues, e.g.

one 44 T RETH FPEh IS PPN RTR A i Ptiont gpeompasses
inserBori 861 s BiBE uitiohs I @shbifationd thikydE! R@\hﬂlﬁae QM\Herﬁbbﬂ that a

ot her exanpl es_of additional nodifications include
polypeptife veriant G@@T@DB itofhepresentipvension ivill ermpedified in at Ieast one of the
follo{gﬂ} Cﬁq’s al. 14y 55?{&,&?@1&-4 ife, an increased serum

e ‘o "an sed AUC,v. Specific exanples of

sucthotesh FhededtitieSeqiedcd’ iy eterfded th @ididued OvonshbutiRe@eeich of two
the pol ypeptide variant of the invention may contain
or metgaveleekics malsgnies. cﬂmmﬁbogﬁwseﬂgemeww Qfr Bt 6BNA, RNA,

semizggxa ogg)na#egic grppé ligioAk bldiLdey - Specific

1ons are also given further
bel ‘iﬂall”, “host cell”, “cell line” and “cell culture” are used interchangeably herein and

all such terms should be understood to include progeny resulting from growth or culturing of
a cell. |
| “Transformation” and “transfection” are used interchangeably to refer to the process
of infroducing DNA into a cell.

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

another such that the normal function of the sequences can be performed. Generally,
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10 The term "variant" or "polypeptide variant" (of

hFVI1 or hFVIla) is intended to cover a pol ypeptide
WORMEASHOEfers in one or nore anino acid resi dBEE/DE20H000193

SEQID NGO 2, normally in 1-115 ami no acid residues

(for exanple in 1, 2, 3, 4, 5, 6, 7, 8, 9, 10, 11, 12,

« 15 0.a esidues), .e.qg.,in 1-1 1-8 .
opeiably lijkeq” mens it 58 3Gy Specrblyife fukdmg sonligygidind, n
the chio A BebietoRf ddEC Sbrilip@bus 4l ih Readp @é context, the

term "nodi fication" enconpasses 1 sertions,

del Bl tsrms “mutstion’t and “srbstipipn® @rmwéumt@whanmblydxerem t

ot ol S RS o Rl B Y BERL B AURRLAR! or aming peid

modificati@erdre ﬁm;deﬂ td Jitﬁ/er idplldceieitdRashiiheadd Siﬂ%@:haﬁﬁﬁlbstltutlon of
and/ or. 314. The term "nucl eotj de sequence"” is_intended

an apigojagyf tesifes delshipr b FpEmogciduesifupmd iRgertign ofe amino acid
resui{i cl eoti de nol ecul es. The nucl eoti de sequence nmay be
genom c, cDNA, RNA, 20 sem synthetic, synthetic.
or [ 'ﬁhertennf mﬁuwnﬁersablmmhm ebdn adifielacld :re§1ldnstm particular by

cel.l", ."cel.l.line" ture e, used
substiigp i GuSREyAHEP AP TeROFe 9 ieRAO S HES G p arpaldiional
amindAgRIedi@gd to include progeny resultl ng fromgrowh or
cuI turing of a cell. "Transformation"” and

"t r'ﬂnsﬁennf’ramwe’é\rﬁenai@mmboﬁmaxgmammﬁ residneg fimpartioular by

t.h i nt
substiBferl GEE g 2eif foskdbi i ¢ Fonilst b AaPies Snfisi i, or
alterddtivel§ by tRldtioR YHitReut sUBstitHesH) ¥ ARSamiBY aBl@3BHd® to be removed.
enzymatic i atl on or otherwi se, in a configuration

r el Hhe tpan Jor “BWHimedypestide? refens toraiaVH anotatule previdednn single

chaing%ﬁﬁhe sequences can be perforned. Generally, WO
7083361 PCT/ DK2004/ 000193 11 "operably |i nked"

medltg tehaFVIE” o1/ahed pelepsridderufas th e FVIld tholeele pfdrided in its
contiguous and, in _the case of a secretory | eader,
acﬂvets%fw‘gﬁb% forry When the aminp gsidiseauengecof mﬁmaaa pesdto

st S A B TR T AABORE L RSB

betwedd Rl 52 andtli $6161 the smgl‘e ctonirafoirah Has boeti dlepatl] anl'thatrohe of the chains -
i ntended to cover re ac nt _of an am no acid side
compyiges #ning gpidkesigugsginl ShftAE 2RiPg apidgputiess 153-406.

del e 10Ot FW”%gH B é’%:f‘e? ) FVE AFVITS ﬁ&l&#%ﬁg@% gﬁ'}ﬁuced by

am no acid resi e term "introduce
recombmmdenhn@ms of an am no acid residue, in particular

ol (g iy 1 e Rl s o Erhar i Bimse L s
respeBvdly, rh%%in%‘{ﬁea:ﬂﬁfé Jcmaqusn%meu@wn iPSeGIDheoreoval of

an amno acid resid I n particul ar “by substltutlon
of Thederauns ‘Wb EHI’ dnd éﬂlif"&’ilh”trcfebm huereoredid-mpediail lied FV1ia, having

o b s 0L Bl o8 o
exampRIBIYEEVIIa is NovoSeven®. '

The term “TF” means Tissue Factor.

The term “TFPI” means Tissue Factor Pathway Inhibitor. -

The term “FX” means Factor X

The term “Gla domain™ is used about the first about 45 amino acid residues counted

from the N-terminus.

The term “protease domain® is used about residues 153-406 counted from the N-

terminus.
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The term"FVIir, or "FVI1 polypeptide" refers to a FVII
nol ecul e provided in single is chain form The term
WO ROp08336br "FVI 1 a pol ypeptide"” refers to a FWEHDK2004/000193
nol ecul e provided in its aci vated two-chain form
When the am no acid sequence of SEQID NO 2 is used to

nolheRBncoRnae B b G Eh e SuribERda et 534, D242
andHlﬁoﬂheb @tmglvgnmal n form has been cl eaved, and

that one of "the chains 20 conprises am no acid )
r estiesn famiiplyticrstivityiois mﬂag ad tamiaan thecactivity siedewed in the

Akl Ry Rhentl- front 08 e pBudghfl et o Vvt of

the mmtian ,dh @48 actiMacediformfshotifd\iave atledst 10¥0V01 the amefddytid Litivty of
human wi Il d-type EVII _and FVlila, respectively, having

thEVillrewhen senvsd tithee fuaidelytis Hewy | deseier herefioln a pecivred
emb(}:(% of éﬁ%@\/{:ﬂhanﬁﬂgvaﬁiﬁ%\{h bR aclh Gh& fo Iﬁ'@ TR o idjf By&%

avi ng e am no acl d’ sequence sn
amidiotyﬁsEQih@' HhPVIlpy sudhi ae dt loyst 30% ipi adedst nﬁ%nmoré@eferably at

least S@”‘g’&ﬁﬁ [&Q?EWF £ phissstaie %%mwge:]ﬁrsﬁéf{b% atlgast 80%, smch as
at 16&599@%&& ﬁéteﬁ}ﬁ@éﬂerh@ iRk E éhF?’ﬁamﬁnta%a d E{;ﬂ:\ “Rﬁﬁ&olyuc Assay”

Factor X. The ferm"d"a domal n" 1s us
deSCﬁbﬂdélermdutandlﬁe@mmgﬁmbmdimmis&ld vasant,dn s @dtivdted fortmhbas

s e A B B B TR e S5y ot 7.
125?2@9%@%%?&%@5%@1&#@%193 12 The term"catal ytic

site" is used to nean the catalytic triad conS|st|ng

of Mmbﬂn@nganwwm’ 8 uedd to meeap dheaadivity deecasuncd amthe “Whole

Blood Wb dReriR Rl o donef i thE ATy wSerbRf b e

“WhébleBlodl AssayolsdRé tiin@ nd¥dddab obtaditl8etortboR dthiuy, 4 Béweﬂclottmg time
variant of 5 the invention, inits activated f form

correspangds i whigherplotting getivits of the am dol ytic acitivty of

rh
B B 5 R M RO i o
polypeptiéatarinnt ishmﬁ\sﬁzﬁallgl’sigmﬁéhnﬂyﬁeﬁ@héeﬂ&él@ﬁvé t@fh% %&Sraﬁid bl¥
r suc

| east, 20% of the amdolytic activit
thVfé agdete %S?gpd worder cemgaralhle qog fg;&@% W @elﬁu&d@p%ﬁ/y
» s at | east 9 e.g. at |east ()
Bloo {%g%gynore&%rggger%bl y at |east 80% such as to at |east

9 O%TEftemlh’ém:mgbmb:tp” acused i yomfectideV\ﬁﬂh a giveanubstaaedsl
. I c_Assa descrj bed herein, In an
mtel??‘?ﬂ t@ﬁ%%l?‘f}tﬁ aﬂe i Pﬁg%‘?tf‘“%ﬁén Hgiwe aresppRse femtheinggune
systefniO'THE if@fine response may be a cell or antibody mediated response (see, e.g., Roitt:
Essential Immunology (Sth Edition, Blackwell) for further definition of immunogenicity).

Normally, reduced antibody reactivity will be an indication of reduced immunogenicity. The

reduced immunogenicity may be determined by use of any suitable method known in the art,
e.g. in vive or in vitro. ' '

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

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

~ be determined, i.e. the time at which 50% of the polypeptide variant circulates in the plasma
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substantially the sane am dolytic activity as rhFVIIa,
such as an amdolytic activity of 75- 125% of the

WaHEB361c acitivity of rhFVIla. The term "cl BETDE004/600193
activity" is used to nean thg activity neasured in the
"Whol e 15 Bl ood Assay" described herein. It will be

o AR i B T S 28-S i
than ﬂetrefminmg’the i’(mﬁonaﬂ i 938 halEligé bhd\he nhdPRitnGOSF s%ﬁﬁﬁ’ RES-1#0is

aﬁ gher clotting activity. The term™increased
usually étgPP‘h gdigatipy Pfgle magnifadeiof fynetintiabaeéva kedf-lifen dlternatively terms

T —
plasgrendeabed” h(yd ﬁ@earhiéb’hhh" lﬁ‘s” deike bmﬁeﬁlﬁfdw)ﬁﬁt 1% ;@[ﬂéaﬁdﬂﬁi t8e action
ol e 00

conditio ured int
o ong G ipre GE e FPISBIp RN BRIR Sxemt GrER): Kidhehoploan oF fyer, bstissue
factotl feeeﬂep&eaiﬁé&@cepwr indiflbd 8RS 0BG shind B GlEdc

t'o i ndi cate the abi Ity o nce I 'hduc
PfOteﬂb§§oNQHnﬂbo nletiancs dapends orssisd @ehativdie themmmﬁ' foegipairatdar

ﬁltr:&!,ga xé ¢ aﬁ% %&ach@% Eg@&tglﬁﬁgtgy nedi a d fg%gggg%ﬁ@‘f% geceptors for the
proteﬁi s ‘fﬁidtlbn:flﬁff td b feltfhedde hbRhdil léafed'ﬂvlﬁi:ﬂﬁ%%ggﬂhﬂtyﬁmteolyuc

Nor mal qu reduced anti body reactivity
or regejtfir b W%MWemcuthmgmﬁdf -life. anfitthe saremiueifdife may be

R N A T

Vi tTHe terhi Gintreasvd” ayﬁ&alaaaad thé Runélideal fz»abzfva hhfedife b?séz‘&rﬁ‘ilalf-hfe
in its normal nean the time at 30 whi

s el Unge elvase DRl oihe phis pusidpapanide sagisticaly
signifiConfly increibERERve D alalBr o R HOEbuIR R ns Pl ps

detenhhﬁ:dpmﬂmmpafﬁle somditiont (fypicRllydettrnhifed ki dxderivdhtaanimal,
ternative to determning functional in vivo

Su"hma?sﬁq%#’és PSS mAkEY Y- | i fe" may . be determined, i.

e.
E::ﬁ?lg& léﬁe‘(‘es i !to ﬁhAé?asrm @%@8'8 %ﬁg@%ﬁﬁnéﬁ&ﬁ ffavenously” is

used iRGH/HOKAGDALHOR 9.3. athBe avea thderdhé activityih se@imt ®mbeinRe, where the
serumhal f-1ife is often

polypfRiids Gt s Borispiiaiaig %Jmmageww WrRATHGen Wion agmgistered
mtrav@ﬁ&fsﬂ ﬁlfrﬁtsa(ﬁﬁcettﬁs dilii?&ﬁ’ﬁénﬁ:'aq %?ﬁ’wﬁﬁ gbﬂﬁé %a I{z@n tStermined, the

usual a good Indication o
AUCH maytconvmllenﬂu beicaloulagddfbyl 4 éempuibst rrograin, wedhyast@rapbPad Rrism
serum hal f-1ife include "pI asma half-life",

—-.)

Sl ‘circulating half-life", "serumclearance", 5 "plasm
cl TRE BRmSTedtieed sélsRRA 7 1 ; '
vari ant i secl ea? ed t?t h rdgd& ?ﬁé aég??datolﬁ@elosw pit#tgﬁiedto

mean thaémemqlmpbémmanehasatdwdmemm@EtS)pmﬂeolgme ﬂegmdrltmrm

Li v tjssue tor SEC .receptor or ot
compBison i BIFVIER Bt Enod Rt epacepte i Pregtahly, he
protedlljf’t&ﬂm“ghfdaﬁon Redeel b§ias Iea&éqr()%¥ %’ bycllOe%% 3¢ Sy 48RB6S such as at

(relative to the cutof | omrer ul ar

least 2f5|% (q &tbwaﬁ)SO"/e,ﬁafijie75%tor byREdl w%)bmhyajpmfmhiyl by atleastr36%,
such ak g?le%t%%e/p, fg g.q;y §(ﬁ]7§ ‘% o rbyrs%gﬁ)%/c)re%eg 8101‘3 Sreferably by at least 60%,
such as by at least 75% (e.g. by 75-100%) or even at least 90%. Most preferably, the
proteolytic degradation is reduced by at least 99%.
| The term “renal clearance® is used in its normal meaning to indicate any clearance
taking place by the kidneys, e.g. by glomerular filtration, fubular excretion or degradation in

the tubular cells. Renal clearance depends on physical characteristics of the polypeptide,
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to protein. The functionality to be retained is
normal |y selected from procoagul ant, proteolytic or
WO 98361 bi ndi ng activity. The functional in PCU®K2004/000193
half-l1ife and the serumhalft4dife may be determ ned
by any suitable nmethod known in the art. The term
ed, about Qﬁhe functional

inctydih 556 Bt B ASRRMARRLY voroe P Ress” Sepreisidi eod shrec A
moldchRr iy anibddebf kDafieofdn dongideRUNHB8EE 'cﬂﬁof‘f—ﬂr%hl% Hor fefial

stati st caIIy 1s significantly increased relative to
Clealtaﬁ%ﬁ Renalglqaginep apy dervpioblished by ey uitableasshi vig. an agablished in

oo B TS A SOTEE R AR EThL e oo
radlcﬂﬁiﬂied or fipogscents lablledy 5olypdptide et @hﬁéﬁt}@nd me@durin@telabel

Under .t he rve. when adm nistered i ntravenousl
activify dpyupipe F?lgq?érffﬁql %ﬁéﬁﬁ% Reguced repgl elgarapgeds d %a@med Flative to

o S R AL M It B concons

Preferahly she mnal;blyaranae rpirdfitieapdypephida vadait id stieceddy at least 50%, e.g.
veno Lh rats. e experinmental
atleagg# |(1I§‘ 0 b?‘f’ﬁl%‘"’r?‘fiak?ergﬁgb?r deternmined, the AUCLv
may conveniently be cal cul ated by a conputer program
such as GraphPad Prism 3.01. The term reduced
Polquvmaqﬁspbth@mwﬁioptu c degradatl on" is pri marily

t d t { h tid
 oiiB P raldhes Pl bt it B SRS e TR N OV,
wher6iNRRY vaaiait édnpribey/hd léas@§néjﬁhﬁlb%{@xﬂo@x‘ﬁ@ﬁﬁoﬂ'ﬂiﬁfsﬁﬁh%elected
conditions. Preferably, the proteolytic degradation

fromithe groyp cersisiipeaf 106237 3;[1@%4 1 &8s gompgred to BBEVAor hFy1la, preferably as

* comnb Rl 0TS B i PR i one o

these&ﬁﬁixlons,liﬁmaﬁalsafcohtﬁﬁsd mb&ificatich il twllof Thbsd pOsiGsndie. modlﬁcatlons
re preferably by at |east 60% so such

in 19ﬁ4§2367y lé%+3@d§'t237$36k er i alhihreemnosifiony. or even at | east

- e RGRBLORATE LA hrefted pRopGRL hinf SRR Rel Prsitons

aregivérd in its normal nmeaning to indicate any cl earance
taking place by the kidneys, e.g. by glonerular
filtration, tubular excretion or degradation in the

Posidid#bmlgar cells. Renal cl earance depends on physi cal
characteri'stics of the pol ypeptide, W 2004/ 083361

" PCIf IDKQ Gmbbdiﬁﬁhh%f thi dnvientibn) dhepresdrnt m\(edhamaés) toa vanant of

mc vo met r shape/rigjdity, and

FVIl 8%31 Mrwﬂ%#t Igash gpe gpdfipsatipd ingpasitipn 196 as

comp@&ﬂ&b@?&ﬁﬁoﬂlﬂ?\% E{gmﬁd alue for renal clearance.
Renal cl earance ma e established by any suitable
as slayft,pré'eged ambe&mbt ofthethvention/fhe makiSengion Ty positiod 396 is a

- substliy pEnSRROR B AP BT oo b 11 uor escence -

| ak!&!e'x@ﬁhnﬂ%@ﬂ]yg%ﬁ%llﬁ Rothfrise :Pﬂdl Ry - %ﬂ@%&ﬂﬁh&ﬁﬁ%ms (e.g.

| abel acti vi té inurine collected fromthe patient
substitetinneh quelessal -1 Ia@m(aw&amdlﬁd:ehmsfemwhsuumms)ee gol-5amino acid

modiﬁ%éfé?? Eegg.,pdsiélﬂr}%g}] ﬂrdf-slagmg it mo%?ﬁca%ogs (er gb sg't\):/stlttﬁions)

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

“Introduction of additional sugar moieties” below, and/or at least one further amino acid
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Preferably, the renal clearance rate of the

pol ypepti de variant is reduced by at |east 50% e.qg.
WQR048833%61 75% or at | east 90% conpared to r hFVPCEDK2Z@M4/000193

Pol ypepti de variants of the jsnvention In its broadest

aspect the present invention relates to a variant of

modifalior GARabs, i srSHoTS DA 4Lt A 4 BERS Papforther anmino acid

modFRh&6H #flichfihQBASE e ITFOMRIEE R, maﬁ;ﬂe% %@the%%?er%ﬁcauons
341 as conpared to hFVII or hFVI'la, preferably as

are degamibad indthe edtion Elllaﬂed&l‘@lh@t@hdlﬂwenmf’ balotw. wi | |
typically contain a nodification in one of these

ons, it may also contain a nodification in two
%’?—iﬁese positions, i.e. nodifications in 196+237,
19611’1%&[@&1’ @ntodithént Fthd Mvédtion ?? s@ﬂﬁh{rélﬁﬁﬁrelhfés td8 variant of
follo sectlons preferred m) cations 1nt

FVIigy @\Vé gadd payiant comprises ﬂelegstmn mepidfication in pesiti®6237 as
ention, the present
mmé#%%@ﬁ@ﬁpgma(ﬁ%ﬁ%?? it of FVII or FVIIa,
whelhe frefedried einbbiliafint 60MP inveaGoRthel IBaEHicAMR in Rosition 237isa
nodi fication in position 196 as conpared to hFV1l or
SubSWPWQ’éﬂPQEQﬂF‘DGQ% 25 In a preferred enbodi ment of

R 0 48 B hlon .
subst:tanmmmtsum]n hd l-geraa;rm:b hoid ﬁmﬂlﬂda&ens?(etg)bﬁﬁsuﬁitlohs)lé gaM5NBnino acid

di ficatigns substitutions such as 1-10
modifRtiog 00 PRGRIERPRSAET biantias Goidanasiicatiohs (e ubaitgions).

%_ FR %kﬂig lggi%hg aﬂ%ﬂ fxﬁdg%?l‘g%gét(léfst Gne ﬂyg{ﬁ?f %Jbﬁooa%@ﬂm%catmn

madeFm lthee&‘rhﬂﬂnmm ahexplainedint thersaction entitled ‘ModiGastions irethe Gla

o i BRUGE 3 Horome it rtas g Rodicehp ich 1eads o
introdu¥6h bF &t W06 N-Blytdi§1a8oR s1té’ 9@&& lain&EinQte seiith Bhtithld

| east one further "am no acid |f| cation which | eads

“Intradyctipmef asiditianiabsngaf mateties helw, adéinyat tmytl aeifortheriatnascid
the sec n entit duct i O

|
modifiioR Afihé 8 ndfadBE el Siarlifily apditis: T gnedethey pgnino acia
modifictioR &Fhigilinefeadéi tHe VLIS 28339 IE RSN SORE1NRP MRdifications

15 nodification cat{JabI e of increasing the intrinsic
are deseribed infhespgtion enfitladsSheranedifications’t belowno aci d

3t b8 B kbl B RS For b el 0B Rabich Beaasioty 437 is an
msertidmelxﬁﬁﬁﬁlltéwstmgtdxﬂﬂoﬁﬂnerﬂﬁbﬁhsd?ﬁéh {siseRticd rfﬁ)m ﬁfél RWp éimmsung of
Position. 237 In a further enmbodi nent of the

G237GP%6 (7 30GX XK g G PR e Whetsin Xds amyeaming agiduesidunt
Prefex%ly, X is selected from the group consisting of Ala, Val, Leu, Tle, Gly, Ser and Thr, in

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

Position 341

In a still further embodiment of the invention, the present invention relates to a
variant of FVII or FV1la, wherein said variant comprises at least one modification in position
341 as compared to hFVII or hFVIIa (SEQ ID NO:2).

In a preferred embodiment of the invention the modification in position 341 is a
substitution, such as K341N or K341Q, in particular K341Q.
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FVI1 or FVila, wherein said variant conprises at |east
one nodification in position 237 as conpared to hFVH
WOROHO§EIH (SEQ ID NO.2). In a preferred enbodPREMIK20¢4/000193
the invention the nodificatign in position 237 is a
o substitution, in particular &37L. The variant w ||
general ly corrPrl se a total of 1-15 am no amgfl
modi ke vaianbwe! geeglly compise eetrbsly 1> agEIR a IIIOQkﬁcatmns (g
iof i | m}s
subs?ﬁgeﬁs%aﬁfgﬂgg? 0 ahﬁ? |c§lt‘“|g(§%gm()ﬁygéé S?E%%&t It ut 'S 5) So?mmo acid
modilfic3tionsi (a.g. mhs‘niwnonb)fdr del amine ackl @odﬁuﬁﬁiﬂs(mgl mbst)'tutiﬁnﬂ}.

t he varlant ma cant n at st one furt [ .
{1 erian may, Yortam shlsast %‘16@9@1 ﬁﬁﬁﬂoggﬁcmﬂ
mad@ﬁnoﬂh@ m@@omﬁnta@@ %a&tea Qni‘th%%éﬂdneéﬁuﬂé@%aﬁﬁhhéﬁﬁn'tﬁb Gla

domai n' el ow, and/or at | east one further
dommi hdoarc pnil/pradilgastend orthehinino Ia@ddsoctlﬁcaﬁontwludlm lﬂﬂﬂm@

meoguefh e VOSSR Gl s PRl T PR "

“IntrdBidtioh ®F ad AEbRINsu @R Qﬁcﬁéﬂ@t’ bkRAS knd6eatfledst bgs ﬁ]@tﬁbﬂﬁmno acid
acid nodification gégabl e of increasing the intrinsic

modifietion eapable@f increpsingdhe intapc sqiivitliapd/gnptlsesi ope fixther amino acid
oo B R e G FRRER . SAbIA LALLM cions

are deb@ibeé ¢ the Re@ivhi dntitleld “OtHee modifitafioitibelons” bel ow. I n
still anot her enbodi nent of the invention the
rmdlflcatlon in 03|t|on 237 is an insertion. In an
f grianisian dhavsrentioie i nsertion i s sel ected from

the?%&&*%n&vﬁ% 1B Bt AR p ety 167 DR fibich oy be assssed

usinPARIBEINbIe® Asals desetibed Rétein! Uking Hige BIAXHpe® ansiys itiingossible to
Al a, Val Leu, 1] e, Ser _and Thr, _in particular

estingte varigye kinefig b&dﬁtﬁaﬁt@@%/aais schras thesguilisam Histasiatioe qoagant, Ko,

one S, A RSO b 5 B

consfant.tlhﬁﬂl Ientaeidisooryd thetf a higker valierdfiKycoridsponls és e decreased affinity
i nvention relates to a variant of FVII or FVIIa,

for }fjdr ei n said variant conprises at |east one

h FV’H& G%%E%ﬁf%qg‘;ﬁdr@sg%g %ré ?ﬁf : gg@gﬁgﬁgla@uﬁ@/tdr a%duced

clotting\teng)ias nompa'emmthVHam i Vifia. b 8 ipréfemed3atibodimant of the mvenhon

e A AR 5308 Bt i o et

“clot ﬁﬂngﬁ&{ tgx@kmﬁ%&l ?mﬂizhx &,,9 ROsIBSmBsL D @Jheﬂﬁssllyécf’nﬁmi AWhole

acl cations substitutions), such
Bloodnisswy”ainsmbwddlefemdﬂumwe{emb@/ theatiy (ttahhtuft@uhg) gt the gost 0 75, such

003 AR5 o b e R0 P b By

(bvari SR & the 16st\08 waeﬁ a$BYeCiRhS Whale BIBSE Ms@fye destiribeg herein.
am no acid nodification™ 5 made |n the A a domain as

expl ained in the section entitled I\/bdlflcatlons in

: Furt;zer mo%zgcanons

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

In order to avoid too much disruption of the structure and fimction of the FVII or
FVIIa polypeptide, the FVII or FVIla polypeptide variant of the invention will typically have
an amino acid sequence having more than 95% identity with SEQ ID NO:2, preferably more
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donmi n" bel ow, and/or at |east one further am no acid

nodi fication which leads to introduction of an in
WQ2004/0883g1 ycosyl ation site as expl ai ned i n t hePEE®E2004/600193

entitled "Introduction of apditional sugar noieties”

bel ow, and/or at |east one further amno acid

di ficatio l.e.of increasi t intrinsic
then 8% {58 sl SROIP Vo st Trar e T dpli ey $8Q D NO2,
mor&Prbiidratdpbi Ieskt BRYCeithy MAASSEQ TDNAE; RicAds RebratfdnYoby identity
Exanples of the latter nodificationsS are described In

withi§HQ HaNQ:3rAmindg agidsequendedonmbelyiideatity éheonviseiently determined

' j t he | ti T .
fron{A1REK heeiGn oI B b LSt Pty VE L s e g0, usne
defadlF Phrameterso(Thompsdieetas.s 8956 Cluski vy SinpebvikethBls it ity of

Ass,aés gegcrl bed herein. Using the Bl kcore(r) assays

PrOgYgssLy ? Bagencs ahgameppteough spesc W Righties, ostiongpecific gap
. . m
pesh33h 80/ e S0 M AU A7RENO B om r prA

familiesdntdbasd varsiont § (Gtpsipda. vamid. ettal) (udidie Adids Res.i 1WOD AN 1;
const i1l be rstood that a_ higher .

27032 B erst Ll bt esivs 228 Glciovaresal by frangbopppmalysis and
VisuditAtion $PGERIc WAL A0k SEIOTRNEW TBWRMY: h@'NiBgél%? 38 B28nd Nicholas

increased clotting activity (or a reduce clotting
H.B.tJr.097 Geneldeg dmalysiscand Wikuadizatiorr oiFG#retic Vianiatiopy, ef er r ed

enbodi nent of the invention the ratio between the

time to reach clot formation for the variant (t,a,;

ModiRbliod R the®latdomiz 0 reach clot formation for hFVIla
or rhFVIla (t t) is at the nost 0.9 when assayed in

t heapiigeesting gpbodigenof theixyentin ableassione fitiree amino acid

modlB 845118 e B Bh Rl PL2 b Pl 7 ARGhe fad Reiues
countd tffomhe N-Seriinuisitf tHOBYIIQR FR/IIaMslecile Sfrefepddly, doBodifications are

ratigo. (tvariant/t,t) is at the nost 0.5 wheh assayed
mad; if residnes Gy 5114, Bﬁd&dﬁ%@aﬁ@%@@rﬁeed herein. Further

nodiAi [ . i ndj .EVLI or. EVl]

e et A N L o
incremmed icfottirgy dotinity aiayede ahicoedbead bit@nesibihdiapakfinity of the FVIIa

aﬂvanthagﬁoui roperties to the FVII or FVIla .
molecile f-the phospl aﬁplﬁtmffné‘aévesmﬁ@sepmn the surfpsernf agvajed platelets. This
eSS B0 PRl AR gl gt R v
polypeptigepieidsd roximity F/the atherfevhdativgl fapteny patticiiarly FX. Thius, the rate

of attyiigh R Ei1a g Eheiomiobi o e ghehmotergiy pEhe activated

B e TR S T

of activiecthropibis,iagd thusta/higherrat8B0cidss-hekidg of fibrie. pr ef er abl y

B IR
D a0 T Sl (A0 Kok, b oSl i bincing
affinityrelgtivedo the ridi\Jia polgpentideePlic@pBolinid eqibamtefiading affinity may be
measlﬁ'ﬁé gggmtﬁghlro Is%:‘;r?\gn 7 e ale'tt, s&lh as b%f%;f?ed' Blﬁgc‘:olil'éc’é) %lssya\ljys Idg;%:;‘lg\e% PngK
Nagata and H. Handa (Ads.), Real-Time Analysis of Biomolecular Interactions, Springer-
Verlag, Tokyo, 2000, Chapter 6 entitled “Lipid-Protein Interactions”.

A number of modifications in the FVII Gla domain leading to an increased
membrane binding affinity have been described in the art (see, for example, WO 99/20767

and WO 00/66753). Particular interesting positions in the Gla domain to be modified are
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progressive nmultiple sequence alignnent through

sequence wei ghting, position-specific gap penalties
wagep+83ight matri x choi ce, Nucleic Acids Res., PEZ/DK2004/000193

4673-4680) or fromthe PFAMgf am | i es dat abase version

4.0 (http://pamwistl.edu/) (Nucleic Acids Res. 1999 -

.Jan _1; 27(12:260- 2) by use of GENEDQC versiqn 2.5
posifiags F @) K32dp33A34 afgi?ﬂy BAREOE ol/gRARIEP acigfesidys between A3 and

o N B SR pO0- B, RABIE s Mions
one dimadresif theanddificatious nrationed aifoveesebstititivfion iatiposition selected from
B o L NN TR
insmiﬁﬂh BetviAh th 3 and PR Phirieafel) ﬁbréféréé@ﬁ&iﬁdhstaP@Pﬁ andiesmi n,

.e. wthin the first about 45 amno acid residues =
couPnsEatalily gifre sithstitution terbaupdoin pesétiemA2 isde3 2By thegsubstitution to be

mol ecul e.. Pr apbl nodi fications are j
madBUsHed: 167 §1600Re Y pstyfEadh b SRide S Bogfith 2T AT the
substfiitibe ¢ b@ﬁiaﬂ@jﬂ poitioad4dy ABAY apd ithd @Eérabn b&ﬁfééﬂ A3 dndisi is

pr esent I\y believed that an increased clotting

prefesdaly WA fnyn irtergsiingesrabpdigrentrofdhminvertipning damnt comprises af

ffi Bt La. .. € | i R
teast Bz 0P oot b AR S G, PROQ IR TFRICWSRE
combfihaictis@b&eofTMost prefeeatty dhabiriant tompssdsehe ef e following further

result in_a higher local concentration of tH’E
modifiepfiong EéZEm(glﬂ%ﬂFy peptY el G R FDIEGH Aty to the

ot her coagul ation factors, particularly FX Thus, the

rate of activation of FX to FXa will be higher,
Introgluctionyofthea-godypaphidayneietiesol ar rati o of the activated

of TxdaotieR chbediinestohe VI bR hasgisen it ogihed o that

the r%lﬁgtﬁ%édi%%gge Uit Hagg%xgﬂéﬁéedrfﬁﬁ&ioaﬁgl SRSl e /0P fincreased

in a preferred enbodi ment according to
plastinhal f-dispamyordficretred invreased dnga Winder tipoCyye pttied adinamistared

TR i L T S e R

increR MRS Rk 1eGLity AR ReducBll Ser¥RIVDEAH PrdtedlShid Begdhddtidh ! Medical
may be nmeasured by nethods known' in the art, such as

treattopntt wigh Bipslypeptide)varigstagsordigdpitiie dspest ¢f thginveaen mag gffer a

H. da_(Ads.) .. Real - Ti ne .Anal ysi-$. of Bi onol ecul
s o YRR St Ry Jep gy 2T B oy R gosaee
and, 8pfidnalls Nonkértivet i GeBirden! i%fe@tﬁcﬁ@t NamerousAxatiples bf flevant amino
nodifications in the FVH d a domain leading to an
acid pyhstibdions arer@yasriafEOH1AR988. af finity have been

d ' kN : |
anar oo Gorbadfed i WO BTisspSS nBLRLENN ot Rl oy proogy for
developin, 60l VI o FVElathelefil e ThlsestidRg ORANIE 8B B6d-polypeptide

“PCT/ DK2004/ 000193 18 posi tions P10, K32, D33, A34 as .
moiefies prepitacheddp FVaHF ¥ila yariants, meayalsqibs wsed dowths FMIbenE XHa variants

M i ; . :
of th? bl tavehilfg Motk BeBREUEE b SaRTARE aABRL irfochdifig an amino acid
residoe g@inpﬂ_siﬁé ah btadimibnf poap if@frsnoml:iﬁqum’lﬂi? afniste imthe FVII or FVIIa

substititution in a position selecte om the group.
polypepidle yeviang of fhepmyentienatt igpessig o pber el adm e pflaRettide
varighD§S £0b Asketht moftuRnore susceptible to conjugation to a non-polypeptide

moiety of choice, to optimize the conjugation pattern (e.g. to ensure an optimal distribution

and number of non-polypeptide moieties on the surface of the FVII or FVIIa polypeptide
variant and to ensure that only the attachment groups intended to be conjugated are present in

the molecule) and thereby obtain a new conjugate. molecule, which has activity and in
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5 insertion between A3 and F4. Particularly preferred
positions are P10 and K32. Preferably, the
WO 0883¢L i on to be nade in position 32 is K32BCTHDAE004/000193

substitution to be made inwosition 10 is P 10Q the
substitution to be made in position 33 is D33F, the

saa YRS SR SR e aCanit b B 2y SR A e
available@b@st FodnsahediviBnthe@btat ﬂﬁnlbé?‘b?ﬁﬁl'uﬁﬁa&@ﬁesiﬂ%éé @d?ﬁpnsmg an

conprises at 10 [east one of the foll ow ng further
attachmgnt grevp fasike noappolypeptide of chdads nm&sed pRdErased to an optimized

o 08 R AL AP g st
shapd:ﬁ&% anBOHge Bf the3rTadild4ehied 2 E biPSa coddidiation.

I ntroduction, of non pol ypeptide noieties 15 I n anot her

e nbElaiSnﬁ%%resftqgéJObWPPh@?rvapms &ccarfingrie this aspseleaf thepreprat
mveﬂﬂ%ﬁiﬂ drk Skn idesiiferdi ﬁf’ﬂeﬁét e Qﬁﬁlﬁ)ﬁ% Y %%@Emg an

has 1 ncre unctlon I'n Vivo e an
attachmcmt@eqdfor plmnﬁmlslpaptﬁdd mbetelnd/teen inwdeasiad removabiaeFVII or

e r the istered intravenously
FVH? Eﬁp d%ivﬁnﬂ%tratcsléf mﬁ]ﬁg%‘%ﬁ%fﬂ tered intravenously
in E%t%resﬁﬁ@éﬂbodﬂrﬁﬁ{s SR AR stﬂlﬁgﬁtgmgéxgﬁymmﬁmo acid

reduced sensitivity to pr tion

residneolf tha[F VDo F'¥Ha pelypentide Wanaqttos yipered, e thesaltesation embraces

agcor di ect the invention
remofiE afeitb ibfodicidn BERE o ABia e Sur R AR Haghaeit goup for
the n6d=Yblye; W&B@ ofeH6i0e. 38 aHOBH t618R38RovAREd/or introduction of
opt| ona | onger duration between injections.

amingg rrgq;@,qu)thqmqlﬁgep@ ¢ valiaay mey camipuige othel shbstitutions or

ven 58935. var i ant
elyoc b ot 0 Boflcfuch i Sleadlolds milk gyl St dd kbigpes
cmnpmﬂngﬁMﬁﬁﬁwﬂmﬁ%hnmﬂﬁrﬂ@%@h@ﬁ%ﬂﬂpﬁ&ﬁh@k@ﬂAﬂMiih@ﬂﬂﬁM&hﬂe
nol ecul es. This strategy, in which non- polypeptlde
variaphgnet beattashed, sia e Réarinepiptginaseinhibitor dp inbihitthe eatalydicsite of the
ed for the FVII or FVl1lla variants of the present

po vent| on. Mre specifically, by removing and/or
| nl’]?hedmanm geid mestddervompeisihs ah%staduﬂer@gffm“ i ot ﬂﬁoﬁl—@ol eptide
noiety in the

molefﬁ-’ ﬁfg b??%%“%s@ intra n%& 58346 egﬁeﬁ%tc{ﬂ the hasis of thanptyre of the non-
polypggndesme bHRidednd R Js't {ahxeﬁagﬁm e B o?%a/lﬁsf%@ %gwgich

t SO as to na € Nnore susce

. conjugationdrgterget the polypelmdemanmﬁ] and e n«ﬂﬁpolypqﬂidxa et h@todﬁa

i LI b B LR e Lo e B
polyeﬂﬁﬂle?r‘fe' g??co‘P Br f;é]?alﬁj%ﬁ@&ﬁd@ fed @ rﬁMleJ:ul Fanfidb F@id r%s1dues comprising

peptide “variant and to ensure t at on
an attmhnwnh geaup rga;ohmlﬂctﬂiérm thet grotye comisting af Lystun; eysteine, aspartic

acid, BTPRE i it Efe, 00 ik et BRderahit bty Salng ADABC acid and
glutarﬁﬂ%l@ %ﬁﬁ@ﬁre?ﬂﬁl?‘@s@%ﬂn@%&t%ﬁm paGdildd G%epee or nore

roved properties as compared to the FVil and FVlla
rm %&qﬂe anmchtamt grcmpcfag/a nmpolypsptaimmeme to béimtroduced into

or 1‘311151 &4 £ o%ﬂ%elf bﬁﬁ#x ep]tb e%ad ug 1?0& roé?olfgﬂeb?x@émi agid
residucié be aﬁﬂﬁiﬁm is PRFEEBIy6kated RMhORIrfak 8ehe FVII or FVIIa polypeptide,
and more preferably occupied by an amino acid residue which has more than 25% of its side
chain exposed to the surface (as defined in WO 01/58935 and in Example 1 herein),
preferably more than 50% of its side chain exposed to the surface (as defined in WO
01/58935 and in Example 1 herein).
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| evel, the renal clearance of the conjugate is
typically significantly reduced due to the altered 5
WQ R¢M4683361 ze and/ or charge of the nol ecul e achPEl/BE24#/000193
the conjugation. Thus, intergsting polypeptide
variants according to this aspect of the present
i nvention are such, pagl ypept.ides wherein at |east_one
eci @ftg

ami Rerthaemare, i Reskioanrefeashiy selpcted irpmarshet e SYAL mplecule
that R 10QPR S B RS BB ¥inBRS SRF &fe G 4QH4GSG\e AEtive site region
renoved 1n a FVIT or  FVITa"polypeptide vatriant as
and/oiethe ridpe df thk: setivecite biveting deft1Thdse sitesiregions areddentified in Example
epbodi nents of the present invention nore than one
1h@§ﬁ¥no acid residue of the FV1l or FVila pol ypeptide
var TROGo1 Serfide Sh@sht of it intdioR i kil 1 8080AGRIypeptide
renoval as well as introduction of am no acid residues
moietigryiyrisalhyl -dror 28 nahpeipergido awistiss, prefegably 1-5 or 2-5 non-

non-.pol ypeptid i et f chojce...]ln itiongt
poly PR SOtR, B Al i ® naf DRl Doatidd TnBfe, o1 Sptd fon-
polybéiftide dolaeR! indRirtialdrPHG, ¥8dh KANPEGSRE sofdiefoieties.
substitutions or 15 glycosylations that are nat

r el Bunther detailnregaiing ingRdustionsf neepelypepiide maieHes may fe found in
[ h & ttachnment group for the
WO Qgﬁ?%%cgﬁ%aﬁg?%e@c% so, the polypeptide variant
may be attached, e.g., to a serine proteinase.
inhibitor to inhibit the catalytic site of the
IntragyeBpyefiaddionneghietigsi d r esi due conprising an
at t gchyg : 2 ' p ' ‘et i
ey theeihg ihn| i B GRe BR KRG biotPna LTRRdY moiety is 2 sugar
moidiyd.eh dlsd olppeptie varddnh péthefintdnéton drenepahighap addidionbe ene/or more
of choice and, .j st, instances, .,on the basis of th
of thR T A LD AR RO SOTRESE 4 s Eoiey e p iy
' : 182 sifD PR ¥rably daftl lation site i
covaléé?ﬁ’?/g%c . Hg%?@?ﬁ??g%éggly%g% thf:’:1 non- pgl I;_’pep_t?ggo?ya o sHeis
an ineveegly cosylagiop eity, e partichlac an & wueN-glycarylapioh gide, whidnbas been

trofde] By sShafiBedit siveRE, s PR SAnt o g s P opion

locaie@ bB&idethd GRIAdMEn Ghe Hikue FatdiBihdifdg Ste, iNSadte site region and the
cysteine, aspartic acid, glutamc acid, histidine,

ridgeaafdhe getiveisite bindingf defabl y | ysi ne, cysteine, aspartic

acig,and | ut ami c_aci r r gf er abl ' SR
oy < PR asediy thEPiferfPhftont e dehl LB Yoqntilpg 85885 ation i
coveptf tha eleB& R atihnCiities h0FosRioNS RHAS) MPER Sisd eand 8661 It a similer Way, the
introduced into or renoved fromthe FVII or FVIila
term Spatyradlytacenaring ie sive O-ghysopdaiionisin” Breludes themosisions B2 aud S60,

' t@. he Lfied is.pnef . bs »
scp Y8 SPGB AR T fshions e
and WBEf.erably occupi ed by an am no acid residue which has

nore than 25%.of its side_ chain exposed to the

s ur Thselny ¥ery dnipresiing embgdimentsydheinygation, theaomrpalypeptide moiety

-

e AR B R R BB TRty

vivo glycbsydativhesits, Jueh @b an in Wk QOFHGSBEGH sROMY D@00 Nafig@Bylation
st PO BT N6 PO LR | 3 B Sl o S8 A8 Fes n
particular in vivo N-glycosylation sites, have been introduced, preferably 1-8, 1-6, 1-4 or 1-3
glycosylation sites. In particular, 1, 2 or 3 in vivo N-glycosylation sites have been introduced,
preferably by substitution.

It will be understood that in order to prepare a polypeptide variant wherein the FVII
or FVII polypeptide variant comprises one or more glycosylation sites, the polypeptide
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that is |ocated outside the tissue factor binding

site, the da donmain, the active site region and/or
W@RM4BFGE of the active site binding cleft. TREFBK2004/600193

sites/regions are identifiediln Exanple 1 herein. 5

The pol ypepti de variant of the invention may contain

Van%lé) %PO WE’ %%eeﬁt i et ?@géa}%%ﬁlg {%E? B-‘gl%%;llggfréphgo (ﬂ]éﬁge) moieties
at the Qiyﬁmtioﬂ%ltﬂi@) FrlafiplesH ‘gtyc@ﬁrléﬁrﬂ; Iﬁfst éell% are given in the section

non- pol y ge pti de noi éties, 'e. 1, non-

fﬂﬂh%b%lﬂ‘é‘ ded Treauwplingdo aﬁﬁgapmﬁr‘tﬁ’ul ar PEG such as nPEG
r. det ai.l
o PUBEEID! Rl AL AR 82580 o e
but drmnotlmnm 0P =838 comPLiGing ah aindeh dyd residiie aoRAg an amino acid
roduction_of additional sugar. npoieties In

an
resxdluﬁ Ahevias #1 Iegpt entilitiveside b gxpossdve g Bistac éas defined in Example 1

' here%ig NuBPhYiR gidsﬁﬁnr& :lﬁﬁ'%lﬂfg%n%nﬁﬂtg Aid PR Bhvine vﬁi kzaﬁtI fn)% of its side

peptl var i ant he 1 nvention 1's one
chajmebcpo‘swdm the)surfwe ¢as dufined inlBxanipit hderaii Itlshemlddmmderstood that

ri by e herein conprises at | east one v s
wha g eyt 200 Lot ADOLANBC e oGk Gt i used
in coﬂhé’cﬁi%ﬁ)ﬁhﬁitzhﬁﬁd&tfoﬁ of Bh 8 HYARLYySay Hhitigh ¥R aYS A Q8R! th%he

an in vivo glycosylation site;, In particular an in
surfaae a@eﬁsﬂghmw amirgracsd slée clvdin. ixthb pesitiewheierfhe sufiac axbiety is

actugll AR L srssd § 0G0 BF aiestit fn Dirbiiiedt B g S irfonine
resid8® FPpdRitidn e felafivt €0 HRGPragthdflsiiie 6 wRichithe sl nbRety is actually

site region and the 20 ridge of the active site

attachedinless, of epurse, Wis positien isi aheﬁdﬁeowupgéﬂw aceHnegr a tktrmmne

rm tur ur |n | ycosyl.ation, site"
residpf i 86 40 lipas, FHEH i St oY TRRnAE FRRES bR SRR e
allovasddo 6 Buridd) i.8. 1®iHAvE Mss W,ZSWK%r 50%) BY thita!sideadtaths ex osed to the

occurrlng in vivo O-glycosylation site" includes t
urfagdsi ti ons S52 and S60, whereas the term” naturally

00Uyl 69 DL YOAL Ak ko VSN B BSeation sie

posiTtions I'n a ver
include b edigsitiition selebmdlﬂmnthetg‘roﬁmnmﬁ@glbfﬁﬁlN; GesN T106N, K109N,

- pol i d nd t
12k BRNR G S B o VB30 eV elin v,

| 8314914%3‘165“9%9’1 KEH6’IVR§?51@W§W hétlbﬁﬁlv%hﬁf K§Hﬁ~ﬁ‘+@§18%”

n vivo coslétlon site 8r an in :
K3 16N-I§ﬂ}3/]£8&$ SEI3318NpD33$N tand combinatidrischérant. ﬁna prefmed)embomment of the

inve{op S o aftheey i N S v i Bl oo edctd

ﬁ'omiﬂl?é’ﬁ'o %ﬂsﬁh@%@%‘?ﬁﬁ G‘S’Sﬁlf 160 Yk fook dI'ZZQN kzl‘lISfll[l-N]MgT

ycosylation-sites. particular, 'n vivo

Al 75Nl Qﬂ@SﬂbWS&N; 'B%'@i—t—%%%‘aﬁbl%ﬁ@ B&‘It Rédiﬁlﬁéﬁﬁ 17T K3 1 6N+G3 18T,

G318, TRt s SRl I s tmrelatay e PSR BB delefiat from

the glovp lconsétins \GET108NY PﬂPST CEOS'P 293N, GOBP NI 8269 P Bfd &dmbinations
nofe glycosyl ation sites, the polypeptide VO

thereof) ompay8ada268T/ DK2004/ 000193 21 |
In one embodiment of the invention, one in vivo N-glycosylation site site has been

introduced by s_ubétitution. In another embodiment of the invention at least two in vivo N-
glycosylation site sites, such as two in vivo N-glycosylation sites, have been introduced by
substitution. Specific examples of substitutions creating two in vivo N-glycosylation sites
include ASIN+G58N, ASIN+T106N, ASIN+K109N, ASTN+GI124N,
ASINHKI143N+N145T, ASIN+AL75T, ASIN+I205T, ASIN+V253N,
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vari ant nust be expressed in a host cell capable of
attachi ng sugar (oligosaccharide) noieties at the
WQR4pd0833pht i on site(s). Exanpl es of gl ycosyl at PEYDK26X/000193
cells are given in the sect izgn further below entitled
"Coupling to a sugar noiety". Exanples of positions

O O

s PRSI0 STNRIENC TR isaos g ematiomont o,
G53N-6G1 N, G S'Niidél 43BN &6 SN AEX SPGB NH2AEF dEﬁ)N-I-‘éM

Gssrﬁ‘iﬂiﬁ”va? DB GO et BB R AL LS e
G5 8}3113%3 ARGrERRT @is'sﬂqiéiall BNEXS amgsbmermemm dons aabK+0a 24N,

er st ood t hat the term"at |east 25% (or at
T10ANeidS14350991461, Ti%&‘k@b?ﬁh R ROMXIZOSEAT TN NEL P f ace”

T10g RSPt P LA ol bR G VRl e
mem%ﬁ?%igdﬁﬁr{% txggsﬁonrpsgmcmomﬂmmu nin

K1 OWTKH%NlﬁTMWN’&éé@TJ WﬂN“‘Ig‘é%h é(e]é)@acﬁ o Ib]y
x109HF A AE R Tk | v B R SR Er %‘22?9&‘5@%‘{'@673? WAL
KIomES e COuBA, Rt 22 0l b
GI24N BT h a2 e RS A RS dReRe The
Glzﬁﬁ{éﬁ%hﬂ:[dl@&e@?kmﬁfﬁhg%ﬁa 1h #@T&ﬁiﬁes SEP, GL24N+G318N,

uril e ess t
G 128093 N, IKBIBNAN 146 TeAd 758, Iémd)&‘lé‘dil 450 HHST, KLIFLBHG'N 145T+V253N

KL RNy BaeT ok SRR T S REE T o "

KA AU A G KR cate

K143RO8T45THIE3MN, RAGINH2036 7 Al BYIBIMZ 5383 MN#K%TB@N-!—S.’ZGQT

MBS RT A R ATC RliETGr7sTos

A17]'§:EH]*) TENRAENTEIS T2 b e+ S o dve mosanst’, M’NH-KB V6,0
co§y

ation sife I s created by perform nlg
Izoswnstmﬂwm $2086Kad SNHBABTHROGEoUR1 BAL0ETHAZS O,

vas i TP auseT, VAsan SN KA o2 S B

stﬁﬁiﬁﬁiréﬁﬂ@ﬂsﬁ%@m&m V@m:%mmmS%smsmmmlﬂ

combi nations thereof, nore preferably by

T26 BNHRAGOTUrRB HFINEUB bﬁ,aamdﬁaéammﬁ?cmsmﬁm@swﬂﬁ18N

s ARl S T oo

331MM33@N RBESN-AVSITT-45160REGI IR TY RS OSN+V317T+G3 18N,
cosylatlon site site has been 30 introduce @€
R31SNEV AP BN on st FHA D pedeaBl T DN A oy T TRUR205T,
0 s, such
o S5 B RN s OSSR e v e

AlTSTHTIEIRESR6DY, IZGSIDSVP.iaN IIQOST%MGNFHS%ER anW63N$T267N+3269T,
substitutions creati two in vivo N

morapEErbly T4 PUNEZAE T HIBK VR s R R e B
AS1 m%ég %r&&ér%ﬁ%%&# Jfde e atPhred 7 Wo@%%osylatlon

A51
site sites, such as three in vivo N-glycosylation sites, have been introduced by substitution.

Specific examples of substitutions creating three iz vivo N-glycosylation sites include
1205T-+V253N+T267N+S269T and T106N+H205T+V233N.
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WD 2004/ 083361 PCT/ DK2004/ 000193 22 AS1IN+T267N+S269T,
ASIN+S314N+K316T, ASIN+R315N+V317T, AS1IN+K316N+G318T,
WOZARHESE8N, ASIN+D334N, GE8N+T106N, G58N+K109RCT/DK2004/000193
GB8N+GL24N, GE8N+K143N+N145B3 Go8N+AL75T, GB8N+| 205T,

GBB8N+V253N,  GCE8N+T267N+S269T, (Gb8N+S314N+K316T,

oA 5N+V3%@%rﬁ&§%ﬁw&fmb@§meﬁ%ﬂr FroiRadodbRpspeet of the

inverfiiyh(degdited i HRGMESEANSIIM Mhay cortaPOMNiAbAR Thon- 6%(2%ypept1de moieties,
. T1061\ T+l 205T, T106N+V253N,” T106N+T267N+S2
in partiqyegivmerlecrie, 73 deviked SNhypreset application, conjugated to one or

i e A G P U e

K109 w1l BO Driderstd ODtkab/AH3N thd amicbORN-JR6 g8 BPEbcular substitutions,

9N+8314N+K31 T, KI0O9ON+R315N+V317T,
SPemﬁfg R s ke librieminnagidghangas inpagicular

substNﬂlﬂén-% ﬁ%ﬂé‘%@%ﬁ:@w s@%@'@%&%ﬁéﬁgﬁﬁé w%%mo acid changes.

For mmwmmymﬁylmmm@mwmfﬁ diGlidddlinGRE Piésent section

0124 4N, K143N+N]145T+AL75T, KI43N+N145T+12 T 143N+
g.Nﬂorl@move at least one glycosylation site may & conjugated

foa IJ‘kl43 N+N1 Zéé#{%% N+V3 1"?6'1Ii a% % %%4%5%%%%§,T K143N+

ABrthggmdeymation on introduction of glycosylation sites may be found in WO

A175T+| 75T+V253N, AL75T+T267N+
01/ 55@33&%@@@ %“?3%)&;{ HEDEB 1 5N+V317T,
Al75T+K316N+G318T, A175T+G318N, Al75T+D334N,

| 205T+V253N, | 205T+T267N+S269T, | 205T+S314N+K316T, 20
Introquntign ofBamRaNpeDTe EOGies BE Gve O5SINd GOBTHOR BRI OGT +

oSSR bty gl RSB tienonmptupspige moict has

cysteivie a8 bt BXighhhentl 2i0viPiiel GBI pSlypitté 4B dnt of the invention is one which, in
T267N+S269T+R315N+V3| 7T, T26 /N+S269T+K316N+G318T, T267N+

additigp 4o gneanmere of thesprdi @gwmmw above comprises at least one non-

polypgé%%%ﬁ)ﬁgﬂ D%?gr Nﬁ’&’%%g Rﬂ_@gx}#ﬁﬁ ey n st%%?l‘ef&gnly said cysteine

residueds ?ﬁdﬁiﬂb@%ﬁoﬁﬂm Eﬁd@&&éﬁe@ém&hg Mtﬁﬁﬁé&ﬂ ina
r er A175T, TI06N+] 205T,
posm%%w% gﬂ?@ﬁ*ﬁﬁ@?ﬁb@gﬁﬁl saerGlerdomzin, zbﬂsacmﬂngz@s rnd the

ndgeﬁ'ﬁﬁﬁ-ﬁtﬁv?@ﬁ cleB05T+V253N, 1205T+T267N+S269T or
V253N+T267N+S269 nore preferably T106N+1205T,
T1 N Y DA Nontaink zaa:ystmmim@ SdcatefiOoutsid@athetGlh domain and
, r.t enbodj of the ipnyention at |least three in
dlsul‘qfﬁé\}’&%%eﬁ?fﬁ&a b‘ﬂr@ﬁ& Bitween e foflowine GisienessigpgsaE ) gad C61, C55
and CY0VQ7MN\ast asp%m%u(m 02l £68 an&‘@ﬂ‘?.’l dgls RIG1PFUeSss Byd c262,

substitution. Specific exanples o titufions
C159 end 611 oL Hrand G194y CFH0 AadyCH2H smtl bei\menﬂ.’mﬁand As68de

Thus, in an interesting embodiment of the invention at least one cysteine residue has

been introduced, preferably by substitution, in the FVII or FVIla polypeptide variant.
Typically 1-10 cysteine residues have been introduced, preferably 1-8, 1-6, 1-4 or 1-3
cysteine residues have been introduced. In particular 1, 2 or 3 cysteine residues have been
introduced, preferably by substitution.

Examples of positions where the cysteine residues may be introduced include, but
are not limited to, positions comprising an amino acid residue having an amino acid residue

having at least 25% of its side chain exposed to the surface (as defined in Example 1 herein),
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| 205T+V253N+T267N+S269T and TI 06N+l 205T+V253N. WO
2004/ 083361 PCT/ DK2004/ 000193 23 In addition to a
WQ 4083361 et y, the pol ypepti de variant accor di PGI/DE2404400193
aspect of the invention desgribed in the present
section may contain additional non-pol ypeptide
moi eties, in particular a polynmer nolecule, as
such @g e PRVHON POTENESIE AsBRINO i Tosidue bwmg:ztdg:asgé@%@fute side chain

expoffipThe, sRLE (AR BER A PR 000 | hat "any of the
ani Inandnietbstihg mesdmieﬁt dfahé ilfdhion, 3WYskink wedi@RSs introduced near

%kﬁ’eélfled in this section can_be conpined with any of
or at (eCATHTHBIS Epre esysteinegeyiducdnpabe indigdeedd; etheohs,

subst¥RB& ?i &dertiBn il $of §8 g&?&ocﬁ 2266 ! S%% ﬁr&%gc G 31@9 f gllbgﬁﬁlﬁg]fls include:

speciti Cc am no ch anges. NSt
moogz wew; R4QAC, pkﬂ@ﬁeb#@%éﬁmaﬂaadﬂ’éommlp@ﬁ&ﬁlar P406E. Specific

cxan G328 Mdiogn juipi00E, LD D ATl Matnl Bt dioarc and

P4ospg; hpp@:hQQMPGTﬂ ecul e, such as PEG or any ot her
non- pol ypeptide noiety. Further information on

i nt r oductWbile 8fc ngh;m@s)ppud@ mwoicy aaording tathisfaspent of the\iivention
/ 9346 ted b f
s RURATEBE PR ILR LR et SR RIS

 attaclgpeit @k dif, &Ss pref@iddaki Mo E&yﬁeptﬁle |n'ib1é'tyf1§1£ bB&ner molecule. The

i nteresting enbodi nent of the invention'th

polym@nplseylparsyibganyof tieynolaenletmpentiined naﬂleanctmntemﬂné nt

“Conflglih | g oyl BRI s B Sl L0 b YETb' Sbiting of
Imeanmdjrﬁndhad polystheieac plyeelbraloiter p6t RA6 ofide! | Baspar9difar
ptide noiety covalently attached to an

mterq_SWP% %ﬁ%‘}éﬂle&@ﬁ ephyaner P%@?%‘ﬂ%l%ﬁcéép‘éh &/ Y8  residue
AR oLl A e v i

inany smmbhdnamtes,lazg at BesclibebWOODG8935.e, the G a domain,
and the ridge of the actlve

s. t *:'1‘8 ?WQJI & B g IP&Q?PW@MWWW%@S arly epe mmgatabl

s Gl Ui ST 1
molequiayiverigly:of 6% abmit S&D,a 1€about 20T, 8,g. Gdih sbodt [TBEDa f@ﬁbout 20

KD, 535 a5 8l GO Aot 2 lfouic 1, AR (33, Aie 15 KDa

or abdtR VRN, GAEY dRBA1Y R sx attd Wt indifecBY thriBh £ /i fh%lecular weight

enbodi nent of thé invéntion at | east onhe cysteln
polymes {axdlisclored in BEQ 894568 1D d Waed, m@Fme:r&brIya lhx;lypepude variant
i.n t FVII. or EVlla

- compi3giof iR s Beiabia opinGtesiatoe SpBBr{Sh ok nomepptyoenice

25

30

moietied hao8 usbul hRiEH 3P F¥mlabdut 4 téabolt 40 Qbalsu%h ak )ﬂ?&ﬁ '5f1§)a or

resi dues have been introduced. In particular 1,
about )&% ne resi dues have been 30 introduced, preferably

Dy e 30 e R B e e sgpgittions,
specifiedtin khigbéctidnicon bo 0Ghbined SRR of She ViniAB adidiB&difiChtfbns specified

resi due, having an am no acid residue
in the other sections herein.

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

+ addition to the modifications described in the sections above, also contain mutations which
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 lipophilifspmpednd, asugr meiel (B meN ghiLe &

havi ng at | east 25%of its side chain exposed to the
surface (as defined in Exanple 1 herein), WO
wQoeey/eB8B61 PCT/ DK2004/ 000193 24 such as i n BCT/DK2004/000193
position conprising an am ng.acid resi due having at
| east 50% of its side chain™ exposed to the surface
(as defined in Exanple 1 herein). In an interesting
are alemaip ¥homem to whrepsecthie ivtEngic activity cxf)ﬂsﬁt rilyreptide,i ez dhgsg described in
WO%,@ uced near or at the C-term nus. For exanple, a
he residue may be introduced, either by s

S Ulpschinpitls 0@ praéném&ﬁmﬁéhs ihSu@osibsiittiodds b from the group
Specific exa | es of substitutions include: L400C,

consigirgIot V V52 E2OMAONEOBRAEHTY FDES KM pesmeferdy, said

I f t
sus PG s 086 LR, 05 of Lhsertions
VI5M295;B®W8Q&I‘H3OEV+KBM}QJ ngOGPC Whil e the .
non-po tide nmoiety accordin ect o e
VISSRTRROPENZOIE g The VAR AR dRen usi ng ¢ he
VlSS@J%EQQ BQMZ@QQ i on met hod has cystei ne as an

rrent group, it is preferred that the
I\/IZ98@¢3}06WK667A§1E3@6W&M/K837@. poI ymar mol ecul e. The

mer nol ecul. e ma an l.ecul es Nt
‘?F@O‘é%{: E SRHGH T s oy ﬁfa i gPich meregsy
afﬁm E)I%s ofEliHh ﬂl@d}ﬂfﬁfoﬁﬁ ﬁﬁhﬁﬁe%ﬁbs%&ﬁt%sfsemﬁea lﬁ%ngﬂﬁtgeoup
onS| S 't near or branched pol yeth % ene col

cons1stmgarfdt3|9E£ L@%y@%ﬁﬂém’ A 843QnKa2BAK62RULGYQ. LSS, F71D,

7, BB AR R B i e BN PR e eibpfotad bt in

paruoﬂPArmSQt FREY VR6IR 438 whdldBBbRAK M APTheraY. be achl eved
in any suitable manner, e.g. as described WD 01/58935.

Whes alteadyFinticatad above, shewiripstwey dlso PeRizHYRODEFHF Yewaino acid
b Q@n one conjugatable cysteine residue, this residue
substy c%‘Isieferabl y conjugated to a non-pol ypeptide noiety
with a 20 nol ecul ar weight of fromabout 5 kDa to
about 20 kDa, e.g. fromabout 10 kDa to about 20 kDa,
| ar wei ght of about 5 kDa, about 10

kD%hs I?ng reﬁ‘ﬁﬂ*&@%%?eﬁéii’%%éds’%%‘ FadEg et %&gﬁep fidp yariant of

the invehtRalik afefvablgiselected |ﬂdﬂﬁ3the@mphcmsisﬁﬁgdf i po]Wﬁer molecule a

99/55377) .. Wien the FVII or EVlIla ﬁ'ygfﬁf Sl%(i%ifi%g}ﬁc

I .
s b S G5B 5y B4 g3t
variagtSinaiapticul & m@aased furndtion4] i Oivie Balf-life and/bt inbreaseidplasnahalf-life.
St 3@1@%3 e h‘? am@@%o?éﬂijx oL Lin SRISEe e BEfon-polypepide
m01e1§'ggf@ I? 'Jobt%o I hitfe aFfcderBick bf ﬁbﬂ-gﬁﬁrpepude

& ot er sections herein.
moietiezge.gi toa‘tpcdymer molecule and a sugar moiety, to a hpophﬂlc group and a sugar

moiety, to an organic derivatizing agent and a sugar moiety, to a lipophilic group and a

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

reference.
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In a further enbodi ment of the present invention, the

FVII or FVIla variant may, in addition to the
WE34(08338L i ons descri bed in the sections abovePCEDEZ004/000193

contain mutations which WO 2004/ 083361

PCT/ DK2004/ 000193 25 are already known to increase

the intrinsic activity of the pol ype&ﬁl t hose
Methq&dwm:ngm copfy gy PRt ”E}feéfl@’i‘ r ed

5 B A B 1

prodﬂ@%& chullbﬁmg e zquﬁcimﬁteyhoss a&lﬁmﬁies cﬂmhmctnstqomhmw ﬁwr the expression
sel ected frogmthe gr ting of
of the pypaphide Bra /rqogggm%g@g ; variant, wherem a) the polypeptide variant

R AR

capal{8 37 . vidOglivosytatien, addfre by e polypeptige varirnjissubjected to conjugation

dlflcat ons. whi ch i ngcreas in
to ar@@d}?&?@g mRIOR AP PEA S 3’#4@@#35838@ = .3?‘{??.4@%* focther
info Jgﬁ?&?gregéﬂﬁbﬁ B?ccgi‘ d vefiasts 2FENEL. 0f L39E, L39Q
S43H, . K62E, K62R, L65Q L65S, F71D,
F71Y, F71E, F71Q F71N E82Q E82N, E82K, F275H and
onpi nations thereof,, in particular L65Q F71Y, K62E,
CO”JW%GPEE’WW?C@% thereof. 1s As al ready indicated

abopg, poliBertAbleailt taTBY cillpted 16 @ 15ilipeprids ﬁhﬁattmy@ teninyGuitable
acid subst itutions. The non pol ypeptide noiety

polyineinolgcide, sugh ese patarsd pe symetis SHomoapspmst M@f%w@bgn%f typically
mm%rﬁgqlgqug% %g;?éh‘él‘%'lgg{earrgﬁ ante a%{: ¢ 300-LddSdoYE @{1%]9{1]5 é.b%%lt 500-20,000 Da,

- OR P he group consisting o
mord}RERBly ﬂﬁh@fdﬁbe of gboutt SD@DB\,IODO Da(; evananoe, prefefabgam the range of

noi et in vivo I | atji on), an
aboub?2-43 (smhrawathezmaﬁ}%f ot 359 Bfrwthﬁ%b@ ﬁ% Ubrelyy vsed

heremcafl? I:(?ﬂ}}eglfo% WARLSR 91% LS W& %kgh@e Relrd dt’dﬁldlcates an

n artlc ar 1 ncreas uncti on In VIVvOo
appr&iﬁinﬁtd dvéﬁgélﬁﬂﬂ@jular el ga andirefleats e faat that ﬁhfﬂm willmormally be a

pol ypeptide variant ,is normally con d to only one
cel‘ta%@ eptlarwaiehbliyibptioyin 2 sixeny ‘¥ {3{?3 ¥ al so be

t -
%’g%pept | 5& dl\ﬁ"l e%a“gé 58&5’8% £ ?501‘3 apolyarmne (i-e. poly

non ["'ecul

NHpad spaiymeroxylic etid, (1 ¢. qaoiy-CQﬁ]}b)hlAl hectergﬂmi{spnmel aaobmr
compriiagt  Horegt Spupling P cth o RENER BN oRlfh AnfHddfiue.
et cg e dX Hug%lﬁggg'rﬁéi’ rﬁdiébu%s 1H51{1@e 1561?151%{ fidlecules selected from
pept i ties

non p be done sinul t aneousl

the gosupseqsisting eff pofyalkylenderids (Pfk@hmcqhghng) polar@lﬂwl?@agb@ﬁf/@é\(})
et o BB AT s B, BB,

vinyl alcohol (PVA), poly-carboxylate, poly-(vinylpyrolidone), polyeﬂxylene—co—malelc acid

9

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

PEG is the preferred polymer molecule, since it has only few reactive groups

capable of cross-linking compared to, e.g., polysaccharides such as dextran. In particular,

monofunctional PEG, e.g. methoxypolyethylene glycol (mPEG), is of interest since its
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15

WD 2004/ 083361 PCT/ DK2004/ 000193 26 Met hods of

preparing a conjugated pol ypeptide variant of the
WORWE8336h | n general, a conjugated pol ypepti deCVAK26(#000193

according to the invention y be produced by

cul turing an appropriate host cell under conditions

conduci ve for the expression of the polypept|de and,

couplieg chearistnistreletiyay yisape (andy om teapftve gipia i8iavailable g conjugating

with BRHRBLLP s Bl BRSO RBa Pl e HeR B e Mipe i
elimifged, thetdsultiappamjugated polgpapitide vghm@m;el mdmemtbmoganﬂous ahd the
t he poI ypeptide variant 1s subjected,to coni ation

reactioy of theopplyyaerpelscilgewis it o lypentide varianisens e 0 gRptrol.
01/58 ?50 & O%ﬁpc RORRAEPmE §513&&m§cu1é\9£)fte "tli@ﬂdlﬁ%pﬁﬁe variant,

prepara onj ugat ed varrants o
the hSc‘dmmamﬁl @dsuﬁsanf thepmil yrrer moiebwe nhest Hdnpromde;lmﬂn agslvatedl form, i.e.

it e QSRS 0ok 1S RElDERL S URGL BB LR B0, by
(HZ) %Ekﬂhﬁfcbﬁ Qggd?%a&&mayl RRLBELR (DY), %ﬁ%mrﬁd/ﬁ isG@dihamide (SSA),
M ecu af- weight Tn the range of about

Succlﬁﬁﬂrd&Dm'pﬁﬂﬁlaMSPsﬂomoambbmmmﬁlyM@(W), heprairiazole

e S S SRR e B BB P e, nd

uesy&%@fr@s) rSu’itBﬁe heiMggedolkRetofRudlls kiddomdhetialliavdikbly, e.g.

is used herei'n 1n connection with a certain

ﬁomﬁﬁkwmlurapm%hﬂmtﬁﬁﬂemdtj S Abovfrom BeliyMASEPhasmaceuticals ple,

t
R P
presepBinvehtich &b dederibedm the Nekei memé PrginegingGataibg 4003 (Nektar
Exanpl es of hono- pal grrers i nclude a polyol (i.e

mermuycmcomommm ygefernegol y- 20 NH2) and a

P %ﬁfgﬁgm& Afih eﬁnbo&mgﬂ?#’%(r} o cou%h{bﬁ*’ HE &ghg&ﬁfg the

. PEGgH&dp(§30 ﬁltfbﬁdb@@ﬁsteﬁie&ﬁﬁdmd Spa‘ﬁ&mm;@e&mfmcﬁvﬁ@ﬂﬁﬁqmlymers

20

25

30

b B o P he, Eo b Repi s v

vmylg‘ﬁ’&%r?erlk%(%ig? I‘B@‘rs)d @ﬁe@gxﬁ@g gﬁﬁ)}ﬂﬁﬂféﬁe e Lg\éfglﬂﬂ‘ﬁ@r ;‘inalemude—PEG

(MADGPE(B)“, pruférable :@ﬂmae-ﬁm (MBI amPRE) aﬁ&whonyl -dizglfide-PEG

PSP ,E‘a'r%%“ brstrmiadt it ferHG RS mpRQ) Topigply, such PEG
or mlag ¥|ﬂ> & Whﬁﬁ % §1§@a§%%%yﬁng¥cﬁ'§fa‘t?g§ ?(2 gﬁayﬁouﬂm kDa or about 20

or any
kDa.ot her blopolynEr suitable for reducing inmunogenicity

<o PP Pe B P ectle by o eﬂfﬁ?{srmmai

| SpBUTEL éljnﬁﬁﬁh Bn%etﬁéﬂ%taﬁﬁ'bo%éwﬂﬁinﬁ %‘éﬁﬁﬁe@fo@![’ﬁﬂjdatlon of
GEneraIIy pol yal kyl ene gl yCol-derived 30 polyners are

FVIlis fndpa V0 I0&/58A3% - inentperated darciinby trferieace.
non-i nmunogeni ¢, have various water solubility
properties, and are easily excreted fromliving

Couplli3aD uS0Bar iy S the preferred polyner nol ecul e,
since it has only few reactive groups capable of

cr ods otdento a¢§w@9 ipeive glycasylation of thepolypentids vaday of fhe;invention,

‘the nugle G sreaﬂence %ngo%rlﬁé ¥ Ip%fypeptlde variant must be inserted in a glycosylating,

eukaryotic expression host. The expression host cell may be selected from fungal
(filamentous fungal or yeast), insect or animal cells or from transgenic plant cells. In one
embodiment the host cell is a mammalian cell, such as a CHO cell, a COS cell, a BHK cell or
a HEK cell, e.g. a HEK 293 cell, or an insect cell, such as an SF9 cell, or a yeast cell, such as '
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nmonof uncti onal PEG e.g. nethoxypol yethyl ene gl ycol

(nMPEG), is of interest since its WO 2004/ 083361
WOCH)49R3%904/ 000193 27 coupling chemistry is rBCHDK2e44000193

sinple (only one reactive grgup is available for

conjugating wth attachnment groups on the

pol ypeptide). Consequently, the rjsk of 0SS- |

S cer@mféq ?rn%’lﬁ%zflé’estomé)rraamf %/h ehystestis age&fl%e ?}B%’%ﬁ k%‘éf%ﬂef
info bﬁ%h%n@vs 8 gy ?‘Wlatxg'?ounﬁ AN 0/58D34 Bk wo

pol ymer no Wt thep ypeptlde variant 1s
OBIOMSemcbmommbptefer&wﬁo ef fect coval ent attachnent of

t he pol yner nol ecul e(s) to the pol ypeptide vari ant,

the hydroxyl end groups of the polymer nolecul e nust
Vietﬁ’@ds%%ﬂﬁﬂng R pﬁl&p@ﬁh&c\! %ﬁgmf &'l idveBtionM th reactive

functional groups (exanples of which include pri
am hbe pelypertide vodangy ofibe p(QS@)t mvem‘tlon,, optigaellynia gy @Mé}eﬁ form,

{
ey DS YD Spd b ey e o
cons&%thi@@ﬁiﬁﬂébﬁ'd@%@;deﬁ@émo&ﬁgm dI ide ﬂzmaimmhlbé:qir&ssing the
(BTQ), N-hydroxysucm ni m de al dehyde,

sequeqeriB Bivarighle Eansdoraed mla@fectaﬁiahostﬁréﬁﬁyabéy,éhq It} is @ gamma-

cubé&léﬁ%olﬁas{’"&tﬂ' 62h gga Bﬁ elgg\ggxze&%o?ﬁ&ﬁt 2 vﬁl § of the

mveﬁékion ﬁ]?ﬁ\be pfodﬁé@ll;l TRIB@]}!’. lék@\%cﬁhﬁ]lyp’ﬂy: ehetmmailsyiéthbﬂs (r)]r zUt{ombmanon of
eci fic exanples of activate ranche
chenaeqﬂﬁ@ﬁhe%%w%nmn %E@emwa? mﬂ%ﬂ?m
tech%;ag%fiescrl bed in the Nektar Ml ecul e Engi neering
‘og 2003 (Nektar 15 Therapeutics), incorporated

her Aimicleptidesegueneencddinga palypeﬁdwananﬁdrt@mmgion may be

enbo PEGyI atjon.is ac con at i
cons eghs GESIaRE0h ST URE & Ao watere Plrsd e AT ARA then
chan %ﬁ&% déﬂ&?éb 56 PREVIARbSuctiBA ﬁ(é %Eﬂfdn)br substitution) or

r ferre or coupling to cysteine residues, include
rgmd%b(ﬁeodﬁdmmg stibstisationPBCthe relevantiaming avid r@idne(s)S- PEG)

bl | sul f nPE |
D0 TRt Sipehes B Py VoRiT L o LS o s n
acooﬁfah@@ﬁi’fh IcBidentibsdl nfdistRts PEGerma by tEE@cle&fd@fSBdi@ﬁbU is prepared by

ort hopyri dyl - di sul fi de- nPEG ( OPSS-nPEG). Typi cal
chenygamymhe;xs oL b?ﬂeng@nybhemuqlmude ﬁWbesazesm ein Oéus@mcl@tldes

e dBnseCP3 o retno 259 ooy BFpBRRR RS Viight and

preferiBlR %ﬂ@&lﬂg&hbﬁ%oﬂbﬁseﬂlﬂﬂ 48 favoretbinBaé Bosk e€ll inﬁﬂ@bﬁ&id 1eBombinant
on nethods and (%/_1 rs that may be used for

polypm,dpémn@tﬁ vl bewr cpd; %@Wplﬁ wx@h%@b@gonucleoﬁdes coding for

h
pory B B8R BB e S BE R Ul g et strvc
(polsfrﬂﬁawﬁhﬁﬁﬂﬁhctﬂdﬁ) Jigatiembr Kiﬁaﬂoh&:hhm\tmloﬁ (LCRPBarhwy, Proc Natl
- nucl eoti de sequence encodj ng the pol peptlde ﬁrlant

Acad¥@US#e88: 18%19% 99 h. Thgimdiv: Wl&@lﬁﬁ@l Qtigrspiselly contain 5° or 37
host [ b
overgﬁeﬁl. ec@é&éﬁi rom&#tarx@%uﬂf(fﬂ FZ?T:SgtnougSf uﬁgal (r)r?yyegst ),

i ns@ate asserabled @y sy@ltiesispsite-direntédrantagearsis op kasthercraéthed), the

I n, one
nucleotide sequence encoding the polypeptide is inserted into a recombinant vector and

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

sequences and hosts for expressing the polypeptide
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enmbodi nent the host cell is a mammalian cell, such as
a CHOcell, a COs cell, a BHK cell or a HEK cell,

We 26804/08336EK 293 cell, or an insect cell, such RETHK28RH00193
cell, or a yeast cell, such ms W 2004/ 083361

PCT/ DK2004/ 000193 28 S. cerevisiae or Pichia
nt,ioned

pastoris, a f the host cells

her dBnspmPinaR Y acfhs e ey AvkaoGRo U PRGOS vector, Le. a vector

whidh 4ERS% z@iéx@r@clﬁﬁmﬁéﬂ:&al%ﬁﬁ FMlel repliGatibR Hf'grhidﬂ 1¥Qd ?endent of
01/58935 and WO 03/09346 I ncor por at ed ref erence

chromopemplgepliestiopresp arplastid. Alieyaiisly, dee v@toramonmwmhewhen

m&qdﬁ%egﬁﬁoga{]nl’u;ggg IIE % %a&écﬂ @8 (]jlggﬁt cg l%n(%%g ﬁf‘)& esﬁglgatg%togefher with

thethcﬁﬂ@mﬁﬁ(d)yntamdiﬂthw&&nﬁﬁbﬁﬁfédknom in the art. Such
met hods i nclude constructing a nucl eotide sequence

encbb¢ ﬁ@ﬁ?%m&@@@@me&@wﬁ@n wgstordn avhéshyihe su¢laefiderrequence
encoﬁﬁ%qﬁ@g@lg#r%tﬁb ﬁrgghﬁl? ﬁllyg re%l& ﬁﬁlﬁ&f{oeaﬁhﬁ%nal segroents

requued fortphadriptign bHie meﬂebu&ﬁehua&emrllﬁ@pﬁﬁﬂy derived from
nt s of  the

plesTpn DR - G S RSP Y71k FEBIPSion . he hos

ceusg%é}ﬂ%l:aﬁg%lﬁeg%hg?e%hem C%ql synt béeélslg anrgﬁédec)é%bl nhant %tgﬂed

informatinn oh syiablewvertnrs fotexpiressing F¥limay he findgn A0 01/58935,
mcrgw% t| e variant of the invention may be 15
018 &GS i sol ating or synthesizing a nucl eotide
s eorn@aﬂteﬁn eBsFHl Béhuehidd? isalGinkd BeteintB3NGhdall &ﬁn%oneants which are

nucl eoti de sequence so as to effect introductio
necessaertadyentageoss f the erpressionof ther]m}mwhdﬁ variant dbthetiinemtion.
of the

Bach Yon i Rhcrth b be ek fo2eil s BIBR 25 Sanensn epopding the

polypepeié vashnkb. )/Slﬁ:hfcﬁnt%lrse eﬁde@’!ﬁélﬂﬁ@ RS ki noPlindted 8, GABLRr sequence,
w th conventi onal Alternati vel y, the

polyadgaylaten @Pauglec@uxerﬁmm sm@pm auorpgter, zohasisenergistream activating

W I —_—

sequémaeﬂcl‘mdehlpeorﬁ@ﬂeﬂ A ﬁﬁiedzaﬁle@ufﬂ’b& rediol BentelR SéquRflces may be used
pol ypeptide variant, and pref erabl y._sel ecting those
in the.praesme IvREon . aax/of thel coniral Kequeases disloser in W O/ 5BA2S,
incorb&%: tencRO! Ypeptide variant will be produced. For
xanpl” several smal | ol i gonucl eoti des coding for

po (EHeanusicofidé Sequeresiof dek jpoéntivancoting a pb@lpéptﬁ&yvmﬁnt whether
S es nd assenbl ed by PCR 25 i&l ymer.ase chain
prepar Btfrlt?nﬁjzﬂecrq Pegmess, qm@éﬁlﬁo?p%wap oF E@@}qd&ﬁn@xmonaﬂy

mclué@@ﬁ@d’lé’oﬁd@ eN@% that éﬁ:ﬂﬁ ssfél é@cli 21 %/1%%;1%1 rﬁ]egﬁc}]g is.present

The |nd|V|du I gonucl eot
whendhe polypeptide varigrs i$ mrbmnmtadrfeam dieycelis srewhich. it @mpressed Such

ol el Bl el AR e v

PR ah ThE $ H%?e?h&é’rﬂ 1ol ?cfgmp

gdloperabl y | |lngtl 0 con tbg Is]:{eq encg;@%é%n‘éﬂgaé}%o?ﬁgdwﬂh
VIB)Op he@mlagw@ f(i-¢. losigiating mﬁnm :im)ﬂmhw soureel thanh&VET)do tieeipolypeptide

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

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

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

appropriate animal cells or cell lines, as well as transgenic animals or plants. Mammalian
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Persons skilled will be capable of selecting suitable
vectors, expression control sequences and hosts for

W@ 94888pIng t he pol ypepti de WD 2004/ 083361 PCT/DK2004/000193
PCT/ DK2004/ 000193 29 The rggonbi nant vector may be an
aut ononmously replicating vector, i.e. a vector, which
exi sts as _an extrachronosonal ent ity, the replication

cells are pgfereed. Bxamplisoé hactenal bpst celly Bl smmepifive hagtepia such as
strain \M?g 1")’ﬁé?lll%%1 & rénB? %{'@%ﬁl dog‘w g{zf)ty] Jr Srf:l or?{)gc%]; Yr %lrén QREative bacteria,

such hdteisaif &l colt Bxdnfited uisthitabdd Elagmnmm fmghl he:ﬂlcektsainehhde strains of
t oget her W|th5the chrom)so Q‘S? ' dt haﬁ les of
, Bt B4 nige Pedi Hrv F’é‘i"é’r"&tﬂf 0 erma. BXanmpies o
smtalﬁé g&%?ﬁbs‘? Gﬁl‘l’seﬁlqﬁﬁe Lita b €4 LA o MYELSEE '.@%e%ﬂ%?ence
I'ng the polypeptide variant of tRe invention is
Sckzzomclacbbmybasnf(édwem;@dm wana sucheay e prstoris en ifi methanelica,

nscrl t | eot.i se he Ve
Hansp e B 4 P R R LA B el
mclu&'@ﬁ@%hd&;to%élﬁﬂiee s&h% @%r&ﬁﬁfg@f&dcf 519 ¥ BEHS ®F SR choplusioa
host i0 cells nen |oned erein are commercij al |

ni celéw(&ilglaﬁm) 69S 84575218k Expmplen of puitablcanamenalige hagticgls nclude
crink@ 583 by Wil B IS HOREAREIGSEIY S Monkey o
lines (@ij Q£ ©OT NEATSTTRTOBS0R ICOENYATCESCRLS mf); medse cells (e.g.

herein to include all conponents whi ch are necese
NS/Qr BebsMemstgeRidney 6BHE) celb kpasds s O G5 G AREEREL-10),
varli a f 1 h
ol ) At o,
in theeie ast ml&lﬂe fropobitlizaiepostiovies buvhtas tftiAmetiomt Type Culture

sequences,_include, but are nqt I|i d}l ?1‘3'
Colle@g@mé}g@kvﬂ aﬁgmﬁl@@ mgxﬁaxg@&gé:ﬁ % su%P Sﬁ cell, may be
modiBEdtE él@?ess Qfa%qﬁ%ﬁbf gﬁggnfsr&a?ﬁtrh&ﬁ’s‘féﬁ%a rggﬁé detetibdilin US

sequen sequence nscription
5,047 Bﬂ;nmaﬂer to phbvide iinprionediglytésylationtof the palywppéide wariant.

Lgfﬂdp ods, p%@%o&%ﬁ@ﬁ&' ! f/ont%F ﬁﬁ ‘gerceei@?@es as well as other

infodlnﬁé{@gég%a% 2 RN, ﬁ%dﬁ&%n%ﬁﬂ%yﬁﬁﬁcétﬁﬂﬂ{ﬁ‘m yabifed, e5Rdnd in

I ncor porated By reference. The
WO 0LI6396Y imter;:@eaxuiah@:emdiyrefmeucnventl on encodi ng a
pol ypepti de variant, whether prepared by
site-directed nutagenesis, synthesis, PCR or other
Pha Qﬁ‘ﬂéalc oRitionUTFhd dvehfion HAE it8 uBeIC| eot i de sequence
at encod a signal peptide. The signal peptide is
pr dearfirths ashent, thh prepesitypeeptivnitelates fomeomppsitpnpin particular to a

- pharS g CoppPaton o risbenbo isglig plais FEBRIRAG s BE

phmﬁxcehﬁ@al@edc e;&ﬁ!ﬂ@@ﬁln’%@ér@éégﬁﬁﬁSI on of the pol ypeptl de
vari ant. The signal peptide nay be honol ogous

nor'Fel pojypeptide Ve omﬂlerphamwwt}cabeomm%%% @fg@xﬁéﬁg fo the
. ting.fr source than hFVI1) to the,
mve‘g’&n%ﬁaeﬁf %s%d n}%%ﬂ]%ggonol ogous or heterol ogous to
t hephwptthé Bigh clottifg effRichcs, fgapblypqmduedananwfmhé invaftion, or the
expressed fromthe hagst cell or one which, i

ot
pharmagentical pompppitien of theriwyaniipg ippaticular psefidpr the ‘reatment of

uncontrollable bleeding events in trauma patients, thrombocytopenic patients, patients in

anticoagulant treatment, and cirrhosis patients with variceal bieeding, or other upper

gastrointestinal bleedings, in patients undergoing orthotopic liver transplantation or liver

resection (allowing for transfusion free surgery), or in hemophilia patients.
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further information on suitable signal peptides, see
WO 01/58935. Any suitable host may be used to produce

WO peb4f98i3gbept i de variant, including bacteria ParDE3H00193
not particularly preferred),3ifungi (including yeasts),
plant, insect, mammal, or other appropriate aninal

cells or .cel i nes as trans ic animal s
R e L ST el OBk 68 PR SeSHo It s the
4% 1&@%%@@%%%% HROUS Eﬁ@gﬁ &5 1fgeTRfheni RirdbPsh t}ﬁaeécbﬁomy

incl'ude gram positive bacteria such as strains of
BacTtaums is elagpifig] agnither hluniroraenmvm Bbmt trauma results in internal

§ amn ative bact ch as
comBer i, 35 Gimag ol RAI Kb SpH G Ripep P Mg (oo the
conséwaé oﬂ@xsdgeﬁﬁﬂidn‘étraﬁlfé the 8ot i AStroTing ASARY, Yédsélv 8nd organs)

A. oryzae, A niger, or A nidulans, Fusarium or
resulﬁm@mmlhaem@mﬁa@l es of 5 suitable yeast host cells

' nC'!FHl‘aﬁl %ﬂég%gg%de@?ﬁ%n%& 5%8%58 éetr@c%cmﬁgﬁtg \C/gﬁliéfﬁ)% wounds,

Schi'zosacc ver ony

falls Ana¢dasdro accidemits, Bnd siab kanads. ca, Hansenul a, such as H.
sect

E 82&%@@#3 %{%1}:%5 %%stf'éﬂaem@b#e@&pfldgésp ﬁ@?ffﬁjﬁfﬁﬁc ' chygnic
alcoﬁﬂﬁiglgﬂﬁﬁﬁimfﬂaﬁﬂgﬁggg %%f % (gﬁéﬁ 4§m9 tJi&ﬁr A oérbahﬁ?saas well as

by islixettahjuey yawayp ot hile Host tdamegd, $ndludihg pﬂm]aw l‘ﬁﬂlm'}eaﬁhosxs, primary

sclerpRn Biante L FRosa hesS Fopbn (f%e;ss&?@raw%eﬁc%de direct
11ver§ufj-'ﬁg:ﬁ'&5ltﬁﬂe§§éﬁ dis&dg sulch(A EGe HittrodiB! 5%_‘%9&1*- siBlddfRiency,

. NS/O, Baby Hanster”Ki dney ( I nes
hem¢ahromatdsiCEViRIn’ s_éxsaaso;gameman@glycowtmagadiswm S

.g...HEK .2 TCC t t abl
Tranfpftagds dhetrey RikeaRtoR for rating 1S Ttabe GRRpug P,
pubting, BEPRShbOidpEs B! 1-:nlfebseitfsns nivaﬁndi{watteﬁa aTISG?ﬁ)eQHHé Yarent of the

15 Col l ection, Rockville, Mar Al so, ‘manmal i an
inventisini for the masnufashure oEOmedidam: r ﬂ@ trastruerttiod diseases rpdigensler

si al rasfer se Q. .4 6-sialyltrapsfer
whegaEt hiiion St 8 suBieie Sl bF R g paitta dites o
methot ForGveRfing b Yee@snhlavitig Odisdabeoindiborgenivhéeleinvasét fBfthation is

Met hods for introducing exogeneous DNA into the above

desirglle) comypsising aglenipistering$o a taermaliin nesdhiereohan elfeatiye agrount of the

I C VI I
polyGERHE SR AR IAR RSO inRhabl |
her Bxamaphss sfefissassidisorddth ahemitiuticasdd donfonsationos dedirable
the inventiqgn and its_use |In_ a further aspect, the

incluge.dwt finot Hpdteditomemoripgs, mshginghrpchema 1085, as well as patient
with Q@Je}é GtoRfrofict ﬁFecﬂﬂ%{, ealé ttl.'aﬁﬁlat Fig*ﬂ%?% ﬁl clude patiepts

nprising a po vari an AEion Pan
undeagoﬁ% phaplantdohs, patiénts anﬂbegmng)feeecd:mnrand maﬂentemhhpnaau&al

blecdBipBSPHPb GBS HEEORoRst T HOGAH R Bt Betioas
polylgegﬁcﬁ@ SR HventPwilPbd &% egnGlofleli st f@ﬁﬁ%ﬁnﬁ@ f¥moptifa, e.g.

'ypeptide vari ant of e I nvention,

von. Whllebradelitcass [hemophrhs i4, |hemop1ﬁ111a BBeori lmmﬂanlmﬂ is

rijcul ar ful of
pa ”I‘hec Lcl)li?pep ee vgnanto thtquvetn Sr? gs a ne stered to patientsina

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

condition for which it is administered. The exact dose will depend on the circumstances, and
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30 uncontrol | abl e bl eeding events in trauma patients,
t hronbocyt openic patients, patients in anticoagul ant
WQRYAIBBAt | and cirrhosis patients wth vari ceBCT/DK2004/000193

bl eedi ng, or other upper gastrointestinal bleedings,
in patients undergoing orthotopic liver

- spl.ant.ation ar..live resection (all ow nq. for
will bt BASRBIE by Bhs Sllpd s SR RE PR B A e gty the dose
shoul b2 &pAbR BT BfekeMink SN D AV1R3erits br EprRbdrBf ihe cofdilioetr
. ,as an injury to living tissue caused by an extrinsic

dicgap peing trepied (Thwill he apnasent to thoseokekilbin the artrthatanieffectiys amount

-a.lar Js bl - econony. .

of a A Sarifhy o bFpc QRN B PG 0 M B0 W the discase,
the dBhey e ddnainiverati@ssohedule,nwhethe tifapol goupide 5601 or 66:@Pdkition is

.darm%i nd i nternpal haenprrhage whereas penetrative_
adminjsier ﬂ-'?)&% of Reongneiomwih ofice hsrapsrtiaagsnts, Perdestan allife of the
compdiidMa el Rl HOMIGE thé B, vessel s and or gans)

results 1 n externa aenorthage. Traunma may be caused

by Roepolppeeptide wadant ofthg. invandibh i cprafecitdy ndminigered ioa composition
. und fal l.s. . machi nery accidents, apd stab wouynds. .
inclo i Borrmn Gl By TeE ROy SO RN e R e ) Goeptable
mearis™ diftier or BEéiphBatdted AbfcanSe alyCeiMy hdBrreEA iR Bhfentd foRhom it is

hepatitis (types B, C, and D), "and autoi mune
a ¢d. tSush akarmar¢utisslly agceptabliercauiers mjdexgipigntavang vodll known in the

ot 61 5 P MG U L BB (o580 S,
Ed., Mask Pabligaiy CRUpas [@99@(}; PhAiafaksuticACk s8R Hoh95¢vel dpméat of

jury frominherited di sease such as cystic fibrosis,

Peptiges, e Rrotgins, 51 Biokiosr andt 1. dilovgeged, Bite estionfrdensia2000] - and

j : ' , .act ] a stora
Hondfot B it SRR R BTH 3R Y Bop sl Y e P RirahiBal Press
[20000pr treating late stage cirrhotic patients. Thus, in a

furgher aspect the present invention relates to a

pol Thsplyrsetideraimts ofithe myentionantbieawed (s i hend/or in a salt form
thereBR SURAL WG iffiads RECWEFIERLCRL]. ST erdl or alatine car
metaldemich abbadiud, pdthdsivnh,amlidian and paghesdim} 3evdll {se@gitzine salts, These

i nvention relates to a nethod for treating a manmmal
salts B TR cXFs araybysaesst a & edelingaadier Amerhous sFusiltEon | s
20 Aasial i o i e . _

- need there%c?u%%@e géétlﬁéhe ano%’t%hgéﬂ?l%gbgpoi ypep{| gleJheorm
conjupgtiorawith other therqpieaticragentst Thede agemntp amytiedncorporated as part of the
invention. . Exanples of diseases/disorders erejn )
Sameipﬁ&?’éaa?_ §E%°3&F9}P1r’§psbt}%‘ifi”8w %a‘ﬁ’_@&#% _@Pm{aﬂ;ﬁl}’ B thg plypeptide
variaftQf the Hive@Rfbn! Sithdd SFRAFRAGE Oy inl d%%%g?%gwﬁﬁ 2 her treatment

henorr hages, "as well as patient sever
schedyte: dnadditiore thdpodyptiptide vasant or plartmaeentizal demosition of the invention,

exanpl.es. inclu tients. 25 undergoi ng
nmy??ﬁﬁgﬁﬁg%FgPW%ﬁﬁ?gﬁﬁfﬁﬁﬁ?gmundergoing resection and

PatA eitintvifeithy Siipesal of th HIRSUNR dfenRSIPEBRIJYH S8 HRERAL and other

di sease/disorder in which'it is contenplated that the
mamipalsy b thearethodstaneapplicable tohothihumap dherapsf and feperinary

.iﬁﬁ ased clot formation is henophilia, e.g. von
appli #gbrand di sease, henophilia A, henophilia B or

he T phbinfacEitical composition comprising the polypeptide variant of the invention

may be formulated in a variety of forms, e.g. as a liquid, gel, lyophilized, or as a compressed
solid. The preferred form will depend upon the particular indication being treated and will be
apparent to one skilled in the art.
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The pol ypeptide variant of the invention is

adm nistered to patients in a 30 therapeutically
WaRpEOB33t dose, nornmal |y one approxi mately paPET/DE2PH$00193

that enployed in therapy wsgh rhFVU such as

NovoSeven(r), or at |ower dosage. By "therapeutically

effective dose" herein is neant a dose that is

s uf Ini pertégvlar; the phasaseriticrkocangsttion coppEeing thepelupeptids yariant of
300 By ISR B o i
variaBOR4y 68 BRphilReh K2ty 00 proRadur&Pknwivid intike art. The polypeptide

varia%’glgx%ﬁ ?b% Imrgg ?tla,ﬁs g%lﬂﬁé&?rsl% | !g lﬂ%g@igl%vélpcg'ﬁﬁ{ftl@ggs %g%ggqggfvﬁ\gfdegradaﬁon
sites B QYRAbLIRErGh. Tl?esaﬁl%ﬂﬁiﬁ%e Bf‘@qtﬁﬁiﬁ?rd dtabiO50lSHIE PAGhartioh MRs in
n bei ng 'l be

condition or Indicati reated. It wll .
easiea ppatimgtior the pitten awd, irs iicl dase of anhergencies; guiekes action, which

ffectiye a t .of ol ypept.i de ant.or .
ot G bcsiate st heirERER kst wallderR piln the pacsicnfer
indichfiéh BhingaeMed snd WEI BOFPardnbRd GBI RkSLihdkd @0 schedul e,

whet her "t he pol ypeptide variant or conposition is

ad i adneinistratignoefdhe forpoylations afide pessend invengionspn be performed in
th ti .pl | ' t.
ol RERRHS LRURREDenc RS e bl i npuaty,

 intradddébrildy, iepiatale, r@istiamially intdaperitoneiity] Drainasqulatyer abl y

adm nistered_in a conposition incl u%\‘ﬂ

intrapymonarevagieally) spciglly Spirapgularisa OF ey, %ﬁg?eﬂaé’ulﬁ manner. The

i tiscal: L i a 58 i
GG TR o B S s
acceppiable i techidueswieil kinowadtrithd t, sueidas fBmgls or implantation. In some

. pharmaceutjcally acceptable garriers and excipients
instapiies (HIORTRIA S Ty B ireckyappltas 4 SIvAERARSPEY:
Rem ngt on' s Pharmaceuti cal Sciences, 18th edition, A
R CGennaro, Ed., Mack Publishing Conpany [1990];

Parelleealyraceut i cal Fornul ati on Devel opnent of Peptides
and, Proteips, S, Frokjaer and.. Hovgaard S., . .
Tayharred Girmple eEoRbTecaGel foaN 0D i saion in particuler an
ofR B dsigdled B GHaRinedhSadnihftr8Sid. A0housh inthBRecasksl . |
aque@%gs; maceut isg% Préss " [ 2000]). The pol ;’}’B@Lﬁ dgﬁ'ﬁe . )
pharmageutica] solution Femiuiaions axsprovidedin ligred forms appropratd ferrimmediate
in,a salt ,form, thereof uitable.sakts incl -
use, $56h B trs! fpRtietods m o B VR PR ol M pu 8 form. 1o
the féthiea chseeth@abiPosifi®f Mlust bestiaRedricras udeNThe4tess Torais often used to
cal ci um and nmagnesium as well as e.g. zinc salts.

enhardedbe stabilitsef the agivecomplosnd sontaipedin the cempesitien under a wider
. Cr al line.and/or . r ph @ 7 -
varicfy et Rl e SRR BY LSS 60y e g dvopbtized
prepaREHBnRiagd ?én%fiﬂl?'n@(ﬁ‘@ s@bld than fheftjligaed covntenbdrts. Sudielyophilized
therapeutic agents. These agents nay be incor por,a]taed
prepagafignsrare TronsHEIChRIHE 1pME? hﬁ&&ﬂdﬁ@m of oRp BEMOrGHIIgPlenay
o | -
phacfs ST B840, AORAFOLEh Y AT e RO LRAR it
physielorecal il solutionanot hér treatnent 25 schedule. In
addi tion, the pal ypeptide varjant or phar eutical . .
conlpEare pigarepter FhE AR ﬁaywe%eﬁ Stppidizgg, ormulations or
' qi% .ot i " i ", . .
sauo 4008 BB ol AR AT i e e
degreand patityewith one or more pharmaceutically acceptable carriers, excipients or

stabilizers typically employed in the art (all of which are termed "excipients"), for example

buffering agents, stabilizing agents, preservatives, isotonifiers, non-ionic surfactants or

detergents, antioxidants and/or other miscellaneous additives.
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manmmal s. Thus, the nmethods are applicable to both
human t herapy and veterinary applications. 30 The
WO RMHIBBeUt i cal conposition conprising the pol PEEPEREE/ 000193
variant of the invention mey be fornulated in a
variety of forns, e.g. as a liquid, gel, lyophilized,
solid. The preferred formw I

or St&Lal g&rgr essed ) W
dep@ﬁ %Fg 1eEop o pateniah forpylations seblrsion gdmindsiratign of FVII
28R adMvbll aOSst-ARI i | il
004/ 083361 PCT/ A0 ARGy Sy ot h bl ks affwo
03/09éb mmcenppiatal hereinpysefeienne.conpri si ng t he pol ypepti de
variant of the invention nay be formulated in
. lyophilized or stable soluble form The pol ypeptide
var Tl thveRionie filrfep BB &Linie INAihEhdn il LEEHHES
known in the art. The pol ypep?i de v%%?%ﬁ{m%&he i%'a
stabl e soluble formby the renoval or shielding of

Vil ion s sites as described herein.

MA e a %mggﬁgﬁg@%ai ning a stable soluble

preparation lies in easier handling for the patient

.and, in the case of enmergencies, quicker action, which

Ac’*‘“’ﬁ&f’f Hegiqrl y can become |ife saving. The preferred form

wi | t. rticular..indicatiqn bein it

{r emnelREE e R0 8ol SHY PlicyleRRR WPec? BhE Hm within 10
A of amyt atoffihie thsktalitic tati(asidats Hhe3, zamika44)ons of the

present invention can be perforned in i o0 a variety

of ways, including, but not limted to, orally,

My ' d | ebrally,

Measi%nt r atﬁ g};gﬁm ‘ferﬂévﬁéﬁ(fg:r&r?rgf#%y tf“’ﬁ Fgltp‘){ed?ﬁ%neal ly,

i ntBratevkytio degragfationi cah ba prdasmred nying Megissa! descriedcahald 5,580,560,

~_intraacul arl or, in an t her acceptabl e manner. The
Exan}pi?#}’!’ ?m%gﬁlﬁ]ﬁé‘uﬁ’&#?ﬁaﬁl%r ed continuously by
| NfRdfiheaordl roRUArIOdTYSs bill BEASRY id &y iARFS AR Bin
_using techni ques Wel nown in the art, such as pulps
radiolgbelladsamplestand comparingyroteoty sistsfirhFiVES ahd énefpilypebtidé earfant of

. . be directl ljed as a solutjon_or sp )
the inlBRicathy WiticihhedtBod Siulesiiol DbisHIsE ate RIS PAGH md
autor. ')x_i on is a solution, in particular an aqueous -
sol ution, designed for parenteral adm nistration.

Al ﬂ@ﬁlﬁ’g@ﬁ‘f@y § agsay gsedfor Qﬁmt@grbmalyﬁsdbgtaﬂdipm “reduced
prote G5 I B SR ot 3 R0 et
that oblafiedbg tAF Uk d8thebsuréd BY 861 s@hurifls bYOBSthhss7eathihQ SDSIFAGE gels,

the fornmer case, the conposition nust be thawed prior
HPLG ¢ asgacasyred by gopssrvedpatalytic astivity in sesdparison dowalddgpe using the
: Act | c contained in the
ﬂSSue?%ﬁgﬂoép%ﬁegﬁélﬁtﬁggw%gégﬁné"}g%erc%%g%llsf[‘;igf”y of storage
.conditions, as it is recognized by those skilled in
the art .that |yophilized 25 preparations are generally

Determnation pfthe Molecufer faight of Feliweptisgs forisnfsar t s.  Such
| ol i e. L tutad: pEi
Y5 PO AN P SIEAEE ) BPint P ncr, o

ﬁltraﬁpwm?rmﬁlmsghhmassia@d hbér@l_efﬁrbﬁt&mhasssspédtrmn%@ eihiibrium

centri gzta.t?orn, e.?g.r sbglp%éﬁ ggco?({ing %oelr,tla.en?mli, UK., Nature Vol 227 (1970), pp. 680-

85.

Determination of TFPI Inhibition
_ FVII inhibition by TFPI can be monitored in the amidolytic assay described in
Chang et al. Biochemistry 1999, 38: 10940-10948. |
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physi ol ogi cal saline solution. In case of parenterals,
they are prepared for storage as |yophilized

W@ 30008361 ons or 3Q aqueous sol utions by m xi RGT/D&EZ004/000193
appropriate, the polypeptidg variant having the
desired degree of purity wth one or nore
phar maceutically acceptable carriers, excipients or
stabilizers typically enployed in the art (all of

| whi ch a rped "excipients"), for exanple buffering
Deter’ﬂg@ﬁ?%?}ff‘ggﬁqﬁiﬂng agents, preservatives,

| SOhOBipabiey 55 vardmtd 18Dl 1B IHPAMK anhatddrusinbpirerogemdrs pf the three
anti oxidants_and/ or other m scel] ane

2l : us, addj ti (
BIACO0 a0 J6wTbe HURLSOPOUL U oeaiobetedrh G Vit S5, 0PohaTo-
LY A i Up4 A3t Lt b ARy 1999,
s GRoBGREU LU ALI00E 0SB0, Bl U B0 i
38(7)Pro8pavesi ons, is found in WO 01/58935 and WD
03/ 093465, incorporated herein by reference. s The
invention is further described in the follow ng

TE-i t,-égé' ?F&éIBQWE@ﬁ%sMTER' ALS MW METHODS Acti ve

egl on active site region is defined as
an¥hisessaghhesbéemdengibed il deait oropage 308246 ini¥elpastupp et &, JfBiol

apy atom| atalytic triad (residues H193, D242,
Chenz@(ﬁﬂ;%@;@%&#—gﬁ%ﬁt of Reduced Sensitivity to
Pr alea hé molRal-as 85 haRyddi(eitire hyvile, Py tegmlypeptidevariant

_measured using the assay described in US 5, 580, 560
of the InveRtiamiplits Stivatbdfogmpisonized yithe spurce of PissBhelipid @raferably

ur rpore,., reduc r ot @0l vsi s i e
s SR i S IR L R P iR PP T
buffeCQMRMihGBS Al AP MitoFicd indibiidnltinethe rédetiopis!siupppd byladdition of

variant” of the invention by w thdraw ng bl oo% sanpl es
excesa BB TduFhe conoaptratieass factor Hfags theapmeaired bl ergqeggﬂgge at 405

o o9 SRR Ao el 0 o o

- backgdad AAfidsee Factos indeperddaichetivitymirhF ¥ akas)is deteenined as the

reduction in cleavage conpared to . that,h obtained .
sbsorb PR PSR BN SASOREIS BYA D RSBGPS AGLLY &f e polypeptide
. st aj - PAGE ; bIEBakdead frer 10 minutes.

varia] SRSt (g BEME derdnhfede dRIBRRAIANG afer 10 mimt
The ritiitRtwisoniBe ddiity of trpelybeastidervatiand cpdisaetivated foim; and the activity of
assay decri bed bel ow. 25 Determ nation of -the

thFVipiselefined as\RpingHwof Pol ypepti de Variants The nol ecul ar

wei ght of polypeptide variants is determ ned by either
SDS- PAGE, gel filtration, Western Blots, matrix
Clottiag dlsssiyed | aser desorption nass spectronmetry or

equilibrium centr]f ion, e. DS- PAGE Iy _
to Thg SHIng agivity of, ,q&et%a o vzg?glts(tﬁgrfaf wexB: ptgga%%ﬂ il @ne-stage |
assays and the clotting times were recorded on a Thrombotrack IV coagulometer (Medinor).
Factor VII-depleted human plasma (American Diagnostica) was reconstituted and

equilibrated at room temperature for 15-20 minutes. 50 microliters of plasma was then

ransferred to the coagulometer cups.
FVIIa and variants thereof were diluted in Glyoxaline Buffer (5.7 mM barbiturate,

4.3 mM sodium citrate, 117 mM NaCl, 1 mg/ml BSA, pH 7.35). The samples were added to

the cup in 50 ul and incubated at 37°C for 2 minutes.
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30 85. Determ nation of TFPI I nhibition FVII inhibition

by TFPI can be nonitored in the am dol ytic assay
Waal8gdd in Chang et al. Biochenmistry 1999, PEB/DK2004/000193

10940-10948. WD 2004/ 083361 FCT/ DK2004/ 000193 35

Det erm nation of TFPIAffinity The capaci ty of variants

Lo e ab e s (el Sk st P e el Y aded o 0
'ﬁnalFRc)foEGentljﬁﬁM of éﬁg L ?ﬁé miknre \}%9%11111%3&&3& 43¥BC for iﬁf-@@ﬁnﬂ The

erge et al. Biochem str 40: 9522-953 1; and
reachuif wag maiaiecEmjomhmg B0 i Tﬂf@Eﬂoplas’ﬁt&(Iﬁ}s 1957- 1966.

ndependent ctor . XActivati on Thi s assa has
oo 10 FEEHE BiRF PRSP BOSEIs e o Sip 507 g ed
Wlthﬁﬁt aﬂhlﬁon%@%bhndp%s@im Pt ¥as 8rfy-38 34 F@@@@M software.
Briefly, the nofecule to be assayed (either hFVIIa,
rhFVIla or the polypeptide variant of the invention
activated form is mxed with a source of
m‘ofﬂ%ié’ﬁ%él ®id (preferably phosphatidylcholine and

phoghé élbttﬂz‘ﬁ a%ﬁ{ritﬁ 6f FVTIA ah@bar@an®f th8re3f wartdnéRutddiifl ahediage
Factor X in Tris buffer containing BSA. After a

assayynd the elettingtimes wers reqondedianes Targmbosack &Y seagyisaerten(Medinor).

n of 1s ces EDT, ent rat of -
100 FE Y AR ey RR R sttel ol SREEF Rl o yovteycine
50 nﬂ@@qacl m2d HAVT Gl HEON3 9 hnPir&RFRTEAAE 'ﬂi@re&éthﬁﬁdh@t "Ehe clotting
(5- 22272, Chrom)genl X). After correction from

reachac ey mmaﬂed b}eaddlmd Felttdeod enitqiningdits @d3 M tri-podipm citrate as

SRS AL SR B R e 2o

activity of the polypeptide variant of the invention

: | so determ ned as the absorbance change after
Amlél%’t?ﬁ%%tgs 20 The ratio between the activity of the .

pol Yhe philitjeofithe vandnts forcléave smell ipoptidecsubstrates candetheasured using

the Qe Sbrets Frap RAPTY Py rE PR e i Bl dbou

1o-9bfﬂm ﬁp&smﬁm% H{mqhd-ﬁe&ag» 157 agﬁso 2M RESBBSmINdathe0.1%

clotting 'tinmes were recorde Thrombot rack 1V
BSAg éng.’ml Hnmm:)  Kuvtigimone) solutad¥ c(sTFbl i dilutst ¢o 80+4R0 mhin assay

vt A AT S L SIS 5% PO M . At

min HchbRdnld For? Eer% i Wit géd&ﬁ@halhﬁﬁ,%ﬁ%&@gy 0 nlifl $ncubation at

coagul oneter cu variants thereof were
37°CJithaureectionrs Gasted by mdditi®nof e SCX288 sulktizte toi T voMiead theabsorption
O% SOdI um |tra 117 NaCl, | nmg/m BSA, pH
at 40p nge§s SEYET eB‘?}B dto the cup in 50 ul and

I ncubat ed at 37C for 2 m nutes.

ELISA Assay

FVII/FVIla (or variant) concentrations are determined by ELISA. Wells of a
microtiter plate are coated with an antibody directed against the protease domain using a
solution of 2 pg/ml in PBS (100 pl per well). After overnight coating at R.T. (room
temperature), the wells are washed 4 times with THT buffer (100 mM NaCl, 50 mM Tris-
HCl pH 7.2 0.05% Tween-20). Subsequently, 200 pl of 1% Casein (diluted from 2.5% stock
using 100 mM NaCl, 50 mM Tris-HCl pH 7.2) is added per well for blocking. After 1 hr
incubation at R.T., the wells are emptied, and 100 pul of sample (optionally diluted in dilution

- buffer (THT + 0.1% Casein)) is added. After another incubation of 1 hr at room temperature,
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WO 2004/ 083361 PCT/ DK2004/ 000193 36 Technopl astin His

él\/bdi nor) was reconstituted with water and CaCl2 was
Waa@s3xela final concentration of 4.5 mM ThBCHIDK20G4400193

was equilibrated at 37C for 3b-20 mn. The reaction

was initiated by adding 100 gI Technopl astin Hs. To

the \ggl%:uggzg% Cl a t%ﬁﬁwq dgl(ﬁ)h a1 gﬁ%e —lagglleEF ;i Eody
diredied Aok BRtEER 'ﬂké do%%ﬁ%ﬂ#ﬁw&ﬂdzkﬂéf e e?:l\sl‘mecubfmon at

software. \Wol e Bl oo e clotting a
R.TFtdllosyed byt dunoicandshes With AOIT bwife, mﬂwfeﬁeptamaﬁﬁh@’é@ﬂﬁmh

assa ét ?Iottlngtlrres vvererecorded on
PerOESARR Q) lasup P etk dilaci/ABRI0) is adsled obtier agother 1 br
t uf )
mcug%q]({ngﬁtgklr n‘éﬁ;}%%ﬂkﬂ%gﬁqﬁf)ﬁ%@s@?{] ‘gﬂﬂ g[%i’fmc}(ﬁ) @ g ”ﬁm (3,3°,5,5-
tetra@eiyPhenpiding, RKomadidTédhaAs, Brehe@rl) @s dddedr £a6tI00MirCHBubation at R.T.

The cIott reaction was initiated by addition of 50
in the dgrke 400 b?fglah\’lrﬁr'ﬁj%ll@%i@ﬁdl@dr@l?ﬁom%@tmed rastendeed curve is

t anal ysed using Excel or PRI SM
prep&‘%? ?gﬂi@%@m@gé%eﬁ@i Assay The ability of the
var Aamuv@y,d-r\awmm Varipe® tn@e)es%abﬁﬁﬁai tﬁﬁod%ﬁﬂhé’@la domain
t he, chronogeni c strate 5

neasuy ed usin
rathey ghapn, taropeh, ﬁ%&rlgofﬁa% dorasimIn teie FLISA/setup, svellf pret eoated pvernight

f
it g Mg B YN A B RS Al
depehﬂmﬁ bioti)i- lalﬁ.ﬂmeﬂ lemotiofal #eil-Gll dmem &&ibolly l1§u§ét1'(ﬁ?.t L 900 pul per
é& nMin assaé 20 buffer. 120 | of assay buffer i's
Weﬂm TR oM Eabh 15 pddedvp the TERend dintiorrontfrs.s TF.
After 5 mn incubation at roomtenperature with
E kg shaking, followed by 10 mn incubation at 37C,
e reaction is started by addition of the 5-2288
substrate to.1 mM and the absorption at 405 nmis
determ ned at several time points. 25 ELI SA Assay
Examplel Fvi | a (or variant) concentrati ons are deternined

o Ry Rl BBV L bbb B Sa A e e,
J Mdl Bzdpl%t& ass 003 Pisaked fdrmhlE’BfatﬁﬁIQQt is RRéd et thk nuﬂbEﬁﬁg of

over é}coatlng at, R T. (room tenperature),
residygsyip Shefpiorangs Hags npt ol ﬂw seAuener: Hiwre.fee hmedrthmqlwnnal

““m"%“ﬁg'é“'“i%%‘tﬁ% P BAPRI0% 118 eRralR ey ey siions .7

14, 1e,t1@gzo 255126;@29]2&6 SSMrNamhereﬁﬁmMGIﬁ (thrddTettgrtdbBreRatios) or E (one

far _bl ockin After 1 hr incubation at
letter ﬂggfe“ $1ﬂ%esalﬂé lexipe egﬁ preseat mabe phuciresEorfgher information

onthé@:ﬂ&ﬁlﬁ’lﬂﬁ{sﬂﬂﬂééﬁhﬁﬂe sBe ¢l }50835 buf fer (THT + 0. 1%

Casein)) is added. After anot her i ncubation of 1 hr at
roomterrperat ure, WO 2004/083361 PCT/ DK2004/ 000193 37

Surface Exposure

Performing fractional ASA calculations resulted in the following residues being
determined to have moré than 25% of their side chain exposed to the surface: A1, N2, A3,
F4,15, E6, E7, L8, R9, P10, 812, .13, E14, E16, K18, E19, E20, Q21, $23, F24, E25, E26,
R28, E29, F31, K32, D33, A34, B35, R36, K38, L39, W41, 142, $43, 845, G47, D48, Q49,
A51, 852, 853, Q56, G58, 860, K62, D63, Q64, L65, Q66, S67, 169, F71, L73, P74, A75,
E77, GT8, R79, E82, T83, H84, K85, D86, D87, Q88, 89, 190, V92, N93, E94, G97, E99,
$103, D104, HI105, T106,.G107, T108, K109, S111, R113, E116, G117, S119, 120, 1121,
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the wells are washed 4 tinmes with THT buffer, and 100

Al of a biotin-labelled antibody directed against the
Weepd0idsl domain (1 pg/m) is added. After anoPGEDER0MH000193

incubation at R T., followeggby 4 nore washes with

THT buffer, 100 | of streptavidin-horse radish

| dase DAKO AlS, dostru Dennmark, dil uted
Alz%égﬁb 831%8s 5%@&;26;6?12& PAAS(HAR. Y1 Fik, BI 3700 4Bkt A EA€2, K143,

R14B s, %1'450.41@% Rgzzg, Pﬂ?ég‘fgé@%ﬂ”gg?z el 08N 58Ty130% 160, K161,

nZi dine,
E16$(dm7énNTé3;iG]ﬂMSAlmmw4k)rlBS, Iaﬁi@&deSAKtle? RBD9yiN200, R202, N203,

oos B4Rl Bl T 50 90, By $ASGh o

T238,5T230! KDAY qmzmsgvso Y] 354 NoweSeyes @k, %266 T267, E270, R271,

Alternatlveﬁ 1a or varlanté
F272% 064761 R2 €W F2RB.Judfe, Lﬁ%’?’ @©28840238, rR29opGrzm 292t B298, 1.295, E296,

e e R NTE S T ¥ T M

Sszca@aznszﬂszma*smjzﬁkmgi@%ﬂ 8m38, f}:@"34dS33ﬁ3K3@f7 K841, Géi42 H351,

ci um dependent biotin-| abel 'ed monocl onal ® ant i

R35%) &3 Q2664 yTﬁZO 05¥d, G37RJRIA9, E385 Q388eK380aR392, SBH3, E394,

P393 hﬂsut fﬁwgg 185 9%% E@gsgfgﬁ% glilq%ea;dray

st r Tt fmﬂlewufg fefidt¢sower detesmined t(WhNé 180U E5 0% 95 Hﬁlr S1de chain

- expopdf to e Bioe oA i o6 7, 15, RBRP, B EVREIS, B15, B20, Qa1,

23, mﬁbﬁﬁe 9%2%54?%3@ 1&\/\%5‘%9"&5%%“ %ggqggm% $53,

follow’t he sequence. aveused

Q56, @ﬁ;éﬁﬂ;ﬁﬁ%d&ﬁér Qﬁﬁ,gﬁd?oI@E@? 1. . 0P24, m T:QH;T@S CR’FEH(ESQ H84,

k85, 3086, 307,086 180, Mo, §B. WeS ok el m &6, Gl acidp, 8111, B,

S1192pb2 EVA Bbi Dmis Q’lﬂzﬁ f99€ Bl i ¢4 %Qﬁeﬁh@é Ol N145, Alds, 8147,

Resi dues 143- afe not present’ 1n e Structure’”
K14&, @’ﬂﬂ%&lﬁoamﬁlwmsagmsﬁ Ktﬁe7 Pabe,NHI3, @194 A173K5197, K199, N200,

R0, R A G BB AP 2 £D50 EERE BB ea2sn, vase, D2ss,

T267f pnvsamvg FE] HoeS [DYonR 296! Qﬁﬁl%@ﬂ 1293“%?95 '1@5% MY, Q308,

% of their side chain exposed’to the surface:
D309|;\|@31h3:2312FQ31L5131l§6K3E6 G383, DRd 9, N3zD, B323, Dﬂ:iza,K:EMGsszL

63675371, %dbs, i, 1F58, iBe RREpad baokiRa0L 2904 gpa Pl

543, S45, 047, D48, Q49, A51, 552, S53, (66, GBS,
S60, K62, D63, Q64, L65, 66, S67, 169, F71, L73, P74,
TissupFgctor Bindinga¥ige 'R79. E82., T83, H84, K85, D86, DB7,

3 7, . E 5103,..D104
3%‘”5%%%&‘?%"?%&53 °%%°ﬂ§ﬂme§4%wm§fi%dum WFVII
changi:]ﬂiﬁr AISJ&Zﬁ thé datipleXVTHE0 Ads (i3S GrbreRieTin IKa P SsHsB R 311e Bue
i GlL24, V125, 5126, T128, P129, T130,
factor 119; I3Lﬂ§ F@1E§5 ]'p’é&;j,,SQ F40, 142 S43, 560, K62 D63 Q64 1.65,
169, C70, F71 C72,L73, P74, F76,E77, G78, R79, ER2, K85, Q88, 190, V92, N93, E94,
R271, A274, F275, V276, R277, F278 R304, 1305, M306, T307, Q308, D309, Q312, Q313,

E325 and R379.

Active Site Region

The active site region is defined as any residue having at least one atom within a
distance of 10 A from any atom in the catalytic triad (residues H193, D242, §344): 1153,
Q167, V168, L169, L170, L171, Q176, L177, C178, G179, G180, T181, V188, V189, 190,
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R144, N145, Al46, S147, K148, P149, Q150, G151, R152,

G155, K157, V158, P160, K161, E163, L171, N173, G174,
WAReH/088684, T185, 1186, H193, K197, K199, N20@CTRADE(4/000193

N203, 1205, 5214, E215, 1123%, D217, (218, D219,

5222, R224, 5232, T233, V235, P236, &X37, s T238,

nisE2Ei, 8 4198 3108530, RATLE o T80 DR300 208 soso
T233,218273s4 UZSB,, PA328623 32998, m;thﬁgﬁm%emigz 13%@2&%&@45 L2486,

V28k'§12§2 9—‘@&37 Wé%@ém%@@% 293013243 B325 N3256, Many4F328 25338, $339,

Co4 IR, % DY e Sish p e os, B obleee. vier,
S363 38804, K389, CRe8) 2737639377, 3398, R, R385, QRN 633839736, 1387, L400
dI%(%S V399, L400, L401, R402, P404 and P406. The
an owi ng residues were deternined to have nore than
50% of their side chain exposed to the surface: Al,
A3, F4, L5, E6, E7, L8, RO, P10, E14, E16, K18, E19,
The Rizige of X Activg Site BDEingf8ft E29, K32, A34, E35, R36,

o, e eS8 b S e B pgton o

the FW& st@ZﬁJre RFAK. : KiB7s, AhTsKBY09 38800, NB63, 1588, R290, G291,
190, V92, N93, E94, ‘7. T108, GLO7, Ti08, 'Ki09,

AZ%IP?@?L&H@T%O 5119, L121, Al22, D123, Gl24, V131,
E132, L141, 142, K143, R144, N145, Al46, S147, K148,
P149, Q150. G151, R152, G55, K157, P160, N173, 6.174,

Exadple® K197, K199, N200, R202, 5214, E215,11216, (218,
R224, V235, P236, G237, T238,11249, @50, V253, D256,

- Desigrogfan qupressiopggssenefor gxpressen of gl impgmmatian vellsn292.

o AR e SEO NG, Bt e S ofthe

lengtESEBNA eﬁcﬁﬂﬁigplffgx?l Wﬂgfi%?g.g%&?rt 284 p r eﬁ?&”{ﬂg@@% 6t all Pg@? 6. Proc
an i ssue Factor Binding Site

Natl %ﬂf&%@ ng‘gf%i ' Hadvassiyathenizd mgrden taifaciiatalrigh cxpression in

mamfnﬁh!u?c‘%lf& Fﬁ'&%nﬂﬁ?‘@ didh 850k context ﬁrg 81&33?050:@% th the Kozak

he conp ese residues Wwere
consmuss&aqﬂeﬁwr{ﬁozdie M.iJSeolkeRiof H870AupRod 96(@}) :947-50), lsd $hat there is a

18 E35, R36, L39, F40, 1 560, K62, D63,
perfegignate g)sfhe CPBYISIEAGIUESQ UpLEpAm q_fgibe i&ﬁstmmdonewondly the open

80 s K Gl B3 e v
the caipos freqpaadly vgad iy higlly 8xpreid fivamad gRRSOF uﬂEerﬁmd transhitioaal stop
s e ek s i
transldforfil EtopNTRS b &i&xgl?ésﬁbwfﬁnﬁiéd?ﬂggi Eédedvgfssassembled

H193, 42 53 4 1153 67, V168, L
from 7Q-mer miﬁ@hgmwkot@w&d Bty angd#d uFib@lend pHisRyrs Me@€ng BamHl

and EBAGEr s1t\épat2t%0 %4 08(?’ §’ ends'? %{)e%g y4lésc1}ggos o arc?’ PCR techniques, which
resulted in the following sequence (SEQ ID NO:3);

ggatcccgccaccatggtcagccaggccctccgcctcctgtgcctgctcctggggctgcagggctgcctggctgccgtcttcgtcacc
caggaggaagcecatggegtectgeategecggegeegggecaatgecttictggaagageteogeoctggetecctggaacgeg

a,atgcaaagaggaacagtgcagctttgaggaagcccgggagattttcaaagacgctgagcggaccaaactgttttggattagctatag
cgatggcgatcagtgcgcctccagcccttgccagaacgggggctcctgcaaagéccagctgcagagctatatctgcttctgcctgcct

3 geettigaggggcgeaatigegaaaceeataaggatgaccagetgattigegtcaacgaaaacgggggctgegageagtactgcag

cgatcacacgggcacgaagcggagctgccgctgccacgaaggctatagcctcctggctgacggggtgtcctgcacgcccacggtg
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A191, A192, H193, C194, F195, D196, K197, 1198, W01,
V228, 1229, 1230, P231, 5232, T233, Y234, V235, P236,
WRU#0838988,  T239, N240, H241, D242, 1243, A24RCT/DEZ8)4/000193
L246, V281, S282, (283, Wea4w, &85, 286, T293, T324,
E325, Y326, M327, F328, D338, S339, (C340, K341, G342,

s e e R R e Bl rasios

taa Bete BR3¢ 2 308 At
By AR 88 B s

gtccgqca‘gtea%gct@%a%ﬁiﬁag@a%ggcgg@pereatﬁgctgﬂgétoggtrg@g¢a§gatm0gagcatgacggg

gacggeﬁ gfé@ cgé‘%%\g%%ﬂ@a!ggic c%[il.ygzﬂs %&g}g&c?@ég %%(%cgq\t&%%ctctgctccgcct

ccac@gﬁ@;;gtmac%dacgtcg@ﬁ&ctg%&Eligcagﬁgcﬁgi&m@&mg@cé’ctggctﬂcgtccgct

n of an eﬁfreSS|on cassette for expressi on of

ftag‘-‘ﬁﬁ@s’ig? Cﬁﬁ"tﬁ&%ﬁ?‘ﬁ? %sft%gépqg@g&%cﬁqﬁegq%g@@&@@%@t@ﬂwcwgctgatga

e B oA R RU ot sl Bhigfpbdlumgcgatggeto

caagsatmgcap@gggrgwc@gamccmatgabacgcakmgcg@gmtggmucmgggatcgtcagctgg
Sci A 83:2412) , S nt hesi zed in order to

seo B B P P a e oA R e SegERe ecagppastontecseeg

cgaaddlBg Egg%tgeg chocEREBE et RN EatARedi fied according to

t he Koza consensus sequence (KRozak, M JMdl Biol
1987 Aug 20;196(4):947-50), so that there is a 20

Fhen oSt obaibh o ERERARGS PRICHEURG: SBP ARty groresion
cassebie fo 16 VIR o répabddl BAEGorIRElite ifFor0 oMo IP Rinfkia). 'The syntheu .

t he codon usage towards the codons frequently used
introm frgp HCENpe a8 amphifipdipsing standard BCRwenditions and the pnmers
transl ational stop codons were inserted at the end of
the open reading frane in order to facilitate
CBPRIFpr T4 15t - AGCAIGGETAGTUACTGEGOAGGTHAGTATNUAS (SEQTD NO:4)
* , expression optinzed hFVII gene was assenbl ed 25 from
and 70-per DNA ol i gonucl eotides and finally anplified

CBP@PE}%‘@? an espec‘{Q I VEl'y %ﬁ;@ga?&aﬂ#ﬁﬂj NO:5)

t echni ques, whi ch resul ted in the foll ow ng sequence

SEQ |  3). :
resﬂé%&&%?&&&%@ J@aér@gw{ﬁcwg%@# a@ﬁb&\’@%@p@ SepEllbsfpre
clonifs S PODUEA 1184 SGERE Honf 2pesultm§ #34.

caggaggaagcccat'ggcgt cct gcat cgccg gtcgggccCaat gcct ttctg

gaddegpsgjon ceggeite foc hFYHJaeasgdoped between the BamHI and HindIll sites

oreR SRR Soopoeeceesssega {1 casagac

cgat ggcgat cagt gcgcct ccagecct t gccagaacgggggct cct gcaaaga
ccagct gcagagct at at ct gct t ct gcct gect
Examgple B}t t gaggggcgcaat t gcgaaacccat aaggat gaccagcet gatttgegtc

'Com%gg? S YR SRl e xedani G e PRGRAE o1

a&%@%ﬂﬁaﬁ b6 '
09 Beq0ais a9 edinhg b Mm@u’mv&é@um RéRAfihg constructs having

variagf 213 open t@d@@émwwﬂwbsmuted@adwg bythe SO PeBJendln thedN-
tenniﬁﬁ%qﬁcaﬁg%é 6%&%%&1%%%%% ﬁ{/ﬁ%%%n reading frame was first amplified in

individual primary PCRs.
In order to change the codon for D196 to the codon for N196 the following primers
were used pairwise for the primary PCRs: '
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t aagggggagt gcccct ggcaggt cct get cet ggt caacggggeccaget gt'g
c%gc accct cat caat accat t t gggt cgt

wet @g‘%gﬁét cact gct t cgat aagat t aagaat t ggeggaacct EETOFS0¢H000193
gct cggcgaacacgat ct gt ccgagcat4jacggg
gacgaacagt cccgccgggt gget caggt cat cat t ccct ccacct at gt gect

OB R T A A AR AR A ACCacAGEG 22 (FFQ D

NO:gpael t t agcgaacgcacgct ggcttt cgt ccgct

agcct cgt cC C ccagct gc acc ctacegctetc
CBIg P o AL A AR IRte i a i £ BT aAEd8cts F REg D Mo
dcccaggactgcctgcagcagtcccgcaaagtgggggactcccccaat at cacgg

agt atat gt ttt gcgct ggct at agcgat gget ¢
CB26aa%jg ETE G DO ATHIIUEHRGCCCHAYYTO g5 oGEQIY SIcag padct at cgcgg

T LT Ay ——

tacatt gagt ggct gcagaagct cat gcggag 10
cgaaccecggcccggggt gct cct gcgggeccctttccctt gat aaaagett A
vecThe pmmm@r@mmgvere then@ogxbmdané mdqemmmhmers (CB499

ond GRESETRERC nfie Wi RBERIRE RonfiFF Pkl Betimadyobepersag the mutted

frapritret @muctaﬁred:nwm Rrﬁﬁatft kOB ﬂ:.@lie Nags PR ;ﬁ\mﬂc't {a§ st Owith

standard PCR conditions and t
Xbalappgmbandrased 5o subsHTRIDE PAGCEATTEEBAGH f AEVIT Giding rgion of

expr#M&%ﬁﬁ@%@% Leda éeg.tor(pggglfiﬁnw the SHI96N

varianesul ting in a 332 bp PCR fragnment. The fragnent was

cut 'ttg NheT and_ BanH before cloning into
cd&fg@ ¢ FXFgRiqpt the genstrpts don positioncifd noanmtg@c comptiugts were

mad{;lgt e Sear?]-ﬁ jé@fﬂgﬁﬂ ﬁg Elgﬁ%ﬁc{s%‘o; sﬂﬂﬁl #41 Y—%’é‘ﬂ slvxger}g %mde using

the endbpribaeisng i n pl asm d PF#226. 25 Exarrpl e 3 Construction
of expression vectors encodi ngpol ypepti de vari ants of
the invention Sequence overhang extension (SOE) PCR
> (gggg aRgid ugt | ant
CBml/:@j\illgl L%Ggrl;ﬁriga [ ngqﬁﬂgruég?w th s%b@#qa ﬁ?ﬁg) c
CB36né’ S@EARCRWGAIGAT@G&TGCHEM IP@EBQ EDNO: EDB)
C-terminal part of the FVII open reading frane was
first anplified in 30 individual primary PCRs. In
allow‘ii{_gjﬁ& dir€etioRaN&Snihp 8 eRER Y7b Pind A8 ! et&ﬁtr gﬂﬁﬁerfu‘gé%m the
6 the followmng prinmers were use pai rw
SOE-BRngagtioncfor: thmmmm%ﬂmS Rer: DK2004/ 000193 41
CB499: 5' - CCCATTCTAGAAAAGCGGAACGCCAGCAAACCCCAGEG - 3'
- (SEQ ID NO 6) and CB562: 5'-
D196RCAATTCTTAATCTTGT TGAAGCAGT GAGCGECG - 3 (SEQ I D NG 7)

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

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

K3410Q
CB569: CCAAGGATGCCAGGGGGACTCCGGCGGGC (SEQID NO:16)

CB570: GCCCGCCGGAGTCCCCCTGGCAGCTATCCTTGG (SEQ ID NO:17)
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5 CB256: 5' - CTCCGITGATATTGGGGGAGIC -3' (SEQ I D NG 8)
and CB561: 5'- CGCCGCTCACTGCTTCAACAAGATTAAGAATTGG - 3'
WO 0BIS6NO 9).  The prinmary PCR products wer ePER@K2004/000193
conbi ned and the term nal prd42rers (CB499 ‘and CB256)
were added, allow ng for the secondary full-1Ilength
product encoding the nutated to fragnent of the
desi red D196N variant to be made. This PCR product was
For the sriseftihedrivhiithe coftal paf@rs¥at: and used to substitute
the equivalent fragnent of the FVII coding region of
expressi on vector PF226 resulting in the expression
G23¥&8or pl30014 encoding the D196N variant. Wth the
~ exception of the constructs for position 341 variants,

CB SPheACOTH TGEEGS CRGGCGTT GEUACGACTRATARC @AY (BEQIDINO:18)

cBshh RN TSt G RAEE RSk ARG §ES B RG:19)

CCCTCTCGAGCTGATGGTGCTC - 3 (SEQ I D NO 10) and CB362:
5' - CAAACAACAGATGCECTGGCAAC - 3' (SEQ ID NGO 11) 20
Exampleshi ng for directional cloning between Xhol and

i the SCE- PCR
Ewr'réléggoc yg’r{g} 8’%{3‘62’%%{# g‘%lr inantg were: D196K
25 TREGH: 1&@1@‘@@! CACHEC T W%EIM%%E%n%%e iPT-25
CB564: CCAATTCT TAATCTTCTTGAAGCAGT GA

2
ﬂask§ wg_g NﬁM@, 10%)FCS(3bLo/BBRI6Gat # 10091), P/S and 5 pg/ml phylloquinone

oS &gt

f théNeSlhant plierdid @1
0 vty [%?\IO i) e%cgigg 8b%%%ﬁﬁ%%mon agent
(Life m& IRACETAIOCET SRS BEpns Dl Wenty Tpun\Mours post

s R8RSR ST YR e R AR

domafCETAMAT mﬁﬁ% ' A
598; ATCGTGATTGGT OGT GBCAGOGCCA y%%sn# g@ %) be applied to
the o 9Pmm§%ﬁﬁg@emneg ok pbialdé trmafectants. W%bn/@mgﬁﬂo K1

cts Wy A ARl S R o, i

usually achieved W1thm one week.

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

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

variant on large scale.
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flasks using MEMa, 10% FCS (G bcoBRL Cat # 10091), P/'S
and 5 /M phyl | oqui none and allowed to grow until
WQ&H‘?“?’“@%% The confluent nono cell layer is PCT/DK2004/000193
transfect ed with 5 g of the4zelevant plasnmd
descri bed above using the Lipofectam ne 2000
fection agent (Li fe Technol ogi es) according to
Exaﬁﬁgﬁanuf acturer's instructions. Twenty four hours

Purifiestionld dolygesit RCidr st mB B ki odhaiidnand quantified
usi n%He%% an ELI SA recogni zing the EG-Fl donmai n of
hFVF KWl yagiantep agsgrunitied as follgms: g provechme (sepegfonned at 4°C.

The LR e B BBl g itor

pur pose o
TFP\Abrstmnu&Jtln@ KHQ dét-offiedliconanehbragest i @eosdtckitrdion of the I(rjledlum

re5| e as a_sel ectable marker on the plasm
citrage 3 a0 o 3t 4y the RS @WINE R 0 R ASReERY, tho crschpyiey is
R I
o R A0t m TS tie ety JBRRES BE) Dheppprose F
colupwotquikibratied math F0noM NaC&;elIOImMSBmMﬁ] 8i6n Adtet dasEifg the column with

T TN M A= L S ———

elutedtusBit 10BN Trie P8 HUONECT 95 nid (ﬂ@y gﬂ gige cells are

harvest ed, diluted and pl at ed 6 well mcroliter
pl aF@gh@secan@ ehromatagsiphjc step,anleﬁmm dolwhh is phkpared By coupling of

e O L S I T

Abowrd. Drng, anﬁb@iyl 8 b@bﬁl@dj perhl REinaThd éﬂlﬁ‘xﬁfl id &ﬁul‘lﬁﬁkﬁ witl'f) mM Tris,

containing only one colony is

di |I's
100 %’&gy@d &P @&W\&iq%,z@b? Al NeCleis addnsidod de sampleto @dotiventration of 100

M B TRRHE, RRTED bR T SRR DY Bpiaids SheaGaft e cotumn

is washeiwitle 1 G0AnM dIaCL\3H mdNCagl), 1ML THS aHE7. 5 Vﬁd the FVII protein is

04/083361 P /DK2004/ 000193 43 Exanpl e
eluté, éfwg mN sifrate e/ SvaM Bt BH Jrid subsequent

ackd: ¥R ihfh cﬁ%é]ﬁat@%% gl the X&:HU?@“%I%%@F tgi: ur 1%'1 eﬁ)gvered to below 10

foll ows: The re T8 per
mS/chy nﬁmessatypaﬂdﬂne ebnis ddfusfed 018 l6aTBesBefé & tﬁéﬁ) dislicdan aiCe

seplafge b RO M, 1 é\p&&&@éﬁ £ pba depsitspround
3-5 ni otSRfHhes Tt géai:‘cc; 6@%& éfﬁm@:ﬂqg&vatt] 5A%4 tic: L{i}ﬁ) P dofumn is

justed to necessary, he con y 15
Washecbwéh &6 mM NasTloh) fM AtsisqiH 8 Sdblsmuem hbies vittea S6WIFS-4 Solumn

volurBERe e b The RETNADESE i3 shoted S5 8 eradbhdt PE- 1008 of 300 M.
NaClcm BT anH 8.4 80 8] Na BT dfhe grﬁla t\l}ﬁﬁ A S%IE&" | owed

10 MM Tris pH €l uted
u s |Fﬁg thpdimhmmgtogwhmtqa Ghe co%ﬂucﬂmmﬁkﬁverad-ltcBb ﬁow FIOrmS/cm
Subsetlgrﬂgntgﬁ Q}f%%{;lp egig gﬁﬂﬁ%{ tgfahé-cse&a?gse column Eelc_ug}{lﬁyrate Wlth 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 CaCl,, 10 mM glycylglycine pH 8.6. The eluate is diluted to 10
mM CaCl, and the pH is adjusted 6.8-7.2. Finally, Tween-80 is added to 0.01% and the pHis
adjusted to 5.5 for storage at -80°C.



a nonocl onal Cal ci um dependent anti G a-domai n anti body

to CNBr-activated Sepharose FF. About 5.5 ng anti body
WO 20KREI8HOLd per nl resin. The colum is equil i BESD&Z004/000193

with 10 M Tris, 100 mM Na&4 35 mM CaCl2, pH 7.5.

NaCl is added to the sanple to a concentration of 100
Exa%i) NaCl and the pHis adjusted to 7.4 -7.6. After

application of the sanple, the colum is washed

Ewmﬁménrdl@@suim NaCl, 35 nM CaCl2, 10 nM Tris pH 7.5, and

the_FEV11. telnls luted. with 100 MM NaCl, 50 mM
ci t PapEctnghe yprgnt %Olifﬁﬁ mveatiqrgp thysWhaleRlood Assay” revealed that

e ATl A ] Dy
compared tf) thEVad. The @&r@nlﬁﬂnml saujd @e Icsmpﬂechnﬂm,’tﬂda eBeloty. Th&results

ave it AERBR R ECA 0 HE Sab Gt Fisy 1 Bishhons e eip g faierss.
concp@tfatith faethe G230001 Yareddk v&g@mm' vation. After

application, the colum is washed wth 50 M NaCl, 10
MM-Tris pH 8 6 for about 4 hours with a flow of 3- 4

colum vol umes (cv) p ur.. w Flv roteiin is
Wﬁ&ﬁ%&u& ng a gradi enfélSEmg %B@%HWY)MCI 10
.6 over 40 cv. FV11 t@!m{atl ning fractions

tographic step the
'th;m?@'@P&Sty is lowered to bel ow 10 nS/ cm

Dlogpbsequently, the sanple is appli % to a Q sepharose
colum (equilibrated with 140 nmV a, 10 nv
D19@¥ ycyl gl ycine pH 8.6) at a concenygat i on of 3-5 ny
~ K34]2540te| n per mM gel. The colum is then washed with
0 mM Nad, 10 mM gl ycylglycine §4 8.6 and FVII is
-G237qj uted with 140 mM Nadl, 15 nM CgGl2, 10 nM
yl gl yci ne pH 8. 6. The eluate 1S diluted to 10 30
G23 @X@ao 2 and the pHis adjusted 608 7.2. Finally,
Tween-80 is added to 0,01% and the pHis adjusted to
Tablel5, 5 for storage at -80C. WD 2004/ 083361
. PCT/ DK2004/ 000193 44 Exanple 7 Experinental results
Subj ecting the variants of the invention to the "Wole
Bl ood Assay" revealed that the variants exhibit a
significantly increased clotting activity (reduced
clotting tinme) as 5 conpared to rhFVIila. The
experimental results are conpiled in Table 1 bel ow
The results are in addition illustrated in the
appended Fig. 1, which shows the clotting tine vs.
concentration for the GQ37GAA variant versus rhFVil a.
Clotting time (Wwole Blood Assay) 10 Vari ant
tvariantltw rhFVIla (reference) | D196K 0.4 D196N

0.4




s K341Q 0.4 @&37L 0.3 &R37GAA 0.3 Table | 20 45
CLAIMS 1. A variant of FV11 or FVila, wherein said
variant differs in 1-15 ammo acid residues from hFVH
or hFvila wth the sequence shown in SEQ ID NO 2 and
conpri ses the substitution 96K 2. The variant of
claiml1l, wherein said variant is a variant of hFVIIa.

3. The variant of claim1l or 2, wherein said variant
further conprises a nodification in position 237 as
Cloampsred to hFVH or hFVlla with the sequence shown in
SEQID NGO 2. 4. The variant of claim3, wherein said

nodi fication is a substitution. 5. The variant of
| ; i i.d. L Euti i.S 7L. 6...The
1 A6 e RGH LY o 3 AT okl 8B o 3 A i s from
hFVEh sehlf VBanwitl theBequenat stamin iafSBC) B) NOR anth@h@irBesstaé Shbstitution
’Dl%ﬁgertlon is selected fromthe group consisting of
7GXX, R37GXXX and &37GXXXX, wherein X is any
amno acid residue. 8. The variant of claim7, wherein
X is selected fromthe group consisting Ala, Val, Lea,
2. The variagf of claigy 1, yrhereim paid gariaph és aariantaf VIl ai m 8,
wherein X is Ala. 46 10. The variant of claim?9,
wherein said insertions are Q37GAA. 11. The vari ant
3. To¢ variaat of laior i & 2f, Wierehi said firthny ﬁ!ﬁh@%or%pﬁb&@ﬁmdiﬁcationdm
.£0 ses a [ ti n _position as conpare
posifigh A 8 SBpDAEd 19 BF Vi of i Wil v i e canohsvimin SBQ DHNO2.
NG 2. 12. The variant of claim1ll, wherein said
dification is a substitution. 13. The variant of
4. T@W@f, clajpch athgresnsaid modificetion is agubstititien1 Q 14. The
variant of any of clainms 1-13, wherein said variant
conprises 1-10 further amno acid nodifications. 15.
5. Thérenriant dfattimel, whkemimsaldisubsiitetien 8 Gai7E. f urt her '
nodi fications are substitutions. 16. The variant of
claim14 or 15, wherein at |east one of said further
6. ThdRatantsTicthim Sy W kicii Sai PASdiftatiBade ah Mstfien G @ domi n.
17. The variant of claim 16, conprising at |east one
further substitution in a position selected fromthe
7. THE A R0l b er B indSifpn 103t the 205 Bsisting of
G237GXX, G237GXXX and G237GXXXX, wherein X is any amino acid residue.

8. The variant of claim 7, wherein X is selected from the group consisting Ala, Val, Leu, He,
Gly, Ser and Thr. '

9. The variant of claim 8, wherein X is Ala.



18. The variant of claim 17, conprising a further
substitution in position K32. 19. The variant of claim
18, wherein said further substitution is K32E. 20. The
variant of any of claims 16-19, conprising a further
substitution in position P10* 21. The variant of
claim 20, wherein said firther substitution IS P10Q
The v rlan any .of clains 1 conpri sing

10 e o SE BT Doton il il B e R nt. viel | as

|nsert|on of an am no acid residue between A3 and F4.

ﬁé . The varlant of claim 22, conprising the
1 ar\’?ﬂ?@at)f g | s vheri b eEianERrth A ompris@4, madification in

posHRH3AN bs AfmARA @b HE WiV Ay i 08 81':70% shifyn ipSEQIDNO2.

ificati are made 1 n resi
19, 20, 25, 26 29 and 35. 25. The variant of any of

rein.at.|ea one am .acjd residue

12 g%%%%%g%ﬂéégﬂl F&@@ﬂﬁ?ﬁi agﬁﬁm¥5§aéqﬁﬁﬂl 1981 ypept i de
nnlety has been introduced or renoved. 26. The vari ant

clalp%égp mﬂ% in, atH{ st one, ami no acid residue
Pt piFiem 12 phereinme S“gﬁtéfﬂtéorf’éllgﬁ 1Qon- pol ypept i de

noi ety has been introduced. 27. The variant of claim

26, wherein at |east one non-pol ypeptide noiety is
14. The warent ofpny of elaistsdd! 3, ovherein srid vargmbeapiprises 110 further amino acid
modifidafiGirent groups. 28. The variant of claim 27,
erein said attachment group is a glycosylation site.
29. The variant of claim 28, wherein said

on- pol iety js a sugar. nojety. 30. The
e it gﬁn’rr‘r'g%fe’&s augldfurtgrapedificatinas ATk enstitvins.

gl ycosylation site is an in vivo gl ycosyl ation site.

31. The varlant of claim 30, wherein the in vivo

16. "The aiayt oficlagmn 14jor &5,ivéherain atrleast oue of saigl fyntlos wnirta avid
mmd%&ﬁmsﬁgnc@§§m¥Q?hg&hmgf clai m 30, wherein the in vivo

1 OnSi rs-an in vivo N glycosyl ation
S|te 33 The vari ant of cIa|n132 wherein said in

S RE KB bemarisie e ot harespiu oy fpgsiten selected
fron'J ta@gtou gwﬁ@s‘ungwpm 320185 An@ ABAS AL ahlqnse}ﬁb%h bV 4RG3 and F4.

(as defined in Exanple 1 herein) e variant
of claim33, wherein said in VIVO N-glycosylatlon site

18 T O R 1 P e BT o P £

exposed to the surface (as defined in Exanple 1

ereln ; e ,var.iant .of any qf clai 32- 24,
19 of ign 18 iin R FifthsE Sbstiosin SR 25 <
|ntroduced by at |east one substltutlon sel ected from

the grou consisting of AS51N, GB8N,
20. The variant of any of claims 16-19, comprising a further substitution in position P10.

21. The variant of claim 20, wherein said further substitution is P10Q.

22. The variant of any of claims 16-21, comprising further substitutions in
~ P10+K32+D33+A34 as well as insertion of an amino acid residue between A3 and F4.

4



T106N, KI109N, Gl24N, K143N+N1451, A175T, 12058, 12051,
V253N, T267N, T267N+S269T, S314N+K316S, S314N+K316T,
R315N+V317S, R315N+V317T, K316N+G318S, K316N+G318T,
G318N and D334N. 36. The variant of claim 35, wherein
said in vivo N-glycosyiationtsite is introduced by at
| east one substitution selected fromthe group
consisting of A5 IN, GB8N, TI 06N, KI109N, Gl24N,
K143N+N145T, A175T, 12051, V253N, T267N+S269T,
S314N+K316T, R315N+V317T, K316N+G318T, G318N and
D334N. 37. The variant of claim 36, wherein said in

23.thwm|oyeﬁﬁﬂb@,tdoﬁ{@ri§ih§ fhd odifidatigauced by at |east

Q%é§ubst|tut|on selected fromthe group consisting of

ASPOENOQAKIZHTDINGEB4E 253N and  T267N+S269T. 38. The
variant of any of clainms 32-37, wherein one in vivo
N-gl ycosyl ation site has been introduced by

24 sthssariantof ey, of3%ini¥A6-23awhearsin mfmatificaibneira ndle 2residues 6.7,

o€ in vivo N-glycosylation sites
14’%&@3’%@3&%@1??@5@3& by substitution. 40. The vari ant
of claim39, wherein two in vivo N-glycosylation sites
25. e Qe Bf Ayt IrRBAS fL24 Pyh G LR S l'gééé bh&dnind heid Faué¥oh@Rling an
of claim39 or 40, wherein saird 1n vivo
attaghigent goapl fat & non-polypeptide wwidbebas bebmintodueddr bamoved.
substitutions selected fromthe group consisting of
2 AE%MK142ECII\.I145+ A51Ni,£\175T A51Nc-il-d2i%%ig*$ A 1.NS-'|lfl ZaélSN
At P (Rra g oolyRspigiasaaighyhes been introduiesdh R315N+V317T,
AS5IN+K316N+G318T, ASIN+G318N, AS51N+D334N, GbH8N+T106N,

%SI\H-KNQN, GB8N+GL24N, GB8N+K143N+N145T, GBE8NHAl 75T,
27. Xbe vagghatclainr26, whexing kast oncaenpalgadtids 289y is covalently

aﬁa%@ﬁ@%%ﬁﬁ@@%%&lw G58N+G318N,

G58N+D334N, TI106N+K109N, T106N+G124N,

| 06N+K143NtN1AST, T106N+A175T, T106N+1205T, . .

28. ﬁ%‘éﬁ@é@%@%ﬁ%m@f glent gyEN Bglyensykesion Fite.
T106N+R315N+V317T, T106N+K316N+G318T, T106N+G318N,
T106N+D334N, KL09N+GL24N, KL09N+K143N+N145T,

25. Kheyemaniofsipim 28 ogherein @8t norpOyNeprzls Biiety is a sugar moiety.
K109N+T267N+S269T, KLO9N+S314N+K316T,
K109N+R315N+V317T,

30. ReDONan(3f 6luinTa8 BT2% 1RNCHE St hONAFER AN G AN A3

145T, . GL24N+AL175T, GL24N+1205T, G124N+V253N,
gtvepiin

95 7N+S269T,
GL24N+S314N+K316T, GL24N+R315N+V3171C, GL24N+K316N+6318T

GL24N+G318N, GL24N+D334N, K143N+N145T+A175T,
- 31. YoeaRantpf chrinp Q@sxﬂ}erem the in vivo glycosylation site is an in vivo O-

glycosylation site.

32. The variant of claim 30, wherein the in vivo glycosylation site is an in vivo N~

glycosylation site.

33. The variant of claim 32, wherein said in vivo N-glycosylation site is introduced into a
position comprising an amino acid residue having at least 25% of its side chain exposed to
the surface (as defined in Example 1 herein),



K143N+N145T+V253N,
K143N+N145T+T267N+5269T, K143N+N145T+S314N+K316T,

K143N+N145T+R315N+V317T, KI43N+N145T+K316N+G318T, K143N+
N145T+G318N, KL143N+N145T+D334N, A175T+l 205T,
A175T+V253N, A175T+T267N+S264T,

Al75T+S314N+K316T, AL75T+R315N+V317T, A175T+K316N+G318T,

Al 75T+G318N,
34 Alies7hring 34 blail? 05, Twhéz&a bhill Z;Dﬁ%mﬁi&%ﬁaé&ﬁﬂea%’&tmwm a
<3167, |1 205T+R315N+V317T, |205T+K316N+0318T,
post MEESHR an pemo-pcidrguc haymgaglerst 9t isgide chain exposed to

the AN BRI ANEE B ISR MY PRNERF L SNHV31 7T,
V253N+K316N+ G318 T V253Nt 318N,

V253N+D334N, T267N+S269T+S314N+K316T,
35. 2@ 7hki82 69 TnRELEdNY 32-2F, WRGEM-HAGH FihiBILAN SS9 LB dn TR5iE N+

. S269T+G318N, T267N+S269T+D334N, o
m“%é‘i%&bkgt]ﬂeaﬁiﬁﬁ%l atonselecied Angmdhe grovpgammsisting of ASIN, G58N,

317 7T+
N e N N A bR A Y Sy et
TZG/WFIS@ﬁfT,(ﬂs léNﬂKM 681 S3 ]Mhl‘éFm Tbﬁ’.[S : {¢] USN'FTV .’afl 7\3953 1 5bN+V3 17T,
n.sites have been introduce
m@%ﬁﬁ%é?@@@@@ é@”ﬁl and PBEMNyr oup consi st iyng of
06 N'!'Alé%@TlOG N+l 205T,  T106N+V253N,
36. e gpsiand Zeowherginzsitlin piys N-glpaossimtiorpgieny introduced by at least

oneMKFRIDE SRR e e VSR dORATs FARKIM TGS ke ABR,

V253N+T267N+S269T.
G124h6 KdtaN-sM145 T, A175T,d2081y V263N T207Ne 8269, 88 14183 Ieden

[ td i O cted fromthe group
g R BN RSN V255N ana
| 205T+T267N+S269T. 50 44. The variant of any of
37 ai s 3@2}"%@ \é,he#ei,n t_Hr,ee_ or. nmore in vivo .
- ROG VR iclim 3, wherein said &g, wvaNeglyqosylatism sife és ipfjoduced by at least
one SutRfutibridi@Red Fkn tthg?odf%h;ﬁEﬁngQ{fﬁbaﬂ,%%T YRBTEVA53N and
three in vivo N-glycosylation sites have béen ’
T26YNt5%8kced by substitution. 46. The variant of claim
44 or 45, wherein said in vivo N-glycosylation sites
have been introduced by substitutions selected from
38. Theevagienhgb acoofilant A2-36f whdrdia ohd MABIN-LRRGVERRA ke Bittbeen
.Ugl‘gﬁg I %T+.V253N. 47. The variant of any of the
oL i SAF " s, wherein said variant further
conprises at |east one nodification in a position
sel ected fromthe group consisting of 157,158, 296,
39. Phggarigyof anyygd4lairgs %;—3whm V¥ dc md® in Fme Nvglycaaplatio sites

nmodi fication is at | east one

I ) d
avesu sitirl}:rtéé %%ﬁféﬁs{ehgﬁ% fromthe group consisting of Vi

58D, E296D, M298Q L305V and K337A. 49. The variant of
| aim 48, wherein said substitutions are selected from
40. el G5 R4 stheiGh Bud o menvebson bostsn bays besateaduced

by substitution.

41. The variant of claim 39 or 40, wherein said iz vivo N-glycosylation sites have been
introduced by substitutions selected from the group consisting of ASIN+GS58N,
ASIN+TI06N, ASIN+K109N, ASIN+G124N, ASIN+K143N+N145T, A5IN+A175T,
ASINHZ205T, ASIN+V253N, ASIN+T267N+S269T, ASIN+S314N+K316T,
ASINHR315N+V3I7T, ASIN+K316N+G318T, ASIN+G318N, ASIN+D334N,
G58N+T106N, G58N+K 109N, GS8N+G124N, G58N+K143N+N145T, G58N+A175T,



VI 58D+E296D+M298Q+K337A, V158D+E296 D+M298Q+L305V,
V158D+E296D+M298Q, M298Q, L305V+K337A, L305V and
K337A. 50. The variant of any of the precedi ng cl ai s,
wherein said variant further conprises at |east one
nodi fi cati on sel ected fromtf® group consisting of
L39E, L39Q L39H, 142R, S43H, S43Q K62E, K62R, L65Q
L65S, F71D, F71Y, F71E, F71Q F71N, E82Q E82N, E82K
GS8NZ05F 7GHRN-5Y2531: € 58N TAGTEN 268y G 3HN4- 8§31 APFHESR 6T ng

RNV SR, SR fa A e, o Tl A

T10@F-HAEWN, T166l+G1 24N, a1 106N1K543l\1+151ﬁ51AﬂT1WE€13]§T0D106N+I205T

TR0 s R A b T ohlobRee i “ﬁé‘ﬁ%ﬁiﬁ@ear@wuéva 17T,
T16QGHETRN-aF3 18] TIeHN-iaB 1@1@“@6&&19334%{; 1@691@3@?2@@ of

ctor as defined in claimb5 host ce

Klé? RN ST R A0S 7536 K 1 0BV 12DST, K 109N1V253N,
Kl @@ngf alg%d@ﬂl'&%g !)J‘N%S | 1@5%?? %ﬁf}‘@ﬂ%& Nari ant

ycosyl ation
'Hé$ 1 NG I Ta Ky 0N +@3 BﬂI\f;’KIDS’Hﬂ:DGB@N,EG 1 24@352[1 4QN6‘NI45T

Gl ‘m@ AL O bR AR G S G BT e L
CrapreL OIS e T OBty Y
Glfﬁ&%@ﬁéﬁfﬁ@%@@&@%@l&ﬂ%&%&é3Nme45eTr*-ROéTm
KIAfS'ﬁN-PW'S‘PﬂVQ%N' %‘4@&%@45’15*%323?&3@3%&1%9?%&&5 +§éﬁ}l\ﬁr§¢316’r

wherein said di sease or I's’sel’ected from

K43NGBl 4585 RS S+ Vigl 7oK HENONTHETEE3 1 NG BT 48Na b1 45T+G318N,

KU 4RaaREN PR L 8% TP NS
AliiTassmmam mﬂ76T+RHSSBBNBQWg AWS{IGKQ:IW#G%B’F‘%ET%-GMSN,
m B PARE0E By Sk e A6 i, oS TR eRaka s g

A SN Ao

RIGNEIAGHT, VERINGET 1ANSKRAKT,JE25 3NRSi SRy VB 2L,

:j Ro ke?%lgépg azerNgg’tg evérﬁggrgﬁ%EW1Wﬁ$?@+8314N+K316T,

HBAGHTSHR315N+V317T,T267N+8269T+K316N+G318T,T267N+S269T+G318N,
T267N+8269T+D334N, S314N+K316T+R315N+V317T, S314N+K316T+G318N,
S314N+K316T+D334N, R315N+V317T+K316N+G318T, R315N+V317T+G318N,
R315N+V317T+D334N and G318N+D334N,

42. The variant of claim 41, wherein said in vivo N-glycosylation sites have been introduced

- by substitutions selected from the group consisting of TI106N+A175T, T106N-+1205T,
T106N+V253N, T1I06N+T267N+S269T, A175T+205T, A175T+V253N,
ALT5T+T267N+S269T, I205T+V253N, I205T+T267N+S269T and V253N+T267N+S269T.

43. The variant of claim 42, wherein said in vivo N-glycosylation sites have been introduced
by substitutions selected from the group consisting of T106N-+1205T, T106N+V253N and
1205T+T267N+8269T.



<130> 0272wo0310 <150> us 60/ 456, 547 <151> 2003-03-20

<150> us 60/479, 708 <151> 2003-06-19 <160> 19 <170>

Patentln version 3.2 <210> 1 <211> 1338 <212> DNA

<213> Honp sapiens <220> <221> CDs <222>

(115)...(1338) <400> 1 atggf®agcc aggccctccg

cctcectgtge ctgcetcctgg ggcetgcaggg ctgectgget 60

gccgtcttcg tcacccagga ggaagcccat ggecgtcctge atcgccggeg
44 cBggradad ofjeity dficlaimd 32307, @b&eihthre€ bOn&R3 %@M%ﬁcdég‘éﬁon sites

cGt cc ,ct aa cgc gaa tgc 165 Asn Al a e Leu
hav@%?e%%%oé‘é‘i?d%y%“&n@@?‘y Ser Leu Qu Arg Qu Cys 5 10

15 aaa gag gaa cag tgc agc ttt gag gaa gcc cgg gag

att ttc aaa gac 213 Lys Qu Gu G@n Cys Ser Phe G u
45.dhg variant af glaigp ¢4, wherein threg/iy M-%@casdaiﬁmg;g&; }glatg bemygntroduced

. ctg ttt tgg att agc tat agc gat g 9c gat cag

by%é&:%ntﬁA a Glgu Arg '?’hr Lys Leu Phe Trp Ile Ser Tyr ser

Asp Ay Asp Gn 35 40 45 tgc gcc tcc agc cct tgec cag

46. The vagot 00claint 44 045, MG AT gBRIsy 106 avEh
. Ser Pro ?Ss_aq n Asn Ay Ay Ser Cys ITysSyAsp &Q%]ﬂleu %68
m“s@%@bssubsaﬁﬁloa@%elwﬁd %QIQ thegroup eonsigingofy cct gec ttt

r Ile Cys Phe Cys
L207ERA %r%ﬁ%gﬂgﬁ%z@qcﬁéﬁz} Oﬂ%ﬁﬂﬁ‘ﬁ@ﬁ% 75 80
47. The variant of any of the preceding claims, wherein said variant further comprises at least

one modification in a position selected from the group consisting of 157,158, 296, 298, 305,
334,336,337 and 374.

48. The variant of claim 47, wherein said modification is at least one substitution selected
from the group consisting of V158D, E296D, M298Q), L305V and K337A.

49. The variant of claim 48, wherein said substitutions are selected from the group consisting
ofV158D+E296D+M298Q+1L305V+K337A,
V158D+E296D+M298Q+K337A,V158D+E296D+M298Q+L305V,
V158D+E296D+M298Q, M298Q, L305V+K337A, 1305V and K337A.

50. The variant of any of the preceding claims, wherein said variant further comprises at least
one modification selected from the group consisting of L39E, L39Q, L39H, I42R, S43H,
343Q, K62E, K62R, 1L65Q, L65S, F71D, F71Y, F71E, F71Q, F7IN, E82Q, E82N, E82K and
F275H.

51. The variant of any of the preceding claims, wherein said variant is in its activated form.

52. A nucleotide sequence encoding a variant as defined in any of claims 1-51.

33. An expression vector comprising a nucleotide sequence as defined in claim 52.



gaa acc cat aag gat gac cag ctg att tgc gtc aac gaa
aac g g g 9c 405 du Thr H's Lyys Asp Asp G n Leu 9ie
Cys Val Asn Gu A9sn Gy Ay 0 tgc gag cag tac tgc
agc gat cac acg ggc acg aag cgg agc tgc cgc 453 Cys
Gu Gn Tyr Cys Ser Asp His Thr Ely Thr Lys Arg Ser
C,ys Arg 100 105 110 tgc cac gaa ggc tat agc ctc ctg
gac ggg gtg tcc tgc acg ccc 501 Page 1 WO
54. 2@13@ O@B@@de@ﬁg/amﬁzaﬁﬂdv I ﬁg@ﬁaﬁq/e a@rﬁih nldipm &1%1[1%15531()5 Oaﬁ)fﬁzc%@@eﬁon
y Va er S r Pro

veCkO%aS%%neglé%c@SH‘QS 'ct tgc g g aag att ccc att cta gaa

aag cgg aac 549 Thr val Qu Tyr Pro Cys Ay Lys Ile

Ile Lys Arg Asn 130 135 140 145 get a
35. gi'ﬁhe%‘&eﬁagdﬁgé"e&&e@t@ koscall ig a gammg-grbexylgting est A capable of
%%;lat,{gna ser Lys Pro Gn Ely Arg Ile Val Ay Qy
Cys Pro Lys 150 155 160 g9ggg gag tgc ccc tgg
cag gtc ctg etc ctg gtc aac g g gcc cag ctg 645 dy

Y G n Val, Leu.leu. Lea Val. Asn_ Gy Ala

56. & iRl Borfing vyt Rl in 8 of Gl 5kt ot ome
phaatdcetifmlly beceplablekce@iefbiCexglietac 693 Cys Ely Ely Thr
LeaIIeAsnThrIIeTrpVaI Val Ser Ala Ala Hs 180

185 190 tgc ttc gat aag att aag aat tgg cgg aac ctc

57. Avarigitas Abfheati aOsF clfirhs 1 Lys Asn
Trp Arg Asn Leu IIecAI a v?dsfﬁgﬁk%(ﬁéa%ég%f%% gaa

cac gat ctg tcc gag catgac gggg gac gaa cag tcc cgc

58. QEQ ofh gar%aglrgas &@hﬁ%"ﬂl wpcé%ﬁﬁ J 1§r fg%% i{?gﬁfaﬁ%& ogg dn%%ment for

the @Qa@nmttOfe dwealsc or adtsot(ht whtgicaot i@nﬁanoﬁagdaimblaat cac
837 Aadn Val Ilelle Pro Ser Thr Tyr Val Pro Gy
Thr Thr Asn His 230 235 240 gat atc get ctg ctc cgc

59, Idﬂe:aocadmgag cmiﬁ 581 whepéifl s @istase FMsofRs 1ses§fécteé‘§|%n{ ih% group
?H Leu, H.s Gn Pro Val Val Leu Thr

oonsF_ﬁtlgg 0 emorr ages mcludmg brain hemorrhages, severe uncontrolled bleedmgs, such

as trauma, bleedings in patients undergoing transplantations or resection, variceal bleedings,

and hemophilia,
60. Use according to claim 59, wherein said disease or disorder is trauma.

61. Use according to claim 59, wherein said disease or disorder is hemophilia.



245 250 255 gtc gtgcct ctg tgc ctg cct gag cgg acc

ttt agc gaa cgc acg ctg 933 val Vval Pro Leu Cys Leu
WOR¢40B3361Ar g Thr Phe ser A u Arg Thr Leu 260 2BGI/RDEKQR004/000193

get ttc gtc cgc ttt agc ctc gtg tcc g 9¢c tgg g 9c cag

ctg ctc gac 981 A_L,ébﬁjlgn@E Yakt#Ngg Phe Ser Leu Val Ser
Ay Trp Ay @n Leu Lea Asp 275 280 285 cgg ggc get

<11QyccM Y%EM%%%ZQ%SCE atg gtg ctc aac gtc ccc cgg ctg
10 a Leu u Leu Met Val Leu Asn
oA S it

300 305 atg acc cag gac tgc
ct griphg, aagst ccC cgc aaa gtg g g gac tcc ctc 1077 Met
Thré@zArASeds Leu G n G n ser Arg Lys Val Ay Asp

er 0 aat atc acg gag tat atg ttt tgc
<120§etF\glrgzcm?é%Ig%?agg%thc tcc aag 1125 Asn Ile Thr Qu

<130kyrOavBwoRPe Cys Ala Ely Tyr Ser Asp Ely Ser Lys 325

30 gc tgc aag g g gac tcc g 9c g g ccc cat
jﬁﬁooﬁ%@é&%@%@t cgc 1173 Asp Ser Cys Lys Ay Asp Ser

y Ay Pro Hs Ala Thr H's Tyr Arg 340 345 350 g g
<150xccUs §8/4787%8 c ace g g atc gtc age tgg g 9¢c cag g 9c
<15]1>gc‘20g? 09331 @ y Thr Trp Tyr Leu Thr 360 Ile Val Ser

<160irpigEly G n Ely Cys Ala 355 365 TThacg Val gyg Hi s
Phe Gy Vgtc al TyAre Val Ser Gn Tyr y Gu 1269 370

<170y Fagerrid®n YRPSi®n38( (1 e 385 tgg ctg cag aag ctc atg

<«210c9% agc gaa ccc cgg ccc g g gtg ctc ctg 1317 Trp Leu
<211 m3zgs Leu Met Arg Ser GQu Pro Arg Pro Ay Val Leu

<212belbMRage 2 WO 2004/ 083361 PCT/ DK2004/ 000193 390 395

<21330(HopggSaENECt ttc cct tga taa 1338 Arg Ala Pro Phe
Pro 405 <210> 2

<22(>

<221> Cbs

<222> (115)..(1338)

<400> 1

atggtcagce agaccctoccg cctectgtge ctgcteetgg ggctycaggg ctgectgget 60

gcecgtctteg tcacccagga ggaageccat ggegicctge atcgcocggeg ccgg g%c 117
Ala .
1

aat gcc ttt ctg gaa gag ctc cgc cct g?c TCC Ctg gaa cgc gaa tgc 165

Asn Ala Phe I§eu Glu Glu Leu Arg 550 Gly Ser Leu Giu ?gg Glu Cys

aaa gag gaa cag tgc agc ttt gag gaa gcc cgg gag att ttc aaa gac 213

Lys Glu Glu GIn Cys Ser Phe Glu Glu Ala Arg Glu Ile Phe Lys Asp

20 25 30
gct gag cgg acc aaa ctg ttt tgg att age tat agc gat g?c gat cag 261
Ala Glu Arg Thr Lys Leu Phe Trp Ile Ser Tyr Ser Asp Gly Asp Gln
35 40 45

tgc gcec tce age cct tgc cag aac g?g g?c tcc tgc aaa gac cag ctg 309

Cys Ala Ser Ser Pro Cys Gin Asn Gly Gly Ser Cys Lys Asp G1n Leu

50 55 60 . 65

cag agc tat atc tgc tte tgc ctg cct goc ttt gag g?g cgc aat tgc 357

Gln Ser Tyr Ile Cys Phe Cys Leu Pro Ala Phe Glu Gly Arg Asn Cys

: 70 75 80

gaa acc cat aag gat gac cag ctg att tgc gtc aac gaa aac g?g g?c 405

Glu Thr His Lys Asp Asp Gln Leu Ile Cys val Asn Glu Asn Gly Gly

85 a0 95
tgc gag cag tac tgc agc gat cac acg g?c acg aag cgg agc tgc cgc 453
Cys Glu Gln Tyr Cys Ser Asp His Thr Gly Thr Lys Arg Ser Cys Arg
100 105 110
tgc cac gaa gac tat agc ctc ctg gét gac ggg gtg tccltgc acg ccc 501

Page 1



<211> 406 <212> PRT <213> Honp sapiens <400> 2 Ala

Asn Ala Phe Leu Gu GQu Leu Arg Pro Ay Ser Leu Qu
WORH40BI361 1 5 10 15 Cys Lys Gu G u A n cys SBETPKI004/000193

GQu Qu Ala Arg Qu Ile Phe Lys 20 25 30 Asp Ala du

Cys Aﬁg di chy sryeePey el A1aeA§?rG1}y\r/a1S%@rﬁc§§ ﬁ&v Fé\%p

40 45 dn Cys Aka Ser Ser Pro

ac Gln 5055%0 gceuGInSer TyrIIe 49
2o i S ;;é@cg 78 B b o e 0
130 Cys hr |§3 4 et
tGIuAsnGI 859095 GI sGan'é'yrtB(g',ysSer Asp so7
OCt 1998 2R%r Ce¥ a‘Hh g9 13y ¢ 0cHy gagys
Ala g6t 1,7 i8¢ shro ti %ﬁ‘ TR e
Thr 115 120 125 Pro 130r V G u Tyr Pro s Ay Lys
gl 8 Tcoctd d90 tanu ol wrtystcArtp B35 #sng ggechecag_yCSQ Pro 645
y &'h ‘ﬂélsypz%d""Pl%1 nyXR1 Gy ggmwawsrw ¥ g Ghmieys0
155 160" "Lys Ay GQu Cys Pro Trp @ n Vval u Leu Leu
tgc gt g!?naﬁ ytAl & cChar heb drt0tdy otc 6 dacygdd yadhr  go3
Cys ey § eTIKSﬁe‘iHﬂ?'lel pen 1r|h Ki#l TVaGaralASer Ala Ate661485
1903143ns Cys Phe Asp 1§23 11e Lys Asn THROArg Asn Leu
tgc kke oltaadhrkethg 396 139%80Rc Gy Aclgkt HrhSe:d gHc Ser
Cgs eéhe /%ISSLﬁaTG g é& A@gnAﬁFen_emgeAﬁga %95 E%
Pige 3 WO 2004/ 08% 1 PCT/ DK2004/ 085193 Val Al a GI n
gaa &4 \{ﬁ.l; daltecﬂd €cE rd%\gsﬁét Lhe g?é ga}@lgag r&gq:?_[c e Iy o 789

Leu ser Glu His:Asp Gly Asp Glu Gln Ser-Arg Arg V
210 215 220 225

T

~J

41

gct cag gtc atc att ccc tcc ace tat gtg cct g? acg acc aat cac 837
Ala GIn val Ile {BI‘S Pro Ser Thr Tyr \zfg.S Pro Gly Thr Thr gsg His
4

gat atc gct ctg ctc cgc ctc cac cag ccc gtc gtg ctc acc gat cac 885
Asp Ile Ala gzg Leu Arg Leu His g;g pro val val Leu ;gg Asp His

gtc gtg cct ctg tgc ctg cct gag cgg acc ttt agc gaa cgc acg ctg 933
val va ggg Leu Cys Leu Pro g%g Arg Thr Phe ser g;g Arg Thr Leu

gct ttc gtc cge trt age cte gtg tcc g?c tgg g?c cag ctg ctc gac 981
Ala ;?g val Arg Phe ser Iz_gg val ser Gly Trp gsy GIn Leu Leu Asp
5

cgg g? gct acc gct ctc gag ctg atg gty ctc aac gtc ccc cgg ctg 1029
Arg Gly Ala Thr Ala Leu Glu Leu Met val Leu Asn Val Pro Arg Leu _
290 295 300 305

atg acc cag gac tgc ctg cag cég tcc cge aaa gt g?g gac tcc ccc 1077
Met Thr Gln Asp g{g Leu G1n GIn Ser g__:;g Lys va y Asp &_;(Zeg Pro
, 5

aat atc acg gag tat atg ttt tgc gct ggI}c tat agc gat g?c tcc aag 1125
Asn Ile Thr gzg Tyr Met Phe Cys g\;g y Tyr Ser Asp gsg ser Lys

gat agc tgc aag ggg gac tcc g?c ggg ccc cat gcc acg cac tat cgc 1173
Asp Sser gﬁcs) Lys Gly Asp Ser (3;455/ Gly Pro His Ala 'glgs His Tyr Arg

g?g acc tgg tac ctc acc g?g atc gtc agc tgg g?c cag g?c tgc gcc 1221
Gly 'é‘lgg Trp Tyr Leu Thr gs% I_]e val ser Trp gGS GIn Gly cys Ala

acg gt g?g cac ttt g? gt¢ tac acg cgc gtc agc cag tac att gag 1269
?715 va y His Phe g% val Tyr Thr Arg \3/;.8 Ser GIn Tyr Ile gég

tdg ctg cag aag ctc atg cgyg agc gaa CCC cgg ccc g?g gtg ctc ctg 1317
Trp Leu GIn Lys Leu Met Arg Ser Glu Pro Arg Pro Gly Val Leu Leu

Page 2



225 230 235 240 His Asp Ile Ala Leu Leu Arg Leu Hi s
AG@n Pro val Val Leu Thr Asp 245 250 255 Hi s Val Val
WPz@W408336Cys Leu Pro G u Arg Thr Phe Ser G u APGI/DKR004/000193
260 265 270 Leu Ala Phe Val Arg Phe ser Leu Val 2fr
Ay Trp 4 n Leu Leu 275 0 285 Asp Arg y a
Th¥ Alg Le?gg u Leu Met VaI3 eu Asn Val Pro %@% 290
€99 2?5 EOtIegchEtgaThaa G n Asp Cys Leu G n A n Ser Arg 1338
Arg AV Ry z}ge;?rsl\sp Ser 305 310 315 320 Pro Asn Ile Thr
Gu Tyr t Phe Cys Ala Ay Tyr Ser Asp Ay Ser 325
330 335 Lys Asp Ser Cys Lys Ay Asp ser Ay dy Pro
<210pj & Ala Thr His Tyr 340 345 350 Arg Gy Thr Trp Tyr
e ®hr Ay 1le val Ser Trp Ay An Ay Cys 355 360
<21336%omAl gapflehsVal Gy His Phe Gy Val Tyr Thr Arg Val
ser,An Tyr Ile 370 375 380 du Trp Leu An Lys Leu
<400krpt2 Arg Ser Gu Pro Arg Pro Gy Val Leu 385 390 295
h r Q-4 10> <211> 57
12 0SB L M ST A5y SEbg S e
gene for optim zed expression of hFVIl <400> 3

C C aggcc ccgcgt c t gcct gectcc
s O o B ot En e i Chp g e
ggaggaagcc catggcgtcc tgcatcgccg 120 gcgccgggcec t
tagccttt c_t ggaagagct, ccgecctgge tccctggaac gcgaatgcaa
AsP %%Sﬁgﬂ'&ggﬁggﬂst afia it Iglgggg@aa'('sggygagatq%w&sp
aaagacgctg agcggaccaa 240

GlIn ggs Ala ser ser Pro ggs GIln Asn Gly Gly ggr Cys Lys Asp Gln

Leu GIn Ser Tyr Ile Cys Phe Cys Leu Pro Ala Phe Glu Gly Arg Asn
65 70 75 80

Ccys Glu Thr His Egs AsSp Asp GIn Leu gge Cys val Asn Glu Sgn Gly

Gly Cys Glu Gln Tyr Cys Ser Asp His Thr Gly Thr Lys Arg Ser Cys
100 105 110

Arg Cys His Glu Gly Tyr Ser Leu Leu Ala Asp Gly val Ser Cys Thr
115 - 120 125

Pro Thr val Glu Tyr Pro Cys Gly Lys Ile Pro Ile Leu Glu Lys Arg
130 135 140 -

Asn Ala Ser Lys Pro GlIn Gly Arg Ile val Gly Gly Lys val Cys Pro
145 _ 150 . 155 160

Lys Gly Glu Cys Pro Trp Gln val Leu Leu Leu Val Asn Gly Ala Gln
165 - 170 ' 175

Leu Cys Gly Gly Thr Leu Ile Asn Thr Ile Trp val val Ser Ala Ala
180 185 1920

His Cys Phe Asp Lys Ile Lys Asn Trp Arg Ash Leu Ile Ala val Leu
195 200 205

Gly Glu His Asp Leu Ser Glu His Asp Gly Asp Glu GIn Ser Ar Arg
210 215 y Asp 220 ' g

Page 3



actgttttgg attagctata gcgatggcga tcagtgcgcc tccagccctt
gccagaacgg . 300 gggctcctgc aaagaccagc tgcagagcta

WO 200810886t c t gcctgectg cctttgaggg 360 Page 4 REI/DK2004/000193

2004/ 083361 PCT/ DK2004/ 000193 gcgcaattgc gaaacccata
aggat gacca gctgatttgc gtcaacgaaa acgggggctg 420

val ejagélagvar Migcrigcpat GeACATIURBCAR] URaUEPans HICAGRT gCcC

225 acgaaggcta 48030t agcct cctg gct @38gggg t gt cct gcad4o
gcccacggtg gaataccctt gcgggaagat 540 tcccattcta

His B8PaAGCHDA L6 ACuAGEARe@GHECATH Pro ORAALS P GH HHIdgaa00at
600 ctgcc@daag ggggagt gcc 28 ggcaggt cctgetxast g

' gtcaacgggg cccagctgtg 660 cggcgggacc ctcatcaata

His V8RN OBA | 0t QLCCAC BrI1RIKEHGhr tRALARYR], A OTltﬂ"
t aagaat d@yg cggaacctca t st gt'gct cggcgaagag gatctgtccg
agcatgacgg 780 ggacgaacag tcccgccggg tggct caggt

t cctarg. t tggc 840 accaat cac
Ley ég% @%g\g‘f‘gﬁ‘%gct 80§g cgg%g’g‘gcg%cggy gﬁrggg&ctﬁgﬁ ghEtacgt
900 cgtgcctctg tgcctgeectg agcggacctt tagcgaacgce
cgctggett _fcgtccgett 960 tagcctcgtg tccggcetggg
Asp §§§§agt’§‘§t T@@%@egﬁg@*@&@ad&f&ct@" nglga@%t yal Pro2frg
ggt gct caac gtcccccggc tgatgaccca ctgcctg cagcagtccc
ﬁcaaagt gg 1080 ggactccccc aatatcacgg agtatatgtt
'ggg %“gcTQEt‘gkthﬂa gd@&t giny&locsargghg 1¥40vatt ady tAgpal
ggggact ccg gc& cccca tgccacgce 5tatcgcggga cct acct
1200 caccgggatc gtcagctggg gccagggctg cgccacggtg
Pro fgrgddetThrgGhe gyctMetarhel 26 Algc gty ttyagsercAgh agt $&r
’ agt ggct gca3$aagct cat g cggagtd¥aac cccggeccgg 38520
ggtgctcctg cgggccecctt tcccttgata aaagett 1357 <210> 4
Lys Asplser Is K12y AP ser2 &3y AWt bfd Gial ATe220 HiS2RAZ™
Pri mer 348400> 4 agctggcBdh ccactgggca gggsagtatc a 31
<210> 5 <211> 31 <212> DNA <213> Artificial <220>

Arg Gly Thr Trp Tyr Leu Thr Gly Ile val Ser Trp Gly Gln Gly Cys
355 360 P 36§ y &

Ala Thr val Gly His phe Gly val Tyr Thr Arg val Ser Gln Tyr Tle
370 375 Ty_ g 380 : v

Glu Trp Leu GIn Lys Leu Met Arg Ser Glu Pro Arg Pro Gly val Leu
385 390 395 400

Leu Arg Ala Pro Phe Pro
405

- <210> 3

<211> 1357
<212> DNA

<213> Artificial

<220>
<223> synthetic gene for optimized expression of hFviT

<400> 3
ggatcccgee accatggtca gccaggecct ccgectectg tgectgetec tagggctgea

gggctgeetg gctgecgtcet tegtcaccca ggaggaagece catggegtce tgeatcgeceg
gcgecgggee aatgectttc tggaagagct ccgeccctgge tcooctggaac gegaatgcaa
agaggaacag tgcagctttg aggaagcccg ggagattttc aaagacgctg agcggaccaa
actgttttgy attagctata gcgatggcga tcagtgegoe tocagecett gocagaacgg

gggctcctge aaagaccage tgcagagcta tatctgette tgcctgoctg cctttgaggg
Page 4 '

60
120
180
240

. 300

360



<223> Pri nmer

t 31

WQ200988336P23> Pri nmer
PCT/ DK2004/ 000193
ccccaggg 38

<210> 6 <211> 38

<210> 7 <211> 34

<212> DNA <213> Artifici al

Page 5

<400> 5 tggcgggatc cttaagagct gtaattgaac

<400> 6 Page 5 WO 2004/ 0BGB®X2604/000193
cccattctag aaaagcggaa cgccagcaaa
<212> DNA <213>

gcgcdﬂt&bé|g&h§&cci¥2(ﬁygafé5ﬁ%a Rrigaetrg<40&acdadL aabfdigeag 420
atcttgttgasggcagtgagc ggcg 34 <210> 8 <211> 21 <212>
CORgEYRAC ITPEBICYATE | FGAEHGHCALDIRICOTIPRLIGRGCHATC acgrpgcga 480
tagc&%@@i&%@&g&??% ca% >ca53&t.%> gRatattéty Jbgggadddt 540
tceccattcta gaaaagcgga acgctagca.a accccagggc cggatcotcg gcdggaaggt 600
ctgccctaag ggooagtgce cctggeaggt cctgctocta gicaacggag cocagetgty 660
cggcgggacce ctcatcaata ccatttgogt cgtgtcecgec gctcactyct tcgataagat 720
taagaattgg cggaacctca tcgctgtgct cggcgaacac gatctgtccg agcatgacgg 780
ggacgaacag tcccgecggy tggctcaggt catcattcce tccacctatg tgectggcac 840
gaccaatcac gatatcgctc tgctccgoct ccaccagoece gtegtgetca ccgatcacgt 200
cgtgectctg tgcctgectg agcggacctt tagcgaacge acgcetggctt tegtccgett 960 -
tagcctegtg tccggctggg gecagetogct cgaccgggge gotaccgctc tegagetgat 1020
ggtgctcaac gtcccccgge tgatgaccca ggactgoctg cagcagtccc gcaaagtggy 1080
ggactcccec aatatcacgg agtatatgtt ttgcgctgge tatagcgatg gctccaagga 1140
tagctgcaag ggggactceg gegggeccca tgccacgeac tatcgeggga cctggtacct 1200
caccgggatc gtcagetggg gecagggety cgccacggtg gggcactttg gegtctacac 1260
gcgcgtcage cagtacattg agtggctgca gaagctcatg cggagcgaac cccggeecgg 1320
ggtgctcctg cggdgcccctt teccttgata aaagett 1357

<210> 4
<211> 31
<212> DNA

- <213> Artificial
<220>
<223> Primer
<400> 4
agctggctag ccactgggca ggtaagtatc a 31
<210> 5
<211> 31

"<212> DNA i
<213> Artificial
<220>
<223> Primer

- <400> 5
tggcgggatc cttaagagct gtaattgaac t 31
<210> 6
<211i> 38
<212> DNA
<213> Artificial
<220>
<223> Primer
<400> 6



<223> Primer <400> 9 cgccgctcac tgcttcaaca agattaagaa
ttgg 34 <210> 10 <211> 22 <212> DNA <213>

WORQHOBB6h!I <220> <223> Prinmer <400> 10 cgct BCEHEG004/000193
ctgatggtgc tc 22 <210> 11 <211> 22 <212> DNA <213>

| I1,G] <2202 <223> Rri <400> 11 caaacaacag 3g
Cccatﬁ%%aééa?‘%@a%a% igz%%o> el . 34 <2125 DNA <2135
Artificial <220> Page 6 WD 20041083361

"%ﬂip DK2004/ 000193 <223> Priner <400> 12 cgccgct cac
§212;g A caaga agattaagaa ttgg 34 <210> 13 <211> 34

<213><242% FiPNR1 <213> Artificial <220>

<220>
<223> Primer

<400> 7
ccaattctta atcttgttga ageagtgage ggcg 34

<210> 8

<211> 21

<212> DNA

<213> Artificial

<220> .
<223> Primer

<400> 8
ctccgtgata ttgggggagt ¢ = 21

<210> 9

<211> 34

<212> DNA

<213> Artificial

<220>
<223> Primer

<400> ©
cgccgetcac tgcttcaaca agattaagaa tigg 34

<210> 10

<211l> 22

<212> DNA
<213> Artificial

<220> )
<223> Primer

<400> 10
cgctctcgag ctgatggtge tc 22

<210> 11

<211>- 22

<212> DNA

<213»> Artificial.

<220> .
<223>  Primer

<400> 11
caaacaacag atggctggca ac 22

<210> 12

<211> 34

<212> DNA

<213> Artificial

- <220>
Page 6



<223> Primer <400> 13 ccaattctta atcttcttga
agcagtgagc ggcg 34 <210> 14 <211> 33 <212> DNA
WQ20\08361 i f i ci al <220> <223> Prinmer <400> 1RBCT/DK2004/000193
ctccacctat gtgcctctga cgaccaatca cga 33 <210> 15
<2213 3med  <212> DNA <213> Artificial <220> <223>
Primer <400> 15 tcgtgattgg tcgtcagagg cacataggtg gag
<40033 12210> 16 <211> 29 <212> DNA <213> Artificial
COCCPSBERS tootrgaags agattaagapd¥oe6 ccaaggat gc cagggggact 34
ccggcggge 29 <210> 17 <211> 33 <212> DNA <213>
<210Arti%¥icial <220> <223> Priner <400> 17
<211> 34

<212> DNA
<213> Artificial

<220>
<223> Primer

<400> 13
ccaattctta atcttcttga agcagtgage ggeg 34

<210> 14

<211> 33

<212> DNA

<213> artificial

<220>
<223> Primer

<400> 14
ctccacctat gtgectctga cgaccaatca cga 33

<210> 15

<211> 33

<212> DNA

<213> Artificial

<220>
<223> Primer

'<400> 15
tcgtgattgg tcgtcagagg cacataggtg gag 33

<210> 16

<211> 29

<212> DNA

<213> Artificial

<220> .
<223> Primer

<400> 16
ccaaggatgc cagggggact ccggcgggce 29

<210> 17

<211> 33

<212> DNA

<213> Artificial

<220
<223> Primer

<400> 17
gcccgecgga gtccccetgg cagetatcet tgg ) 33

<210> 18
<211> 36
<212> DNA

Page 7



gcccgecgga gtccccectgg cagectatcct tgg 33 <210> 18
<211> 36 <212> DNA Page 7 WD 2004/083361
WEOmHDEZe04/ 000193 <213> Artificial <220> <2PGEHDK2004/000193
Primer <400> 18 acctatgtgc ctggcgctgc cacgaccaat
<213>ca§&?};|:.3.61 <210> 19 <211> 36 <212> DNA <213>
At 6P’ <220> <223> Primer <400> 19 atcgtgattg

<220>gt cgt ggcag cgccaggcac ataggt 36 Page 8
<223> Primer

<400> 18
acctatgtgc ctggcgctge cacgaccaat cacgat 36

<210> 19

<211> 36

<212> DNA

<213> Artificial

<220>
- <223> Primer

<400> 18
atcgtgatty gtcgtggcag cgccaggeac ataggt 36
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