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22. The variant of claim15, wherein three in vivo N gl ytbS§raei M Osites
have been introduced by substitution. 23. The variant of any of the

precedi ng GloAizwBzseavherein the variant is in its activat egrhgiiRerdsd: A
nucl eoti de sequence encoding a variant as defined in any of clains 1-23.

25. An expression vector conprising a nucleotide sequence as defined in

cl ai m 2FACROR N1, O VHe POLIFERTIBENABIANES eot i de sequence as defined in
claim?24 or an expression vector as defined in claim?25, wherein the host
cell is a ganma-carboxylating cell capable of in vivo glycosylation. 27. A
phar mac EIELROF TERIDSENTION onpri sing a variant as defined in any of clains

1-23 and at J.east qgne pharnmaceuticgl acceptable carrier or excipient. 28.
A variant as TSR SveRHaR reIBEs oingyelpolypentid yamianist fision VAKEVERRENL | 20 Use

of a yaficnVIRIFWHA) pdBPeptide Mierd bail vaah: chmddsd MlandilteaclBnbdiffiion i€ of a

medi cament . for the treatnment of a disease or a disorder wherein clot

f or mat i BYfioR 192ad P2 gdavhengsaid yeranis fshericampriss asuginmaey covalendly attachal di sease
or di SOfo%rmt}@ugﬂiﬁ%gﬁ_éw&@ﬁ%ﬁSﬁé’_oup consi sting of henorrhages,

i ncluding brain henorrhages,” severe uncontrol | ed bl eedi ngs, such as
trauma, bl edipnesentinvention absotrelaterid esgafisnch pdlytieptidetvadnspalvealy] @ans, bl eedi ng

i n patignt | sectiopn and vari |,.bl eedi ngs. 3231. Use

accor di%ﬁ‘?%arg‘%}giﬁ%&%@?&%ﬁv@ﬁwfﬁ@aﬁﬁﬂ%@ﬁﬁd&ﬁogjg?’der is trauma.. 32. Use
accordi ng to claim 30, wherein the disease or disorder is brain henorrhage.
30 Cct 93465 PCT/ DKO3/ 00276 FACTOR VU OR Vil a POLYPEPTI DE
VARI Aﬁé@@%@%@ﬁ@%e present invention relates to novel

bol ypept ] de BaddBidbn A0k Qs Vbhsiddil bb ofihpic: AREKAM fbinbFHAR)
pol ypepti des, where said variants conprise anoamno. acrd supstictution in
posi t i cempoenentsonfciariithelrrentualisiresulisiniacitiia clairGdnemlly, dnqhlocleompsngar  Moi ety

coval e . at. ' duged in vj.vo N-glycosylation site. The
pr esenﬂjtalhér(l"1 e#é?@%%f%%%ﬁ%@g{e@é&@gs glgec%algu@ ChePBEY pEPPPEEY R Pant s i n
t her Bpyzymogenspiat. tnzgmbiidally tiactive Protei@AharRRd codberfed Yidb biehdfiv@form by the
coagul at %1 on-fr el at'% e% g%)sforf ers. §g111? BACKGROUND OF THE | NVENTI OXI Bl ood
coagul &FPYHLLAE 2105 aES g’@ﬁ's‘io ahign actoss Bd¥l-ex i nteraction of various
bl ood . FVII is a vitamin K-dependent plasma protein synthesized in the liver and secreted
into the blood as a single-chain glycoprotein with a molecular weight of 53 kDa (Broze &
Majerus, J. Biol. Chem 1980; 255:1242-1247). The FVII zymogen is converted info an
20 activated form (FVIIa) by proteolytic cleavage at a single site, R152-1153, resulting in two
chains linked by a single disulfide bridge. FVIIa in complex with tissue factor (FVIla complex)
is able to convert both factor IX and factor X into their activated forms, followed by reactions
leading to rapid thrombin production and fibrin formation (@sterud & Rapaport, Proc Natl Acad
Sci USA 1977; 74:5260-5264). | |
25 FVII undergoes post-translational modifications, including vitamin K-dependent

carboxylation resulting in ten y-carboxyglutamic acid residues in the N-terminal region of the
molecule. Thus, residue number 6, 7, 14, 16, 19, 20, 25, 26, 29 and 35 shown in SEQID NO:2
are y-carboxyglutamic acids residues in the Gla domain important for FVII activity. Other post-

| translational modifications include sugar moiety attachment at two naturally ocourting N- -

30 glycosylation sites at position 145 and 322, respectively, and at two naturally occurring O-

glycosylation sites at position 52 and 60, respectively. |

' The gene coding for human FVI (hFVII) has been mapped to chromoéome 13 at g34-
gter 9 (de Grouchy et al., Hum Genet 1984; 66;23-0-233j. It contains nine exons and spans 12.8



conponents (or factors) that eventually results in a fibrin clot.
Cenerally, the bl ood conponents participating in what ﬁ’é’@ﬁ@h@fmgﬁerred to

as the "coagul ation cascade" are proenzynes or 15 zynogens, i.e.
enzymat i Cajylyshddd@t i ve proteins that are converted into form by
the action 01} an activator. One of these coagul ation £ 5 %’rﬁg’dog?%FVII FVI |

Is a vitam n K-dependent plasma prote% n synthesized in the |liver and
secr et elb (OiHapa ¢thak, BrboNatl A&d$cBUﬁ.gI198’£;fsaiﬂ]585L&prm@ &ledrppnishticn A! ecul ar

wei ght of 53 K er. Bi ol m 1980; 255:1242-1247 The
FVII? yﬁgtg?g’ %ﬁ(%ﬁ%‘?ﬂs”iﬂ%‘{f US‘Q@J@@F:"V@’E‘%K “@F‘Fﬁe’(ltl-‘f‘wqo #} prot eol) ytic

cl eava &insawﬁlh a@ne154nHeb efdod | I nked by a
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conpl ex3omaly exen 3a gho Bhabicgegipn;fegensst and)f thinepidesnel growth Factop-likhei r
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pr od&?t%aﬁ%ngm eﬁ)??nlﬂﬂ an%s(r)n (@%%%ucg&%ﬁgapapoﬁ sﬁj&kgé%a Acad Sci
USA 1973100mﬂ$86@35%ﬂ§736£55(9VI I undergoes post-transl ati onal

nmodi fi cation cl n Vlta ndept carb nresulting in
ten y-car box?){gp lj{:'saer%%g a%?ﬁn?eél?i ‘g*’ﬁnﬁl‘i’f@?ﬁ“f’ W a??r? L t he

ol ecuIRNAS'KMS.,A r1®99 ;P6BOZEIBIOI Kemball ok b6al., 18truoBiol, 21599 21@7 22922 d 35 shown
in SEQ | EFW , f(glutamc aci_ds residues in the omai n
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i ncligder SYeakranoes; Bl ﬁﬁ%ﬁﬁﬁ%}aéﬁ fmhﬁgggﬁs@' hé/s 2 F%@sxh'alf"?

gl ycosyl ation sites at positio T at two

nat ur affiegmeris of %Nwa@ﬁytﬁésmoahanush}sﬁﬂﬁﬁwmﬂdsndKWtaﬂ Biod 60,

respec coding for human FVI1 (hFVI1) has been mapped to
chrormts:%ér?@g%% 15?@%?657&& 9 (de Gouchy et al., Hum Genet 1984;

03 093365 PCT] Do Q0706 ee““d"*“m%aﬂimamt e P ARRins @2 Joa 1087
ra rocC ca Cl

84: 515§“§f CJBK 9{932% b‘?%&%rﬂi ¢ Kembalhgookst k. diBiol Shemc 199802 Gr8F1641  ar e

si mih aesﬁosma&@afet alo.tr BRI CKérB,al@D@ 4&1%@@@%@1 Kﬁ?&%?aﬂtékﬁé%stggr 9%93' ns, wth

exons la and encod mg or ‘'sig sequence;’ exon 2 eptr’de and da
domai n38 éﬁﬂnl%ﬁam?ﬂ/%’f XL(W@}B%ME N%@Obfﬂ?.ﬂéxwmso%%ﬁzt WOt s3eps;der mal

growt h L |ns and exon 6 through 8 the serine protease
cat al yﬁ@ﬁygégﬂsh&?\?bggfg ake et al. Bi ochemi stry 1985; 24: 3736-3750).

Reports exi sReports exigten expeaition ofMﬁtE}ﬂ(&ﬂ%tk@f\ﬁhmﬁbﬁﬁ%ﬂﬁmo@h/lhgé@ la (Pike

et al 6: 8925- 30 and Kenbal | - Cook et a

J. strud gﬂ@ﬁ%@%’“@%/ %%@W‘“ﬁﬁ%\?ﬁﬂfnlaﬁdkﬁﬁfﬁp@w%ﬁ%ol ubl e tissue
facgwrewgc&lrsqw@gmbgglograph|c met hods (Banner 1o et al., Nature,

1996; 380:41 and Zhang et aI , J. Ml .Biol, 1999; 285: 2089); and of smaller

f r ag ment s ofCammygrrial nvenestions ofhurasn rec@hlbioams BV e Big, sold 99 BipvaSevaB05 and Kao et
BufvosePa® R bddlcated Yot the Bt ? oi) bleeding episodes in hemophilia A or B patients.

NovoSeven® is the only thFVITa for effective and reliable reatment of bleeding episodes
available on the market. -
25 An inactive form of FVII in which arginine 152 and/or isoleucine 153 is/are modified
) has been reported in WO91/1154. These amino acids are located at the activation site. WO
96/12800 describes inactivation of FVIIa by a serine proteinase inhibitor; inactivation by
carbamylation of FVIIa at the o-amino acid group 1153_ has been described by Petersen et al.,
- Bur T Biochem, 1999;261:124-129. The inactivated form is capable of competing with wild-
30 type FVII or FVIla for binding to tissue factor and inhibiting clotting activity. The inactivated
form of FVIla is suggested to be used for treatment of patients béing in hypercoagalable states,
such as patients with sepsis, in risk of myocardial infarction or of thrombotic stroke.



Some protein-engi neered variants of FVII have been reported. See, e.g.,
Di ckinson & Ruf, J Bio Chem 1997;272:19875-19879, Kenﬁ”é)l@c@éﬁ!ilzo@@ al., J
Bi ol Chem 1998; 273:8516- 15 8521, Bharadwaj et al., J Biol Chem 1996

271: 30685- f et al., Biochemstry, 1999: 38:195 6: 99/ 20767:
WO 00/ 1141%8%\9/@365“22776; WD 02/ 38162: WD 01/ 83725 ‘Eﬂﬁ'g s

5,580, 560. Reports exist on expressidn of FVI1 in BHK or other mam"ral I an
cells (V\o 92/A1&ﬁaﬁﬁungmvﬂihﬂﬂﬁ>&4afaﬂdw\4@v&§é A&k ¢ &Bﬂnﬁgm@&&SSI on of FVII
0
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henophilia A or patients. voSeven(r) 1s t la for effective
and  r elfremylactie @f&@‘rréﬁta c@ﬁe@m@dmm@;ﬁomggauoammam to abtpin et ther ket . 25 An
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the activati bnccmhecﬁonvoﬁhtr%ﬁ&ﬁ%ﬁhodmsmeﬂbmdmg@ﬁich upkduniy, dis felibded by a

serine e ion ar hanyl ation FVila at the
a- ani n&ﬁaﬁg?cgo mﬁc@i %0 %‘7{%%@9 %’1 @PS%%G%’G*OTBW J
Bi ochenind 889aci6akioh 2dreids béﬁ“@ﬁedltaaé&wﬁﬁﬁﬁhyfo%sﬂdat%d SRB@PlaklcH (He@het i ng with

wld 30ty or, FVila for binding to'tissue factor and inhibiting

FVI |
ol ot t | RilaBlopd Cogenlating & Bibrinolviss 1990, 3 PTnlbh). Bywevar, hEVBagudEVBahews be used
for 1br ¢ab BBy HwhdlheRbSinR aagﬁﬂc@omsgﬁédﬁ&@%@gg%g&@g&gfw@yﬁ as

patients vmth sepsis, INTis myocar rombotic

str okemmtﬁﬂcdﬂwdu@%ﬁexm@e%ﬁmwmﬂé@ﬁeﬁemﬁﬁmmgh aid mirltiple! at i ng

For  NodRRR oLV or ity 208Hk e Bl Bconner REFGRaA s oititiosbs. ana

frequefis nﬁﬂiﬁ’ﬂ:lfd m@ddawspmexaﬁseleaeﬁ)@ﬁﬁﬁbyedmmaec@éa%ﬁbﬁf,@k&s hAgndesired
t her apeuti c or grg}g | actic effect. a consequence dequate dose

r egul aPyteHY ftewasd ipthegb S@W&Ffﬁs%lﬁ@qmieguﬁ irepreved £ Villaanelegwlesivill r avenous
admipi éﬁﬂiﬁ%%@r&d'mﬂﬁ%@ﬂ ,%Fkbgffd }{% %mﬂlﬁ ng. | n
conr%ect lon wth treat ntcﬁgéﬁéuﬁidgﬁ@(??ﬁ)e I ngs, suc ér"az;llk}ma is
bel i eveahnegtipatwithawrentrolled eedingeapabl e of acti vati ng factor X to fact or Xa
wi t hout bi ndj sye fact hi s t|va lon reaction is believed
to occur pr |$rang) ?°§‘ g‘ﬂ&la?lci?qgsra‘?r a%?‘b@’éﬁbﬁeé{‘[o& [i’ PEESA0G| ood
Coagul adniieistratidnk.WGivethy sssetiatio®) OcudebnfiBd rhFia prddﬁb‘b@iﬁrﬁ'e ’ﬁ&l\{'lﬂ]@ctl@ﬁsf hFVI] a has
alolo CtIVI tovva,rds factor X.in the absence of tlssue fact or and,

conse ¢ poteqtiabior Aipping more ppbE therepeticsVliadevaly withspnoomittpt e in trauna
Pl bPMérthandel Wtkdplitic &t it dNaf Hod 6 iithdveR O AIRARfe AR, O
e ed blee

rhFVI | a. Therefore In order to treat uncontrol |ngs nor e
efficiently OI(etVCﬁer ticreasedhayiiroulationdwdfilife ha proten in tpemisire that repaloved FVI | a
mol ec uélge&anc@’@f &1@ p%? %%ésdugedhhgs may be achieved by conjugating the protein to a

_chemical moiety, which is capable of conferring reduced renal clearance to the protein.

Furthermore, attachment of a chemical moiety to the protein or substitution of amino
25 acids exposed to proteolysis may effectively block a proteolytic enzyme from contact leading to -
proteolytic degradation of the protein. Polyethylene glycol (PEG) is one such chemical moietj(
that has been used in the preparation of therapeutic protein products, WO 98/32466 suggests
that FVII, among many oth_ei: proteins, may be PEGylated but does not contain any further
_information in this respect. WO 01/58935 discloses a neﬁv strategy for developing FVII or
30 FVIlamolecules having iner alia an increased half-life. |
As indicated above, another problem in current thFVIIa treatment is the relative
 instability of the molecule with reépect to proteolytic degradation. Proteolytic degradation is a
major obstacle for obtaining a preparation in solution as opposed to a lyophilized product. The
advantage of obtaining a stahle soluble preparaﬁon lies in easier handling for the patient, and, in



activity toward factor X in the absence of tissue factor. Such inproved
FVIla nolecules will 1s exhibit a lowered clotting tinmne WCtﬁ'e@tZQn& action)
as conpared to rhFVIla when adm nistered in connection with uncontrolled
bl eedings. A nolecule with a longer circulation half-life would decrease

t he nunber of necessary admnistrations. Gven the association of current
the r quéa!s@oﬁén%élﬁheé“qhﬁky ROUE HhidH l'}io%hhl%n&n beldifk 282 AR @H{eh@ s tg or

obtai ning nore opti nal therapeutic I"evel s wth concom t ant
enhangedrentigriaplptic daprahfiechy sitehibieeted mutigeiesiant mejedpiotrelitiopitehade FVI |- or
FVI I a- l%lﬁ(gisqgseggn%%/ d93g way to increase the circulation half-life of a
protein ensure th renal clearance of the protein is reduced. This
may be aChI@iﬁ&ﬁjebyomerﬂgﬁt inﬂgltiohés o rpadedainipeovad F¥iiisoriiddla meeeflas, which is

capabl f erri n duced ren cl.ear he ro e Furt her nore,
ieagdli iy AIEEIRE S it e I SR A SN SR
acids rﬁes&@a%fa@dzh@lsﬁﬁtﬂinepims»dﬁcmy c@‘at%af hotRhaiinda@eK X0 PIcRiroRl (Witheutenzy e
fromcontact |leading to proteolytic degradation of the protein.

Pol yethindizge tigtupdestor) mo ts)efﬁgle@ ethan etV herrhEYila Efb?rél?)ybm@&ﬂabﬂe Wdsaheen used
inth f roducts. WD 98/ 32466 suggests

t hat %\l}ﬁlﬂag%@%\%ﬁh nysugft?ﬁ é‘E}%lrﬁtcl)dt g}ogés&?gﬂem}ge PEGy| at ed but does not contain
any f urt herAnothef objpwiof the plrfrsemthn@nu@slp &Drovmmrbml ¢i E¥llondecutesnew

strat fo evel 0 FVI I cu es havi | lia an

i ncr eigﬁg "HEV e 38.35 i it “"a & gm %%‘iéﬁtyn@ K&F" BFo ‘“’é‘rﬁr}g?anﬂ%‘%? thnt rhFVI | a
t r eat mRifte dsompred EJhﬂFVI/IS whbll.‘ﬂSdrﬂlhis{drédﬁnﬁivehdﬁ&ly)'ﬁh@@ﬁicﬁ awl dapatilesipect to
proteol ytic degradation. oteoly c degradation is . mgj or tacle for
obt ai AFAGHUEE gﬁﬁgﬁ‘}é‘rtatf?%?f Xa V@@PB&W'&*\“%@ tﬁﬁ’ﬁ&%‘éﬁﬁﬂ?"%ﬁ?‘?’ﬁgﬁ i%?‘i Eﬁéﬁ? oduct .

The %leﬁq&epé‘by%hglaﬂﬂe@&tr@m%ham@u&p&wak@ RLEPA A, hlogs i n easier
handling for the patient, and, in 30 Cctober 2006 4 the case of

ener gefediently).qui cker act i on, vv_hl ch potentially can becone life saving.
Attenpts t o preyent PLO! hyiavﬁo 29iAYALANNBYAS] heel T ect ed mut agenesi s

at major proteolytic sites have een 88/ 10295. One obj ect
of the present invention is to provide | rrproved.FVI | or FVIla nolecul es

(FVI M circulation half-life (thereby

decr e%ﬁﬁgﬁwb?Tﬁﬁ «EJ dm ni strations) and which are capable
of acti vat iDig1ds8€h&rtinXs 4 PViIag PO 631 ypuptida Quitiant BhVIAE Aarhi@otatigsue factor)
nore efficiently than hFVIla or rhFVIla thereb being able to treat

unconBrFBIENEFEOBIPEEEE AYS, an%‘&?b‘r‘?“b@o‘élﬁi’?t@ﬂﬁﬁ atyyp fhREY I pg 3 hgvingadhet her obj ect
Of NG R Neqhd e dHoblin SEOUD WO BY bleeh TRUONEED & degBlncE ¥l the BMifiE Ul €5

(FVI1 "or FVIla variants an increased bl oaval |ty (such as an
i ncr easwprisks eaartnmdemdtsmstltlﬂ}mnmp@sh@d@padéa andwhéreiyal sugathmaeietsidii ni st ered

f X
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(t her @byaiaei ng abI e to treat uncontrolled bl eadi ngs, such as a trauma, nore

In a first aspect of the present invention, there is provided a Factor VII (FVII) or
Factor VIIa (FVIIa) polypeptide variant.having an amino acid sequence comprising 3-15
amino acid modifications relative to human Factor VII (hFVII) or human Factor VIla (hFVIIa)
having the amino acid sequence shoWn in SEQ ID NO:2, wherein the amino acid sequence of
the variant comprises amino acid substitutions in positions 10 and 32 and wherein a sugar
. moiety is covalently attached to at least one introduced in vivo N-glycosylation site located. '
outside the Gla domain, wherein the at least one in vao N-glycosylation site is introduced by a
- substitution seleéted from the group consisting of ASIN, G58N, T106N, KIO9N, G124N,
K143N+N145T, A175T,12058, 1205T, V253N, T267N, T267N+SZ69T, S314N+K3168,
S314N+K316T, R315N+V317S, R315N+V31 7T, K316N+G318S, K316N+G318T, G31 SN |
- and D334N. |



efficiently). These objects are net by the FVII1 or FVIla variants provided
herein. BRI EF DI SCLOSURE OF THE | NVENTI ON Di scl osed herd} HetpaerZ0f® | or
FVIla pol ypeptide variant having an am no acid sequence conprising 3-15
amno acid nodifications relative to hFVII or hFVIla having the amno acid
sequence shown in SEQ ID NO 2, wheré#n said anino acid sequence of the
variant caqnprises an anino acid substitutjion in position 10 and 32 and
wherein a sBgafeoporeegt qfdhe ipyrntipr Hyereyis proyider @ quelgotids seaversRIed g 1 vi vo

N gl yeagyhiat bethedlab& el OCated outside the Ga domain. Ina first aspect of
the present invention, there is provided a Factor VIl (FVI1) or Factor

VI I a (FVI | 3% aplsrdaseent ofide peasemd iventian thefe drpraviletanaaxptesseiyirsivte conpri si ng
3-15 i i Lt i j n Factor VII (hFVII) or
human 1 %%E%ngkg%&?ﬁ%%kﬁg§kgﬁ§§?ﬁg%ﬁﬁ%ﬁgﬁﬁﬁgﬂggid sequence shown in SEQ ID
NO 2, wher dnn thiltbasaent nbtha preders éqgustimahat is privédader hantellomprisisgs am no aci d
substitutions in: positions 10 and .32 and wherein a sugar, noiety is

coval APy uERETR R Lh PO ARl ot dee R L L Bt ati on site
| ocat edcon@ukfetiehdrilf tid IRst@ITe NgarhptLbdkyldliag kil tpasik oPRE/IN Vi VO
N-glycosylation site is introduced by a substitution selected fromthe

gr oup #¥R&1dMNg of ASIN, G58N, T106N, KL109N, GL24N, K143N+N145T,

ALTST, | 205% o FA0RBopd25RMe pELA! My k2R (SRONP0cH 168a S314N+K316T,
R3L5N+V3L7S, RI1GNHVI17T, K316N+G3188, K31ON+G318T, G318N and D334N. 30
Cct obepmpOdigon compriping agedands defived ebaye, andet leay ene plommadeatial pecepipiloi ded a
nuclquhg§o§sgﬂﬁgge encoding a variant as defined above. In a third aspect
of the present “invention there is provided an expression vector conprising
a nucl eot i dea Sifiuepeeofabe plefdnnidtlertion iileee 8 pedndtdaspasit as efimd bbdved aspect of
the present invention there is provided a host cell conprising a

nucl ed®’ we s EgdiseBets defined in the second aspect or an expression vector
as defined in the second aspect wherein the host cell is a
gama- car boxyl ating cell capable of in vivo glycosylation. In a fourth
aspect of the present invention there is provided a pharnaceuti cal
conposition conprising a variant as defined above, and at | east one
pharmaceutical acceptable <carrier or excipient. In a fifth aspect of the
present invention there is provided a variant as defined above, for use as
a nedi canent. 30 Cct ober 2006



5 1n a sixth aspect of the present invention, there is provided a use of a
variant as defined above for the manufacture of a medi cHheREPE A0 he
treatment of a disease or a disorder wherein clot formation is desirable.
Further aspects of the present invention will be apparent fromthe bel ow
description as well as fromthe appended cl ai ns. DETAI LED DI SCLOSURE OF
THE | WENT'I%'S%_X(%{S&)E& bf 91@%@3&1&1{]@11&&1’1 _S%FO_IYLC{&S alREESES ktariﬁﬂ%ls' cation and

i nvention the ow ng definitions éE)p yl. e term "conjugate" (or

i nt er dhbmygedbly/for temang&tad: ol pgpkpmicdefoy thedreptmesheledlitease drpdiiwadee a

het er %%%P%?&?t t(oi natgohqsggﬂaﬁe of conposite or chineric) nolecule formed by
the covalent attachnent of one or nore pol ypeptide (s) to one or nore

non- pol ypeputtie aspicatdf @s presaatinemtip0iviiles appateachide the Helopogdacription@onpounds,
sugar v{%i eties or organic derivatizing agents. Preferably, the conjugate

i s solfbas fem the prRraded dMent rati ons and conditions, i.e. soluble in :
physi ol ogi eal fluids such as bl ood. Exanples of conjugated pol ypepti des of.
the invention include gl \écos | at ed and/ or PEGyl at ed pol ypeptides. The term
" covalPERALEDRIGEQS o c’iﬁéﬂéﬁEN&FK&Ft ached" neans that the pol ypeptide
vari ant and the non-pol ypeptide noiety are either directly covalently
joined to one another, or &else are indirectly covalently joined to one
anot h@rfinitioesigh an i ntervening noiety or noieties, such as a bridge,

spacer, or .| jnkage ety o ieties.. The term "non-pol.ypeptide noiety" is
Ut ended t & e ibherteal snabetio ditinypton B ReRte BT R onposed of
am no aci d The eeREEdhjupie” {or Mikechah@gEly heshjupited polipedtdebpiBdfendedddi ch nol ecul e
is capaple of conjugating to an attachnent group, of the c;)ol%pepti de vari ant
of  t FeNGaRAAGrRETNeqDs B diserfe ok sTosie rehincly) meleetalosaed heltide pol yner

Ml eCUb@font HHERhent APbMRIr BRore ddIRRPIM (ko SCRTRAHEE FoRhol HeBBM Koidfes VaL i zi ng
agents. \Wen used in the context of a conjugated variant of the invention
it wi stchine palyger sotsoeles. ligophiliecompoupdsl susepmpigtiesmyioegapicidsrivatiziged to t he

pol yp i, d [ > ni rlant thr t.achpent group of
A T A e L e L L AT S ey

di r ectblyble divplhiyaivldgical fuideshchtoblobd Exhinpleh oBainjgned polypeptidecaithde i ndirectly

covalently joined to the attfac t grqup through an intervening noiety or
ot ot fentad BHOGE e oyl B e RS0t oty or mol ot | e, A - pol yirer
ol ecul €"  iThe Borm¥BdvaLeH! RtabiRfNEhr BYovERMA Sfkhdd MeRgahA khel paB/peptid¥Or €
nononers, wherein none of the nononers Is an amno acid residue, except

wher e veriat gt thepen-palypepiidespoiell Biemithershireahiotonelenthitjoinerhiotonp pReShis Br ot ei n.  The
term :éﬂQ%%%i;ect ovRBtHSE PR o1 LRRRE 4008, an%@texggﬁﬁ%[ ﬁgi%grgﬁ%miéﬁew th the
re™ PR SO ed 10 C

term "pol yner | ecu The termis a i nten ver
such as a bridge, spacer, or linkage moiety or moieties.

The term “non-polypeptide moiety” is intended to mean a molecule, different from a
peptide polymer composed of amino acid monomers and linked together by peptide bonds,
which molecul.e is capable of conjugating to an attachment group of the polypeptide variant of
the invention. Preferred examples of such molecules include polymer molecules, sugar
moieties, lipophilic compounds or organic derivatizing agents. When used in the context of a
conjugated variant of the invention it will be understood that the non-polypeptide moiety is
linked to the polypeptide part_of the conjugated variant through an attachment group of the

- polypeptide. As explained above, the non-polypeptide moiety can be directly covalently joined
to the attachment group or it can be indirectly covalently joined to the attachment group
through an inteﬁeMng moiety or moieties, such as a bridge spacer or linker moiety or moieti-es.

A “polyrher molecule” is a molecule formed by covalent linkage of two or more _
monomers, wherein none of the monomers is an‘a,mino acid residue, except where the polymer

* is human albumin or another abundant plasma protein. The term “polymer” may be used



car bohydrate nol ecul es attached by in vitro glycosylatio i synt hetic
gl ycosylation perfornmed in vitro normally involving cov%?@ﬁ@b?ﬁﬂpﬁklng a
car bohydrate nolecule to an 30 October 2006 WO 03/093465 PCT/ DKO3100276 6
attachnment group of the polypeptidesyariant, optionally using a
cross-linking agent. In vitro glycosylatlon is discussed in detail further
bel OWmtII}Eﬁar{g@z&nS} wftft'gl@rterﬁﬁ‘bﬁ%ér hélebtﬁ& ’e@g@grrﬁ R a!s@qlﬁt&ﬂfe& tfcover

car bohydrat e-cont ai ni ng nol écul e conprising one or nore nonosaccharide
resi dyedbohyiggabiolects dttathed buin vehetyconlatibe igal syp@pm ggcosPatiar i ant (to

pr odu | i varl 0 |n th cosylated

pol ypg’%{fgﬁgg\%ﬁﬁgn? %ﬂa&?} “We Vlrgfcovﬂjerég’\a}o gya(:C oS g]ilydt?%t%lr?% egci %lr m"in vivo

gl ycosylation" is |ntended to mean any attachnent of a sugar noiety
occurring in vivo, i.e. during posttranslational processing in a

gl ycosyl ating cell used for expression of the polypeptide variant, e.g. by
way of N-linked and O-|inked glycosylation. The exact oligosaccharide
structure depends, to a large extent, on the io0 glycosylating organismin
guestion. An "N-glycosylation site" has the sequence N-X-S/T/C, wherein X
is any amno acid residue except proline, Nis asparagine and S/T/Cis

ei ther serine, threonine or cysteine, preferably serine or threonine, and
nost preferably threonine. Preferably, the amino acid residue in position
+3 relative to the asparagines residue is not a proline residue. 15 An
"O-glycosylation site" is the O4group of a serine or threonine residue.
The term "attachnment group” is intended to indicate a functional group of
the polypeptide variant, in particular of an am no acid residue thereof or
a carbohydrate noiety, capable of attaching a non-pol ypeptide noiety such
as a polymer nolecule, a lipophilic nolecule, a sugar noiety or an organic
derivatizing agent. Useful attachnment groups and their 20 matching

non- pol ypeptide noieties are apparent fromthe table bel ow. Attachnent

Am no aci d Exanpl es of non- Conjugation Reference group pol ypeptide noiety
nmet hod/ - Activated PEG -NH2 N-term nal, Polyner, e.g. PEG nPEG SPA
Shearwater the. Lys with am de or imne Tresylated nPEG Del gado et al,
critical group reviews in Therapeutic Drug Carrier Systens
9(3,4):249-304 (1992) 30 Cctober 2006 WD 03/093465 PCT/ DKO3/ 00276



7 -COOH C-termnal, Polyner, e.g. PEG nPEG Hz Shearwater Inc. Asp,

with ester or amide group Carbohydrate In vitro coupli i Ospbei2§06 SH Cys
Pol yner, e. g PEG, PEG vinylsul- Shearwater Inc. with disulfide, phone

Del gado etyg !F%r dtical maleimde or vinyl PEG naleim g e }Q in

sul f one group herapeutic Drug Carrier Systenms Car bohygra? (fan vitro
coupling 9(3 4):249-304 (1992) noiety -OH Ser, Thr, Sugar noiety In vivo
O- i nkgghohinés: c%*of@lb%@ﬁéﬂna& 24hnt, Gffandli} &@%@ms-mﬁmghgentaﬁ baoat e,

car bonate - n“as" part Sugar nmoiety I'n vivo N of an N- glycosyl ation
gl ycosgly&oslmmﬁéﬁm:jséﬁdgndﬂ%f@bégbeéQWe Aronmatic Phe, Tyr, Carbohydrate In
vitro coupli Si_du %ﬁ& ro couplin
Yan and Wl d'flbcf!’ttl;metm)l/gd rochtem s Jnt?énﬁed ted Jafbgﬁg&&g%%gh&glg%ég%% Al dghydg
Oxi di z esinpiisingrome or Bomg mdﬁEﬁchﬁﬁ@tee:ﬁuesmapadﬂb efdringtattadhed to thepeypeptiget one

ol i go- PEG zi de Kr em .S 16553, WO
00/ Zleﬂ"a?bP%/f'i" 1757 Pokypept WE’IU@ ouipak %?W@é’f%ﬁg&l%ﬁ ‘no Arg
Car bohyghizt)dyivay ¥f #nivivo@rBbyldtion | Thedbrierdn amslglyselation” is intended to mean

any attachment of a sugar moiety occurring in vivo, i.e. during postiranslational processing in a

glycosylating cell used for expression of the polypeptide variant, e.g. by way of N-linked and
O-linked glycosylation, The exact oligosaccharide structure depends, to a large extent, on the
10 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,
preferably serine or threonine, and most preferably threonine. Preferably, the amino acid
residue in position +3 relative to the asparagines residue is not a proline residue.

5 An “O-glycosylation site” is the OH-group of a serine or threonine residue.
The term "attachment group” is intended to indicate a functional group of the
_ polypeptide variant, in particular of an amino acid residue thereof or a carbohydrate moiety,
capable of attaching a non-polypeptide moiety such as a polymer molecule, a lipophilic
molecule, a sugar moiety or an organic derivatizing agent. Useful attachment groups and their
20 matching non-polypeptide moieties are apparent from the table below.

Attachment | Amino acid | Examples of non- Conjugation Reference
group polypeptide moiety | method/-Activated
PEG
-NH; N-terminal, | Polymer, e.g. PEG, | mPEG-SPA Shearwater Inc.
| Lys with amide or imine | Tresylated mPEG | Delgado et al, critical
group reviews in
| Therapeutic Drug
Carrier Systems
9(3,4):249-304 (1992)




noi ety Chim cal

Reagent s

for

Protein Mdification,
Florida, USA | mdazole H s Carbohydrate In vitro coupl i n}j)%o\"?fr

CRC Press Inc

08§an| di ne

ring moiety For in vivo N-glycosylation, the term"attachnent group is
used in anwg@RMetional way to indicate the am no aC'P@Tﬁ)f(%ifﬂ
constituting a N-glycosylation site (wth the sequence N X-S T/C
wherein X is any am no acid residue except proline, N |s aspar agi ne and
SITICis -eOOHerMSeﬁénlﬂﬁlal t robaet, ag. RHG, clysPEG-He, pr ef Sheatwlaterlgeri ne jor
t hreoni rle, and np ef th nf ne). Al though the asparagiine residue
of the N-glycosy %fpfgfﬁll Si t“gi&l%tettqﬁa&ﬁg to which the sugar noiety is
attached during pl ycosyl atgr@p, such attachment canpot be achi eved unl ess
the otfler am nojacid res|idues of the N-glycosylatjon site is prgsent. to
Accordi ngly, whenh the non- pol g)epti de joiety is a pugar noiety and the
conjugatlion- is fo be ac i‘gﬁfl@ dsgje i n vj Haigegilishsyl ati on, the teérm "am no
aci d regi due conprising angei@tachment| group for ainon-pol ypepti cie noi et y"
as usediin connection with alterationsl of thn am-h i e of the
pol ypept]iB8 is tChe unddrRobEsE c&FERe ol REVEHI onbSSRYAGHES ani nd  aci d
residueq constituting an |iyimhdisd@dd gI yiCshond ati on s Dégaib et o, 6ritkal al tered in
such a manner that 15 a functl onal E e{’é/qowmélﬁ’é %I ation site ifs
i ntroduded into fhe am nd BASRYdE iR &Rt Bppl i catilon, am no
aci d narres and om naney s{lébng groGh, 3 G[het@;:utnbll)n@ C| etc) are
used as |defined py the Priotei n Dat aBa (PDB) (_\ANW\) Qms basged on the
| UPAC ngnencl at ure (KI PAG Nonencl at ur e} and Synbol i sm or m no A¢ids and
Peptideg (residue names, |dlatehydses, ejtieviro chpling J 9(Bl4b214l9éﬂ4(19% 8, 9-37
(1984) tiogether { 20 with th% correctlions in Eur.
Bi ochem{, 152, 1(1985) ). Thém%gfm "am ng acid resi due" is_intendedito
i ndi cat ¢ -@®W am nSeadhs] r §Suglmenoiztynt ai neld vive B-linkedl gr oup consi sting of
al anine|(Al a or A stgine (Cys or @ ic pcid (Asp or Dy,
glutam ¢ acid ( AI[YS’O ‘E),| phenyl al ani egl%cgﬁ%ﬁér F)l glycine (Aylor G,
histidine (Hs or H), igdEcudieger|le or 1), |ysiphe (Lys or K), !l eucine
(Leu or {L), nethionine (N EhePEarMmtas aragine 25 (vh or N), proliine (Pro or
P), glutanmine (G n or t3, arginine (Arg or R, serjne (Ser or 9),
t hr eoni ne (Thr r T) val |cwb0v(at¢al or , tryptophah (Trp or W, and
tyrosi n¢43h 2R CcT 037093465 PCT/|DK03/ 00276
9 The 'qe(Fm rfol olgy us%agbfor I gntlfyl g ar‘{‘l no aci d|f positions is ijllustrated
as foll pws: 120%femii catles t hat pomh%ﬁ‘@’b’@m}s occupi ed by an ilsol euci ne
residuejin the gRgyACI d RRALECEEIEG
tion site
Aromatic Phe, Tyr, Carbohydrate In vitro coupling
| residue Trp moiety |
-CONH, |Gln Carbohydrate In vitro coup]jn_g Yan and Wold,
moiety Biochemistry, 1984,
Jul 31; 23(16): 3759-
7 65 |
Aldehyde Oxidized Polymer, e.g. PEG, PEGylation Andresz et al., 1978,
Ketone oligo- " | PEG-hydrazide Makromol, Chem.
saccharide 179:301, WO
92/16555, WO
00/23114




shown in SEQ I D NO 2.1205T indicates that the isol eucine residue of

position 205 has been
substitutions are indicated with a "I"

sequence iWoW\ssi sol eucine in position 205 is substi t%dﬁg,(w[;op,ﬁ
Mul tiple substitutions are indicate Wlt(‘l a "

serine or threonine.

K143N+N145T neans a substitution of

, €e.d.

substituted with a threonine resid8i&tohrg@dhati ve
s 12055/ T neans an ani no acid

ei t her
+", e.g.

the lysine residue in position 143

Wi th an GSPaLaol A& T €S1 [i€arkigardte  SUD$ T idd dobflingf | Lheiblad peiNogesne) resi due in
positidn 145 wi{h a threpnine residuel Insertion Eh%@call@élg. tdgnal am no
aci d residue is|indicatef®f¥the fol |l pwi ng way: |M@sertion a tlyrosine
residug io aftef A3 (i.e| in position|4) is indicaPstibModi@nton|leadi ng to
insertijon of a {yrosine fesidue in p@sition 4). ci%'ﬁ%h‘[ﬂa of an am no
acid regsidue is|indicated by an asterix. For examle, el etion |of a valine
residug in posi{ion 172 |s indicated by V172*. Si n¥lotida®8bs inseftion and
subst i tpHeRare=tnticatpg -t he—fottow: S igg"ﬂ{dgﬁ n of| an al ani ne
resi duel 7 g i{rth 175 c\;\narwly%mi hreon%\gelbl%éosﬂgllgje lf‘&‘gﬁrowed gy i nsertion of
a | euci|ngngr esi diie after pmsiElyi on 175 i[s 1s indicatjed A175TL. Unljess

ot her wi lse—+ntteated,—the mumbertng—of~—amno acid resi dues nade herein is

made relative to the am no acid sequence of the hFVII/hrVila polypeptide
(SEQ I D NO ) in vilh Bi-§l@doayiatitinf fhe tamf“atarhmeant graptlisinsedioan sewnvmtighalh speci fic

mutations is _intended to allow for, additiqnal differ e ' pr esent
apar t waydeindireteshraming acid resiflpRg capsipige P%‘%@@‘fﬂ? ?ﬁofosltﬁgnﬁllfﬁg ?%Hg%,e in
addi.t

5! g@&{%ﬁ/é, %e}egfxgddﬁ B3 20fd rbdidukiex@pNproline NSy hsphrbgine aidtS#F/Qisocat ed
out Si de e da domain), the polypeptide may conprise %’qugg,r nodi fications
that aithersetne; tieaniad ot eysteing; it isgineaH tgeRmpnea#dRPShRIPH 85| dues. In a

F%?%l?}%on%ﬁé fs06d %M 14 Whichened a donai n

Z: m L:ﬁ&%ﬂé@&g‘g’ﬁg‘%?ﬁ%&ﬁég uFB%E inding affinity, the

sphol'rpid

pol y peRbdraidipis ati@ihbdubiting tohebsylatidh f sucteattacinsent bennotdheacinened paleesstbar i | y
related to this, eftdgét' Lﬁ%ﬂgus, in a.gdjtion to the am no acid

modi f iother pwine agidgesidyenef thelN-ghyrosyiationsitg 1S PEeselif, qor st ood t hat t he ani no aci d
seqyence of AE&?@R@&W%%n%Iypeﬁﬁde%ié B ol sy Rdoicyartiietite confugatiesi r ed,
contain other altefations, 1.e.  other substitutions, insertions or

del et iiptche athieesd byraryvivd Bralycessationdhe tere (‘amiao aeif FEidps AMIPIEAB N and/ or

C-term_,nuys by one.or nor I: i } : . ; i no acid
resi dt?ggéf’,’mf}{gr%pdgof?3%’%@%&%a%€%§§% fr}la% ?%eé:? u‘ggh gﬁ%ﬁ?ﬁnd/ or C 30
t er m Ryfno ﬁ;iggse?adﬁdé ol thepodfpeptidet tol beninderstoedbasdueniag thaheneNr morgma8 or

i ntroduction of a cysteipne, i due near, or ,at the .C-tern wel |
" cons deidaesidues ﬁ?ﬁS‘h‘B&é&‘Pd" RV i’ﬁé&“ﬁ’ﬁﬁﬁ?@w@ fredo be g%ﬁegtlﬁl f"ﬁ’!’ ?3&@3 %retrﬁ?cto

r med
Wi thi 1, (Gr G009 05 RN oREIHOE sié £ ntsiditddadio eahaed #id siiense. €. 9. snal |
am No acl

s, acidicamro acids, polar am no acids bé%'cé agbng aci ds,
hydr ophobi c el prssenhagiplisationcaminassid pames andgomares (c8oCoetBrel S6os WO

03/ 09 03/,00 A : (‘ﬁ"’.‘-tiﬁ@ wst itutions
are s mi Ethg’ %@I %é@%ﬁl%ﬁm gﬁm@ém E%ﬁmﬁ(‘(ﬁﬁﬁf * . * .

based on the ITUPAC nomenclature (fUPAC Nomenclature and Symbolism for Amino Acids

and Peptides (residue names, atom names, etc.), Eur. J. Biochem., 138, 9-37 (1984) together:

as

20 with their corrections in Eur. J. Biochem., 152, 1 (1985)).

The term “amino acid residue” is intended to indicate an amino zacid residue contained
in the group consisting of alanine (Ala or A), cysteine (Cys or C), aspartic acid (Asp or D), |
glutamic acid (Glu or E), phenylalanine (Phe or F), glycine (Gly or @), histidine (His or H),

isoleucine (Ile or I), lysine (Lys or K), leucine (Leu or L), methionine (Met or M), aSparagin¢
(Asn or N), proline (Pro or P), glutamine (Gln or Q), arginine (Arg or R), serine (Ser or 8),
* threonine (Thr or T), valine (Val or V), tryptophan (Trp or W), and tyrosine (Tyr or Y)

residues.



1 Alanine (A) dycine (G Serine (S) Threonine(T) 2 Aspartic acid (D)
Gutanmic acid (B) 3 Asparagine (N) Gutanine (Q 4 Argi nidfectersr 200&t i di ne
(H Lysine (K) 5 Isoleucine (1) Leucine (L) Methionine (M Valine (V) 6

Phenyl al amyeaizpdflssTyrosine (1') Tryptophan (W Still otpefpRiaaRses of
addi tional nodifications are disclosed in the section entitled 5 "Oher

nodi fi cations outside the A a domaii " bel ow. The term "nucl eoti de

sequence” i i RiEROIBEY dsed R dicaRyRgantanaRiotiive isilegtated asfollows: or  nore

nucl eoti de nol ecul es. The nucl eofj de ,sequence. e_of ] CDNA, RNA,

sem syiR@hiadicates thgtpositien 20543 ?@%ﬁ%%ﬁ@a&wﬁﬁ‘ﬂﬁ%&ﬁ %rg(“g@? i ihcg term

"poly ' 5P Pndife: . 1 GRAGhebilud Fh6ditiont 205 Aasiehod for  to
BeRE B SEE P NCEE RS drablp it et

ampl i f nucl eotide sequence in vitro, “g,s descri bed, for
exanpl gbstituted iGith 4 {bEBBing &Fidne. Aligmativegubs npERIGRRe ¥y ok ¢&s repeat ed

cycl es ri mer extensi,on t. | & ' L&PIus dided pither s
capa?bllg'ﬁ){ﬁ"'P Wi%i@ﬂ?@j‘%‘ﬁﬁ%@%ﬁ ?’yc%so%eg&gélgg%lhate E%J%Pgl c acid. The term
"vect Qfthed AR & thrBordnePMalipleckubstitutioheare indiveed with e “5s g@ehtedN M4t Tare capabl e
of replicating within a host cell ot LNg.i Nt egra; ' e host cell
genon@e%as%hgﬁ%qﬂf%lﬁsﬁ%mﬂmmsﬁb@b@g?‘g%%as%gm%% F&gird g%%h Jt]nct ions in
;:onj u%{)%'tﬁ{ﬁo ot the GG RBHE MsRiub RiSosiGiBh 145 wilh ¥ @edonine resida¢. Issgsioewf an t o
acilitate the cloning of the nucl eotjde sequence, i.e, to produce usable
quant i adiliienal tmineacidaepidve dsdindieaieddp thedpllewias @ﬁ)ﬁﬁ%@gﬁoﬁ RN Y r?é‘ﬂ" pr oduct
encodeg, by.t.he. s . | . beptdtacseiienee i nto the
gentnefiSE h@'ﬁé’g’gﬁ%@ﬁ?mﬁﬁge@ c{&g‘%?gm[ g{ggﬁstegﬂié% di ferent conponent s
dependiosion WA defetiod offuntaiminw dctd residueds fndichted hy amaterisdior exampisst cel |, “cel |

line" “and "cell cultyre’ ar d int bh: | | h
et o oo of I SRS 00 Ee 170t URaBY BOE T Syl e PRl DG

cul't Uf%ﬂﬁmﬁfo are iG@bdted in TleFMEIvani Ry Sabstiantion of 4 dadfeeesidveritt pesitonus ed |
i nterchangeably to refer to the‘pro,(:es% of, i ntrod ci%.DNAl?r%rLto acell. 25
" Oper alySywithiathrsoting residwesfollowadihy insstion ohe leugipsgesiguaiet REHOP Lip e nucl eot i de

sequences ans of enzymatic ligation or otherwise, in a configuration
rel bsti’{}@"?t%d‘gﬁgqghot her such that the normal function of the sequences can
be per f or medijnlés bthemdsaihdicaiédthe nupbertigiof amine @eid mstuessprds SR i pr esequence

or secretory |leader is operably l.i.n ' e coding 30
Cct obemadsaelativ et b A i %‘%Sﬂ%ﬁ‘?‘é if it is
expressed aghaiph @Rl Fothtah aded BAEInhdtipA inéth spacifichentaions wtntemiedto t he

ol ypeptide: a pronoter or enhancer is_operabl [,i nked t.0,. odi ng sequence
ipf |y'P eg]bﬁvefg:t zgldiﬁggal differences being present apart ﬁ:omp %Je spec¥ﬁed amino acld%lﬁ'ergnc%. g a

20 For instance, in addition to the introduction of in vivo N-glycosylation sites (located outside the
Gla domain), the polypeptide may comprise other modifications that are not related to
introduction of such amino acid residues. In a similar way, in addition to the modifications
pérformed in the Gla domain anmng at increasing the phospholipid membrane binding affinity,
the polypeptide may contain other modifications that are not necessarily related to this effect.

25 " Thus, in addition to the amino acid modifications disclosed herein, it will _be
understood that the a;mino acid sequence of the polypeptide variant of the invention may, if "
desired, contain other alterations, i.e. other substitutions, insertions or deletions. These may, for
example, include trancation of the N- and/or C-terminus by one or more amino acid residues
(e.g. by 1-10 amino acid residues), or addition of one or more extra residues at the N- and/or C-

30 terminus, ¢.g- addition of a methionine residue at the N-terminus or introduction of a cysteine
residue near or at the C-terminus; as well as “conservative amino acid substitutions”, i.e.
substitutions performed within groups of amino acids with similar characteristics, ¢.g. small
amino acids, acidic amino acids, polar amino acids, basic amino acids, hydrophobic amino

acids and aromatic amino acids.



transcription of the sequence; a ribosome binding site is operably Iinked
to a coding sequence if it is positioned so as to faC|ﬁpﬂé¥@”¥?Q%§Iation.
General ly, "operably |inked" neans that the s nucl eoti de sequences bei ng
l'inked ar eyp@Bbdsgggous and, in the case of a secretory | gaggkoesgosRNt i guous
and in readi ng phase. L|nk|ng I's acconplished by ligation at conveni ent
restriction sites. If such sites d8 not exist, then synthetic
ol i gonucl eqf ’ GfiztidhEarb SR ih the belowjtablet i on wi th st andard
reconblnant-%ﬁﬁwﬁg?ﬁkgGﬁmgﬁm%ﬁgﬁ%bntext of the present invention the terns
"nodification" or "amno acid 1 o mmdificatign” is lnfnndadgLi cover
replacEmenUUanaﬁnan1no aGlydine{@e cha|ﬁ%m@ﬁﬁﬁtltutlaﬁﬂﬁPmﬁﬁn m no acid
resi du el-et-onr—of—¢a YO a&.¢p$c>|uue and7or |nsert|on of an am no

acid res dAspartivaeid (B} s G P IS and " substitution” are uséd
i nt er cfian g@sg %ﬁl e N TORtab@id Q)i Ntroduce” refers to introduction of an

am no pcid ue by substitution of —ah—existng—arno—acitdiresi due or,

al t er npt4 Wekwnutw(m) nser t | Bistidpe &N addi t4WM&I&hmi no acid is residue. The
term " feny refers—to of —an niae resyfiue syibstitution of
t he am'sncvlﬁ‘ﬂ Z@. due t%eug%gpgrmved ?\p/mg%ot h«lgg)am no QW resi due or,

al t er natg Viehényl@iunite{Fyt i dnyro:(iw(nﬂ)out sdh:yptpphm(%) of the am rpo acid

resi due_td be remved Theterm P+ —or—Ft+——potypeptide*Tefers to a
FVI1 nol ecule provided in single 20 chain form One exanple of a - FVII

pol ypepti deSadf t‘ﬂ%ﬂ Q%;h MPEorAATAShaFYoliscARToM b dabloved in the sGQn EMItNGY 2. | t
er st oo

shoul d be un however, that the term"FVII pol ypeptide" also covers
hFVE| “Dtﬂeemmdjfkmﬂnewmd@dﬂa@@dtfm@gnbﬂ@‘g or variants of SEQ 1D NO 2, in

particul ar yar, ang ere th » g@&éh@moosuch as
1-15, e.g. Thetegn %ﬁﬂe\é\@ SRy %@bﬁﬁ%ﬁ’g@%ﬁ%ﬂ%ﬁvﬁd to SEQ ID NO 2. 25
The t g{se mﬁ}éjo{l@e mekecil&VThenmplebdeapdtedes majeliemf:gemcrmla cPHWA. XNfb| ecul e provi ded
inits activated two-chain for Vﬁen am no acid sequence of SEQ ID.
NO 2 isemigypticosynthetq origan, of #y g’}’ﬁ‘ﬁ i quence of FVIla it will be

under st ood ﬁ;@&# %lﬁﬁ&&b@wﬁa&l@ebﬁmﬁbﬁaﬂmﬁ&mﬁdﬁﬁdﬁmﬁm si ngl e- chain

form has been ¢ and that one of the chains. co gjsam no acid
resllodla@@hﬂeahﬁﬁpf 1 freiret insteotidesseanensn inwites: pedesaibed, fose 364’6 30 The terns

FVI | FVI | I %ﬂ%@ nikyae db
r;con‘&rﬁrﬁgﬁgs : ?H‘?F@J]é%ﬁég Hie{h;aggl\n%iﬂa%%@f@d‘ga VI | Eﬁ&?g er tﬁun&%
Lo LBE Ao i co b o2
h obe e
Cer mn ¢ hPVThotoERavecioR oerelo s O GUCTRRROMRT TBRTEE O SR h | 2
havi neni o Aiif0n Ak EbIIR BURE EfkepPlieitd the REQIRehhe anpascuidt.eth by

reconbrnant “neans. An exanpl e
15 useful for performing different functions in conjunction with compatible host cells (a vector-

-

host system): to facilitate the cioning of the nucleotide sequence, i.¢. to produce usable
quantltles of the sequence, to direct the expressmn of the gene product encoded by the sequence
and to integrate the nucleotide sequence into the genome of the host cell. The vector will
contain different components depending upon the function it is to perform.

20 S “Cell?, “host cell”, “cell line” and “cell culture” are used interchangeably herein and
all such terms should be understood to include progeny resuiting from growth or culturing of a

cell. _ ‘
“Transformation” and “transfec_tion” are used interchangeably to refer to the process

of introducing DNA into a cell.
25l ' - “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 norma} function of the sequences can be performed. For example, the nucleotide sequence

encoding a presequence or secretory leader is operably linked to a nucleotide sequence coding



of rhFVIla is NovoSeven(r). Wen used herein, the term"da domain" is

i ntended to cover anmino acid residues no. 5 1 to 45 of XErtpeerkeo.
Accordingly, the term"located outside the A a domain" covers am no acid
resi due nowg @dfesd6 of SEQ ID NO 2. The abbreviations " fErmpichesFPP  nean
Ti ssue Factor and Tissue Factor Pathway Inhibitor, respectively. 10 The
term "protease domain" is used aboull resi dues 153-406 counted fromthe N
term '}%Pa : £ L bRkl ko StbrirBiein tBat YeEiGiphtes iftigtetrionadilel ytic triad
consi s |r1pgo-f%b§p%%r414, 1DZEZ and %11;93 of tEe pol ypepti de, .fﬁagt. The term

" par ermpolypeptiders pronetr esvhagprdsensrablydinkgd A foding s ﬁncﬁ’b% &8 A% pr oved in 15
accordance w t | d!x"n%’h’t ﬁlgp@ﬂyghmkaﬁog%@ seAn¢@FEpti de to
be no °88“%‘;ht%£&qgér“§§§%°%°?ﬁﬁ’?f| nlﬁay. be any FV11 or \?PI a pol ypepti de,
and t htis pbstiched so excto fuctlitatatrynshtion iGeperally, Jopeabhinked rastnn®ATAF i an origin, it
is preferred that the parent polypeptide i V¢l A "variant" is
a pdl Wﬂéﬁ?qd&é?q%‘feéﬂe g ﬁ?]@agwicﬂntﬁlg&oarng’n%rt% %ér%dnf(% Sgct%?t%@rlf%%%lgqe_s fromits

20 par&ﬁﬁ%@&! RSP tdaliBg pheds. TRdKing 1b BecBmpBshadrby ligation of corresnitubrsstfietiog. in 3, 4,
5 6, 7, 8, 9, 10, 11, 12 13, 14 or %3 agi n%ﬂfcidﬁrﬁgsigruese),. such as in
3.10 asiteslf snehi sitey danefigsist, then gynthefic aligpnpgleogids adapioms ot kg ale BIGGHT S * ) 1 ot her
wor ds, . A Lt '%g,[,ﬂ Yokt PN 2dnBod; 15 am no acid nodifications (for
exanplcggjg?éﬁ%?k?‘?,ﬂg@?*g? , ii% 11,12, 13? 14 or 15 anming acid di fications),
such as 3- 1Ih thacontext afthel preseds iventipn thederms “godificgtiony °r3@@ﬂlgﬁfﬁ acid

modi ficatiops,relative to th r ST lid @8in. substithGonyragent
con’coeﬁo?dlﬁcﬁ on d¢ m?eq%cﬁﬁofc%eé{ %E&nglgé%%lpass%és@?ﬁser f(%rlm ons.,S del et ons,

subst ighi#d RBregfek, 6lBiintdkh afiso btid raile add/onindettion of wruieine aadirsidnat  a

pol ypeptide_variant according to the present .Jnvention.wll be nodified in
at 1east thlbatepasiopyiaios alﬁfa%swuf‘-lﬂn aﬁrg\lsgaéqr%er‘:%%?aﬁy 51%&?0 and 32 (Il ocated
in the G a ¢pmalNYnABSck refils th BRARHuGRE oPABAhinG Acid Asidhebl mbstittita fhe G a
domai n, where said at |[east one nodification creates an.in vjvo

N- gl y casyistig arine adié resigoe qpalternativily.dydnsertiog ofan jdgitiopal 2mdnq Ay t o nean t he
activi ts¥ measured in the "Clotting Assay" described herein. In order to
exhbi®™®1%€ ot ting activity” a variant of the invention, i nits activated
form shoul ghérue "Rindveasferstoimmivalidien ahinbtacidgesidsic by subgtivtion ofthe | a when
assayed in the "Cotting say" descrihed herein, |n red
enbodiaming ack} repifee ‘P%\‘?é‘i’%‘?"&ﬁAgX %W’Qﬂta?lﬁir‘??l‘f“? gt Q%C 3|9'1\‘/fa ggtf %ge[u?nﬁ has at

| east (&R{%}@Euﬂs [6h)UrklghiRbdcidtklidneqb be RMévbd, such as at |east 30% e.g.
at 30 ober 06 ° WO 03/ 093465 PCT/ DKO3/ 00276 | eas 40‘1{%m)re

preferably FbeteaaZFVBDos “Flicpelupsptife” refers o wOYH ﬂ@_itegl_ﬂeamr gs

20 chain form. One example of a FVII polypeptide is wild-type human FVII (hFVID shown in
SEQ ID NO:2. It should be understood, however, that the term “FVII polypeptide” also covers
#EVILlike molecules, such as fragments or vatiants of SEQ ID NO:2, in particular variants
vsfhere the sequence comprises at least one, such as 1-15, e.g., 1-10, amino acid modifications as
compared to SEQ ID NO:2. '

25 . The tenm "FVIia” or “FVIIa polypeptide” refers to a FVIla molecule provided in its |
activated two-chain form, When the amino acid sequence of SEQ ID NO:2 is used to describe
the amino acid sequence of FVIIa it will be understood that the peptide bond between R152 and
1153 of the single-chain form has been cleaved, and that one of the chains comprises amino acid

 residues 1-152, the other chain amino acid residues 153-406. '
30 The terms "rRVIL” and "rFVIIa” refer to FVIL and FVIIa pdlyp_cptides produced by

% even nore

recombinant techniques. . _ .
. The terms “hFVIT” and “hFVIIa” refer to human wild-type FVII and FVIIa,
respectively, having the amino acid sequence shown in SEQ ID NO:2



preferably at |east 80% such as at |east 90% of the clotti ngwactivity of
rhFVI 1 a when assayed in the "Clotting Assay" descri bed 3REPeober 2006 an

i nteresting enbodi nent the variant, in its activated form has

subst ant i alsowshbRessane clotting activity as rhFVIIs, sughrasodedtotti ng
activity of 75 s 125% of the clotting acitivity of rbFV a.%‘li(he term

"ami dol ytic activity" is used to medd the activity neasured in the

" Ami dol yti ¢ "ARIams “HEVIriaheThien i refer domuiat evilditepeBT hidtFVIRnhavidgyt i
activity" a variant of the jnvention, in its actiyated form shguld have
at | eatte aminmagid seqensishgwn in 3EQ ﬁ%Nﬁ-%PEPdB‘FGdrbHrf?ﬂO m%%s*&&gi%ﬁ?n t he

" Am dob ¥ FOTIARINWosERA®r | bed herein. In a preferred enbodi ment of the to
invention the variant, in its activated form has at |east 20% of the

ami dol yti c A¥hénusedheein, théwewn 1'Gla dowein” isgntanded serenverzuipo eidjresidpesii@ast 40%
nor e_ py ef st 50% such as at least .60% e.g. at least 70%.
ever’ n{)foe&;)orquéa N?%t | east 80% such as at |east 90% of the amdolytic
activity of Adebidimlyiieneras$ayied ontside the Glddomiih dovers Amimyptiddesgiweinbed her ei n.
In an interesti odinment the variant, in its activated form has
substa‘l‘ﬁ“‘!“iﬁe‘rf%m‘@”&? amdolytic is activity as rhFVIls, such as an

am dol yti ¢ agflaMbrbViaiRing #Prlatd YT P hidgn BN RHalibt sndAWGdshd Fictoy Pathway hFVI 1 a. I'n
the present context, the term"activity" is also used in connection with

t he valnhibifers respegtisgdyl ity of activating FX to FXa. This activity is also
denoted "FX ' | A&ty i 496 LQRte@GohMhE M- - 20 The term
" ngotr eased &%g%:r%ﬁ?ﬁoa%on a%nl ﬁ%’/ﬁe@ﬁ%ﬁfﬁ?ﬁ%ﬁggs% FXa generation activity"
I s ustegnihes.i ndi cate that a variant of the invention, in its activated

form has a,statistical.ly signify- captly increased.capahilit 0 activate
FX 1o Pra adbe Gpapavtetien T g g P ERREREGREGR L 24T (e

i nventgngrm(g'gra,fmei,o%gﬁmgbﬁgn{or mM has an increased FX activation activity
may conveniently be determned in the "TF-independent Factaor, X Activation

Assay" desdhetian “parent idintendetiife indisatereqnolemurdp b modifiedimprpyRdiRased cl ot

str ol Lndi et : t rated b

t he?%%c%rgﬁfggﬁ\%érﬁaﬁpﬂ}l gﬁ{sl at| s{)lllg?;gﬁ %ﬁgﬁgﬂﬁ@ggﬁopﬁoﬁiﬁggy rel ati ze
t 0 t hapregatiavaition may be A\ VIRoERY Mepodypeptiviegandribesrbederiyrd: frol anyooigih t | ons.

This effect be deternined .as th Under th ted
by. ¢ hee B AAPEER BEREE AL DR 2o BECT AR PR PRI, adeayed i n

the "Tirvamogr am Assay” di scl osed herein. In a simlar way, the term

"increased AU‘Cf i§.used to indicate that the Area Und‘gr the Curyve
gener ated byt fiadantaisi anelypeptide; which:differy in e oF H10f aio aqidyesids ony s

Si ghy T ' i£3.35 engraied by o 7Y 112125

det gblr r##]%gbégx%égﬁﬁégan%g@gﬁ %i‘%%oiaﬁg rﬁésSﬂ%%sd@ glnf%’eés ured’in -the

" Thr ont3y i aml Ssuiny 4cid esidnés) suchs ire3-140 3@in0atidresidueg & inAcs 0F-Hasues

Pt/ 1@% rgsq J&g In%ﬁher words, a “variant” typically contains 3-15 amino acid modifications (for
example 3,4, 5, 6,7, 8, 9, 10, 11, 12, 13, 14 or 15 amino acid modifications), such as 3-10

amino acid modifications, e.g. 3-8 or 3-5 amino acid modifications relative to the parent

25 polypeptide. In the present context, the term “modification” encompasses insertions, deletionls,
substitutions and coinbinations thereof. It will be understood that a polypeptide variant
according to the present invention will be modified in at least three positions, namely in at least
position 10 and 32 (located in the Gla domain) and in at least one position located outside the.
Gla domain, where said at least one modification creates an in vivo N-glycosylation site.

30 The term “clotting activity” is used to mean the activity measured in the “Clotting’
Assay” des;cribed herein. In order to exhibit “clotting acﬁﬁty” a variant of the invention, in its

| activated form, should have at least 10% of the clotting acitivty of thFVIIa when assayed in the
“Clotting Assay” described herein. In a preferred embodiment of the invention the variant, in ifs
activated form, has at least 20% of the clotting activity of thFVIla, such as at least 30%, e.g. at



The term"T," is used about the tinme it takes to obtain the nmaxi num
thrombin activity level in the "Thrombogram Assay". The3®gfigher 2006

"i mmunogeni city" as used in connection with a given substance is intended
to indi catwotobessadsi | ity of the substance to induce a repogpresdosem t he

i mmune system The 5 inmune responsg nay be a cell or antibody nediated

response (see, e.g., Roitt: Essenti® 1 munol ogy (8"  Edition, Blackwell)
for fuedsoeny.dass refermyaﬂeasﬂﬁmaghras ahlea;1)60°/ﬁslargm11t&5%t70%,@ﬁ@dé@reantl body
reacti vi y Wi I n indicati C ieduced

i nrun ;a,‘glyta} eﬁ%§0% e&f‘fﬁaﬁgﬂ" g sw a e%frlféefltaﬁs-gggdknom in the

art, QHQ“CIb&nEAYs Béscﬁﬁbdﬁbﬂéﬁlom ﬁl%t&@&n@%ﬁﬂbdﬂmﬂdhe eaniaht, mntsmcmteldal f-l1ife"
is used in 1tS nofnal neani n%p

e, rre t ich
bi ol ogﬁoumhaambstwtta}lyaiesmneclﬂ %@mtya%f %»tSP? as Wg%f%?ﬂacﬂ e]tsbody/target

or gan, 146 girvie activity of the polypeptide is 50%of the
i ni %I 25/ d%n gvftwar native to determ ning functional in vivo

hal f-1i fe "Ihetmm“hmidﬁhrtwﬁ@hty?hyubétomemﬁhmmmﬁaséfedﬂ%@et| nme at which 50%

of the_pol |de, tes |n SR BrRfd Or to
bei ng é%‘&?ﬁgagg ﬁ‘h e&hl%ﬁ%%lghé krﬁ?g%‘rmqr}ore gl[elrrpl e than
det er nh{Ainfien, i Rs :idﬁﬂﬁtéd ﬁﬂﬂJ shdmld hawset leadt 16%iof the amdtlotttie apitigtyiof dd&/Tsf serum

hal f-1ife is usually good | of .t he ctlonal in
Vi vo rmhmasaay@lmm éﬂe ?‘*gheé%?&ﬁf‘ g“r‘%%gl"ing ‘?‘Pﬁ’%‘"g "pl asma

hal fi- ]*l‘f,&mmglv o %[fitmtlv@&ffohﬁ s at 162S€I09FBRhe/RTARGRE acuvﬁﬂraﬁrm cl earance”
and ear ance he pol ypeptide is cleared by the action of one

or nDthFUHa,BucltdsetleatB@%Jé@mﬂ@@hé@%ﬂm@?@fﬁﬂﬁy wreash S0%istihedy at 83t een or
liver t|s Lo 0 f#edi at ed

elini r@l)f’CSﬁ a W%ﬁ%@l?‘fr P e?acb??g&tg‘%:af%o&gé%ﬁéo?%?gﬁg%r nmal I]% cl earance
dependgni@élyid zﬁ:ﬁwﬁf ST VNEwhe ahsfagedmmf‘m&aﬂyigi Assayidesaribbd herelatlo@n) | char ge,
attached carbohydrate chains,. and sen tors for

t he pr@@@%ﬂgqﬂ?@gﬁ?ﬁﬁ ?W&Pﬁ,wtstaaﬁ %%P&zl g%aﬂ%ﬁjﬁg%y se?@ﬁ ed from
Pr 00334 1]}%9& %t bfariboly BCRBYRY oftisOsNbfaled dnviddlytic st of f unct i onal

I n VI VO kl?%s ife’ g&g %he se?lsjﬁfha?/ﬁf?lfe may be determ ned by any suitable
nmet hodhFWHawn in the art. The term"increased" as used about the functional
in vivo half-life or al.d t LRkt Ratantshe rel evant
hal f-1ife of{“{hﬁ reﬁ?ﬂtc%g&#% arﬁcg‘];r%& ?iﬂ?ﬁ%%tcﬁ%%% Signifi cant |l y

i ncr eappsbilitg bbddivatingFX to FXaoThis ifivity & abse deetiesk FiXnaetivatiod estiviyiipar abl e
conditions (typically 30 determned in an experl ment aI ani mal, such as
rats, ‘FRBEPRSAMOPAEYIFT. nonkeys). The term "AUC v" or "Area Under the Curve

whepy adm ni g4 2166 “jnBlehRY ERQALBIMon a8t Or “ihddedséBFXWDgdiBlati OREFUItY’ is | .
the area under the activity in serumtine curve, where, th y Eol&peptlde

vari anisedlmsnd;@@ﬁhmana@péﬁe inviertiongipdts gefiyated forgp, By 4 statigh
adm nl st red I ured is
The. "t gl pRGVERY il @ %a o Kithiied ¥ gUlTR GOT Wbdunas

PCT/ D'@ﬁéuﬂ@?ﬁl@ invention (in its activated form) has an increased FX activation activity may
conveniently be determined in the “TF -mdependent Factor X Activation Assay” described

25 herein.
" The term “sﬁ:onger clot” or “increased clot strength” is used to indicate that the
strength of the clot generated by the polypeptide variant is statistically significantly increased
' relative to that generated by thFVIIa as determined under comparable conditions. This effect
~ may be determined as the Area Under the Curve (AUCigrom) generated by the variant of the
30 invention, in its activated form, when assayed in the “Thrombogram Assay” disclosed herein. In
a similar way, the term “mcreased AUCqron” is used to indicate that the Area Under the Curve
: generated by the variant (in.its activated form) is statistically significantly increased relative to
that geﬂerated by rhFViia as determined under comparsable conditions and when measured_‘in
the “Thrombogram Assay” des_cribeq herein



15 hereinbefore. Once the experinmental activity-tinme points have been
determined, the AUC may conveniently be calcul ated by ¥ @eéapaieh6 program
such as GraphPad Prism3.01. It will be understood that in order to nmake a

direct conpaibaaissbet ween the AUCry values of differeng, {I,P gﬂ& £s (e.g.
bet ween the variants of the invention and a reference 5 nolecule such as

rhFVI1a) the sanme anount of activitl should be adm ni stered. Consequently;

the AUC, - ﬁe%gé%afe”ﬁé’ e%%d&th@%ﬁ‘?ﬂthl&@@:&ﬂtmﬁthe(ﬁ%ﬁﬂﬁﬁ&ﬁbﬁm di f ferences

|n the injec expressed as AUCl1 /dose admi nistered. The term
" r eduaetiviydes initha t’[i]nrdnd)ograméﬁslaxit ic degradation" is primarily intended to

mean that 0l,. tide.varl . eaus ihfendegot eol yti c
degr adat.i onﬂ;%t H%’%P“g %eﬁlctltg ast"%%%&mn rh ﬁ?ﬁg%%gsrm ned under
Eoma&?ﬁidﬁ’aﬁmlw?i mh%ﬂbet&@crelo Za@inylucetah&spgn?éﬁ?m&emnﬁmﬂﬁyswmmn |25(r)/ edt(Jced
y at | east o(e.g. or suc st o (e.qg.
by ZSWGWP%SQDF@%%"“’HW %OW‘BXtﬁ% TeEPOBY e@%er %Br %}%ﬁty%seh east 35% such
as at 1%%@&610@5@ dﬁtgmgmaéléweﬁ?foz%@fdeﬁm@@oﬂiaﬁﬁenogmwnwmmf erably by at
| east | east 75% (e 75 100/%, %Ewgen at | east 90%
d

Most  pedebed akibydy remwwﬂlém aptmdzcaa@geﬁ Ffblﬁﬂm@wg%m?l at | east
100% The term re”ﬁ‘ede‘% eﬂ’ﬂ» Qs éf%ﬂ*'gﬁéblbﬁwtﬂoakﬁ%ﬂﬁith@ﬁ%'gnﬁ%@ i ndi cate
bg P ne

any c MBgPH ngpac e.g. by glonerular filtration,
t ubul Q,Hrgméet [ on or degradation in the tubular cells. Renal cI ear ance

depends on physical character S. of Q ihg size
(di@reter), %m@%&m@ﬁl‘% ?dlr etsg apeﬁ%%l Ty, and charge
Nor mal e, @Vg&tﬂ%ﬁﬁgﬁbﬁracﬂ‘ﬁtygﬂ&he%bgaﬁidb isGH1l lpﬁaenmmemdmmgm be a

cut-off-value for renal clearance enal ‘{)‘-ﬁ may be established by

any smﬁam@wb@theacgw%ﬂfﬂ@molwpﬂﬂ%‘tﬁtho @ Typically, renal
cl earance i det.=r |« Q]ﬂﬂ’.hfé”aﬁh abel | ed or
% cn Py d@ (%%ér[g]%g}g%%g%ﬂ %ﬂ% Haﬁ'f-lﬁ’é ﬁéi'mﬁ yCHe

fl uorescenc ape to a patient and neasuring the | abel
acti Vldbﬁﬁrﬂaﬁedﬁbﬁbeiﬁﬂéht&:ﬂﬁcﬁrﬁo"/& uﬂfﬂmpréypepadﬁoamlatemdh@:ﬂdsm@?al clearance is

determned relativ ondi ng.ref ABan ©- 0
r hRy (bipodstrrawPrioh e@”@o‘é waiﬁﬁlg@ueq#%ﬁgﬁgl earance rate
of b%@mb%gﬁﬁx%oﬂﬁ% 05 hdlﬁhfe%ﬂ&lﬂle(ﬂaa@t‘inﬂ‘e of somah hAIDo ipneklyabl y by at

| east preferably by at |east 9%) congei red to rhEVila. The

t er ms goad indisation of Sssragenitede @.ﬁ@@uerwbvwn@%% SRS PR SPEP ¢ he

nmol ec an %:ﬁ_fm!g t%ltqﬁ‘ 2C é@gﬁg’d lasmre surface of

t he M&é?@glug?‘g)ﬁaghig?l%%ﬁ%t héﬂ?e erencge?g]%xa , Where the

cal culc%taﬁaﬁ’, @t‘dear@behalﬁhfe?’ |'Iﬂxeqiolypepdiéemcleareﬂb3f§mﬁ9 @p%@ﬂﬁei@awto at when
the terns e 5% of S ha| of the
nol@cdh@etlw @ﬁﬁﬂabﬁ’étﬁomg@}aké}fkl %805 n?’}%%lose gE?E&E%ﬁﬁ?ace of the

ol eCylifer red oﬂiﬁ&ﬁhtédrbhﬁﬁﬁaﬁ%ﬁ,tdr% syudﬂa or ﬁﬁspaﬁlﬁmlﬁmmnlystﬁ mmaﬁy,v. Vo
N—glycosyfatlon site these terns refer tolt syrfage ac si,bility of the

am no cheatadcesdegiends hasize (relativedo grssnioifpr glprasrd ggn) o5 6
carbohydrate chains, and the presence of celtular receptors for the protein, The functionality to

be retained is normally selected from procoagulant, proteolytic or receptor binding activity. The
»s  functional in vivo half-life and the serum half-life may be determined by any suitable method_
known in the arf. '
The term “increased” as used about the functional in vivo half-life or serum half-life is
- used fo indicate that the releffant half-life of the polypepﬁde variant is statistically significantly
increased reIative to that of thFVIIa as determined under comparable conditions (typically

30 determmed in an experimental animal, such as rats, rabbits, pigs or monkeys)
The term “AUC,,” or “Area Under the Curve when admxmstered intravenously” is used

=

in its normal meaning, i.e. as the area under the activity in serumﬂtame curve, where the
polypeptide variant has been administered intravenously, in particular when administered
intravenously in rats. Typically, the activity measured is the “clotting activity” as defined



WO 03/093465 PCT/ DKO3/00276 16 sugar npiety is actually attached. In many
cases it will be necessary to introduce a serine or a t}t@#ab#e0Pési due in
position +2 relative to the asparagi ne residue to which the sugar noiety is

actual 'y atvoaghedss(unl ess, of course, this position is ai@gebedgcupi ed by
a serine or a threonine re5|due) and these positions, where the serine or

t hreoni ne resi dues are introduced, e allowed s to be buried, i.e.. to

have | p&8inbdab, GrielitRlexpiiiicatal ﬁ&ﬁ@itf—uﬁlb(ﬂ&nﬁlhavdiiee@&aamﬁbdl the AKCamayf ace of
the nolecule. The terns tlssuefactor@g g})@ ctive site region”
and rP@g@!ﬂ@ﬂYtbﬁéal%’%tP‘%Y%F‘{D@ut%PWﬁ% %@M%% with reference to
Exanpl e 1 h?{lvgi %Jg}&gg@ ﬂ;ﬁﬁg%r&%\fﬁekgﬁﬁﬁé&eﬁﬂparﬁbﬁ Bt ERhATICH €

det erm ned hobi ¢ am no acid residue" includes the
foI | owiraleps afidifferenionelecules<e. angﬁeen theIvarigsifsrod ﬂ(e@veup@@@drpgeie{_eyce met hi oni ne

I Th
tor v ~ elgite (g AR ETEL B Bl of bR 3hilRe b dimiBREc ORBERRAG, L T - i o
acid e mtm;@@aueé\mayﬁlmwaemblﬂd) @ amdngitadthﬁemoed in( ) injetted dpse) t er m
"positively ggp(?r ged a no aci.d residue” includes the follow ng am no acid

resi dutdexpipssed,as A a?equWi“H BIPR) and histidine (H). Variants of the

i nvention | Ak fepmOrAacASEnsREMY & rbié@lyﬁé&%ﬁﬁhudﬂ‘f\i@;ﬁﬁmﬁﬂyﬁﬁna&ﬁsmcma FVI | or
FVI1a poltﬁfepude 20 vari ant haV| ng._ an am no, aci d ,sequence conpri sing 3-15

ami no tef Mmepmdfatan@ﬁm@ﬂwd efélSItlzestty tpAteolgic deempiation i AMRISREC ani no aci d
Seq? n@g@f Wik 3R ehtin N ekler d%@%%ﬁc&ﬂx@on@@r@ﬁrab@c&@ pRR@ueBce of the

var onprises an am no acl rtution in position 10 and 32 and
wher ei degmdatitgds refmied by aiIsastd)&%I(eglﬂ)WO-aﬁ%mbjedlﬂﬁﬂ‘yoé,muqﬁhﬂsrﬁb!&%ﬁéw| n vivo

pert OrE M% et Bl el O RIS bl IBRL o) Vol e

serve idig (&.g! 3%7'3% Mm%%%%m@pr&femtymlwmw soeetl af by @bt | ons
| ocat ed out Si domai n (i ntroduction i n_vivo %ﬂgﬁ%cosyl ation

si t e( s &bb%’ﬂ@"@ﬁf}?‘f@f atdegstf %Mﬂs@fﬁfﬁ&blyt%l’mm‘ctdﬁ% ¥ional in
VIV oob the serumhalf-life of the resulting variant is

I nc %ééfe‘gg}%énpar ec{"to 30 rhFVITa. The nodifications perfoned in the 3 a
domsu n of tﬁhetnanérmalpﬂﬂamneqﬁ‘tlsmdm@qomﬂmmhgto mﬂlcstgéwa@!f@% t hat an

i ncreased h e b|n af fi nit t nol ecul e
is ac htr“]@%gh%ﬁﬁg'/ ‘?‘f“B]Fey@LFC% %&“&8’%’&@'}1 5\* S ec%l%géI E@aﬁ L%ir?r{?errpr oved
capabi gy defs. e biéavhfcerd¥p én@s Eﬁ%y@iﬂﬂ/cﬁira&énsﬁbmdif thepalyreptidepincladiag r onger
clot is forned. 30 Cct ober 2006

size (diameter), hydrodynamic volume, symmetry, shape/rigidity, and charge. Normally, a

20 molecular weight of about 67 kDa is considered to be a cut-off-value for renal clearance. Renal
clearance may be established by any suitable assay, e.g. an established in vivo assay. Typically,
renal clearance is determined by administering a labelled (e.g. radiolabelled or fluorescence

lébelled) polypeptide to a patient and measuring the label activity in urine collected from the

patient. Reduced renal clearance is determined relative to 2 corresponding reference
25 polypeptide, e.g. thFVIIa, under comparable conditions. Preferably, the renal clearance rate of
the polypeptide variént is reduced by at least 50%, preferably by at least 75%, and most
preferably by af least 90% compared to thFVIia, ‘
. - “The terms “at least 25% of its side chain ekposed to the surface of the molecule” and
| gt Jeast 50% of its side chain exposed to the surface of the molecule” are defined with
30 reference to Exé;mple 1, where the calculations, etc. are describeti in detail.
* Tt should be noted that when the terms “at least 25% of its side chain exposed to the
 surface of the molecule” and “at feast 50% of its side chain exposed to the surface of the
molecule” are used in connection with introduction of an in vivo N-glycosylation site these

terms refer to the surface accessibility of the amino acid side chain in the position where the



WO 03/ 093465 PCT/ DKO3/ 00276 17 Wthout being limted by any particul ar
theory, it is presently believed that the enhanced rrenb?r(hﬁ‘émg@lﬂ()r@ﬁty
results in a higher |local concentration of the activated pol ypeptide
variants i fgdsReeProximty to the other coagul ation faglQhgosmardicularly
FX. Thus, the rate of activation of FX to FXa wll be hi'gher, sinply due
to a higher nolar ratio of the actiVated FVI| s variant to FX. The

| ncr eaged, AofetMaldpily hthde®fin My GH6E if VR Be hscesdinptohhtgilade axmmentr aof active
t hr onbr 17, %ﬁd{yi&hus ayﬁi gher rat ef of ér oss-linking of fibrin. T

) us, in
pr ef er theebnineesifiugerposition +2 rdativeie e pwaragme rgiive i Wiich the SYEaERPIPY 136 ypept i de
has bee bt ot ] | | gi ant has
(a5 cofpul a8 e, BiloukRiind Bouficr i Brly LARLRE bp YR Bl Bo ) and
an i ncresiae)cing tesyusitions, svhee thisrsexies orithiremiinegesdyes atetiytrodnsef, apalloded eased
bi oavai |l aQi l.i - nd i eased L) | to FXa;
iii)salp h%@%i&éﬁlﬁ}ﬁg@&%ﬁéﬁaﬁgsﬁqgﬁ%@mS@ggﬁagﬁgl éé{b%’sgggbtﬁgé o? g(grﬁlgei(at ing a
stronggpbicehiet 15 (increased AUC, ); iv) an increased bioavailability (AUC
,) and a reduced T,,,a,,; V) an ingreased functjongl..in vjvo.hal.f-life and
a)n i ncr eas edthshew ﬁ%‘isll‘bfaﬂt"h%!ﬁ@%ﬁ@ 5 B?W&isﬁ%reﬁl"fﬂi F‘l‘?‘fl%‘,dg?/?élth%ar?h?’%% eased
funct | g Lfog hak Qo it freBitlo Blarhyl6 1 SEEACWEAERII] dbbVe-datniaéd val e FX 20
to FXa; Vi Ig) an 1 ncreased functional 1n vivo half-life and is capabl e of

gener asitestegions arealaigamined.ot (i ncreased AUC, nb.); viii) an increased

functional i i voo hal f.-life.and. =Yo[¥[o e | | ed serum

hal 011 fe ardelsm 'H%‘%S%}%"Z’E%H@“s%h%ﬁ%‘%&d%ﬁé%ﬁ?%’%%@@ affinity; x)
an i ncgsida@disslending (Daleficihé (19, métbionine (M) valims €¥), phanybilanineyF, tyraxoei(Vate FX to
FXa; xi) an increased serumhalf-life and is capable of generating a
stron tE‘fIPEﬁPh’(qmr eased AUCti,,.); and/or xii) an increased serum

hal f-1ife ang gk SHuegdely charged InfR RRGEEM IncludiBgHhS BllowirgRiimidcidd th a

pol ypeptide variant according to the invention offers a nunmber of
advant mgidsesoeparticlaeidd ) prshglitgmipegidi(Bbl e rhFVI 1 a compound (NovoSeven(r)),
such as adm.i stration of .l ower d - 19RinP SlWeeRid Nj ecti ons,
netbased ol DRy pRRi SaE ol apd e G GG

residues: Lysine (K), arginine (R) and histidine (H).

-

Variants of the invention _

Tn its broadest aspect the present invention relates to a FVII or FVIIa polypeptide

20 variant having an amino acid sequence comprising 3-15 amino acid modifications relative to
hFVII or hEVIIa having the amino acid sequence shown in SEQ ID NO:2, wherein said amino
acid sequence of the variant comprises an amino acid substitution in position 10 and 32 and
Wherein a sugar moiety is covalently attached to an introduced in vivo N-glycosylation site
located outside the Gla domain. '

25 ‘ The modifications perfomed in the two above-indicated regions of the parent FVII |
polypeptide serve the following purposes: .

The modifications performed in positions located outside the Gla domain (introduction
of in vivo N-glycosylation site(s)) are preferably of such nature that the AUC;,, the functional in
vivo half-life and/or the serum half-ife of the resulting variant is increased as compared to

30 thFVIa | |

| The modifications pei'fqmed in the Gla domain of the parent polypeptide are preferably
of such nature that an increased phospholipid membrane binding affinity of the resulting
molecule is achieved and/or of such nature the resulting molecule has an _improved capability to
activate FX to FXa and/or of such nature that a stronger clot is formed. | '



30 Cct ober 2006 WD 03/093465 PCT/ DKO3/00276 18 Thus, preferred variants
of the invention are such variants which, in their acti &k @efob¢rgl0fé and
when conpared to rhFVIila, generates in increased Area Under the Curve when
adm ni st er g gsfpbdagevenously (AUC,.), in particular whenpagdpinlstrred
intravenously in rats. More particullsjarly, vari ants of the present

i nvention, which are preferred, are Such variants 5 where the ratio between
t he AUC, V of Witliodt heargilamited by any pesticatat thatrggit fspreventhridlitved thatiev of rhFVI | a
is at least 1.25 such .as at lLeast, 1.5 e.9. at |least 1. nor referably
2t | eastiieed bt el redlls m R gt joSths i tyrion R po e BRI s ch as
at | eastarfants inrlddaploixinilyad thafv@ier achhlaida fedt@s, pafticilaAFENTME] e ratdofr at s. Thi s
effect mgy in %urn llgbut 0_.not necessaril é’o sQ) correspond to_an

i ncr eas¥Hvatiop of K5 fa F2anwill hehighes, simphy que te 2 highes apalar raflo of theastivatlad I um

hal f -4 | {82 % FRMARRGcatQ dcRFa¥bh Pate oPMSLAEHRHs Yn 2 hiBh @RRIRRLE RERE ST T ed
€ functional I n vivo

enbodi nent of the invention, the ratio between the f
hal f - | i thepmbin, antdetheserhighehtatef oficidselifling eftfbrinari ant, in its activated form
and the functj onal. | Vi hal f-Lif r.t ser lfehifa for..rbFVIla is
ot east 1 2ShiyBondiredenb s of b uyphich B BB VIR VB OB 1 e

f or t hehavbgen antiifiet so thasthaatuliiag tdvital polypaptilictvitant Bisq(uadvmparlito | i fe for 15
hFVI | a gé hFVIla is at least 1.5, such as at least 1.75, e.g. at l|east 2,
even nd v@f’r)ef erably at least 3, such as at |least 4, e.g. at least 5. As
wi | 1qgbe Undei)St&QﬁbreaEmwa%ﬂ&ﬂitﬂfﬁﬁCi&)Qﬁdbﬁ‘ﬂx@x_‘&&éa@@h&bﬁcﬂfm&ﬁﬁﬁw in addition
to the above-nentioned functionality (i.e. increased AUC, ,,, increased
functional in gedfifity;i fe and/or increased serumhalf-life), an

\hindéo,

i ncreased phgs ol IH@% ItRd i '| @%5 2 o rhrFVI I,
an an incr eglge%gg%dﬁ%gfﬁll y Ea%ﬂ@:ﬁ%pgg‘?:@%o xg,cﬁ)%b% ptg(t%l | [ {e%@(oi%a
generating a $Hapnger clot (increased AUCm) and/or a reduced Tnm' . Thus,
in one pref e.r.; ed.enbo 'nen'éi&gfﬁﬁiﬂ}e[}ér}ve(ﬂti on, t eﬁ'rf?%llt%gepti de c:jat\r/l ant has
(in additidi @B ngreassddpoayeilaplity JAUCH) apds,capeble pie RATORER Y9 o

hal fi51 i fe and/ @ncleRsel @aRSY, perum half-life) an increased phospholipid
menbrane binding affinity relative to rhFVIla. Menbrane 25 binding affinity

may be measuivkd@n ierespadrhiemyailabdipn(AUCioeed areduced Jehs as by the Biacore(r)
assay descry 1 N ;l-gle—igm@- ?QE ey | ysis of

Bi onol ecul ar‘bl n éi}cgeg%eiﬁons, gﬁ%glr?%glea#- er ag,]£ 0 330?}1";3@’3?‘%@‘;@%? 6
entitled "Lipi Giddingtadfinityt nt eracti ons”". Alternatively, the nmenbrane binding
affinity may.be neasur s _described..in anpl e in. WD 99/20767. In

Aot her  pr otk f BRI dARRREl BTt i B R BRI SR,  ane (i n
addighi on - 30 t @ BXa;i ncreased AUC,, ., increased functional in vivo half-life
and/ or increased serumhalf-life), _has an increased FX activation activity

as conpar ed Vi) an Me&,ﬁ}qcﬁoryémﬁ@lhaﬁﬂifm@ds eapably ebieanerating aﬁtoiﬂﬁ‘!! éléndent
her o n. Nore paPRBsed RUgaaR e Crerred that the ratio between the FX
activati on adif)awincseasefl fadetional in vive half-life and a reduced Ty
ix} | an increased serum half-life and an increased phospholipid membrane binding |
25 affinity;
- x) anincreased serum half-life and an increased capability to activate FX to FXa; |

xi) an increased serum half-life and is capable of generating a stronger clot (increased
AUCiyom); and/or o
xii) an increased serum half-ife and a reduced Toas.
30 ' _
Consequently, medical treatment with a polypeptide variant according to the invention
~ offers a number of advantages over the currently available thFVIla compound (NovoSeven®),

such as administration of lower dosage, longer duration between injections, increased clot
strength and/or faster action. o | |



pol ypeptide variant, in its activated form and the FX activation activity
of rhFVila is at |east 30 Cctober 2006 WO 03/093465 PCPPOMiEhDE%E 19

1. 25 when assayed in the "TF-independent Factor X Activation Assay"

di scl osed werghdiesMore preferably, the ratio between tbgpbfosmpiivation
activity of the variant, in its activated form and the FX activation
activity of rhFVIla is at | east 1.518 such as at least 1.75, e.g. at |east

2 Bven  TOMfuRh eg{eé%t{an%toflﬂf‘eélﬁ&en&on aiyﬁiaha&ia@tsvhﬁaﬁtnﬂtm gtigatedit | east 5,
still nore pre east 6, such 5 as_at Ieast 7, @ at | east 8,

nost pfoaﬁemmmnaampae@ﬂspr@mwe@@smmwﬁ% the&gg'a Bin the
"TF-in dent . Fact on VadnSIE: kn still

anot he%e'lﬁ?‘ kg eélﬁ%%%me'f’)’ %f%#tﬁglaﬁgég‘ﬁt | oné%%e poly Bep{ﬁlrglte variant is
(in ax@td mmammfemmeﬁuﬁwuom mmeﬁmmmﬂ@ndw&rlmtm vo half-life
and/ or jncreased seru | f.e nits a pabl e of

gener avhegh 5’%“9?’8‘}‘?@@‘%‘@5&?&‘&%‘1 qnédntt% H?%Glf?%l E’?‘ Iﬂc“'o?f ect may be
det er n?hP?ﬁaisrhtIeQﬁl meu%&oﬂﬂ@.@i‘ﬁ%@)’atlﬁﬁSWﬂ ot ﬂ"ﬂ%&bl‘ya&k,aﬂﬂ sudlcasease in
the Area Under the Curve (AUCa, nm). The AUCU'mm.i s al so ﬁqmet s denot ed

"t ot al atf¢astGwren mogpprrierabhcat dessich puch peal Ieast e HRRAFEFUIES WhER, Gt h of the
clot f i Oug}@r rticularly, it is preferred that the ratio between the
AUCyn@r(\lr‘rigene t ythe variant in its activated form and _the AUCTMM
gener at ed bﬂhishﬁbdthmwmum (butdsnot feceSanipdn se)worrgspang tp aurecreasidh onbogr am
Assay" is, describ T \Nbr e efer | east 1.2,
sucH aféngfjon é’éﬁ‘t’ogﬂ?%fee ana-[tpcrpeg %?%]Xeven ar?%adtgFlkeft‘&{aIFaébl y at | east
1.4, SNGRr@lfin dndhet préfeﬁed emBodiraént bﬁtastnvantﬁn, tnamopmmreembmucmnat east

1.7, such as at | east 1. at least .1.9. or éﬁ’& ven anot her
pref erme’dwéhlfrbﬂaqlfﬂmsewhﬂlfehﬁe%ﬁ’/féhﬁ‘fa&hmtlﬁéts 5@9&9@3?%@“@ f RO E (in
adeh {1 9 afbuilol 8£e%ﬁﬁﬁ£i§§kéﬁofwﬁgﬁ?ﬁﬁ%fﬂm%ﬁﬁ&mﬁgﬂﬂﬁma' folife

and/ orYhéreased serum Iinits activated form a faster
act i orbeuirémsheeﬂemt haiblfe tier thevaiant, imdts aitivatetl fornr Andip adlevant balidig ot descri bed

herelna t.io he ti dt in level
( Tn#h )b 1§,atq5qsgt é’r m§ ef”sgﬁc}g % gt %@%he\ygg @gn ﬁﬁ?g{?he ratio
btet }["ﬁei@astg_tsuélpigsgﬂ\%%ﬂaég@'-measc&'Sn |tfhact|vat ed formAgnd T. for rBin/I Iha i's
a e nost 0. en assayed _in the [ a ri bed herein.
Pref er abl y, Asiall bendsrstopdet eyﬁ@nﬁggﬂle@vgnuogg&q%ggse maa[adﬁtt'ﬂﬂﬁluntﬁ%t 0.8, e.g.
At the i heltiofed ﬁﬂét?on&ﬁﬁ(ﬁ b hseRATANE iftRated Puftiosdl Givinshatlifbhe most 0.5,

Intro |ono I'n " Vivo cosvlationh sites |ocated outside the da
domai mﬂwm&hmedsém@ﬁdﬂ)eaumdﬂseimmbplﬂ@mhﬁgmt@déﬁg aihdsse in AUC ,

o1/ Foommmuetp 9V o @ el BT bt Sl gaRaRE 0

generadéusbngb%aos iHSEYAUCh Semebopietged TRsoved FVII or FVila nol ecul es,

whi ch may al so be used for the parent FVII or, FV|I|a eof t he
present i nbws Mﬂepﬂq@eé@mbpﬂ@@ttﬁﬂﬁénwﬁﬂ%ﬂ@@i Btg‘g’f‘é’gﬂ‘gt‘? Yl ected from

a par tadﬁfttoﬁ 'Ebe FitdrbasQd Aﬁ\’ﬂvl fcreased functional in vive half-life and/or increased serum
half-life) an increased phospholipid membrane binding affinity relative to thFVIla. Membrane
25 binding affinity may be measured by methods known in the art, such as by the Biacore® assay
| described in K. Natgata and H. Handa (Ads.), Real-Time Analysis of Biomolecular Interactions,
Springer-Verlag, Tokyoe, 2000, Chapter 6 entitled “Lipid-Protein Il_lteracﬁons”. Alternatively,
the membrane binding affinity may be measured as described in Example 1 in WO 99/20767.
: In another preferred embodiment of the invention, the polypeptide variant (in addition
30 to anincreased IAUCiv, increased functional in vivo half-life and/or increased serum half-life),
 hasan increased FX activation activity as compared to thFVIIa, in particular when assayed in a
TF-independent assay, such as the “TF-independent Factor X Activation Assay” disclosed
herein. More particularly, it is preferred that the ratio between the FX activation activity of the
polypeptide variant, in its activated form, and the FX activation activity of thFVIIa is at least




nol ecul e that is |located outside the tissue factor bindin S|te and/or
outside the active site 30 October 2006 WD 03/093465 PE% F 76 20
region, and/or outside the ridge of the active site binding cleft. These

si tes/ regi wosn3ayess dentified in Exarrpl e 1 herein. It shopbgoedneenphasi zed,
however, that in certain situations in case an inactivated

pol ypeptlde variant is desired, it FT% be advant ageous to perform

nodi f i ¢ whesassayed arthe f"ﬁ‘é-mdbpnnémFﬂcttmgi SetivatidioAssex adigslased hietein. Magont enpl at ed

t hat one._.or r la s.Li sly be

it o eksh Hetaddhoesd o X XG0 Rl oot (Y BAIRESAS Y DO

bi ndi nﬂ}e@}ﬁdlv&‘bnfa&ﬁnd ﬂ{r\dﬂhtMIaE%/dt{leﬁstm mlae?t 1;?:1391 .25, leigv &t l@ksttXp evengi on, t Iheft

tissue factor hinding. site an e ridge o e ac i nding cle

ar e defioFRRfelprbly és spoly ey 8 feast 4rie- 4 oﬁtl‘éltni“trﬁ?@%?r%’@' %kF@s"Iéb Wi %g

reS| §'U§§at léagﬁe‘e g@fﬁzst 8Vﬁa§§’préfér§|§y at'-léaEPQ shoh b at 165t 90, whér dssayled fithe G179, G180,
5190 T, 2, H193, C194, F195, D196, K197, 1198,

V\201 vmmm@nm@@rmmmmﬁ” medhczgn V235, P236, (237, T238,

s, cooe, UBdbmolst it it o\l eitshtne Mgt Ry, Yy

G342, mEdRntd &ﬂlﬁm‘eﬁéé AUCR3 fifSreaded ﬁﬂ],ctldﬂ’ilﬁlﬁ Vi 3BE-fTaH0r itGae®d serkB61, V362,

5363, V376, .Y377, 1378, R379, .V380 2 3, WB86, i s
1387 ﬁﬁ-g%f% B%Ca%?cﬁfemfép@ 104 BpioR ﬁslstfftnﬁgf clot g mﬂ&%ﬂ%%ﬂ% 6, L39

F40,10 | 915 efftBmapbdetdiitned Bote “THomb AkH9”? ddséébed hbréih as &l crebsédn P74, F76,
E77, G/8, R79, E82 KSSV%@F)IQO 92, N9 E94, R271, A274, F275, V276

R277, ﬁzmealh@mhecm( ﬁ@o“rUC@os alspsapuptinigs denoted(total thrambingng R379
(tissu 203, D289,
R290, lﬁ%ﬁt& 56£zfr3t9€{h%t e ri églé’t ﬁ}%él Rﬁgﬁeﬁl‘%&& 1%1(;& bi ndi ng

cl ef t ) prefétred thaithd raﬁmb&%eﬂhemm @emaﬂatcdahy e waianbinkes actbdied famh, ok si de t he
da do n the LI or I t wrp ,to the
o no_ e A Ceen et RV IR et b1 RBES PR B 16 TR iR A cod 10,
Prefier gléribed h&anFM&i O&éferﬁMBrl ific #86 istNleast Q1PD kiich @S atdEastl12) 8.524 1@@@ IB,sequence
which differs in am no acid residues fromanm no acjid, res dues 46- 406

shown ¢WHSEQHY@N@YZ¢IW6I4E&¢9S 3t feagt 1ch, 6:8- atieast 10, apastprelsrably 2 kgt ques, e. g.
in 1- 519 uéﬂ‘as%fl@asti‘@ ézmg a@fégglrgqﬁlaﬁgﬁ§2 such as in 1-4 or in 1-3 amno acid
resi dues, e amno acld residues fromam no acid residues
46- 406 shO\A/ﬂhemﬁﬁ@ér@rdﬂm‘ezemﬁhﬁmpnﬁoﬁéaepmteypmheﬂdmhdeﬂmmﬁmm i nvention

may c n,1-10 nal or .30 Lnt oduc vo N- yl ation

o s mfioh e gercSg A e itpishad 35 ERERE ol hofohidy K88 |
N‘gbd’clibﬂ}’lif@tin(i@aﬁﬂlﬁafbﬂfoﬂf,@.ffﬁtei\béti\énl'?ﬁséﬁ'ec?m@ﬁ@d&ﬁnhﬁﬁﬂﬁith@r i ntroduced) in
Vi Vo N-%I ycosyl ation S|tes such as 1-4 or 1-3 (additio or introduced)

in viv ogimsAsay’| dsseribed hepein gs ayreduction infhe gme nced to reac maxn:num

thrombin level (Tmax). Accordingly, preferred variants are such variants where the ratio between

Ty for the variant, in its activated form, and Tz for thF VIa is at the most 0.95 when assayed
in the “Thrombogram Assay” described herein. Preferably, the ratio is at the most 0.9, such as
25 atthe most 0.8, e.g. at the most 0.7, more preferably at the most 0.6, such as at the most 0.5.

Introduction of in vivo N-glycosviation sites located outside the Gla domain

A number of suitable modifications leading to an increase in AUTCM functional in vivo
half-life and/or serum half-life is disclosed in WO 01/58935. The variants disclosed in WO
30 01/58935 are the result of a generally new strategy for developing improved FVII or FViIa-
molecules, which may also be used for the parent FVII or FVIla polypeptide of the present
' invention.
The position to be modiﬁed is preferably selected from a part of the FVII or FVIIa
molecule that is located outside the tissue facfdr binding site, and/or outside the active site



(additional or introduced) in vivo N-glycosylation sites. Anal ogously, th
pol ypeptide variant of the invention may contain 1-10 (-ﬁb@?@%%p 6or

i ntroduced) sugar noieties, typically 1-8 or 2-8 30 October 2006 WO

03/ 093465 wWQLsIE4ey 00276 21 (additional or introduced) pg¢@Ros eIt 1 €S,
preferably 1-5 or 2-5 (additional or introduced) sugar noieties, such as
1-4 or 1-3 (additional or introduced sugar noieties, e.g. 1, 2 or 3

(addi t kel andidr onﬂidemﬁgébfrﬁumm Bied Iﬁi1d1@§cleﬁt tThedd simraegmm Hemifibdt hat t he
i ntroduced sugar npiety gg i eties valently attached to the

i nt r od iR bh@ﬁnﬁtﬂr Fmghasiz épweregs)tﬁg OPs, SEHE CAFdlent
cont exiqacﬁ\}i?edtp% @bpﬂaemﬁ{ 1sYiede8 Wi thk 53“&: @W&@Mﬁﬁb b%rér'ﬁcﬁﬁﬁcaﬁ%%s the

gl ycosylation“sites at postions N14 52 and 560. In a simlar way,
t he tepmloserﬁ@ma%l@moﬁmmmm itiijoontermlatedybstons g1 mere dmviy Neglycosda-udes t he

ROt 41 805 s el B Dauchfy hER e BALMERA by G HAEE b bkl VO

under s bitulﬂndd@éleﬂt nf the E‘?eTII ok BVIia ﬁphhﬂieﬂh&@kmzme regionythe tisme faciohbinding t he i o

Bt S Ble 10 ATeB P 6 A UpBE HER B CafRAR ALY | RSB a4 R0y pept | i

var i angondtipted d9 Mﬂ@gﬁﬁgﬁsidﬁesa host cell capabl e of attachi ng sugar

(ol i gosacchari dd noi et es at the cos ation si te(sﬁggor alternatively
Subj Scted. Ha53, QI6TAVISRh OO rT ok 63 T CIghyatsey Tl Hithost el I s

are r? Vi, ?@9@%9%%@& 19fssu(ﬂélrei=195b %"1@@2'1‘1?} é‘%vzo@ovﬁs' P8ol@3@ sugar

noi e pdsitions; I'n Vivo N-gl'ycdsyl ati on
sites PGB)I R282i mz&bzm&edfzss erlBﬁ;dR:%?h[ﬁBS; E239pN244, i2¢ 5 D243, 2450 &284,0ns

caot bubpal SBCREE b Wl 6alE L8, AR S, Lot B 2R Bl 1

her ei np338 B3, &340,K331 650! D3, smpea&s m»:rarpsammsa@as«s T359| G860, havi ng at
| east 50% of its side chaln ex def | ned in Exanpl e

ose S
| her el36},.V363, @ﬁ?reWéﬁ‘h G3tﬁ5s| 368« 7@5?’3?{7 ﬂ'ﬁaﬁ R@'ﬁ% ‘é—’@oré:"g\?r VM 8Peosyl at i on
Sit ﬁ%tl*?t on, although insertion is also contem
pl at%edﬁsg?he positi onéﬁc E#%H’md selected froma part of the nolecule
that is | ocdtlagKig)Fs1 (ES;RB';‘S L9 §‘4&,d42,&480&60bK621iDﬁ@, Q64, £65189,6170t he acti ve

it o5/ T Bubond e, B ricn R1S ER et QRief e Red R B under ot oo
that vies, viTeRRRT, M AR30LAZ05,AB506( moansbemgwm Q313 ES25dndR37hai n
exposed to the surface" is used in 25 connection with introduction of an in

vi vo Niigg &stopbindingsitek el this term refers to the surface accessibility of

A e e R A

act tal | y N frany casé necessary to roduce a
seri neofdiremnvmedmdnfgdﬁt)r due in position +2 reI ative to the asparagine

hi s posi 1 e Fee appbsray g g asrichSe B eaReileaRE R e APRETIECECue) “an
t hese pRRnPPYirlor PVHla p&@ﬁ%ﬁd& (36 cSifipardtero e éniiﬁ@étﬁd élﬂuén@%&ﬁébb@ﬁn 8EQ IDnt r oduced,
are al I owed to be burie t'o_ have |ess than 25% of their side chains
ex pos NORywilhiypically aat gxceed 10, Preferably, the FVII or FVIIa variant comprises an amino
25 acid sequence which differs in 1-10 amino acid residues from amino acid residues 46-406 _
shown in SEQ ID NO:2, typically in 1-8 or in 2-8 amino acid residues, e.g. in 1-5orin 2-5
amino acid residues, such as in 1-4 or in 1-3 amino acid residues, e.g. in 1, 2 or 3 amino acid
residues from amino acid residues 46-406 shown in SEQ ID NO:2.
| Thus, the polypeptide variant of the invention may contain 1-10 (additional or
30 introduced) in vivo N-glycosylation sites, typically 1-8 or 2-8 (additional or introduced) in vive
N-glycosylation sites, preferably 1-5 or 2;5 (additional of introduced) in vivo N-glycosylation
| sites, such as 1-4 or 1-3 (additional or introduced) in vivo N-glycosylation sites, e.g. 1,2 0r3
(additional or introduced) in vivo N-glycosylation sites. Analogously, the polypeptide variant of
the invention may contain 1-10 (additional or introduced) sugar moieties, typically 1-8 or 2-8



Specific and preferred exanples of such substitutions creating an |n Vi vo
N- glycosylation site include a substitution selected fr ftRBer,
consisting of A5 IN, Go8N, T106N, K109N, 0124N, K143N+N145T, A175T 12058,
| 205T, V25@8,03/6830&N, 30 Oct ober 2006 WO 03/093465 PCT/ p¥pgknsas 22
T267N+S269T, S314N+K316S, S314N+K316T, R315N+V317S, R315N+V31T7T,

K3l 6N+G318S, K316N+G318T, G318N, D3H4N and conbi nations thereof. Mre

pr gf ter tﬁcﬂéﬂonal 5%@?3%1) ?@aﬂ\b?éﬁe@,%efeﬁblwars mz-?(adémomi omdmrbldedi)%u@_rr 106N,
supbstitution sel ecte rom OI’ISISlI’l

K109N,maigtiessuckasishamnt3 td lﬁﬁaa‘;sfrmﬁ‘glﬂﬁ SUERE BiQLet: 6¢%—9 %ﬁﬁlﬂ 14N+K316T,
R315N+ %ﬁiﬁuwﬁ?&@m&% Itﬁﬁ Nnd&g’taéd\{hﬁtﬂﬂe m&@dﬁ@é&bﬂgarfiﬁtﬁetym:ﬁﬁmﬁ Even nore

prefera the 'n vivo l'ycosylation site is introduced by a
subst |W1ﬂthe@nvaé@ﬂ§eitt@ljedftpdmmtt@u@qddmw%yr@Y@@ﬂF@néFe@l 06N, Al 75T, 1205T,

V253N, T26 S26 n NS chﬂmﬁ%ﬁl dite®5T. In one
enbédl ment , % %ﬁ%ﬁl %re%%m gl ycosy{‘}gl | or¥ Ssite aséogegﬁdnl r11t roduced by to
subst |douérgﬂj&g1ylcﬂsymmeh ke a@mmrhs hﬁﬂﬁ,,NmpSiirandﬂﬁ%h(%ﬂmﬂala\ga}t W)t vi vo

N-gl ycosyl ati on sites, uced b whEtsapl es  of

pr ef er‘F@HI@MBE‘EW‘FB’h’% ﬁ ‘fﬁ%p%ﬂﬁ%q%%%éﬁ g@qon sites include
substi @fing Momglﬁgé? o@sms i tudagpositioA M6GRE N322.

AS1N+ 06N A51N+ 109N, ASIN+G12 ASIN+KI 4 N+N145T A 1v|v\ﬁ-el_17§1T AS1IN+| 205T,

A51N+V253N, Itagil ke mdsmieod figbin ordes 19\91'%‘21 fde yagan

g éﬁ'%%é%@@& @ﬁgﬁr@éﬁy@éﬁgg SNHKI 43 N+ N145T, G58 NE%A%I?SO'IE moreézézs N+l 205T,

GCo8N+ VBN y@ﬁ@mmaﬁﬁﬁm&aﬁmppt@m@s truabie3RBTsed in a host cell capable of

ﬁ%?ﬁi‘éé 18 S SHRPRESRR DI 14 A ceryaion oA el RO o
T106N% Wlauaﬂ@ﬁﬂﬁ]ﬁ@s]o@w'ﬁn g T 6diks ns|giidn Btheé Section further
T106N+K316N+ 18T, T106N+G318N, T106N+D334N, KL09N+Gl24N,

Klogmlwmnuﬂq%ﬁwpkng)QWﬂgarwwtmogNﬂ 205T, K109N+V253N,

108N ka1 oNFERTR PRSP Bt S N AR e s

G124 NiddddeT but @i KimitedD s TposiBoasiddmRi5aK an @ninoNgeid 26 7Ne Eperan amino acid

G2 4N T TS o DA SR SfEhre i O R T pe B

KI 43 TshI@ 67Dt $3680n colibASHY M Abifis 53 4Nidé8 BbTng at least S0% of its side
K143N+NI 45T+R315N+V317T, KI 43N+ N145T+ T, K143 T+ 30
K143 NvehainsToasebierthe sufzesfas defised mﬁfﬁ@@g’%}%%ﬂ #;I‘g? %%‘gaj‘%
20  in vivo N-glycosylation site is introduced by substitution, although insertion is also contem-
plated. The position is preferably sclected from a part of the molecule that is located outside the

" tissue factor binding site and/or the active site region and/or outside the ridge of the active site
cieft These sites/regions are identified in Example 1 herein. It should be understood that when
the term “at least 25% (or at least 50%) of its side chain exposed to the surface” is used in

25 connection with introduction of an in vivo N-glycosylation site this term refers to the surface
accessibility of the amino acid side chain in the position where the sugar moiety is actually
attached. In many cases it will be necessary to introduce a serine or a threonine residue in
position +2 relative to the a_sparégine residue to which the sugar moiety is actually attached
(unless, of course, this position is already occupied by a serine or a threonine residue) and these

30 positions, where the serine or threonine residues are introduced, are allowed to be buried, i.e. to
have less than 25% of their side chains exposed to the surface.

| Specific and preferred eﬁamples- of such substitutions creating an in vivo N-
glycosylation site include a substitution selected from the group consisting of A51N, G58N,
T106N, K109N, G124N, K143N+N145T, Al 75T, 12058, 1205T, V253N, T267N,



AL75T+S314NHK316T, AL75T+R31SN+V3L7T, AL75T+K316N+GBI8T,  AL75T+GIISN,
AL75T+D334N, 1205T+V253N, | 205T+T267N+8269T, 1205T+S314N+K3Ab@etober 200

| 205T+R315N+V317T, 1205T+K316N+0318T, 1205T+G318N, | 205T+D334N, 30 Oct ober
2006 WO O@kQ9adk6a PCT/ DKO3/ 00276 23 V253N+T267N+S269T %g%%l4N+K316T,
V253N+R315N+V31 7T, V253N+K316N+C§318T V253N+G318N. v255KE
T267N+S269T+S314N+K316T,

T267N+'§%@%ﬁ 5280H0 N3 ML KB 14 @gw'ﬁﬁiwi‘?ﬁ@iﬁqw&@ﬂ@ 18N,
T267N+S269T+D334N,  S314N+K316T+R315N+V317T, 8314N+K316T+(381§%ab1sy

S314N+R3IBHGI 83,3 RN+ ERIST2 3 18N Brdland gombingsipnnfhereafy Morgar

R315N+ 317T 4 titutions are
sel ecttéa YoM % ro%@?’r@g%kg@o& glfugéflfg«&BT Tlogﬁ’h?ZOST
T106N+4RSishg ofwsaﬂmmmm,aempmmzmmmwmmzmmeTs‘rﬁﬁ?&?N+sz69T

1 o 1RERUSERG, S MR P BV G RIS R E Bl DSV R, Pr e e ooy

| 205 T+ 26biRktioRERdreot] Bveinoed prafekdbly, Heyin oivb didilyaoylationlsite & inttodweadby(esuch as
three) in vivo Ngl écosyl ation sites_have been | n ?{%’ﬁd by substitution.

Exanpl sibstisption seleated mm@w&mlm of T&QaN, i 7¢ hle® I; vo N-gl ycosyl ation
sites e group consisiting of |205T+
VZSSMW&%U#a %%%8@% @tgﬁédll\l&q%dgl?As di scussed above, it is
preferred tHHabnddmebodiment, vnlyrdngimmwgbtcowiﬂusn site Has beenintenduesddyi n  a

posi ti whi.ch. does nei.t her form part ng site nor
for i p%l‘BfntBti“mt Jpanc 8&?@’8&51‘3{1%9‘? %rezg‘&ah %s{}%oimége o%ﬁrgﬁsgf gg‘% Q%(Ea site

bi ndi ngyve b@efntmtﬁﬁiud@fﬂy@ﬁﬁbhfhﬁbmlﬂmmbles be:eﬂ’ertecB@gﬂﬂuumblalteammogt yewsyl ati on
variants will primarily bel on

| ass of acti ve vari ants
as defNeisosdatiop siesfiepiide sphstifufion; qe{""fﬁ@% & EIOULPRFIF{IR: @&Eﬁ% %gr native to
| Nt 0dRE{N O 0B AﬂWﬁ@?ﬁ"&ﬂl{\ﬁQﬁ%hﬁt ASIHSIBRINISTL ASTRBAYETYI scussed
posi ti'ons one may I ntroduce (eit by substitution or by insertion)
cyst ei ABIN-G20TTYASIINAVLIIR, SSHHTATNGB AR, AMISHB 1ENERBHil: oduced cyst el ne

o By @#ﬁ@ﬁ%ﬂﬁﬁﬁﬁ%ﬁ@ﬁﬁéb AL LR A PO YT one.

Y\her telGdS?\I—EM@ENI(?ﬁN-mSlDQIN@M&4NM5NHC1@GN+NM&IUGSSH&AI7SZ5 i s not |
n r aving an am no aci

rlag: df@ 31\3‘612 Slﬁiﬁgﬁtﬁo I SIT%@'@?@f%ﬁ&&&éﬁﬁ%ggﬁo thegsurface (as

def i negs gm@igﬂwmﬁ BSEGI 16N 2IHT ASENILGAINOTRNDIGAPT | i ng an am no

acid residue havin east 50%of its side chain osed to the surface

(as def NWKIWMW&M4N9TNGN+KTF&E+HJJ§R TU?@N@lﬁlﬁEf aNIHI203Bl ected from
2 Par L i SR A BRLEr et s6dT, PROENAYs DAL ABT iRl RS A ye) DI nding
T106N+K316N+G318T, TI06N+G318N, T106N+D334N, K109N+G124N,
K109N+K143N+N145T, K109N-+A175T, K109N+1205T, K109N+V253N,
K109NHT26TN+S260T, K109N+S314N+K316T, K109N+R315N+V317T,
K109N+K316N+G318T, K109N+G318N, K109N+D334N, G124N+K143N+N145T,
25 GI2AN+AI75T, GI24NH205T, G124N+V253N, G124N+T267N+5269T,
 GI2AN+S314AN+K316T, G124N+R315N+V317T, G124N+K316N+G318T, GI24N+G318N,
G124N+D334N, K143N+N145T+A175T, K143N+N145T+1205T, K143N+N145T+ V253N,
K143N+N145T+T26TN+5269T, K143N+N145T+8314N+K316T, |
K143N+NI45T+R315N+V317T, K143N+N14STHK316N+G318T, KI43N+N145T+G318N,
30 K143N+N145T+D334N, A175T+1205T, A175T+V253N, AL75T+T26TN+S8269T,
© AI75THS314N+K316T, A17ST+R31SN+V317T, A175T+K316N+G318T, A175T+G318N,
A175T+D334N, 1205T+V253N, R0ST+T267N+S269T, 20ST+S314N+K316T,
. I0ST+R3ISN+V317T, 120ST+K316N+G318T, 1205T+G318N, 205T+D334N,



30 site region and/or outside the ridge of the active S|te clgft These
sites/regions are identified in Exanple 1 herein. Thus, 3

di scl osure concerning introduction of in vivo N-gl ycosyl a- tion sites

appl i es nuwagimeaxs andi s to introduction of cysteine resicgwgisnesfs Cctober
2006 WD 03/093465 PCT/ DKO3/00276 24 It will be understood that the

nodi fi cations in positions | ocated gltside the Ga donmain discussed in the

gbove Vﬂmmgwﬁdrb\ezsenmbhﬂwm&h VOSENER3 ISDEY30TEi fi cati ons in the da
t t "
o Ve NP taro Ve R e BN VAR oo A R b LB TR RO, 2 0o e

PT eseKEde@%Q’IQJRB‘BN‘WH151‘?91‘26'7N+§%§’I“-FK91‘6N~FG§BT TRaNtSoT+GRIsNyduced in

Vi vo cosylation site 1ocated outside the G a domain (ef above), at

| east TW%@T%MNW%MM+KH@T@R&1MMT RAMEESRTSEBE N>t ution in
f t | di t
poS11 1) AL ARSI Revs o PUMBR S5 SURS AR ATPAGIERL o0 | e ng 10

i ncrea nbr ane Inity is disclosed in WD
99/ ZOWIMSVH‘-E}W%EE&GMWJSHME hﬁoreqdefenaﬂwdhqmbstlmﬁomh@SﬁWt ion the

subst i ion in 03|t|o (0] rred enbodi ment of

the i r#‘é‘ﬁl&fecﬁ’io"t DL TESB%%E#T &qwgﬁgggﬁ%gﬁ@%gﬁ In a particularly

pr ef ertRENSTOONVRBIT, 9&‘1751@@51\/%75%1591& NBISTaTR6mSp6des the fol | owi ng

substitutions Pl OQ+ K32E. i5 In an interest |J§%§§iﬁ)od| nment f th i nvention
j

the vdﬁpéﬁv%éﬂpppéwﬁm’*%?égf@%ﬁzﬁw*tmé VER ’F‘B’f‘?spr‘i NELem on 10 and

12(%‘13 WW%NM&STW@ﬁt | east one
fur her ﬁ%g?k&é n ?@%e 3 onai In one preferred enbodi nent of the
i nvention t hbeardf wenlﬁeﬂlelmmhoﬂmmt ithoree mrrmqrhéu@@thlﬁ@mm’lmoﬂcﬂimoﬁﬂ@@nan am no

d sub 33..P 20 acid
" asi auis e Reeramdlelay sttt e o R e P AR AR TR, %0 S
D33M JARIN-Ylychiy it ona%mcmdeaaﬁwuums@@ét&ﬁmweﬁwmwdm@m in one

very |nterest| of the invention, the variant conprises the

f ol 1 ovlY2R§Nei1Be %ﬁ?ﬁ?%ﬁ@’ﬁi’é@%ﬁﬂﬂé%ﬁﬁl‘] In another preferred embodi ment of
the d nventi %@dﬁé&ﬁsséd’z{%{?ﬁt léng]g% gltaftggsnl@mtrm@yg,@aug@ﬁw@mggm fes an

|nsert|on 0 ast one as one) am no acid resi due between p03|t|0n
25 3 angbsition muhsiopﬁrmﬁmrrfm panizof thettissuerfactortbindlingrsite sorforme pareef thieie |s a

Aocor GENG §te RO EHaIdES of 0 pesvb ra piiGe Sr8 BtdoRAfraRi Y rehlsdess T
var | a%at%ﬁéﬂégl% co8ylatioR&vafi ity Will pinarbEbelinpas ihe ks ATAMR polyPQHAS REriats

A3AY+PI +D33F. In still another preferred enbodi nent of the invention
the fwsd rhﬁ@iﬂbPﬁﬁtlon inthe 30 Ga domain conprises a substitution in

POsjytion 34y Lilt bl Snd¥didodtha ds H‘ﬂ&nﬁhﬂﬁ@%&oﬁﬁéﬁbn%%ﬁ%@%@ﬁﬁaﬁi d residue

S |ntroduce y substitution 1n position 34. preferably the
subst isited indie above-discussed positions one may introduce (elther by subsntutlon or by insertion)

cysteine residues in the same positions, where the introduced cysteine residue is then

subsequently covalently attached to a non-polypeptide moiety, such as PEG, in particular

mPEG. Thus, examples of positions, wherein a cysteine residue may be introduced include, but
25 is 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 herem),

' such as in a position comprising an amino acid residue having at least 50% of its side chain

exposed to the surface (as defined in Example 1 herein). The position is preferably selected

from a part of the molecule that is located outside the tissue factor binding site and/or the active
30 site region and/or outside the ridge of the active site cleft. These sites/regions are identified in

Example 1 herein. Thus, the above disclosure concerning infroduction of i vivo N-glycosyla-

tion sites applies mutatis mutandis to introduction of cysteine residues.



I's A34E. Accordingly, in still another very interesting_enbodinent of the
i nvention, the variant conprises the follow ng nodifi caPiQieber 2006
P1OQ+K32E+A34E, Pl1O0Q+K32E+D33F+A34E, A3AY+P | OQ+K32E+A34E or A3AY+P
10QrK32E+DRoRosAdaes 30 Qctober 2006 WD 03/ 093465 PCT/ DERLResmers 25 The

d a domain may al so contain nodifications in other positions, in particular
in positions 8, 11 and 28, such as2f®R28F or R28E. On the other hand it

shoul d be unggussnadetbad thatitham&difcAiopBinpositicnsebated butbide thedilé dedait 0 such an
extent that the nenbrane binding properties are in&gi red"AtﬁCé[di ngly, it

i s predisgusied in therbews serviarn shouldibe Srabined With gae ¢rireRoIECHRIRE Ve 2 5 pecone
y-carb : i Lebiotle B e it G B mRdh %Rt i ons are made in

resi du@%ﬂ%ﬁtsggthﬁe&%%&lﬂ%HJ;Z@&%%E 36, 23 and 35. »?)ﬁ asimlar way, it is
in general not preferred that non- pol ypepti de noieties, such as sugar

noi et i d/ or ,PEG rpups, are i ntroduced in the Aa domain.
Consseq@ﬁg%é—"ﬂ%—@ﬂ@w I ed that no nodifications are made in the da
domai n that Agwitide@adadioddrihenaviantNofihy prssit ivertion somyerised, G #ddizinitgat it wil |
be understood that the difications . in the ¢ i n.discyssed.in this
sect i Of25h0BY mH@dWivﬁéﬁﬁquqﬂéﬁ@ e loggted o gf’ ﬁ’@%@%@l ag’ﬂgeshqtscl osed in
the segld BithfidrB Sh th Ol et hane1ph shidtittivPin No@titCTIsatkd pokifion 3.t es
Iocatgl oﬁ?bslsu?e tlﬁle da doamai n" abovg. Specificlﬁgxa%es g’? such "conbi ned”

variants ar e pimlsn obwiitehle mpdifieasiensiending tednereased pbrephplinid merdogai d FVI | or
FVI Ta ,at.i a nP§: d : | I | hfications: P | OQ+rK32E+T106N.
In ¥ f‘tl?‘i’ﬂ%&ﬁﬂﬁﬁbsdﬁsﬁ@%%’%?@? %%écﬁné\?ea%@}o%@;gg%BFVI | or FVIla variant

conpri ses t hga pfefirted einbglizmad iof ihe atvientiar thequb@Puti@IEpdsitivml0 is R1QQ.fur t her
enbodi ment of .the ipventiop said FV11l or FVIla variant . kses the

7ol | o\IRBCHBETETEL SEboRent PRI steh fas et ol O Biom ment of ¢ he
| NVenty pfiuBilyrdfifrdd eBibodiMehtdr U ihvbntio BERAimESoiphses thofoliowingg .

nodi fi'‘cati ons: P10Q+K32E+V253N. I n a further enbodi nent of the invention

sai d FvbgiteionFVI9QKAE ant conprises the follow ng nodifications:
P1OQ+K32E+T26 7+ . SRR iﬂggs‘g%-l L Y SiidAno gri d FV1L1 or
FVI PPa varia %ﬁ%@éiﬂpﬁg&éﬂé@lﬁ%ﬁ%w gg no ?‘?it"%ﬂé%}?sgéﬁs:
P10Q+ ki3 BEEtiio6 Mrpo BB 10 hidl 32, Sush hbinraddition & thesubstittians 8 10QHEIRE, etleashi d FV11
or FVIla variant, conpprises. .the .follow ng nodifications: Pl
wKSMmﬁonl%&ﬁa% O embodi ment of the invention said FV11 or
FVIila variag, hr&Fembolghent &Y the b aiof B fhriepinb@ifidition in the Gla
P1OQ+K32E+lI 205T+T267N+S269T. 30 I n_a further_enbodi nent %f t he invention

P

sai d Fivimainogonfprisesaneincaasid sebstiprion & pesition 33. Preferably, a hydrophobic amino
20  acid residue is introduced by substitution in position 33, such as D331, D33L, D33M, D33V,

D33F, D33Y or D33W, in particular D33F. Accordingly, in one very interesting embodiment of
the invention, the variant comprises the following substitutions P10Q+K32+D33F.
In another preferred embodiment of the invention the further modification in the Gla

domain comprises an insertion of at least one (such as one) amino acid residue between position
25 3 and 4. It is preferred that the inserted amino acid residue is a hydrophobic amino acid resid_ue.
Most preferably the insertion is A3AY. Accordingly, in another very interesting embodiment of
the invention, the variant comprises the following modifications A3AY+P10Q+K32E or
A3AY+P10Q+K32E+D33F. _
In still another preferred embodiment of the invention the further modification in the
30 Gla domain ooiﬁPrises a substitution in position 34. It is preferred that a negatively charged
 amino acid residue is infroduced by substituﬁon in position 34. Most preferably the substitution
is A34E. Accordingly, in still another very interesting embodiment of the invention, the variant
comprises the following modifications P10Q+K32B-+A34E, PLOQ+K32E+D33F+A34E,
A3AY+P10Q+K32E+A34E or ASAY+P10Q+K32E+D33F+A34E.



foll owi ng nodifications: A3AY+P1OQ+K32E+T106N. In a furt eégakq‘oodi pent of
the invention said WT or FVlila variant conprises the f ?{&006

nodi fications: A3AY+Pl OQ+K32E+A175T. 30 Cctober 2006 WO 03/093465

PCT/ DKO3/ 0®2¥®/0986 | n a further enbodi nent of the invenecumksaodre-VI | or
FVIla variant conprises the followng nodifications: A3AY+P 1

OQ+K32E+ 205T. In a further enbodi nht of the invention said FVH or FVIla
vari ant Conmihi §RSddntaeh miyodiorsshtath medififaiomstin othsr posi@sos; RIBGKKER @+\V253N. 5 | n

a further_ preferred enmbodj nent t he Jjnyeniiagn, sai la vari ant
conpr i BRSHiophS lfléll‘ll%ﬂr}gaﬁgggff ?&@%Eoﬁgﬂleé‘ﬁﬁ@%%%&%@?%dfﬁ%g%T In a
fartheg, @i@f’&%& Bou1@ hot ta8nddieans sh 28 akteht idrthe memytana bindinggnipedisspr i ses t he
followmng nodifications: A3AY+P1l K32E+T106N+1 205T, | n a furté%er

enbodi are mpaired.tAveoridinglenit ismef: wp mogificaivnp arequade gybe iSigBFS 88s the to

follow ng nodificati.ons. .A3AY+P in tdidaed @117t Der
enbc?d%ﬁ?ﬁ‘i‘eaﬂ ?@%E%Ie‘?ﬂtil%?{égeg'%%%@%ﬁ: a varzlﬁjgrlﬁt1 {égltgﬁrr%r i'ses the
f ol | ovjg)ao mada4, D6,aiaaMSS. IABMHE WayORHR 2B ETPHra2BXNBS200T. In a further

enbodi nént’ of the_ invention said FVlI FVI | a varij ant ~Hes the
f ol | ovisokypembds meiglies) sypsas SHW@E@%%@M?’ afesm%r%&ge(fﬁ@%gf} enbodi nent
of the ot,[p,y,? ' s § Rf HaVhé RolEEitRAS aré BED fnsifsGlaldemainahdtowi ng
m)difi%a |o'%:h&a‘i ’&%géﬂe%sSHAal?ST? In a further enbodi nent of the

i nventdreatessaaiirlviFd/Niglysosyiaion sitsyar i ant conpri ses the foll owi ng

mod)f i Cat i Ong R R0 sht Mlmodifloaflofsh HRIGIE BhGAlh HRBlssfin e

i nv¥ntion s a variant conprises the 20 follow ng
modi f i afdnansst beddxBhéa Aith B33 brivv@BdRhemmdifickinns Hiselossdimticsedtionof t he
i nvention said EVII o

) a . . FVI variant conprises, t I !

oL 1 esled Hatroprbmalis YD SDPrDia i fobeteR ool Phe Gif gl idbove,

i nvention %??Q;if%ﬂa%&ieﬂ@sh&%ﬁﬁ%&”%‘mﬁ 8 @fveh belows ol | owi ng nodi fi cati ons:
P10OQ+K32E+ F+T106N+1205T. 25 In a further enbodi ment of fhe invention

sai d FVI | odn piviambodimentoftheioyqpiips said FWH or F¥llp WpeRlomeds®it®at i ons:
P1 E+D33F+.I N+ rt her enbodi ment of the invention said
PV LR A RO e T ggi ' ,ention =4

rises the follow ng nodifications:
Pl OQ+K32E+D33 kfikderehbbameht-EI6omvertion seid BVH loeFVEavaitnheomprises theie i nvent i on

Zgié\%%ﬁﬁg@FVl | g var;g)gg@_ﬁgﬁ)ﬂusﬁ% the so follow ng nodificati ohs:
Tn a further embodiment of the invention said FVII or FVIIa variant comprises the
following modifications: P10Q+K32E+L205T.
20 In a further embodiment of the invention said FVII or FVIIa variant comprises the
following modifications: P10Q+K32E+V253N.
In a further embodiment of the invention said FVII or FVIIa variant comprises the
following modifications: P10Q+K32E+T267-+8269T.
In a further embodiment of the invention said FVII or FVIIa variant comprises the
25 following modifications: P10Q+K32E+T106N+205T.
Ina fﬁrther embodiment of the invention said FVII or FVIla variant comprises the
following modifications: P10Q+K32E+T106N+V253N.
_ In a further elnbodjinent of the invention said FVII or FVIIa variant comprises the
following modifications: P10Q+K32E+1205T+T267N+8269T.
50 Ina ﬁiﬁher embodiment of the invéntion said FVII or FVIIa variant comprises the
following modifications: A3AY+P10Q+K32E+T106N.
| In  further embodiment of the invention said FVII or FVIIa variant comprises the
following modifications: ASAY+P10Q+K32E+A175T. |




In a further enbodi nent of the invention said FVII or FVIla variant
conprises the follow ng nodifications: A3AY+P1CIQ+K32E+[§%@¢%‘1¢?@W6I n a
further enbodi ment of the invention said FVII or FV1la variant conprises
the foll ogphgeddnrdi fications: A3AY+P1OQ+K32E+D33F+1205Tp K@%Q}ger 2006
WO 03/ 093465 PCT/ DKO3/ 00276 27 In a further enbodi ment o the 1 nvention
said FVII or FVIla variant conprise2the follow ng nodifications:

ASAY+P1OQK2 R {n\é%mm éﬁh@m@éﬂuwﬁ‘did RUNQHFVERarint $ddgprisémant | on sai d

FVH or FVIla variant conprises the | ow ng nodi fications:
A3AY+%W§%&EB&M2’GSMS&HQQ+K52EHZ%TT urther enbodi nent of. the invention

said FVII |ant ons: A3AY+P 1
K32 Dao R T eeon B 1oy B MREEV L Pyt P BB O TS A«
FVH. orfofidfking méaificaivihs CARAY HEeQ+KBBE+Y258Nowi ng nodi fi cati ons:

A3AY+P10OQ+K 2E+D33F+T106N+V2 a, fa he invention
sai ¢ FVH or ITF‘Vf“FtHf’T\I&? a’&‘%%@h BW%%%@Q I cati ons:

ASAY+RL %Eﬁﬁﬁl&’o@l RGN 0QlR3ZEFTP6-R8I69eNDodi ment of the

i nventl sal ‘VI FVI|la vari ant congrl ses the follown

nodi fi cat i oﬂnsaﬂlﬁhﬂre&beﬂ@mmmemsm‘i VH o §VIg &prianh eR5eR €of the

oo { PORTBRE g AL G TRBRIIE | T Cnbod ment of the

i nvention s gifuRiedenthodimdént af theinivention sadBYTIoe E Vilaarignb porengiserfhe

i b BPR SRR IBAHIOTE A R TORE P2t BNV R the Tollowng

modi fi cat i oRg, fRnd: B5HBREAMENYARBNsaid FVH of FVITh@urisprbomiirivesthe of t he

I nvention sai d FVI'1 or FVila variant conprises t 20 fol l ow ng

modi f |foﬁowmgm0dlﬁ%ﬁ0@s}ﬂ@”2%ﬁPAQQEKﬂW 6TNP28%F-ur t her enbodi nent of the
i nvention s R SRTPUIIGE FVIR Saridn@bdiapsathe

nodi ficatio &@E %ﬁE+T1“ &FZOST In a ?rlljrt hergpﬂenbom nment of the

l nventfonmgmdﬂﬁmowrpmwmmasmmmpr| ses the follow ng

heis nvent | O Giher iorimsmt S AvgAon S b » adufiok e 7 O o 1

nmodi figatda g&odﬁ@mﬁwﬁgﬂ?_imw&T?ﬁ‘?MS%QT In a further errbodl ment of
the invention said FVH or" FVIl a varj ant corrprl ) the f ol lOV\i_IH'E
eadEVilipr nt of the

nodi fi cat i ofsa furthaemiedimenbaithoisyentipn
| nventd o028 hdafiddond oY -k32MaAsdsatnespIPr i SES he

In a further embodiment of the invention said FVII or FVIla variant comprises the
20 following modifications: P10Q+K32E+D33F+V253N. '
In a further embodiment of the invention said FVII or FVIla variant compnses the
' following modifications: P10Q+K32E+D33F+T267+5269T.
In  further embodiment of the invention said FVII or FVIIa variant comprises the
following modifications: P10Q+K32E+D33F-+T106N+1205T.
25 : In a further embodiment of the invention said FVII or FVIIa variant comprises the
* following modifications: PLOQ+K32E+D33F+TI06N+V253N. |
In a further embodiment of the invention said FVII or FVIIa variant comprises the
following modifications: P10Q+K32E+D33F+1205T+T26TN+S260T. '
In a further embodiment of the invention said FVII or FVIIa vatiant comprises the
30 | followmg modifications: A3AY+P10Q+K32E+D33F+T106N. ‘
‘ In a further embodiment of the invention said FVII or FVIla variant comprises the
following modifications: A3AY+P10Q+K32E+D33F+A175T. '
In a further embodiment of the invention said FVII or FVIla variant comprises the
following modifications: A3AY+P10Q+K32B+D33F+1205T.



30 follow ng nodifications: PLOQ+K32E+D33F+A34E Al75T. | furt
enbodi ment of the invention said FVII or FVIla variant c&r@?tpg‘gﬁﬁﬁe
following nodifications: P | OQ+tK32E+D33F+A34E 1205T. In a further

enbodi nent wefe3wpsdes nvention said FVII or FVila variant ponpresesit he

foll owi ng nodifications: Pl OQ+K32E+D33F+A34E V253N. 30 Cct ober 2006 WO
03/ 093465 PCT/ DKO3/00276 28 In a fafther enbodi nent of the invention said
FVI | or FVI | afathed ebedingit iof ths inviion baill FOI ord illadjafiant egnipmises: the

P10Q+K D33F+A34E T2 T nbodi ment of the i ti
sai ?F%‘P%E’;é?g S catigns; %ﬁ@ﬁ}%ﬂ#g@@{#&%@foﬁnbnﬁgdi 19i cat ieolng?/en on
P10Q+K32 E+ D3k ivatHE et M inventiod sdld FYIL sV IRVatsit ssnirisafths he i nvention

said FVI| or FVlla variant coggri ses_t owi ng nodi fications:

h f ol
P10Q+K ol lewigamadificetions) 8AY VD m?ﬁ"‘%ﬁﬁﬁﬁi"‘ 28%bodi ment of the invention
id.FVII E ' ' | ' : | fd ' :
1 0GHc2E+ a3 Y OBt SROR I SRR I FVIR FUMAAGER B BEO T
i nvent ifadlowsmey roodifidations ABNYHRIOQKI3ABDEFHILO@E2¢He o fol | ow ng
dificati : AY+P10O+K32E+A34E+T106 ' t of th
111 o T AT SR Mg s g o (1o

nodi f i eAlovaidShodiRANNR1 AKKIP BXARAEEATBFTI06N-VI5AN: her embodi nent of the
invention said FVII or FVITa_variant cq | se e .follown
modi fi cat i orf8a fstheyembodinges o %M@“ﬂ%é@i@%"?@‘%@? ﬁ%’i‘l"’é‘?ﬁ%h‘ai ment of the

| nveat | |bdiatiod! ARNELEI0AKBER D BETRI05TEP247R S240T1. | OW ng
m)d?{'i gdaﬂtg‘l”%sngo A3A$3%1‘8%@(3€1E+A34E V253N._In a further enbodi ment of the
i nventi on sdnd firther embodimentaf thednvention saidBVillys & Villavarigng pqmepisesghe

nodi figations: Y+P. +&\.‘%EEFT +S269T. In a further enbodi ment of
the i n&’ilﬁ%ﬁnogﬁcﬁ %%@@%&Ta var |Ian' conprises the 20 follow ng

nodi f i cat i ong a fidGheeriidddas afthd\indéntida CAMFVAGH FVIlavadant conpiniees therbodi ment  of
the invention said FVIl_ or | ar.i conprises the follow ng

nodi f i Elewigano Hansi M&Mﬁi%WSBN In a further enbodi nent of

t he.l:* nventi g o fisitidr Enblddiriént bihé Avifioh 808 Fvgrmmsfaﬁmconizpﬁsmm ng
nodi tications: A3AY+P1 OOQ+K32E+A34E | 205T+T267N+ S269T. 25 In a further

enbodi fedlawingfmadificationseRtOQI3SETAB4BYI2058r FVi I a variant conprises the
o 10 Sy A SO R TSl
f ol | owfollgwing aiddifivatiome Bl 0QARAYE-PABRHKI2IN.D33F+A34E A175T.
In a further embodiment of the invention said FVII or FVIIa variant comprises the
20 following modifications: P10Q+K32E+A34E+T267+8269T.
In a further embodiment of the invention said FVI or FVIIa variant comprises the
following modifications: P10Q+K32E+A34E+T106N-1205T.
| In a further embodiment of the invention said FVII or FVIIa variant comprises the
following modifications: P10Q+K32E+A34E+T106N+V253N.
25 : In a further embodiment of the invention said FVII or FVIla variant comprises the |
* following modifications: P10Q+K32E+A34E+H205T+T267N-+5269T.
In a further embodiment of the invention said FVII or FVIIa variant comprises the
following modifications: P10Q+K32E+D33F+A34E+T106N. '
In a further embodiment of the invention said FVII or FVIIa variant comprises the
30 following modifications: P10Q+K32E+D33F-+A34E A175T.
In a further embodiment of the invention said FVH or FVIIa variant comprises the
| following modifications: P10Q+K32E+D33F+A34E 1205T.
 Ina further embodiment of the invention said FVII or FVIIa variant comprises the
following modifications: P10Q+K32E+D33F+AI4E V253N, |




In a further enbodi ment of the invention said FVII or

conprises the 30 follow ng nodifications: A3AY+P10Q+K3Z$§J %ﬁ@gﬁ@é 1205T.
In a further enbodi nent of the invention said FVII or FVlila variant

conpri ses wheasndsadsl owi ng nodi fications: A3AY+P10Q+K32E+pBEbidsirizsV253N. | n
a further enbodi nent of the inventi said FVII or FVlila variant conprises
the follow ng nodifications: A3AY+PPOQ+K32E+D33F+A34E T267+S269T. 30

Cct ober 2006 a\fG k3 £fB3dimbnt REE RKERI00 Rid FVIP& HVilavafiant civeprisesibedi nent of

the in tlons dFVI s the follow ng"-
modi fi \é‘ﬁi‘]’wb"rgsmo WQMM@@E@%@;AQEET%%%?@OST In a further.
embodi ment  of, atf¥ehdr B¥BEdimeHT oSt chvEndfioh seid FRA dreF VIR aslit caBprxes thes t he
foll owi ng nodifications: A3AY+P1%%_K32E+D33F+A34E T106N+V253N. 5 In a

furt heifo W%ﬁ?ﬂt@ﬁs PHOAEAZERDITHASAE T IRATBET-F\vi 1 a vari ant conpri ses
the  fol I owig A0S AR RN PRAR AR gL 0TI S269T.

O hef nodi fi cat I ons ou n a further enbodi nent of the
presenfollommgrmmdaﬁqahbmPF&Q—&MHMWAMEFHaﬁﬂJrWN inio addition to the

nodi ficatio r|b d in.t sections &F ations,

whi ch are A ‘é%if’f Fﬁ‘%f"lg&”&é’ tg?fg%kmloi |a§’%3%ﬁ Iﬁélﬁe%gt he

pol ypemnbﬁﬁ;gx@ocﬂﬁcaﬁu@mmmmenmmmmsmmmm%m?76 Exarrpl es of
preferred substltutlo nc e SUbStltg:%é{ﬁlgos ect.ed from t@e group
consi sting df B%j%%‘t 98’(5’““996@ II@%P arigt PUREISE} 8P abl y, sai d
subgﬁ@gg%%%odﬁca%& gghq@pﬁ}b% consi sting of

V15 MP98Q+L305V+K337A, V158D+E296D+M298%K337A
V158 D+E296 DiivR $igthet @0Bodimant 68the- imeediDn Mid §WII or ig oBNprigedha, 305V and

K337A. .kn a furt i nvention, the FVII or FVlIla
var i anfhﬂ’ﬁkp n?(ﬁhﬁ]cgéﬁ? ngg%wg{bmgj%%lca hs described in the sections
Sbove aljso Iﬁ@?ﬁrﬂieﬂe:ﬁbﬁd@h&:ﬁﬁﬁﬂlei&hmbnw&FVﬂbrﬁvgﬁadﬁidtnmpgiseuheause a
ecreased inhibitiq TEPI cludes the substitution K341Q
di scl ofllgwing X#P&Q%SZEMH#@W, 1995; 34: 8701- 8707.

Mor gover, %Eﬁ{hbl% Jﬁﬁﬁeﬁ%@m%ﬁBﬁb&ﬂF@H&W%&ta&@ﬂa@d thyed to

i ncrease the affinity %cp es of such nodifications include
subst|foﬂ10wmg$ncsiﬁ®b0®dAﬁA¥ﬂrPNQéKéﬁw BBt ng of L39E, L39Q L39H, 142K,

U2 S A R B A T B 0, T
cont ai f@ll@x@iﬁgQiddﬁidaﬁ@:smmﬁ+BInQ?rK33E+b§:MHTa67$S%9TThe non- pol ypepti de noiety
In a further embodiment of the invention said FVII or FVIIa variant comprises the

20 following modifications: A3AY+P10Q+K32E+A34E T106N+1205T.
In a further embodiment of the invention said FVII or FVIIa variant comprises the
following modifications: A3SAY+P10Q+K32E+A34E T106N+V253N.
In a further embodiment of the invention said FVII or FVIIa variant comprises the
following modifications: A3AY+P10Q+K32E+A34E I205T+T267N+ S269T.
25 : Ina further embodiment of the invention said FVII or FVIIa variant comprises the
following modifications: ASAY+P10Q+K32E+D33F+A34E+T106N.
| " In a further embodimeat of the invention said FVII or FVIIa variant comprises the
following modifications: A3AY+P10Q+K32E+D33F+A34E A175T.
In a further embodiment of the invention said FVII or FVIIa variant comprises the
30 following modifications: A3AY+P10Q+K32E+D33F+A34E 1205T. '
7 In a forther embodiment of the invention said FVII or FVIla variant comprises the
following modifications: A3AY+P10Q+K32E+D33F+A34E V253N.
In a further embodiment of the invention said FVII or FVIla variant comprises the
following modifications: A3AY+PIOQ%K32E+D33F+A34E T267+8269T.




30 Based on the present disclosure the skilled person wi]l be aware that
am no acid residues conprising other attachnent groups ?fPaQBfQ #t39%duced by
substitution into the parent pol ypeptide, using the same approach as that
iIlustrateW@@siesni th in vivo N-glycosylation sites. Pporpkost@nce, one or
nore am no acid residues conprising_.an acid group (glutamc acid or 30

Oct ober 2006 WD 03/ 093465 PCT/ DK03#00276 30 aspartic acid), tyrosine or

| ysi ne may bﬁalﬁﬂﬂfaﬁdﬂﬁﬂdnenmbﬁhémenpossmdmodFEz’Haswdt@mpmeesﬂnm

posi 11 bHawine uidtibhvey PG RIS R I IR e on. pol ypept i e

moi ety Of th&a(ﬁ&meyaﬁmﬁnéﬁ%ﬂﬁmvénﬁoﬂém Bmmrvmebaﬁhe@ﬁpnmtwe group
consisting of a polynmer nolecul e i C cogpoun a b5 sugar noiety

( by - wafpllowing mogi h@Syébéyf%hOQé 21#@)33%?'7%4%3%@@ "¥2P#Nat i zi ng agent. All of
Lhese | A9CNYSa Fithef G Qim PSF dARlEBE OREFVIICE FYBta bilfunk QidpiSds (O YPEPLT de,

in particul ar ncrease I ncreased nctional 1 n vivo half-life
and/ orfollmmgamaﬁqahmnn&h‘éﬂ‘IOWK&E%FVAM%I%S%T%%EMS%@ is normal ly
conjugated to only one type of non-pol ypeptide noiety, but may al so be
conjugated to two or nore different types of non-pol ypeptide noieties,
e. 0. tQOmdr RONifERIonBY1Q44 e GRiddmaint O sugar noiety, to a |ipophilic group and
a sugar noiety, to an organic derivati zi, nlg gﬁeﬁi a@gﬁ(ﬂ S U ar m)l ety, to a
| i pophi | i c & aifistherembpdiaan)ofthe preseridnyeation e Vil or WHEAT Y o two or

0 ﬁmfiubﬂsawm@u greOf
sequegdfdwhl f‘y &Jﬁgﬂﬂt ho:ﬁ&%dﬁ?ﬁ@ich&@ﬁ‘ﬁb@édﬁ@ﬁsdmyeﬁﬁ défiin

preparing a conjugated variant of the invention is
I n 't healfealyt lonimgo seeiedhintriBeinpaiiyy pbihe P@lyaenﬂﬁ@@;ﬂqmch as ibowplsermiged

"Conj u, pol ymer nol ecule ", "Conj ugatl on to a sugar noiety" and
" Conj dﬁi@@?ﬂfz@’@n organic derivatizing agent" conjugation to specific

types of nomxpeppeRirefeedsbstitutions includesbstititis sdlesetedgmn:ethagl;oup con j ugat ed
b opRaBE S SBe T2oRRAMAD kY Brac AR s aeteply, i SRRe0, of (e
var i anf, %2&%&&%@1@?0&@ céri}fimﬁge&wa%bmﬁzédmms@nﬂosmkmmﬂ de, wherein a)

the vari nprises at least one N or agﬁ%cos Iatlon site

and th%l%D&EZ&@+W%WWVM&D&EZWQ%&%&Mlé@ﬁE

l yco nt pol ypeptide is subjected to
gO%] ﬂﬁ%@%ﬂﬁlﬁ%ﬁ%g W%'fi@%&rml gt yy:onpw tro. It WJI |1 be understood
that the comj y@atheOdmidtttntofitie mnmmﬂuemt}@mommamthmyzﬁ opti mal
nol ecul e with respect .to the er aof n i |et £ attached
t he siagditignip mPM@F“@&QWWB&HE‘Fé?“?@% %Jégﬁ%‘%mﬂ hﬁ &% or

br apc %‘J%dytlﬁl %R@@au@éé@é&ﬂ%@ﬁnbﬁﬁ&(@ﬂm oﬁmaﬁgiemme& ﬁssub}'mauﬁml ecul ar

e

wei ght o non-pol ypeptide noiety to be use be chosen on

the bai43Qafiscldsed bipNpueasthwhndetat ot Bidshenishy.98%. ST anc e, if the
o ng” o i SOt s e S R AainRartdhs YLt Sicheth BAIdRRLAE YT AN,
usual |nndiesiffingy. Exhpleosy suﬂﬁhﬁmuéﬁ\nnﬂu@'suhmium# siected ifghnt the gnoup
consisting of L30E, L39Q, L39H, 142K, T42R, S43H, S43Q, K62E, K62R, L65Q, L65S, F71D,
25 F71Y, F71E, F71Q, F71N, E82Q, E82N, E82K and F275H
| * As already indicated above, the variant may also contain conservative amino acid

substitutions,

The non-polypeptide moiety _
30 Based'bn the present disclosure the skilled person will be aware that amino acid
residues compﬁsing other attachment groups may be introduced by substitution into the parent
| polypeptide, using the seme approach as that illustrated above with in vivo N-glycosylation

" sites. For instance, one or more amino acid residues comprising an acid group (glutamic acid or



pol ypeptide noieties as possible to obtain the desired rmlﬁcu ar we| ght .
When a high degree of shielding is desirable this may b GBPRFIRIY0 by use
of a sufficiently high nunmber of |ow nolecular weight non-polypeptide

noi eti es (wogs/owdésh a nol ecul ar wei ght of from about 30@cE®xeiemzabout 5
kDa, such as a nolecular weight of from300 Da to 2 kDa). 30 Oct ober 2006
WD 03/ 093465 PCT/ DKO3/ 00276 31 Conpligation to a pol ynmer nol ecul e The
poly sde?J: 5‘&&)' @r&sﬁxebﬁlﬁﬁﬂﬁi&?ﬂe ﬁ&o&db@dﬁﬁdtha@bmmisymankdddbwmln be any

sui t abl'e ol ymér nol ecul e, suc a natural or s Hﬁtlc no- pol ynmer or
het er eo;gap;e@astplyeregdwsmyie E‘éﬂdé‘i‘thﬁé’f’ﬂ%f“s °‘lsﬁ°é1 9ge of about
300- 100, 000 e oTell ); Ris@e@Pirdni 18 t he range
of about SO&Q%%&%S%rtﬁgﬁereven%ﬁ%rggpg&g%g@gbg&ewttﬁ%‘?hrfgnge of bout 2-12
kDa, gefbrably selacmdhﬁfomahngotqfcoamg Oﬁa moiym@emow@ afipephilicropat " i s used

her ei n n connecti o th .a about "

mdﬁl:a?%é’né‘?’leté{g?y I %ME’VO%R‘I%"FV ecu g‘%ﬁ% _reﬂlgg{hgset he Il‘J act

;ISLJ%%%%SE:?%II%%WS wf‘ée?rf)’?“%mw“ mwaﬁ’?frﬁﬁmm%tyéfn( e

Dol v Ghipedend byl Mamo RS EEBIpE g ana T BpeRgr e e e ¢

pol y- GOH,, aﬁﬁc&ﬁﬁg%héa JBBIﬂgﬁﬁéwéoﬁoﬁﬁpb%udem ?ouﬂﬁay edsofﬁee:bgngatecbupl i ng
such’ as”a r oX

gr oups, gfoup and an am ne grou |.es ({)f sui tabl e
pol ymeo mbmwedﬁarmm’dsaofpm?memﬂﬁwlﬂﬂ% egeto@P Ppanda s group

t f I I I
(Pl g ypiciy 1 pYPORYR COGNLE Sute Bl ' bR Iﬁ%f?%%? e Sl “(PrG
branc Ia;agaxaﬁifay t@@h‘x&opﬁﬁt}'érmﬁi and bpblyn(ePMAIeculncﬂtw Toacdningyticatte fwo or
pol y- (vi nyl yrolldo et h co-nmaleic acid anh |de
pol ystﬂ9frl'@ﬁlffP H’e&'&‘? é éqa;y% do’EFe%%‘P COYS QL Fq I,

car boxymet hyl - dextran or any other bi opol yner suitable for reducing
I mrunogeni ci ty and/or [ ncreaSI ng funct [ onal in vivo half-life 20 and/ or

i PEt bamyugal QUGN nol ecul e i s human al bum n or
anot her abunda Ias Q Ay | R GHzder i ved
pol ¥ners ar %ﬁ @W%@I‘U@E &ﬁ%%@?{&ﬁ%ﬁuﬁ? éenl c, non I mmunogeni c,
have 7 Dyini2 snoVRLRT, ‘Cinjilghfianity a mgmwdat;e’sanddfﬂdmﬁtge‘wneasm I?r;ga@%cr et ed from

living organisnms. PEGis the ferr t has only

few ré@ﬁt’ﬂifvwggwé'éfp@@%‘é‘%@ SP ‘g gl?IR*ﬂ’r‘i‘gD %%&F&,%eing ,

pol ys %g t@ﬁﬁ?g%%%ﬁ&t Q&Md%% ﬂieﬁnﬁﬁﬁ&ﬂ i) BE profimsdby éuluuﬁhg anal PEG e.g.
ye

nmet ho ene gl ycol is of interest _since | t cou(i)l i ng
chem sappxppnae heﬂtaell umieycogdlhpnséo(l ivg foyrfhe pxpaession af ¢ wrrismt RO €abl e for

oo 1B i due ke B8 bt B DiaRChoRRRdeobort O RIBRUETL Y. Bt s
are mem@m@mﬂmmemmémmmmmmwﬁpmm@m lepfliev® es with the

varia r;g,tlycgg)}lgu%%, ;[mld%?' b5 the Vanant lgoljtrp%pt%)e ! rsuqt)lje'xzted to conjugation to a pon-polypeptlde

moiety in vitro. _
1t will be understood that the conjugation should be designed so as to produce the

25 optimal molecule with respect to the number of non-polypeptide moieties attached, the size and
form of such molecules (e.g. whether they are linear or branched), and the attachment site(s) in
the polypeptide. The molecular weight of the non-polypeptide moiety to be used may, e.g., be
chosen on the basis of the desired effect to be achieved, For instance, if the primary purpose of

‘the conjugation is to achieve a conjugated variant havihg a high molecular weight (e.g. to

30 reduce renal clearance) it is usually desirable to conjugate as few high molecular weight non-

‘ polypepﬁdé moieties as possible to obtain the_ desired molecular weight. When a high degree of
shielding is desirable this may be obtained by use of a sufficiently high number of low o
molecular weight non-polypeptide moieties (e.g- with a molecular weight of from about 300 Da
to about 5 kDa, such as a molecular weight of from 300 Da to 2 kDa).



To effect coval ent attachment of the polynmer nol ecul e(s), to the yariant
pol ypeptide, the hydroxyl end groups of the polyner rml3é)c(?cht‘éb‘?‘r3§$6 be
provided in activated form i.e. with reactive functional groups (exanples
of which | Wel038e846% i nary ami no groups, hydrazide (HZ), rpthipabsooewcci nate
(SUC), succinimdyl succinate (SS),_.succinnnidyl succinamde (SSA), 30

Oct ober 2006 WD 03/ 093465 PCT/ DK031%00276 32 succi ni ni dyl propionate
(SPA), succinimdyl butyrate (SBA), succinimdy carboxynethylate (SCM,
benzotri azol e carbqgnate (BTC), N hydroxysuccinimde (NHS), al dehyde,

nitro aEgy d?f?iﬁ‘é”e(mgéf‘fleand tresylate (TRES)). Suitable activated

EO: ymer mo: 96t b6l efxﬁolp?iillﬁmi Ed@higon @é&bliiéﬂﬂbﬁgp%ﬁ? n;/ﬁrbgngﬁlsﬁmblnat er |

ol yners, nc., unt svi e, ) N, Of rom (0) ar.l euticals
ol . aolsrage sl S g3 R PPRORC RO ROVBET EE PN AP Dby

conve %*tt?&ﬂﬂoleﬁi]ﬂgsk%g@t liﬁ’ﬂé"fhn%% & albls'ﬂ 386.100,6000Da, 38chGk S5dup SE20,000W3, 90/ 13540.

Speci fiI'c exanp activa I near or branched _polyner nol ecules for
use i nmbe@raferatsheint the rangmefiabont 50%-13/0RP4, Isuen mereprrieraiiy iy thesange Mol ymer s,

Inc. 1997 000, Cat al ogs_(F Iy C | .Z | LS ufdainer s for
Resear ﬂutfgﬂijlf%a’ ﬁ%%&g%ﬁ%%%qfé?&{sgﬂ@m&ylﬁ@ﬁ@%?ycoi dé‘?cfgltl)?ri vatives,
i ncor pRkadReiderith dcdtinmeflenrneelht, thSpend faboutt indivatera approximdty at ed PEG
pol ymers include the fol]ow ng. |]near PEGs.. NHS: PEG .g. EG
SSPA- Preagemplepies weight Pﬁﬁeﬁ@g&bﬁétﬁ%&%@ RGEREIS T 2 °%ﬁ%9§éfﬁ€ ), and
I\I(]?]-QP ?g @%\%‘Eﬁ! ERQ&REG *8onNPC- PEG  CDl - PEG  ALD- PEG TRES- PEG,
VS- EE%I PECiIl anc MAE EG. and branched PEGs such as 15 PEG2- NHS and
those di scl Bssuplesofitems-polymendocluded nokyob (im4moly P8, apslyrapre GfiPOR- ar e
i ncor ted herei.n e t Is PR afpBlynfibaisprRiy! i cati ons,
I ncor %’3?@ aﬂ@ %af%oxg @chc{e(fgeﬁjgﬁgceogg?s‘%ﬁ%ésfg p‘é}gg#euﬁ a&)l ynmer ol ’ei%ul es and/ or
PEGy| afifferent@b@ting tefdups; sudiSs b hRéxyl goup adBubendii6égré88, WO 97/ 32607, EP
229,108, EP_402,378, US 4,902,502, US 81,698, US S
5, 219, 564, Wﬁ%@%ﬁi S Bl s R‘?é"‘é%?dl-‘&‘?gé‘}"llj 685‘7}%%1%’%’% 20
94/ iS22 et a;k,gfea %’i{d@gﬁ&@ iﬂéﬁdﬁ%gbh&ﬁ@eﬂé@%ﬂ TROG)) sudi@s 95/ 33490,
WO %gég%%’oésé%’ V\B 9?/ ?88 2,e WO 98/ 4)1562 98/ 48837.. WO 99/ 3%313%&1%0
99/ 32 IByethyine glyralEHG) andpolysroppivrislysn BES)) dranshed RigSiss Bolyaiasalcesl 439 508,
WO 97/ 6 1469 .. . Jooddeic 4401 ih{dded25, WO
05/ s BT A e epaastafe Pl inbnatidhie) Gty g bodscic ot BbdARID2D.
5, 473@3@@@@@% EABanhRidB0dex 68 indifliPScathosprctafdextrm, g1agy 88sr EP 400
472, EP 183 503 EP.154 316. Specifig exanple - i.yatedREG pol yners
parti M@@Wr 5\1@%&%@@% Wﬂ?ﬂaﬁﬁ@ Bncfgﬁ%rgqgwg%.}nes? u}e"sv ,Y@ihﬁgllgge t he
f ol 4,08 b BiLE BECAnoMbrRYArIb bRNST RS ntoleruRASumr alffuetia bi gnother |
vi nyl sul fone- mPEG (VS- nPEG); 'nmal ei m de- PEG ( VAL- rEG) , efera
mal ei mbumiamﬁama(mwnw@aﬁ_ &m}wﬂwmﬁglwwgﬂeﬂ%ﬁ M%ﬂ%@?@g °PEQ) ,
prefe rn%g-l xig, BBH-QRJgrehﬂyﬁan%ﬁML&geﬂﬁ, have various water solubility properties, and are
easily excretéd from living organisms.
- PEG is the preferred polymer molecule, since it has only few reactive groups capable
25  of cross-linking compared to, e.g., polysaccharides such as dextran. In particular, mono-
 functional PEG, e.g. methoxypolyethylene glycol (mPEG), is of interest since its coupling
chemistry is relatively simple (only one reactive group is available for conjugating with
attachment groups on the polypeptide). Consequently, as the risk of cross-linking is eliminated,
the resulting conjugated variants are more homogeneous and the reaction of the polymer
30 molecules with the variant polypeptide is easier to control.
" To effect covalent attachment of the polymer molecule(s) to the variant polypeptide,
| the hydroxyl end groups of the polymer molecule must be provided in activated form, i.e. with
reactive functional groﬁps (exarples of which_ include primary amino groups, hydrazide (HZ), |

"th‘iol, succinate (SUC), succinimidyl succinate (SS), succinimidyl succinamide (SSA),



30 nPEG (OPSS-nPEG) . Typically, such PEG or nPEG pol yner i | a size
of about 5 kDa, about 10 |IcD, about 12 kDa or about 20 Mto%&%g
conjugation of the pol ypeptide variant and the activated pol ymer nol ecul es

I's conducivedsdysssse of any conventional nmethod, e.g. agcerpidobgd in the
followi ng references (which also describe suitable nethods for activation
of polymer nolecules): Harris and Z3%i psky, eds., 30 Cctober 2006 WO

03/ 093 | nd Bi ol |
09 AR ) S0 Tty 1l 1 o

i nmobi (S48 bmommhmﬁl@mta@mdm}y&mmmﬁs e (NFED.caddehysiex ker , N, Y. s S.
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fi d i bed
P s Bt Ricb Ry iR Pyt DeltferlVes, Wb Mo MBSy i) ugat i on ray
o8/ ?EgﬁvedEof“maiﬁ’g??%??‘éﬁec@m?ﬁﬁm?em“"i'we e | 2h 1 Qr Wos
PVI | 2 NHS PER (eizo SPARED, §5PA-PEG, ShATECH 5§ ek St sEEC skbias
di t hi qf;h% ?EG&{DQRT Nd%f Pt BRC-PECYVERYX PRG, RE©)- PE@ UEPAPEGAOBNPEGS

subsequently re any conventional nethod, such as by desaltlng
Conj ug‘aTL]Dd’ﬂECofI‘REBEYEQ é’SaPRISssIOBiQﬂ%EG,@de@ PEGI asnd|bra,nch@|%53§38;w@tt@ in a

per Fodmy Sad Fatiadosk A FORA Gl PR S TR ot on s

d ]f—‘ sig ﬁﬁd}?&at@d; héréin by eeferere ethepiore e folﬂﬁi:hﬁg:pltbdicz)ﬂohk] incegpextdd Heeein he nunber
of PEG no

| ttached th h
Ohet iy TPl Aeclptasasl Tslyrie Sinitrules mdies  HCHLAGR CHEHSER, USSH2iy®: n i he
vari a"rBssﬁ%aﬁewaﬁﬁszﬁﬁb%Wﬁm'@Mw&thsqfs’oib@z P 3IRIGoaUde used may

e.g. be chosen’on t basis of 2s thé desired effect to be achieved. In

conneck, 1281614 WH 5 20 Féig MO BH16555 W0 044043 95 V@ 944 4 BB NP4/ HFBBpWEN t he
0 e o Wasii LBV BOIO ot o A oL (hat e
vei ghtgs/qo0sd, V@lol7s 88820W0 93)412;52 KiDe, 9848637, 80 a%/BRA341 WO 99/32139, WO -
99/32140, WO 96/40791, WO 98/32466, WO 95/06058, EP 439 508, WO 97/03106, WO
96/21469, WO 95/13312, EP 921 131, US 5,736,625, WO 98/05363, EP 809 996, US
5,629,384, WO 96/41813, WO 96/07670, US 5,473,034, US 5,516,673, EP 605 963, US
25 5,382,657, EP 510 356, EP 400 472, EP 183 503 and EP 154 316, l
'Speciﬁc examples of activated PEG polymers particularly preferred for coupling to
cysteine residues, include the foliowing linear PEGs: vinylsulfone-PEG (VS-PEG), preferably
vinylsulfone-mPEG (VS-mPEG); maleimide-PEG (MAL-PEG), preferably maleimide-mPEG
. (MAL-mPEG) and orthopyridyl-disulfide-PEG (OPSS;PEG), preferably orthopyridyl-disulfide-
30 mPEG (OPSS-mPEG). Typically, such PEG or mPEG polymers will have 2 size of about 5
, kDa, about 10 kD about 12 kDa or about 20 kDa.
The conjugatlon of the polypeptide vanant and the acuvated polymer molecules is
' oonducted by use of any conventional method, e.g. as described in the following references (whlch

also describe suitable methods for activation of polymer molecules): Harris and Zalipsky, eds




25 kDa, e.g. about 20 kDa. 30 Normally, the polyner conjugation is
performed under conditions ainmed at reacting as nmany of 3t Helobgr 200ép| e

pol ymer attachnent groups with polymer nolecules. This is achieved by

means of aweuwnise nol ar excess of the pol yner rel ati vectmkoidnez2ze _
pol ypeptide. Typically, the nolar ratios of activated polynmer nolecules to
pol ypeptide are up to about 1000-1, 3duch as up 30 Cctober 2006 WO

03/ 093 265(cRFRhDHPI TR Ffstry 3dd Bivloaval Applediods, ABC, Washtingtah RE. Tagdon 1. | n some

cases t ration.m omewhat | ower, _.howeyer a ) 4P about 50-1,
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al ., (fqggy), J. Biol. Chem, 252, 3578-3581; US 4,179,337; Shafer et al.,
(198%), "J7 Polym Sci. Polym Chem Ed., 24,375-378). Subsequent to the
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varyli ng degrees of PEGyl ation may be obtained, with a higher degree of
PEGy| agioups apdhevasitypolypémige (ob susch atathmintigrauphibghvase exngsedat glp b variant
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gi stri i@gﬁ?ﬂmﬁﬁol o asgaiogge(ﬁiﬂllmmsi,zﬁé ovarrdyaeihSrds'ﬁlufmﬁmﬂ:ldengm' | the dihf f erent
egrees of PEGyl ation. upling to a suygar noiety or der achieve in
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gl yqpsgd,gggwp sites the nucl eotide sequence encodi ng the variant

pol ypeptide must be inserted in a glycosylating, eucaryotic expression
host. The &opPEGyation thexsteingaesiduasipectsboveptbe EVHr FVEmvarianhigasually i | anent ous

fungal, o St ipse | I . ' nt cells. In
one” B A rE G sRhef Beitireid BT e I RAVARIIARIRBRET CF) % 4
or HEKagest igsubkdgtientl? Bhovedby snyeonventidnalseeiodcsmich as tyudekaltimg, Gonjigiadorod] |, or a
yeast cell, e.g. S gerevisjae or, Pi.chiag 25 pastor.li any, of the host
cells %‘%ﬁw@%nﬁ@ﬁ@vml .@&%@éﬁem}lﬁﬁ%‘%ﬂa%ﬁﬁﬁﬂﬁ@ﬁ ar noieties
(su ‘%”‘"282% Qo @l DQicAS hiflto 18 Rbdkes of the variant pol ypeptide may
al sgnhbe u (?lﬁgf%t.ozgs e @}olﬁﬁiélgto Igglt'ﬂgxarrpl e in WO 87/05330 and in Aplin
etl al., CREwailibeuiRierstoddithatlterBEGyation S:0lesigaed s0@8 to praduse the optimalo coupl i ng of
SUGAC TS B eBecf 5 o Mo TE iSRS E RO Bl S8hflves can be
molecules (e.g. whether they are linear or branched), and the attachment site(s) in the variant

polypeptide. The molecular weight of the polymer to be used may ¢.g. be chosen on the basis of
25 the desired effect to be achieved. |
" In connection with conjugation to only a single attachment group on the protein {e.g.

the N-terminal amino group), it may be advantageous that the polymer molecule, which may be
linear or branched, has a high molecular weight, pfeferably about 10-25 kDa, such as about 15-
25 kDa, e.g. about 20 kDa. o |
30 Normélly, the polymer conjugation is performed under conditions aimed at reacting as
many of the available polymer attachment groups with polymer molecules. This is achieved by
| means of a suitable molar excess of the polyniei‘ relative to the polypeptide. Typically, the
molar ratios of activated polymer molecules fo pdlypeptide are up to about 1000-1, such as up



30 transgl utam nases (TGases). Transgl utam nases catal yse fhe transfer of
donor am ne-groups to protein- and peptide-bound d n-re@éﬂ@@erizﬁog
so-call ed cross-linking reaction. The donor-ani ne groups can be protein-
or pepti dewwongbisssuch as the s-am no-group in Lys-resi dpgepkosonic can be
part of a small or large organic nol ecule. An exanple of a small organic
nol ecul e 30 October 2006 WO 03/0934 PCTI DKO3/ 00276 35 functioning as
ani no- disnabeuti 200-Tearaw te alvoat Y&kt In sasscabss the ratipr mayhe soeswhatdower,

(1, 4-di pu n | arger organi.c. nol.ecul e..f uncti oni ng
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(Sato et al. Itii 986 conBinaslitedicebiding3s the IdQmtbnkd e thd DEISMS: molecuigmer al , are
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an organi c derjvati zing agent 15 Coval ent nodification of the variant
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i ve o SPR HB AR S PR T rlamhen o e e v Be ey arfptdeo
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a-brono- (3-(4 im dozoyl)propionic acid, chloroacetyl phosphate,

N- al kyl A efecemiugatey palyneptids, varignts havingstightlygtifferentidegneepof BEGylagion.

di sul fide, p-chloronercuribenzoate, 2-chloronercuri-4-nitrophenol, -or :
chl oro-7-ni trobenzo- 2- oxa-1, 3-di azole. Histidyl residues are derivatized by
r eact i Eipupkingtio a shigat mplepyr ocar bonat eat pH 5.5-7.0 because this agent is

relatively specifjc for the histidyl sid 5 chai n. Para-bronophenacyl
br oni de al sol?li'D deﬂé’@F%’FYe ’f‘H’évor%%f’Gfﬁ%’r‘?nP aﬁﬁf’éﬁ%’%ﬁ"ﬁ@?‘?‘&g R Pr in?pr@_ 1M
sodizpMghyesstiyibrodies te ndblefidd sedushde BibodipdhPvinaf Wmﬁ!m&e@ iH4eRed & ©
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reacted W th succinic  or - -other carboxylic aci ydrides. . Derivatization
with t REVEOERS sugasrotic gEpressindpstoTheexiessiandgst acl anayibgselectes framme | ysi ny!
residu ] | %geﬁ A ' - annag- |.ai ng

resi du@gﬂ%ﬁ%@é&#&m eglE %%ggs uc °g@‘ﬁ§t%9¥%%@gﬁ%ﬁg%ﬁ%%g@,cg%§§m&gxm

phos phembodipsnt ek diesticell B0 mhmaliduaetsydr dsddHO célhiBHIObeHEE es HEKONI ¢ aci d,

O net h%i, %éﬁt’ br e insze:bt4éeﬁ,e sr‘lltcﬁ‘ Qseadnl eceﬁ,no(;fI a yeast cell, e.g. S. cerevisiae or Pichia

25 pastoris, or any of the host cells mentioned hereinafter,

* Covalent i vitro coupling of sugar moieties (such as dexiran) to amino acid residués
of the variant polypeptide may also be used, e.g. as described, for example in WO 87/05330 and
in Aplin efl al., CRC Crit Rev. Biochem, pp. 259-306, 1981. The in vitro coupling of sugar -
mojeties or PEG to protein- and peptide-bound Gln-residues can be carried out by

30 transglutaminases (TGases). Transglutaminases catalyse the transfer of donor amine-groups fo
protein- and peptide-bound Gin-lfesidues in a so-called crbss—linking reaction. The donor-amine
| . groups can be protein- or peptide-bound , suéh as the g-amino-group in Lys-residues or it can

be part of a small or large organic molecule. An example of a-small organic molecule



transam nase-catal yzed reaction with gl yoxyl ate. Arglnyl resi dues are

nodi fied by reaction wth one or several conventional r@é&gﬂﬁ§?ogﬁnng t hem
phenyl gl yoxal , 2,3 butanedi one, 1,2 30 Cctober 2006 WD 03/093465

PCT/ DKO3/ 0®®A8/0933& cycl ohexanedi one, and ni nhydrin. Der pgamkaaemn of
arginine residues requires that the reaction be perfornmed in alkaline
condi ti ons because of the high pKﬁ.%ﬁ t he guani di ne functional group.
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O it piics S B e e Ay AT e T et e 06, RonB sulaEl T
unsat UalfGmkadvny TRE B order todehder @ pioteidlilsaiptibie to TGiseroptalysed cgossr ost agl andi n,

a vitamn, a car ot enoi de or st eroi de,. or a_ ,synth tlc ﬁes\rﬁound sgch as a
car borlinkingreactipnsdl is ofien a Premquisiiadt FRIVERIEPt SostinS e add P8 AE%r nore

al kfu e ¥l owﬁlté(ﬁﬁ%ft'il on R wélhfmqgé LibRkefes, $6vat hib ﬁéid W@s The

con on etmeen e variant polypeptide and the Iipophilic conpound,
opt i orlaiokwy t6 be @igonteih exviekent natyralEGae mibstatesorglisvhytanee Puslaigds known-in the

art, e.,g, as_.descr.ibed_ by,Bp szky |n Pe nthesis, John Wley, New
Yor k, Higingesmm b IPFP"V’E“ZQ%‘?SE‘S@%% g)af‘:af)%s%l)arl ng a pol ypepti de

vari ant of the invention The pol ypeptlde variant of the present invention
may be produced by any suitable nethod known in the art. Such nethods

i ncl ud@omugaatmmmlor@nwmamaxwfsequence encodi ng the pol ypeptide

vari ant and SSi Tale

t r alsf ect ed @gﬁﬁpgﬁ{’d{%?%q ﬁ%g&ftﬁ t %&gﬁ:?@#&&ﬁ%iﬁﬁ; 8xycl)rat| ng host
cel | si6f aﬂ@ch@gﬁt@mg oﬂmz @aie}nt polmpmdml thqncnlrgqnemenl daimragam%nt@blet he )

i nvention may be prqduced, a ess, e i ent ynt hesi s
or & SRS B IR 4 %@T@H& fimg e £ Sl T RSOt

synt heg, fﬁlﬂpifé at M&tét tdudl@as&ﬁﬂﬂﬁ&@tﬁ: encoding a
pol ypep%ﬁne 0 %ﬁ‘g | nvent I on may be construc%]ed by 30 isolating, or
synt hesidzirehloataamiidg to give wmwm&yb@rmﬁongmd@qﬂnﬂ émvatrm54 Cysigiigh as hFVI |

with the am no am d .sequenc gn changi ng the

nucle Jefiges alse e deravatiged tye O%Wfotﬁ@]fon}oﬂ'f% Eett?'%?ha (b?&go i‘Asertion or
subst i it ddz8)préfioniCAERY emofdae&ﬂ pHedpBite, QalRf I lehfidbd, Blnitesn)-pyridyl
disulfide, methyl 2-pyridyl disulfide, p-chloromercuribenzoate, "2-chloromercuﬁ-4-nitrophenol,
or chloro-7-nitrobenzo-2-oxa~1,3-diazole. Histidy] residues are derivatized by reaction with
diethylpyrocarbonateat pH 5.5-7.0 because this agent is relatively specific for the histidyl side
25 chain, Para—Bromophenacyl bromide also is useful. The reaction is preferably performed in 0.1
M sodium cacodylate at pH 6.0. Lysinyl and amino terminal residues are reacted with succinic
or other carboxylic acid anhydrides. Derivatization with these agents has the effect of reversing
" the charge of the lysinyl residues. Other suitable reagents for derivatizing a~-amino-containing
residues include imidoesters such as methyl picolinimidate, pyridoxal phosphate, pyridoxal,
30 chloroborohydﬁde, trinitrobenzenesulfonic acid, O-methylisourea, 2 ;A4-pentanedione and
. transaminase-catalyzed reaction with glyoxylate. Arginyl residues are modified by reaction
with one or several conventional reagents, among them phenylglyoxal, 2,3-butanedione, 1,2




of the relevant am no acid residue(s). 30 Cctober 2006 MO 03/ 093465

PCT/ DKO3/ 00276 37 The nucl eoti de sequence i s conveni ent3loﬁm25%£ by
site-directed nutagenesis in accordance with conventional methods.

Al t er nat i v@loywanésds nucl eoti de sequence is prepared by ebemkeadzmyNnt hesi s,
e.g. by using an oligonucleotide synthesizer, wherein oligonucleotides are
desi gned based on the ami no acid sedfence of the desired pol ypeptide, and

br ef or gPldhoRSiefihd Mﬁnﬂg{agﬁ.%&ﬂ%ﬁoﬂclk}%%' Srclidu@ambin ke B@sbnce! | in

whi ch t’he reconbl hant p pepti de wl e produced. For exanple, several

smal | bépefmmed inatkiaescopditipnspease pldhe igheKbef theguagidine fanptiongh B0HRpt i de nay

be synthesi zed, and_agsenpl e P ' ' . | lfhikeaction
(R " ( Bar ar HBRgues BRSO R oy ool vith B2l i tfis R oA L0

TAI y ItOi cag%@jaﬁnwgra%pj CtﬁrfngﬁrsidB'groﬁxpﬁdak;mrtglsod_ f _rfghr;ta_nqd))qné mgwy modﬁls@h?l yl. 1]9

pr odtcragiongiesthersrmies i Natrs- 1t b iedf st atipgeR b LERiR R8T | nstance
met hods. byl NPAhMBho TR AGD WarbEdiRSSe SVesthylisc(-aonigigic] osed in US

5, 093, gg?@blgér%%l ng)ﬁﬁolgsov\hi cﬁﬂfggvol ve eene sh)ﬁff i.ng, i.e. reconbination

bet we edimeftylisntyhsabodibnide. Syehermatee pspartl ged glulgmalieaiduss SepopyeHgI 19 n new

nucl eot | . LE aYiTod | al terati ons when
conpar%sggﬁgﬁ?ﬁa&ei&g@ S #s%e%bc eotlﬁgg&sequgﬁﬁéefggéeene shuffling (al so
known as DNA shuffling) involves one or nore cycles of random

fragnentati on and,reassenbl f the nucl eotide sequences, followed by

scr &&nfAy g% B 40P ﬂ’SIc@’B{"%Iuﬁa sequences encodi ng pol ypeptides with desired
properties. Th@v%&?ﬁolyﬂe?ﬁdma@bpﬁﬁﬁaﬂnﬁwﬂ fiag bacinfugated td dathngtherp t ake

pl ace, the relevant” parts of the nucleotide_ sequences are preferably at

| east &ithes digrsthy pickyiuse efalinkss @Php@é#%%%m%&él@%ﬁ%‘nﬁfﬁ@?%‘}cébl y 20 at

east Lh B0 & GllarurdbE Bud 3cifla fRF RN BROBALERISAR I prdsiEBONDI Nal | On can
be per?orme In vitro or n 1 VO. anpl es O swtablel_n VItI’O gene
shuf f | iegnine & badiendideordiaaicsed sinhese compeundsuchas a carh@pacid, arrgiephol, Nat | .

Acad. Sci .. USA | .. 91 .. 10747-10751; .St r 9 . Nature, vol.

370)5 pﬂ!%@g‘@@#&éﬂ??ﬂdﬁggﬁ Or P él%'él"\?gfl'.’ a'%%rﬁ- %‘%}ﬁ)eg@flt@?g Zhao et al .,
Nat . BjobRfaibmpeindd. 998 colfbgatiod 6étwen tREGiads poKlpagtide.and thd lipophticd, FB,

Nucl ei ¢ Acids Research, 1997, Vol. 25. No. 6 pp. 1(?557- 1308, Shao et al.,
Nucl ei epmpomnrs opiéonally trouph gdinker anay b donegeeording fp methadsdeown fihe e/ 17413’
An exa i fithd i 664 o in VWO
971072 .e&&%%de?y ﬁ?ﬂggﬂ%‘r&%@ug%gﬁn%’g%%wgyﬁ%gﬁg}?ﬁi iéﬂgequences by in
vitro e4/12505vi vo reconbi nati on are 30 disclosed e.g. in WD 97/20078 and US
5,837, 458. Exanpl es of specific shuffling techniques -include "famly
shuf1ing", "synthetic shuffling” and "in silico shuffling". Fanily

shuf f | \iehod® ¥Ehrep At PpE9pépiide afiitiof thedhivention! ogous genes from different
The polypeptide variant of the present invention may be produced by any suitable
method known in the art. Such methods include constructing a nucleotide sequence encoding

the polypeptide variant and expressing the sequence in a suitable transformed or transfected
25 host. Preferably, the host cell is a gammacarboxylating host cell such as a mammalian cell.
However, polypeptide variants of the invention may be produced, atbeit less efficiently, by
chemical synthesis or a dombination of chemical synthesis or a combination of chemical
synthesis and recombinant DNA technology.
A nucleotide sequence encoding a polypepﬁde of the invention may be constructed by
30 isolating or syrithesizing a nucleotide sequence encoding the parent FVIL, such as hFVII with
' the amino acid sequence shown in SEQ ID NO:2 and then changing the nucleotide sequence so
as to effect introduction (i.e. insertion or substifution) or removal (i.e. deleﬁon or substitution)

of the relevant amino acid residue(s).



selection. Famly shuffling techniques are disclosed e. ri et

al. (1998), Nature, vol. 391, pp..288-291; 30 Cctober 2006 WD 03/093465
PCT/ DKO3/ 09@VGr09idés Chri stians of al. (1999), Nature Bi opegbroj@e6, vol. 17,
pp. 259-264; Chang et al. (1999), Nature Bi.otechnol ogy, vol. 17, pp.
793-797; and Ness et al. (1999), Na3lre Biotechnology, vol. 17, 893-896.
Syntheti ¢ Shl*h%%élﬁﬁdé %ﬁ@én\é@ﬁ BhRMiedilEodifild By siedlieétedmefabapgii ing synthetic s
ol i gonucl eot'i des S e.g. on a sequence alignpent of hg;reglarggﬁus genes of

ase )

i Nt er esdeordTive withwonveatianebmethodselioraatively dhe sHIELGSATHESIS ¥nbi ned, and
the resul ti e i A ' of| ; el aend i f

desi ré@“&’é‘éﬁgﬁ"gﬂﬁg‘g%%&‘%@ﬁ%@@gﬁgﬁ&%ﬁ?ﬁ‘?ﬁ&ﬁﬁﬁ. ng . techni ques
are di setppedbhstdonis Afihd 356 tequenve of the desirehpdlypeptide, past prefrably selegii& shuff | i ng
pr ocedure, ich is _perfar r +o | e | MeSYSt em

t her%b@ofﬁ‘?“\ﬁ"{i’j‘&?ﬂéﬁtm@ VPF@I%H’ES‘B‘%&F*@quﬁcgﬁh%lggm#%}rl&gﬁ@é%gﬁ y brﬁ’nni pul ati ng
nucl ei Groagded For HRAGIPNY, 4681 dnkll dligossiclebtides i foi pgtionsef diesiedimded i n WO

00/ 42560. Once assenbled (by synthesis,  site-directed nutagenesis or

anot hepolypsptidsyay hetspnthesiaed an apeenabled By FiCR. @ﬁ%&ioﬁ ga.[qq chaip VB%IS ide is

! ”Sert@g:sﬁ)ggg%@éPﬁﬁ@%’@!1@@-’193,"1991)%&1}5&1ﬁﬁﬁh@§ﬁ | u¥iedtidek ggichlty doatid 9|

sequen ary for expressi'on of the F in the desired is
t r ansf @rarederhamgs for edrhplethéntarjiessedblyf cour se be understood that not all

vectors and expregssion control s L Qn: ' to express
t helhucl eot |‘ﬁ@%§§¥ﬁfﬂlﬁ u‘ger‘lgg%"fﬁlﬁe %@%@‘F%‘;‘e‘%%%%%ﬁ’% E%d]\é%gsécri bed

her ei npoHNRbfid/arinitd for Righ theshputisueating for fetsatd methedsiwhight ihvaltee same
expression system However, .one, @ IJé in.th ?%t "ﬁﬁu rrgk%g& sel ection
anong hawedegoyserpwrayer S@%?Sé%ﬂ%ﬁf’eﬁﬁi 3.256; @é&?@ﬁ’ R IRES B0 t hout
undue Gxpf &%Q&&Hb%ﬁo{%w@éﬁ% bfmoreRom8lof&dsindbledtidé 6duaiices feleltinhost  nust
be considerdd because the vector nust replicate in it or be able to

i Nt egriatrewinntleotids eequetvenhayingremmibaeofnadleatide giteratinps habeqmrarddo B5i 1 ity to
control that co nunber, ~and, t [ f : I ns encoded
by E%e“?fb% %qcfmggfcﬁ?qlé?gwéhg% Sgﬁglg@%ﬁgﬁ agﬁ(ljﬁ. ] ai s@ eveggﬁés(?der ed. In
sel ect jnBf HleofRinAoE I fRpmeRtalidneind sasemblyaf the meleotiteyseplendeadoliweddtioul d al so
be 25 consjdered. These include, fqr exa K &iﬂ}e rel tiveﬁﬁ thepgLh of the
sequenssesening & seleghugieptids; seqaueqces eagy ngyB%éastl 45157 REPR D%‘ne nucl eoti de
sequegﬁ%&ﬂ@&é}hﬁhge&%le&%iﬂ% it} tAk8 plabs; Heatleyanepartsiof gRmddeqideent i al
ary str

secon ctures. Hosts should be selected by consi deratioaﬂof their

conpat sequdricgsarairefarablyat ohe S6% identicalysuch et feast iﬁe%%/@m@f’al{c Hee predaeRly ~coded for
o F1t RO b s eat e e, Phe SErABE LBl med i L 201 Lur
requi repeot Svivend the ease of purification of the products coded for by
the nucleot }Egaempslgsqo%gl?iga%le in vitro gene shuffling methods are disclosed by Stemmer et al.

(1994), Proc. Natl. Acad, Sci. USA; vol. 91, pp. 10747-10751; Stemmer (1994), Nature, vol.

370, pp. 389-391; Smith (1994), Nature vol. 370, pp. 324-325; Zhao et al., Nat. Biotechnol.

25 1998, Mar; 16(3): 258-61; Zhao H. and Arnold, FB, Nucleic Acids Research, 1997, Vol. 25.

No. 6 pp. 1307-1308; Shao et al., Nucleic Acids Rescarch 1998, Jan 15; 26(2): pp. 681-83; and

WO 95/17413. _ -
An example of a suitable in vive shuffling method is disclosed in WO 97/07205. Other

species to one or nore cycles of shuffling and subsequengoagr%%\' or

techniques for mutagenesis of nucleic acid sequenceé by in vitro or in vivo recombination are
30 disclosed e.g. illiWO 97/20078 and US 5,837,458. Examples of specific shuffling techniques
include “family shuffling”, “synthetic shuffling” and “ir sifico shuffling’ 2
Family shuffling involves subjecting a family of homologous genes from different
species. to one or more cycles of shuffling and subsequent screening or selection. Eamily
shuffling techniques are disclosed e.g. by Crameri et al. (1998), Nature, vol. 391, pp. 288-291;



The reconbi nant vector may be an autononously replicating vector, i.e. a
vector, which exists as an extrachronosonal entity, t he r%%‘?l?“é&p%)n of

whi ch is independent of chronosonal replication, e.g. a plasmd.

Al t er nat i vebyz/ndsles vector is one which, when 30 Cctober p2p8gos30083603/ 093465
PCT/ DKO3/ 00276 39 introduced into a host cell, is integrated into the host
cell genone and replicated together3®ith the chronpsone(s) into which it

has beglekab 6.311?% ﬁa@tﬁeﬁﬁﬁéeﬂﬁol&g‘%{,%l.ef'@%)ﬁ.tﬂw-zﬁm, Ehepg esRi(tE99)ect or, in

whi ch € nuc sequence encodi ng e polypeptide varjant of the

i nventNabure Bivtwheolegy, yoll 1 hrpd98-094dad Neshal @Q%ﬁﬁ@m %“’tFé’&H#og%d' %} or

trans %l@%@g of the nucl eoti de sequence. The vector is typically derived
from éla i'd or viral DNA. A number of suitable expression vectors for
expr essi on ;Sjﬁitﬁéﬁeslhifﬂingmoh&s proeiding dibeuichef wettapping sgatheisr ci al |y avai |l abl e

or described in the literature. ef ul ression eukaryotic
hos s, olipepucieefides i’%‘Pd B TIUPEL ’&P@‘e?:tc?ﬁﬁ&fi P%%]g gﬁlbéré gg@%%%t fgg%t r ol
SequencafetchifEentididd oﬁ%}ﬂu&;@otﬂﬁﬁh’e kBRbMkd, 48d tha desnling racsmbinght nucleic
cytonegal ovirus. Specific io vectors are, e.q,. p%ﬂ{ hﬁéﬂﬁ%ﬁ

(1 nvi tacﬁgeqnen@aanegmed@z@ﬁ@@n)edawéf@@ﬂh?ééh"%@flsal’ Geratnctp SIS ca,

USA) . ef ul ex ' for yeast cells include the 2 plasmd and
deri vé?%@gestaﬁeeﬁg’ecgcfss?d’?]hrvg&)g%%#g@léct or (US 4,931, 373), the pJS037 vector

descri bed i fu sikdoshsflingAafirs e WNYoshinflagiptocegute, wiigh ispedongd 01996, and pPI CZ

A, B or C (lnvitrogen). eful . vectors f. ' i : pVvL941,
pBag1 Fadsied vétnsatcfn%w%b%ygg%ﬁe%m ool SRR fcl Tor i |

Ml | erd Atk Rididioskidubechainee f6¥ il sifsp steling aredlisclobal iHil¥@A0/A2S. | n  Ani mal
Cel l s ,ﬁ&l , 45, pp. 685-98 (1986), pBluebac,4.5 d e:}iil? (both

avail abl e feomasmh?qdr(b:g@w;heswmﬂv%@ﬁw%@%? V@B&g‘?rﬁ ol ’%ect erial hosts

I ncl ude ,known ' Mo [T A omemahtvedbdzndcol i , i ncluding
pBR32?Pdﬁ(gﬁﬁgecglﬁ%%%é@%ﬂw(%eﬁ%gﬁeg?g@%nc., W, USA), w der host

r ange oprablyriidied ts vattrobseqREntes qehesgey Biaapressiog of theffThindkg dssiseb0 der i vat i ves

of phage | amfda, g., NWB89, and ot her DNA phages, such as ML3 and
fi Iémﬂ@ggﬂﬁlél'stranded DNA phages. Ot her vectors for use in this

i nvention i Rehdii€ottdaasebs hiferstloll Gt hdtall vectbre aid epressionemirel segwanodi ng t he

pol ypeptide variant to be anplified in copy npunmher. . Su anpl i.fiabl e

vect orfenctiveequally welk trowkiressthe pecleptide seghenge Pﬁ‘f@&‘&gg:}e Hﬂgweéibﬁﬁaé‘ts vectors able

to be L{4 - Inkd ' th e Same dsprebdi tebd. S. Pat .
d%%{)%&&kgy?wvﬁﬂﬁgh f]fgir’l%&idhg&o]hﬁl} WwelBgith @e ?/b iGodYs

e
No. 4, ufman a nstruction O A Mdular Dilhydrafol ate
Reduc tEamevePbif oBskitl in theattywiyanabk a Stleptiah smong theseaigetpisy CXprep§ien eapiro - |

Ex ion", Mpl. Cell. Biol.. 2 pp, 1304: . : i
o o eech aRsbhcpts g ate pipgaoiion 20 editple WG AT 00, )
The 1 geaHRisPBYdon¥B86bObechm) tHovcbbemust ealicits i iborDiabledo integeate mtmthei ng t he

vector to 3o replicate in the host cell in qchjestion. An e %rrple of such a
sequerchremosdan Tha veqiestcop pymbes, the ability to control that copy nuimber, and the

expression of any other proteins encoded by the vector, such as antibiotic markers, should also

e

be considered. In selecting an expressioﬁ control sequence, a variefy of factors should also be

25 considered. These include, for example, the relative strength of the sequence, its controllabili_ty,
and its compatibility with the nucleotide sequence encoding the polypeptide, particularly as
regards potential secondary structures. Hosts should be selected by consideration of their
compatibility with the chosen vector, the toxicity of the product coded for by the nucleotide

- sequence, their secretion charabteristics, their ab111ty to fold the polypeptide variant correctly,
30 their fermentation or culfure requirements, and the ease of purification of the products coded for
. by the nucleotide sequence. | o |
The recombinant vector may be an autbnomously replicating vector, i.e. a vector,

which exists as an extrachromosomal entity, the replication of which is independent of

chromosomal replication, e.g. a plasmid. Alternatively, the vector is one which, when



mammal i an cell) is the SV40 origin of replication. Wien the host cell is a
yeast cell, suitable sequences enabling the vector to r¥pPrieberc08fe t he
yeast plasmd 2.t replication genes REP 1-3 and origin of replication. 30
Cct ober 20Q@ 03924633/ 093465 PCT/ DKO3/ 00276 40 The vect opciBkoiles@ conpri se
a selectable marker, e.g. a gene the product of which conplenents a defect
in the host cell, such as the gene 3odi ng for di hydrofol ate reductase

(DHF R Rl ot QER S REABISAS 1ROGReal Bloos agd kmesiibpthebyich R

Russel'T", 125-130), or one which confers resistance to a
drug, tke dromespinefs) injorwhikteih banpeemintegratedt r acycl i n, chl or anpheni col , neonyci n,
hygr omyci n net hot r €. I OHY%HhES thaRRY ensel ect abl e

mar ker s inc%%l‘éeci?fﬁrgfxﬁgﬁyﬁg&rﬁ%?ﬁgl atent ous fungi . SaRentabl 6 marker s

i ncl udgeqaiibShe PolyeptidereBant of Biraventionds opereblytlinked towdditiond] segmpinces” s

defined herein to nclude all conponent Lch, ar y or

advéntféﬂjle’efﬁiijgor1"1‘&35“’Fl’it1¥"‘é>§¥l é’gglP%Weg%“P’FF&- |v\§%grdf It;%éﬁll\/}é@}&éﬁ@ of the

| nventiahig %%*31 DNAOAGRRbEQE sERBIERRE8ssIRWeh6rs filtick pressim ifi Gredogiecliso t he

nucl ei*c aci d sequence encodi ng_the pol ypeptide, vari a@t %faﬁ“(:h control

s equenuagionaddieteiteare gqmmqp]@lly,waﬂghlthdgamgeffméhq lerature. Dsgierppssion

pol yadenyl ati o ' 151 bdion cemtfpdncer or
Vﬁ%’ﬁg’?ﬂ e\!llg?r?%gclﬁ%&g qnch?cfe%?&lahﬁwm : gﬁ’ vERUIS Qntprisinf eXfirestion

upstre _ S€quence, peptide sequence, and franscription
t er m naqueiices AlomaS VAOnboving papitiema wims; adenognig quﬂémsﬁecfﬁﬂo noter. 15 A

wi de variety of e i coptrol s 20 resent

i NnvENtYeEHLs 218368 Pé@@?‘aﬁ(@%ﬁg@&@ﬁ%g%ﬂ%%ﬁ’@%ﬁﬁ%ﬁ%ﬁ% BléﬁgTdu(g'gBttg (Ialeexpr essi on

contr gl, SROCENGER). %éfﬁ?éx?&@s‘ibn Wofok foi yeds lcellsahclgienles2iofladoid afidr egoi ng

expression’ vectors as well as any s%guence known to %1%202 ke expressi on
i

of geniesvaivepthereaf; o POF'1 vecter (8431 3¢3)c b PISQS vester Ges KKe¥hd vari ous
conmbi nati gns ereof « . f ' ueeees for

di r ectBHgNF¥ QETA‘F%I §%T2]%2%% i9§hm§§F@A%%§gﬁt ﬁ%égarl y and late

pr orm:,,,@&srsgi%r @ﬁ&@mﬂm cl?mml I t';ifl;;ﬂs(_}ﬁ.lg(Catb hmlaﬂed?xﬂnmﬁiegqgme@ndl ate

pronot er, e M-1 (me ,g,,lgen n [ QDL &L g]%@ﬂ _
cyt Grefmmanengsior &i‘%%%hl Hag &%@F@ﬁ%ﬂ?@?‘%‘? ?W € hunman el ongati on
f act or g Gl Rl 43, AET8ESDS (1986), pBRSRRNIS d pMelbasBotthwallatidtat pr ot ei n 70
pronot'ér, the Rous’ Sérqorra \ﬁ(rus %ES pr onot er, thbe huglcapr} 2s. ubiquitin C
(UbC) Iﬁﬁﬁlngﬁngﬂlsefuh?plmmvﬁﬁoﬁ/@hbmﬁh?éh wﬂ%rg};#ha&vm acHEY): %?Fmdasdez&vi.rtés I\E/:b
regi on_pol yaden i an_si.gnal: THUTN FoRaMaFEEné Koz ak,
JMol @@?%f%g’l&@&gﬁaﬁﬁg{l%ﬁ%@ﬁ%&m orger to i_rr%?%ve eg%r ession in
B e oronr ot o be. oLyaants o AN exenpl e 50
of 20 SgRvalies o BhAgs Fbqeeo EnSb O enB OEE PHEEBRE TR L G 0O Neo
(avai | g &dds SR s@ARIBEADNA phages.

Other vectors for nse in this invention include those that-allow the nucleotide sequence

encoding the polypeptide variant to be amplified in copy number. Such amplifiable vectors are
well known in the art. They include, for example, vectors able to be amplified by DHFR
25 amplification (see, e.g., Kaufinan, U.S. Pat. No. 4,470,461, Kaufiman and Sharp, "Construction
Of A Modular Dihydrafolate Reductase cDNA Gene: Analysis Of Signals Utilized For Efficient
Expression", Mol. Cell. Biol., 2, pp. 1304-19 (1982)) and glutamine synthetase ("GS")
amplification (ses, e.g., US 5,122,464 and EP 338,841). '
The recombinant vector may firther comprise a DNA sequence enabling the vector to
30 replicate in the ﬁost cell in question. An example of such a sequence (when the host cellisa
mammalian cell) is the SV40 origin of replication. When the host cell is a yeast cell, suitable
sequences enabling the vector to replicate are the yeast plasmid 21 replication genes REP 1-3

and origin of replication. -



Corporation, W, USA). Exanples of suitable control sequences for directing
transcription in insect cells include the polyhedrin profatehe 208 P 10
pronoter, the Autographa californica polyhedrosis 30 October 2006 WO

03/ 093465 \Rehik¥sRa/ 00276 41 virus basic protein pronot gpppkhfeeP@cul ovi rus
I medi ate early gene 1 pronoter and the bacul ovirus 39K o{Ie)I ayed-early gene

pronoter, and the SV40 pol yadenyl at40on sequence. Exanples of suitable
control segdences f ' Lot BRThare&! d. S alghied tHélgrotitit opwhiot er s of the
qi"lhegvegtor ginalycfﬁ)éﬂp?isé( £&a fégse ag.c | d© algBfd tHelgr

yeast a-nmatl VA yeast t hosphat'e i sonerasge (TPl) pronoter,
pr onokenplefiestsn Befyet asthe hoy call, yaches thergese eodingferihydrodelal asdygfaitase genes, the

ADH2- 4c_pronoter, .and the induci LIRS R RIRMA 68ed0, sui table
cont @@%&?ﬁéﬁ%@@@&ﬁ“‘%@%ﬁ%ﬁ%@éﬁ (g)% d%unga}b%)h%st cel I's include the
ADH3 Ry ! bensang, &,lesﬂgimﬁdhmlbnfeﬁ rasimémrahdieg,iﬁxgedmiciﬂm kmmg@nesl kelncodi ng
Aspergi I I'Us oryzae TAKA anyl ase triose 0 ate iLsoger al kal i ne
pr of e detracyclin, chioramphgaicolanegray Pl sy BroReY o} ‘S'é‘i‘e R ‘.%e' ﬁ?’ﬁ%&ﬁ%g’b’%‘c oanyl ase, A
ni dul an S, RNide QPRI IzehaifiasRrt fdgh sdéatibiasakes | i pase,
t he Tﬁ‘f’%w %?’%a%%?ﬁgrn tué?g1 ADH3 term nator. Exanples of suitable control

s eque iwhrleloudSpyeG.anchy ailbandalC. host cell's include pronoters of the lac
e o TheBa Y RhE adddfel AL aBfincd HoreliH3 iRl A0 Ebrb RS RCHAO TOL o1

regi ons of e presence or absence of a signal_ peptide will,
e. 0. , neRpRnfolvinkgesis forabsdxprestiom df thd folyreptidenstant btheinveniionoBeflt i on of t he

pol ypeptide variant to be expr.esse et h it |s . latracel lular or
extlﬂa@@nﬁﬂhﬁ%uelﬁﬁﬂﬁﬁéﬁpﬁtﬁfé)orﬁﬂﬁ?}g‘%\ﬁ%ﬂ‘?wef acf%’sse%%eg?cra déné{cﬂ)lgobt ain secretion.

For ”§§1ypz?‘d?id5 b BE RL A ST A6duenédd hchide bt a @ptlinsiednmy lealoveqicect, | y be

deriv om a gene encoding an Aspergillus sp. anyl ase ‘glr | ucoanyl ase, a
gene polyadiinylption Rbvenonpropeptive seavende; pramates enhapgpes PEBRSEOPR 3 Vilig‘}ﬁ col a

| anugi nosa |i.pase. ..The sign l: hSmlafh S 3Rhvinkeh | teebntrblom a gene 20
encodis?%‘egﬁe’%%i%e@ %Tfﬂu?%%%%%gg&% nlngSer r?g)utral ‘a-anmyl ase, A. niger

aci d- stqueh&s ai¥tdas gromogd. A ni ger gl ucoanyl ase. For use in insect cells,

the sighal peptide may. conveniently be derived fr | ..gene (cf. WO
90/185783), Awdde wasieh1H eﬁ%ﬁSHBﬁ?’@M#‘i‘?ﬁ%&%ﬂ?’ Eee‘?f"i\mqgé %éﬁl?%gﬁugﬂhor mone

precurgar ﬂsgﬁ%%ggr%&oé 1 ¥38dnced SuAOBEWRRsIER bntrbl seqidnoes dssviged) |

ecdysterol ucosyl transferase (egt) (I\/Urﬁhy et al., Protg?i n Expression

and PwifhfstroethiabgeneSofshe forgoins PAressHE)veders RLWehas iR ssugpde kPR s e (hpl )

For Bl teererten ey of plRiy s pliapont Slibr e Bl dakood 02 Prght
chai n cgingipationd@fdole (Col oma, M (1992) 1. Imm Methods 152:89-104). For use
i GNal  pept PORR A Pab e caHER PEBEa F Orestn Favg g CampRlifedln® & facter
PGS s o evio o il ek s it 1007
promoter, the MT-1 (metallothionein gene) promoter, the human cytomegalovirus immediate- |
early gene promoter (CMV), the human elongation factor 1o (EF-10) promoter, the Drosophila
minimal heat shock protein 70 promotef, the Rous Sarcoma Virus (RSV) promoter, the human
25 ubiquitin C tUbC) promoter, the human growth hormone terminato;, SV40 or adenovirus Elb
region polyadenylation signals and the Kozak consensus sequence (Kozak, M. J Mol Biol 1987
Aug 20;196(4):947-50).
In order to improve expression in mammalian cells a synthetic intron may be inserted

in the 5’ uniranslated region of the nucleotide sequence encoding the polypeptide. An example
30 of a synthetic intron is the synthetic intron from the plasmid pCI-Neo (available from Promega
‘ Cdrporation, WI, USA). ' |
Examples of suitable control sequences for directing transcription in ingect cells

include the polyhedrin promoter, the P10 promoter, the ufographa californica polybedrosis



aspartic protease 3 (YAP3) signal peptide (cf. M Egel-Mtani, e ., Yeast
6, 1990, pp. 127- 137), and the synthetic |eader sequengg(%&@f’rtzogé
(We8/32867). For use in E. colt cells a suitable signal peptide have been

found to bwddmezaésgnal peptide onpA (EP581821). 30 Cct obetmnibiifazreVVO
031093465 PCT/ DKO3/ 00276 42 The nucl eoti de sequence of the invention
encodi ng a pol ypeptide variant, whetlher prepared by site-directed

mut ag hySsic %x&hgf&h er, REBaMlovithRimdiRi @S gertBlyprombieoadlthyy i ncl ude a
nucl eot 1 de seguence that encode a signal {;%Pt'de' The géq%nal peptide is

pr eserttaculeimstsAB. delopedadp erusarapateatnd haSYH 1lyadeiadB TP the celIs in
il Chﬁ’%&%ﬁ%?%&%ﬁg %ﬁoﬁ%@&n&s@ﬂﬁbe%t%ﬁﬁ calsihichite mofeR@kid be one

recog sen for e ssion of the polypeptide variant.
The sigaslo-pefdiel sifefiflie yaastdriose phdsphdte inameradel (YPI peoowitat mdmeferstirogrVI | ) or,

alternatively, the signal peptide may be f not her soyr.ce than hFVI I,
such axeasiglycolytie $R5‘§-°e°fri’g%° I@Vﬁﬁwﬁg%%@%ﬁﬁkgf R@i‘mﬁeﬁ e d-type

vi tamiﬂdﬁ&lﬂ@ﬁﬁﬂﬂ)‘?&ﬁotapﬁﬂd?ﬁ@és'o@@lﬁtablg%ﬁ&wﬁéﬂiﬁé&es fobse i6 fipaRhtopefhgale may be a
signal” peptide riormal |y expressed fromthe host_cel] or one which is to not

nor mal hogt elipincudetie ADSH nromotioand taminator,aarermeferdsriyed fom hGsHS pept i de may
be prokaryotic, e Q. | AT A=A Qtdase, A

eukar ﬁ?f’?%’,’g‘ésf’gfgll%@rgp&%egf%m a?ra%%ﬁ%%ﬁ%gr [ nsgglfa%?ﬁngg%sfs ecel . Any
Eui tal;._{_@,iﬁ?&ltanwh e,E#mgaﬁﬁA. ﬂidﬂla?ﬂg;lﬁ)aﬁﬂyh?@dl mgdpn.imtetamaias_ ; :Qan][ : d! ncl udi ng )
acteria (although not particularly preferred), | udi yeasts),
pl amt ,R’iiif@@lé@r,mlﬁ@?rﬂ@@c@fm%ﬁ%?f hpfée»%ﬁ%‘pﬁe}’%&l@’%ﬁ#% A‘égﬁ ft"eém&a%gel | lines,
as m'(ﬁéxagliﬂets LARRPAL bénd efnSesTor 1Bk Rl VatteriAPRERbIBSInAlhdREhbkisdf tHROSt cel s

i nclu anpositive bactéria such as strains of Bacillus, e.g. B. brevis

or B.. lassistei, ihs srpRysiendhoRiéE onTRGeystspr, and,the majopprogrotaniegas plplizgact er i a,
such 35 ﬁérai ns of E. coll. The introduction of a vector into a bacteri al
host c®P%%ray, for instance, be effected by protoplast transformation

(see, e.g., ThhaREnad s abhiesof akPAN pedliearill) ag., deperetraal thEerpedssiaishds6 8:

111-115}, 20 usi ng _conpetent cel I,%z‘g’%ee, %J%W Yegxnﬂfﬁn_d Spi zi zin, 1961,
Jouksnatell gseddpithe proguctigy obthe pelypeptide priaghto HEANY i't5f% - Abel son, 1971,
Jour n%tr&felhl#\@" ogg#ea?éu%ggﬁg 365 and 9B is desHaBIE ko SHSIA Bécréion (Fogese €. 0.

Shi gekawa a ! I ot’echni ques 6. 742-751), or copjugation (see,
e.qg., ifditdneatonsfugiIhesigasl peatiie maysanveaientdy baslesved from s gpneigoeditgan - 577g) |

Exanpl es of,suitabl e fil ament.ous t ' ai ns

of As pePgFEf S sp- gmylaseor %409%@%%2%&&?9%08@g ?11%1%9)&4:&)5 ?’gﬁ{egﬁg,ﬁgjsari um or
Tri chqgigess or FEBERbIaISlUgRosElpabe The siped peptidelistpyeferably dededdiomaginei ng
protoplast formation, transformation of the pr trg_%} ast.s gend regeneration
of 20t teacasking 4. warzee TAKA amyiaserd mgéw"ﬁélra-@@ﬂa&rﬁt ralG-SDIERIYRESS o

Us5. 674 Uge Pl QBREREst Hnscplly B ol palliepudin gy ROy B8 es are
descr i degidediyonivar insedt gane &df. WIO. 90/05983), stﬁaﬁhé’sepiiwwrmﬁ@ama 06/ 00787. 30
E( Srrp lg?ﬁsp@ R agtl}eepr ?nasg%, (&Oﬁé 5,%%,5?8)3 e ﬂo%%?be% Heﬁ&ﬂls(lﬂ;l&o%@ﬁ)? har onyces,
ecdysteroid UDPglucosyltransferase (egt) (Murphy ef al., Protein Expression and Purification
25 4,349-357 (1993) or human pancreatic lipase (hpl) (Methods in Enzymology 284, pp. 262-272,
1997). A preferred signal peptide for use in mammalian cells is that of hFVII or the murine Ig
kappa light chain signal peptide (Coloma, M (1992) J. Iram. Methods 152:89-104). For use in
- yeast cells suitable signal peptides have been found to be the a-factor signal peptide from S.
cereviciae (cf. US 4,870,008), a modified carboxypeptidase signal peptide (cf. L.A. Valls e; al,
30 Cell 48, 1987, pp. 887-897), the yeast BARI signal peptide (cf. WO 87/02670), the yeast
: aspartlc proteasé 3 (YAP3) signal peptide (cf. M. Egel—Mitani et al., Yeast 6, 1990, pp. 127-
137), and the synthetic leader sequence TAS57 (WO98/32867). For use in E. coli cells a suitable
signal peptide have been found to be the signal peptide ompd (EP581821).



Schi zosaccharonyces, Klyveronyces, Pichia, such as P. pastoris .
nmet hanol i ca, Hansenula, such as H. Pol ynorpha or Yarro%%(%m}éeégbo'gay be
transfornmed using the procedures described by Becker and Guarente, In

Abel son, JwidozaptdesSi non, M 1., editors, Guide to Yeast Gep@ikoss2réand
Mol ecul ar Bi ol ogy, Met hods i n Enzynol ogy, Vol une 194, pp 182-187, Acadenic

Press, 30 October 2006 . WO 03/ 09346%2PCT/ DKO3/ 00276 43 Inc., New York: Ito

et al, 1983, Mcwlde%q@a&t&me%wmﬂ&ﬁodlﬂ,@@powepmmnmhema978
Proceed| ngs of the National Acadeny_ of Sciences USEQ 192 d as
mmophegaﬁéy(lﬁl

di scl opeepamey bysigsdiessied H@&B@neawwth%ﬂs PER or pikergnethe uden o
pr Oducﬁnﬂ&g&ﬂg %qau%lﬁ’ tﬁalﬁgn t1 &£a%k mgﬂ?ﬂ?&ﬁiﬁ@'ié”ﬁi&éeﬁ’t’%h%ﬁ%eem Kit).

les o e |nsec s 1 nc a Lepi doptora cell 5 |ine,
suc h apol$peptidp vaiaat i taisi sp@efdéﬁ"@sﬂ@ t@‘-ﬂs i witigh ibis expne%snd) FSIHQ}W@EI peptidel | s (Hi gh

et of of SE5E0: HOrHR s Rl ORL LR APt b L SPRABEY e AlhaBBROLT! L0 ©f

Ith| t r QgL Tﬁga@ﬂgsptmlérﬁl Wi d abk ﬂaaﬂmnially mdﬁmﬁwﬁeﬂlﬂ\ﬁl) dryultematvelhi nesek
anst er ova CHO ce in ATCC -61 een Monkey
cel | @{@m‘)‘l E(IEange S’G‘%@P&@ %ﬂ'}%‘%’gfﬂ"hé@ﬁlﬁ’ ¥1651)); nouse

X e Bl Rl A\ ATCC
gREelegsfé'%?tgdAvTV?E %Fhﬁ%gg? e it R ce?ﬂﬁgit?blyﬁ@ug%gKFzgs (%%ghe CRL- 1573)),

as wel kigaa peptilemayde bsighal p@ptsigu@rmaawemrp@ed mthq@ﬁaaeﬂgawﬁa’ml Eell lines
are kno

Amrert B %aéfy6§PI[aéstfr e?@‘ﬁ‘" tg'J C%H|£ ?@ﬁl e,ﬁ%lr%?gﬁaﬁés%,ék%ﬂ ﬁ;nirgfi an

cel I, sgaimaed frorlA@acterivm suokys Ee:olmdleﬁk&ybtik:pe.gﬂmi@ds&osi aynmabas ber ase,
e.g. 1,6 .s sialy]transferase, e.g. as described in US 5,047,335, in order
to proWiféoﬁ'Yﬁﬂ?td’@ d gl.ycosylation of the polypeptide variant. In order to

increase seckgf hamylh Eos Q@usga toRbduce ﬂ:ie%tyﬁé}iﬁﬂé Qartant, Sndiidagictetifie

pol ypeptide variant of he i nvention t oge

er wt endopr ot ease, in
part i c{although Iﬂmﬁmlymmier@db ifengi Gingledingyqasts)e plagteins qeh@@%’%’ir?é)’ theg g. as
descr bed in, US. as
oGt | R BB AR R A ingg U o Gt & DUORERL ERBRICRIG. 35
mamal baeeriabisdst ¢tk inslude glatngesitivel bactetia sqoh assihaas of Redliat eg B. beavisfasdt i on,
el ectropor.ati on extran nedi at ed ecti i at ed
1 ont 1 Bt dsoiomanas b SEaaman of HenpeEas meEn o SR PP L Lt e
Techn%%&fcaoﬁbfla vedRr ﬁit@ybac%éﬁauﬁismnlﬁwofoeﬁmﬁamb@medWPm thods are
well known in the s art and g@oescrl Aushel et a eds.), 1996,

curr entrmfocm@m (seq, eg.\BhangandiE 1&7§yMolegté¢rrGwrt6§?e@% ke 1M Nor k,  USA.
The_cul tiva | i i st abl i shed
B R o e e e S S )
Pr ot ocgdgsor IE(ﬂiﬂaﬁdnd)DaxﬁﬂojéAbelmkl%& Joympfmmmdsy e 2097320na, New
Jersey, USA and  Harri e Techni s_of Cell
Cul t ur AecHeRMBHOTIEES e 3@22@9 a5 naver, 19us, FoRShue] SERRLAHS o

conjugation (ses, e.g., Koehler and Thorne, 1987, Journal of Bacteriology 169: 5771-5278).

Examples of suitable filamentous fungal host cells include strains of Aspergillus, e.g. A. oryzae,

25 A. niger, or A. nidulans, Fusarium or Trichoderma. Fungal cells may be transformed by a

process involving protoplast formation, transformation of the protoplasts, and regeneratiori of
the cell wall in a manner known per se. Suitable procedures for transformation of Aspergillus
host cells are described in EP 238 023 and US 5,679,543. Suitable methods for transforming
 Fusarium species are described by Malardier et al., 1989, Gene 78: 147-156 and WO 96/00787.
30 Examples of sﬁitable yeast host cells include strains of Saccharomyces, .g. S. cerevisiae,
 Schizosaccharomyces, Klyveromyces, Pichia, such as P. pastoris or P. methanolica, Hansenula,
such as A Polymorpha or Yarrowia. Yeast may be transformed using the procedures described
by Becker anci Guarente, In Abelson, I.N. and Simon, M.1, editors, Guide fo .Yéast Genetics
‘and Molecular Biology, Methods in Eﬁzjamology, Volume 194, pp 182~187, Academic Press,



30 1997). In the production nmethods of the present inve toi(;‘)m[ tI}@ (%el |s are
cultivated in a nutrient nediumsuitable for production-o Cf’]heé 8 ypepti de
vari ant using nmethods known in the art. For exanple, the cell nay be

cul tivat edwiyssssaése fl ask cultivation, small-scale or | pcpgoxenmbms
fermentation (including continuous, batch, fed-batch, or solid state
fermentations) in. |laboratory 30 Od8ober 2006 WO 03/093465 PCT/ DK03/ 00276
44 Or{ﬂcn‘iﬂ‘éﬁ; +rﬁj 1t S LITEORE USuRs! JfBubRAolsy B53S143t Hivinen erelj 1978and under

condi t16ns al oW ng the 'polypeptide to be expressed and/or.i ated. The
cul t i Pedceatingsal te NotiorobAvadeny effcieapas /St ?%%9? mdﬁégﬁsﬂﬂ?eggwg?%%hg car bon

o n%@%ﬁﬁ@?ﬁl&g@sﬁﬁ& %F\gﬁﬂégPl%ﬁﬁét rotdbS] fBPthE VegsafikefY Keaswn i n the

art. aval rom conmer ci al supﬂlai.ers or y be
pr eparessrasoarsyiag Kith Bxanbles bfsditadeiveest hasbeedls fnslude 2 ﬂ*ﬂ%’éﬁf‘ar:égﬁes of the

Anerican Type Culture, Collegtio | £ 4.0 ' | IS secreted
intd lpe pﬁSiSE?f{OP ' e”‘f%fgﬁp?f:‘%]éﬁ’t‘ thf%'%é’g‘%)"x B‘:&pée@%ﬁé?{gb directly from
the ”?65#'@}4 | frahdtSm Qb TSRkt deliswRE ipeuction afnéterstegoustpelypesitides arcise
recover ed |)om cell lysates. The resul ting p lb eptlage ﬁsl‘tl t may be
r ecovamag e performeth axipsdiibediby Inwitiogen. Bxpmplesy SE‘?? @E‘W 1,an¥1 & pol ypept i de
vari ant e it (el £ 0HOMR i ATChECL @Y, &rtémonal

R R DG S (T PELS oo :

proceﬁ’t‘f inclhu ltmted to, centrifu atioE Sii.qltration,

ext r aMonkey collflinay(GOS) (e COSMATSIGCREA.650) CQS@&A}W&&% BS1PhIOB ypept i des
may be purifi a.variety of At i Atcencl udi ng, but
not 0 | FeHs{&8: N@g)%ﬁmﬁtﬁﬁ%‘iy@%ﬁ@%ﬁmgﬁggc an-ggmég?%%tg,_ hydr ophobi c,

5 Chr@@?mﬁ,%ﬁ%hilﬂﬂn @@@_@%mmqhumd_ ff—lé’l%h_&sr‘lﬂ)ﬁl”@rp@_t @snpilb'ﬁ(l,\@%r es (e.g.,
preparativé isoelectric _focusing), .di renti S ty (e.g., ammoni um
sul f atwiupe. deidgionalisnigable celljines af“d?n%g’x"t‘? Q’&Fﬁ@ﬁg av(agl%béc;: Bélﬁ g’ !ﬂ%ﬂcPr ot ein

Puri fi,cati o ; A (VHEHb, Rebkiille, Maryiehll. Ald, dleher s, New
York,d%%SI{bsé'#crlllga?tehec aln po ypeptidcé%lvari ants of .the inventtgn can be

pur i f ixaehnealidn adl, suchrea CHO dellonaydbeshedificdio egipess siydrapsftast £& b a nunber of
nmet hods, as described jn the ki [-€; ,-nﬁg?d' fiden J. Biol.
Chefn 81213& f*%?-ga%?dleﬁé‘h%‘glf‘ Uﬁéﬁﬁ%ﬁﬁaﬂ%g@?@ﬁ% i n.vie%%g?’% 71: 1836-41) .
Anot hgfmg%&ﬂ@gbﬁ&@@;ﬁ?bﬁzl si ngl edchai n pol y]E)ept i de variant can be pu[JiSf ied is
by incorporation o n ions duri uri.fi.catio ' W

5, 700, 914. Inrpréer@@fﬁréw&?reﬂ@ﬁ%%ﬂyﬁ’%r?? P?fﬂgﬂﬁd?%gﬁfﬁr g‘?%g]{r‘é. @ﬁbe?@epuri fied

2s 2 ShRL e D B R ko i Per @b tbicoscTia puritlel 2 SO Ghizedibasisl ypept i de

vari an s activate el ther use of an inmmobili zleld e%ﬁ;ﬂs (e.g. factors

Ha, boéio 2l enderiifigenzione) g as desqrbedin USoo80 47 Ay Sueh B3 ely charged ion

exchange matri x or the. Li hayadvant ageous to first purify the
pol9p qpfﬂiea\‘?ﬁﬁ'%fﬁ&e‘rg?{lbf"#glk‘gpndgfnggﬂai n form then

Methods for introducing exogeneous DNA into mammalian host cells include calcium

phosphate-mediated transfection, electroporation, DEAE-dextran mediated transfection,
liposome-mediated transfection, viral vectors and the transfection method described by Life
Technologies Ltd, Paisley, UK using Lipofectamin 2000. These methods are well known in the
55 art and e.g. described by Ausbel ef al. (eds.), 1996, Current Protocols in Molecular Biology, |
~ Jolin Wiley & Sons, New York, USA. The cultivation of mammalian cells are conducted
according to established methods, e.g. as disclosed in (Animal Cell Biotechnology, Methods
and Prbtocols, Edited by Nigel Jenkins, 1999, Human Press Inc, Totowa, New Jersey, USA and
Harrison MA and Rae IF, General Techniques of Cell Culture, Cambridge University Press
3 1997). | _ .
' In the production methods of the present invention, the cells are cultivated in a nutrient
medium suitable for production of the polypeptide variant using methods known in the art. For
example, the cell may be cultivated by shake flask cultivation, small-scale or la;ge-scale
fermentation (including continuous, bach, fed-batch, or solid state fermentations) in laboratory



PEGyl ate (if desired) and | ast activate by one of the net héds des§r| bed
above or by ao autoactivation as described by Pedersen giober g8

Bi ochem stry 28: 9331-36. The advantage of carrying out PEGyl ati on before
activati onwio9sbdzadgs PEGyl ati on of the new am noterm nal péEphRBHePY Cl eavage
of R152-1153 is avoided. PEGylation of this new am no term nal woul d

render the nol ecul e inactive since44 he formati on of a hydrogen bond between

D242 and. t am a&abidificts alléwing iiey. 30 Qct ober
2006 0!@%%@%%“@%%83%’?&* 45 P giraqrrglceut i cal Sco osition of the

| nveniglfepadito bé Sxy@&dland/arr&mlatbdleThea@hU@hontﬂk?éP}ﬂ%@@ﬁPl“F n relates to
a conposition, in particular to a Bidwnconpri sing a
pol yﬂéﬁilméomaﬁ*ﬁ“%ﬂar Fa’ﬂ‘ﬁ%‘gf’gﬁ?éﬂﬁ %Sor?ng?{%?%&?saﬁgé%%gde}gt | %{glk I ywélccept abl e
car ri &ty Ofit 8Y%&dbR Bfia ard BRAIRIE ﬁ@@pfomd&raﬂmmhers ormamb;e mmﬁﬂ?ﬂaceut i cal

conposition according to the i nvent i on r’r€t¥1 ?@u fdi cament. Due to
t hes |avpmdugd0pmhhphﬁdt091@303ﬁﬁ’ﬁﬂ%éﬁ EiRBETS eﬂfeﬁle oI ypept i de variants of

the LOHeRLHOR ¢ 0for B RRAIREEUL6R s BFRASI el tidRlypopiietin, ar e

parti e to treatnent of uncontroll abl e bl edl ng events in
traun@eﬂaadveﬁﬁﬂﬁecﬂylﬁromm@mydlmpelﬁhﬁmeﬁﬁﬂegm%ﬁﬂomefinl gt%coagul ant

treat nent rh05| s patients with variceal bleeds, or other upper

gast r@f’fﬁ@é%l? Sé'@ﬁh ngs, and in patients unde@d%m ng orthotopic liver
transpl ant aFHe?é%ul 96 pdliptide xraasmnam réabvtrahbymethods knpwn i e Pt ee

sur ger Trauma i s de ned an i Sefl by an
extar? i e:IéZn@lf’aQ?@lePﬁPPd‘i’ Wﬁfén%i fe‘fo"greh gﬁ%‘]ﬂ%ﬁegnu gmgmpﬁnj)z %ﬂ he {JS and
pl aces ! | %ts%%lud g%h&llmméﬁ@?@eﬁﬂﬂfgﬁmmeﬁmexﬁﬁbmmﬁdwmasSI fied as

ei t hel hetrative lunt trauma results in internal conpression,
organe\ap@fa@@l,anﬂempltaeomal haenorrhage whereas penetrative trauma (as the

consequence_of ent ftedind kdewh Ok g ti ssue, vessels
and organs)T}’reé’gﬁP‘?pzigesilﬂa gp‘ﬁgﬁjﬂaem r(ﬁg 20 Haenorrhage, as a result
of trAURBingCRMnStlimtifed ®, Glﬁﬁmatdgrap]ﬁy (&rgqbdyreemhﬁngmafféwwh)ﬂd@ hgms. ol ogi cal

conpensat i on mechani sns are initiated wt nitial aad
nes:enchomctOfwmmﬁeleé‘E Ipsion)s lectrpharetisp 6‘2?8& & EReP x%gnt rhﬁ ci rcuI ation. |f

ci rcut?at 1. O Jhﬁ-‘eﬁ&& @g aﬂﬁ@ﬂﬂﬁ'gﬂﬁt@p@ﬁpﬁﬁoﬁmLdeuexm@an failure due
toin te per u3| on nsues. Since tissu V&Hﬁﬁ&ﬁoﬂt h\gee body becone
st ar vgede, feqyt, Rruyigurifientiany o6l Eansas anddiarsd Gglr‘%s PRCBHEY2 5

concom tané Sact ic acid | eads the blood pH to drop and netabolic acidosis
develXB@%l $)acidosis is severe and uncorrect ed, the patlent may devel op
mul ti syst engihab biatiEpolypdptitieararidtd dfthginvertion naq‘t@munﬁect)ﬁndtaﬁ%’{ﬁﬁ%i B Tents are

T ol SRS AR et o
Majerus, 1980 J. Biol. Chem. 255:1242-47 and Hedper and Kisiel, 1983, J Clin.Invest.
71:1836-41). Another method whereby single chain polypeptide variant can be purified is by
incorporation of Zn jons during purification as described in US 5,700, 914, In a preferred
embodiment the polypeptide variant is purified as a single chain polypeptide variant. The smgle
5 chain polypephde variant is activated by either use of an 1mmob111zed enzyme (e.g- factors Ila,

IXa, Xa and XTla) or by autoactlvatlon using a positively charged ion exchange matrix or the

like. , ' : : |

© Ttis advantageous to first purify the polypeptide variant in its single chain form, then-
'PEGylate (if desired) and last activate by one of the methods described above or by

10 aufoactivation as described by Pedersen et al, 1989, Biochemistry 28: 0331-36. The advantage

- of carrying out PEGylatlon before activation is that PEGylation of the new aminoterminal

formed by cleavage of R152-1153 is avmdcd PEGylatlon of this new amino terminal would
render the molecule inactive since the formation of a hydrogen bond between D242 and the

amino terminal of I153 is necessary for activity.



adm ni strati on and ongoi ng bl ood | oss worsen the hypot heym.c stat
Deficiencies in 30 coagul ation factors can result fronlﬁﬁggﬂ0$%2@8@r
transfusi ons. Meanwhi |l e, acidosis and hypotherma interfere with bl ood
clotting nawhwnpimEess. Thus coagul opat hy devel ops, whi ch ipoT/Dkos27IsMRY MAsk
surgi cal bleeding sites and hanper the control of nechanical bl eeding.

Hypot hermi a, coagul opathy and aci dé8is are often characterised as the
“"trauma triad of death"” 30 Cctober 2006 WD 03/093465 PCT/ DKO3/ 00276 46
Trauma may be caused by several events, For exanple, road traffic accidents
r esul Phirmaceatioal chinijogitiontof thejuvengpn ppdifh¥se \Whi | st sone road traffic

ACC! AONCS LS RuEhbod Il 3l 1 ioR AARLGL el gusiatys 0 0ad L1 af i

acci dents unt trauma to hoth, eag and body.
Homevgﬁam;ab@ﬁ@al Watfipositisn,icomedsing a polppeptideceanianiof thedwsigpion #d@oagul opat hy in
the patient. 5 Road traffi.c acci.dents are the |eading cause of accidental
deas h pharmappsticaly agpiphle SITEETRF &P 000 deaths fromthemin the US each
year. Many ﬂ@;}é@eﬁ% vBritnB orcth@plakmidestidabmatpositioméccoiding tothe iyerione| t her
whi | st being treated by the paramedics, before they arrive or in transit to
t he Emafubetbadas exgdigiaentncl udes gunshot wounds. Gunshot wounds are traumas

that can rgsult, i.n mmssi JiiBEkd hER@beRES HRoBbepide variatsdi thest r oy
tissue as t Eet&t?ﬁ‘glp pasgﬁeéger? rough o the body, ?t her, ,i e in the torso

_the wh 1

or a ljivehtion, or théyphatiacatiivat conpogiion efdbineension. ekt AW P B hot wounds A
further exanmpl e ing falls. F ' ' hoRehRatn@f i | € of trauma
type ﬂ@aWE‘tPfquan?ﬁag%}iwgﬁf’?w ‘Ewu‘ﬁ?%% | ngtg’o%gﬁ g@;[é(;ﬂlei d P?)bjnect or the

gr Ou%a{icfn% b gl PiReatAMS anb oinhosipeatients with vericealblerds or sgtYPE bl unt
trauma. In the US falls are a cog%mn cause of,. %?ﬁéqqﬁﬁﬁt% So h,

nunbe astpinigstiodl biegdingyoand Ap gatiepfs WRAFENRS © g"r%ﬁ e PR des rachi nery

acci dents. |e die in the US from machinery

acci déﬁ@%}oglééfog@{é&gé?ﬁs, %g?%usel?gjeg?rgck by, or entangled in. . mackinery. The
figures ar eTﬁﬁmhisdaﬁnedsisgminﬁmmmgiéﬁsweﬂ%@@G?x‘ﬂngf F‘gef"f[ﬂls%er exanpl e

I ncl udes_ st ab ngs. .S ek ' hBlesdno@s. that o can

al sié d@ﬁdg:@cﬁlgg\gf@eégﬁ{lg}fﬁa{ﬁo#%e %Fﬂgér@ ms?ﬁ‘l{dlbﬂ/kgllli)l} tonbe?damaged In a stab
wound ar e t g isvdssifi6 dithérrbhes bi peaeteativre. Hent dohmarosaisie MEERE of the |iver
is the term nal sequel of_prol ed repeated |nj atic

par enchyppeessidt erzah éamags and mfe§na§) E@H@%W%W?e%#%%g E%%ér%%gds (Ig]?ep fi brous
tissue S%ﬁar é% 41‘3%3 @?9@%@%&%@(@%&9%& @Strbyag tistae, vedselsandirgins) esdisnor mal

organicfﬁﬁ Lol s and'thus is cause deteriorated liver
f unct iip Bxtefaithaendrehapave prol onged prothrombin times as a result of the

[ i ' RO A RO A R e e B ey Of chy oni
liver ﬂhg.i;liﬂbgﬁcal‘éﬁhﬁéhs&ﬁﬁ nieClasisinsfarinitiatey withdnitial pripherad AakmeepEEE ed pr ol onged
Hver v%soconsltrri]étig:rl ¥d sht?ntrbrlor})?lstcly aleoc];néa? ceﬁréuia ioh, Ifrg%uﬁgor? ﬁ%ﬁ?ﬂst@éd,
hypovelemia shock (multiple organ failure due to inadequate perfusion) ensues. Since tissues
throughout the body become starved for oxygen, anaerobic metabolism begins. However, the
25 concomitant lactic acid leads the blood pH to drop and metabolic acidosis develops. If acidosis
is severe and uncorrected, the patient may develop multisystem failure and die.
Although the majority of trauma patients are hypothermic on arrival in the emergency
room due to the environmeﬁtal conditions at the scene, inadequate protection, intravenous fiuid
administration and ongoing blood loss worsen the hjwpothennic state. Deficiencies in
30 coagulation factors can result from blood loss or transfusmns Meanwhile, acidosis and
, hjpothermia interfere with blood clotting mechanisms. Thus coagulopathy det{elops, which in
urn, may mask surgical bleeding sites and hamper the control of mechanical blesding.

Hypothermia, coagulopathy and acidosis are often characterised as the “trauma triad of death”




direct liver injury, including chronic al coholism chro I c.viral patitis
(types B, C, and D), and 30 auto immune hepatitis as wel O%%t lb?zpﬁﬁl rect
injury by way of bile duct damage, including primary biliary cirrhosis,

primary sokgh9ehnRg cholangitis and biliary atresia. LespogpRisgascauses of
cirrhosis include direct liver injury frominherited di sease such as cystic

fibrosis, alpha-Il-antitrypsin def4gi ency henmochr omat osi s, WIlson's

di sease, gal act ose I aaﬁgﬁﬁacﬁ&n@ié@h&{ 2006 WO
03/ 093465 ﬁ@?"”@l@’é’% 6‘?9&% %age%g% Fant ataﬁ%n st primarily reserved for late

stag?ngd bt bype@bi i, Wiklistsemé toad wraffiaeccidents arﬂﬂ@b&ﬁ@ﬁ‘?slﬂéw for treating
the diséase. To be eligible for . t be
cl as spentteativeang; mngrosdgﬁl%ea%@émﬁﬁ?@q@;ﬁ‘%gﬁ‘?ﬁ ona B{):t?:ﬁtgﬂéh a for

sel ect

Ren alllizefdintco hihy inghepatientper f orned. 5
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wi tsh mwdlmfﬁ@mdmg&ed@dmwp ‘X%‘g &?Hé Tﬁ%??reggies with the
reser 0 on ,of 1 ﬁemmﬁélbwmbhyfmegh in ‘
corrpa @8% %d‘stilﬁ orp fceig, aﬁ?QF ? rs. A(fligur ate data on_t tE lF- ci dence of
var i cgaliefleare mmgsﬂlﬁuigmfedteﬂbymbpmedmmbefh@thm@ or histt 19788 ERat at the
time of di agn05| S, var,i ar e, prese erfomrensat ed and
10 30% of "j?‘feé @ﬁ@uflﬂ Phﬂ%lgp@b@gg/grg?‘ug%%se atients with
vari ces v Itﬂl Fq%qg%édﬁfgc ehratinélaridiebtrayaissucssittedntietphssosiiaughl bl eedi ng

ed W 0%ris |

f t t th
L?eéiéiil,&';‘whmmmmeéweraaﬁ%@é@ﬁs{ a0 posfs ot MEIRRL FECCT o e

t he nan gctur of a nedicanent for the treatnent of di seases or disorder
wher ePSIE 8 Por mat i on is desirable. A stil] further aspect of fhe present
i nvention @Eﬁ:ﬁh&&xﬁxﬁpﬁm‘tﬂdhmﬂllﬁ Gaﬂﬂmsdﬁleatsiﬂﬁbfﬁmﬂﬁﬂ%ﬁ‘la YPHY 8%%i sease or

di sorder wherein_ cl f daficifle b@HM Ni stering to

a maniveffic pesidsaie Py k&?‘@%@o ‘%% r?o%gérilﬁoqul%[%e pol ypeptide variant or

the p &r?ﬁﬁrﬁ'&ﬁd Se%bleﬁﬁmﬁhttﬂaﬁﬁa%tﬁehﬁ ifsllserd 4 @mmonnavssivbasetdspiehi a i s caused
by on ree nmechani sns-decreased bone marrow production, increased

spl £nileaths egplesing abowA3.080. accel erated destruction of platelets. 20

hageall die s
feduces. t ik S pi ubp ol 6y Aiclsely TR 206 de?‘?ﬁ*“g;%f‘ﬁct f?“éf atel et

t r ansfnusé UB fiosm rﬁ&:hﬂﬁﬁj dccident relpted ﬂ@ﬁlsswlvﬁﬂﬁﬁ strackibg Qxenigp ections,
threshol d of 5000/1 may Q@ sufflq% etnt dR'@y¥ent spontaneous hem)rrhage.
For |ﬁ'@%¢3§§é The fipg Smals u elefs I's the usual target level. In

patients tﬁﬁ(ﬁh&-@xﬁﬂ bl Mdemibowcmnat Sitabtveouhds argmmgatﬂfélya&m@dha

t ransf usi ons, eedi ng can be 25 extre t Exanpl es
of i eevlwsaticsustee legding: Ehoomewns g %@%’F%?ﬁ?& %%tﬁblo\g salgér)thalf)l e

ggc\l/\gﬂ éfaqgﬂagé{l“%ﬁ‘f’%d r&%;e)vgr teo henor r hages, including brain henorrhages,
Cirthosis of the Tiver is the terminal sequel of prolonged repeated injury to the hepatic
parenchyma. The end result is the formation of broad bands of fibrous tissue separating
regenerative nodules that do not maintain the normal organization of liver lobules and thus
»s  cause deteriorated liver function. Patients have prolonged prothrombm times as a result of the
depletion of vitamin K—dependent coagulation factors. Pathogenetlca]ly, liver cirrhosis should
be regarded as the final common pathway of chronic liver injury, which can result from any
form of intense repeated prolonged liver cell injury. Cirrhosis of the liver may be caused by
' direct liver injury, including chronic alcoholism, chronic viral hepatitis (types B, C, and D), and
30 auto immune hepatitis as well as by indirect injury by way of bile duct damage, including
: prjmary biliary cirthosis, primary sclerosing cholangms and biliary atresia. Less common
causes of cirrhosis include direct liver injury from inherited disease such as cystm fibrosis,
| alpha-1-antitrypsin deficiency, hemochromatosis, Wilson’s disease, galactosemia, and glycogen

storage disease.



uncontrol | ed bl eedi ngs, such as trauma. Further exanple nclud tients
undergoing living transplantations, patients undergoinéO and
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i nvention w® @@dvsaes stered to patients in a therapeuticaptpxeidoeiti ve dose,
normal Iy one approximately paralleling that enployed in therapy wth rFVII
such as NovoSeven(r), or at |ower dddage. By "therapeutically effective

dose" her ei Nryahd)ARE6 isPrsasl résbiabd fos ladftddecirthiotic patieits,orhereet ishike desi r ed
effects in relafion to the condltlonpfg@{?f% Cct.ober 2006 WO Q[?/ 093465
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conj un#ifhoygh sGems %@&@%%ﬁ@@%@mqq%“&ng% hal f-1ife of the
conposi ti onsa ¢caRek dation tBERGIEHce HEALELR Blbedifitis Badit@Sitain. e key Allsy, the

pol ypeptide variant or conposition of the inventi on s adm ni stered in an
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Phar naceuti cal Sciences, 18th edition . 1t CGennaro, p@%dé' Publ i shi ng
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Phar namihmmﬁhg Braaﬁmmilﬂeﬁ)ﬁ@e)itheﬂaoéazpeﬂeppmmmt ofithé polypeptideradiatitiovent i on can

be forppul ated |n i cal ..o conpositions by well-known nethods. :
Sui t apthep gé“éﬂvmnby Reni ngton's Pharmaceutical Sciences

by E. W Narﬁlﬁ-éhﬂﬁd@fobe:ﬁ’ﬂa'caus@by on&@fhuédnech&ﬁﬁﬁb)—dec?éh@db@dexmrﬁw de variant of

the invention can be used "as is" and/or in a salt pﬁagqq] t hereof. Suitable
sal t s productier indsepsedsplenicsequestipion @r aeselespiaddestipichion of DEIRlSS. net al s or al kal i ne
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cr yst aintitdre aﬂblbaﬁngaﬂrmmi“@htﬁd fot pmphylampﬁt@etnﬂaasfmmmw QeVplcknmposi ti on of
the invention may be adm ni stered al one or in gi unction W|th ot her

theraﬂ@ﬂ@ﬂ%wﬁb@ﬁﬁﬁﬂm@l%émf@hﬁw Yﬁiﬁs& HOPEYFR of the same

spontaneous hemorrhage, For invasive procedizes, 50,000/p1 platelets is the usual target level.

In patients who develop antibodies to platelets following repeated transfusions, bleeding can be

25 extremely difficult {o control. -

Examples of diseases/disorders wherein increased clot formation is desirable include,
but is not limited to, heniorrhages, including brain hemorthages, as well as patient with severe
uncontrolled bleedings, such as trauma. Further examples include patients undergoing hvmg '
- {ransplantations, patients undergoing resection and patients with variceal bleedings.
30 The pblypeptide variants of the invention is administered to patients in a
‘ thérapeiltically effective dose, normally one approximately paralleling that employed in therapy -

with tFVII 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 refation to the condition for
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| 1 US | ol el PO B bl QB p@ble Larianangtaiyis wewbinsatiniues - el
known™ T n the art, “such as punps or_inpl ant ai%ﬁn ..1n sﬁ”@"’;ﬂa&}% ces the
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for {3@?@%@%@1“%@%&@@@ on. t oué’h in mané} cages h rrgceutical
sol ut pRRidso8 MRiblghdr end L Alevgagpd, dds.dEaylom& [Fragois {2008); Hp%ﬁ)@%‘?? te for
i medi ate use, such parenteral ,f I3t ipns BV .alpsQs ppodys. provided in
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Pharmaceutical Sciences by E.W. Martin (Mark Publ. Co., 16th Ed., 1980).

| The polypeptide variant of the invention can be used “as is” and/or in a salt form
thereof. Suitable salts include, but are not limited to, salts with alkali metals or alkaline earth
metals, such as-sodium, potassium, calcium and magnesium, as well as e.g. zinc salts. These
»s salts or complexes may by present as a crystalline and/or amorphous structure,

The pharmaceutical compositibn of the invention may be adl_ninistered alone or in
conjunction with other therapeutic agents. These agents may be incorporated as part of the same

- pharmaceutical composition or may be administered separately from the polypgpﬁde variant of -
another treatment schedule. In addition,

the invention, either concurrently or in accordance with .
30 the polypeptide variant or pharmaceutical composition of the invention may be used as an
- adjuvant to other therapies. |
A "patient” for the purposes of the present invention includes both humans and other
mammals. Thus, the methods are applicable to both human therapy and veterinary applications.
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mi x¢ upasienteand, in the case of smeregRicssgRickey %c.%'&p’%htl%;bt%gérn ?éé&a(%{iid- sodi um tartrate

m xture, t ' b wRIPAGES whoh bRy dartitiar iidicktimmdreingdrentad fnd willibg- sodi um
hydr o%@g'%@gﬁﬁ?@& C.), %unal?g?e buffers (e.g., fumaric aci d-nonosodi um
f umar ggparentiome peskil kg dre aci d- di sodi um fumarate mi xture, nmonosodi um

fumar at e- di ﬁ%fjaig@u Emﬂi%cﬁ%ggri A8 tollidibtHng of BE Bredent BivétdoR dircbdpetfbmnel ife. g.

gl uconi c ac conate m xture, gluconic acid s sodi um hydroxi de
M Xt U Sietpbfien) ifcladihg biaiottimitednto girglly ovhgutenaepsly, jntEaverauelYy | oxal ate buffer

(e.g., oxalic acid-sodium oxal ate m xtur | ' fn%gﬁj]llﬂﬂ’ﬁ (dr oxi de

m x6 ukngracessbupllss myEnas %Bﬁ%@@ﬁﬁéﬁmﬁ@%&%‘iﬁgﬁ tg)gc;%:;gybuf fers

(e.qg. .. lagcti j Gl 1A} b3k b} @hélaxdeptable nhanntri The famnulatooy ehydr oxi de

m Xt uy%ggaf(ﬁgtlt%f%ﬁ%g? -Qgg%*glssi u?n@f act at dpm_ xture, et ; o %Qﬁi %ﬁﬁﬁfeg buffers
PR L0 um hydr

(e.g. adminiddrel aotinhossly by infusios; although balunipjectionds 308 oxi de

m xture,.etc.). Additio : Lk i dofi® iddtMcdhinsfohatletidns kfagr s,

hi stiaﬁe%n%‘m;“&%mgﬁ%“htarsi’wyﬁ“g ne salts such as Tris. Stabilizers refer

to a Bt gRehigapplianya sdlutinor girgnt s, whi ch can range in function froma

bul ki ng agent to an additive which solubilizes the therapeutic agent or

helps to prevent denaturation or adherence to the container wall. Typical

st abi lPiaFe?: can be polyhydric sugar al cohols (enunerated above); am no

aci ds“suchas arginine, |lysine, glycjne, glutamne. s:a I ne,

hi stidi ne, Alpaefermas exemplen andl,almaﬂﬂétefei??g}m U AP 8?‘%%‘.‘%‘%?9‘&%& am ¢ aci d,

tbreonine, . efc. L dap hahy¥ases BAmaddufi e SdlstionFosilaons act ose,

trehamé@gﬂq%ﬁmggotbogﬂnjlﬂ%ﬁ%}??%l@sorblﬁtol, i dso
provided in liquid form, appropriate for immediate use, such parenteral formulations may aiso

25 beprovided in frozen or in lyophilized form. In the former case, the composition must be

thawed prior fo use., The latter form is often used to enhance the stability of the active

compound contained in the composition under-a wider variety of storage conditions, as it is

recognized by those skilled in the art that lyophilized pfeparations are generally more stable .

than their liquid counterparts. Such Iyophilized prepérations are reconstituted prior to use by the
30 addition of one or more suitable pharmaceutically acceptable diluents such as sterile water for

, m_] ection or sterile physiological saline solution. '
In case of parenterals, they are prepared for storage as lyophilized formulations or
aqueous solutions by mixing, as appropriate, the polypeptide variant having the desired degree
.of purity with one or more pharmaceutidally acceptable catriers, excipients or stabilizers



xylitol, ribitol, myoinisitol, galactitol, glycerol and the Iike, including
cyclitols such as inositol; polyethylene glycol; am no 396?‘601&‘6 9 rs;
sul fur-contai ni ng reduci ng agents, such as urea, glutathione, thioctic
aci d, sodiwmestdsegl ycol ate, thioglycerol, a-nonothioglyeerdkomdashssodi um 30
thiosul fate; |ow nol ecul ar wei ght pol ypeptides (i.e. <10 residues);
proteins such as human serum al bufi n, bovine serumal bumn, gelatin or
i mmunogl Qbul i ns; . hydr ophidl | NMEHed 9 st eXaty ybxrffenlngl i done;
nnnos‘)éll‘&‘ﬂ& g‘?@ﬁ%ﬁﬁ‘ 5‘2@&1 fg"g{e?:ﬁ%annose&&ﬁliﬁ%se an q @8
di saceBaL istBBizmg epers ptmtram'e&, isnehifiersenaurignis gerastats of ACeE M har i des such as
raf fi nose, and 30 t oper. 2006 \/\D 03/ 093465 PCT/ DKO3/00276 51
pol y%@@’ﬁéﬁﬂ%ﬁé‘é’%ﬂ %ced]@%op tgf‘%ibl lizers are typically present in the
range of f i %ﬁ gefits hdip ;t(pﬁgnﬁalrthép}mmﬁher@gewhmheppr@nm@h% active protein

|

wei ght Preserv ves are added. to ret rd m d are
typ;?qﬂllyklylogmaﬂ@on@m@nﬁhﬁﬂﬂ@e typipallygesentd %%‘?e’&ﬂ%% ‘\—%@9 é %‘%tgzgr eservatives
for use wWiith r ey dg&mhﬁrb tmhemm}de ohol ,

ot a0 gpout Sl Fnfy SBERE phae %Ta%%f"”s“’“" A oc] aded

para par aben, dec dgﬁ h% penzyl
anmo rurga“ﬂl&ahidqﬁerMc smédszadl kadh lthsrrﬁOﬁalGh aegjirate byfh efE) EHPST i de,

brom de or io0dide X t.ho cl%d_lﬁ@{ogmﬂﬁcﬁmth as net hyl
or pr@?ﬂﬁ!%@?étﬁé‘ﬁ?‘mﬁeaflg& n%'tn oeﬁls%lﬁ%%ﬁk cyc‘ﬁ)hexanol and 3-pentanol .

| sot OIEF{X‘HIE |l )S s@&iﬁatétﬂdﬂéis (eog %ﬂaxmeamcbnmnmodlumﬁummﬂwm :@B?PEJ‘B%l ti ons and

I ncl ude hydric sugar, al co refer Gk oher sugar
al Ctx)l“mitb$odsmhw @qf?@‘&}‘%ﬁuc"n’é‘f%ﬂ‘ﬂ&?q S‘écl"“’g%??m% tuke) ¢ tP?t egoa:qg‘lg tol and
mann ARrtHR alairdﬁiﬁmﬁ umnaraaennmmartm n 0.1 %
and Bgf-a‘%%ié%dlﬁmpl cal 1% to 5% taki nlg [ to ac oun e relative
amur\goanﬁihﬁdﬁﬁudﬁmﬁture,mgx)eﬁlmﬂ@u%rﬁeE@ﬁ%n%?f'é’@? %"mc% ®rgents (al so

known as "wettin e Etg.ldg glginlfmmhnam ng the
therdp@@ﬁ?@@@%%g‘“‘g&s%ﬁw)fﬂ %/to pr Ot g@@&%&é&?ﬁgpeut T poI ype %I de agai nst

agi t o AL EREorRBONERANE. 2N giutdnicclvidedos bmpgly erinele mikare EEANCAYSN to be

exposed to shéar surface stress wthout causi le | t he
pol ypmﬂiundbydrwﬂqlamearﬁéﬁﬂ%ﬁ?l PQW%QXH enr &@%%F{aé%?’ggﬁs (20, 80,

BLC. ) o P RARR &%ﬂ# é—%ﬁmﬁ& Gxdlic aeidwoamny&om@mm oxqémlawdxyet hyl ene

sor b| ers

2 Addi
m scei,dt@dgﬁmahmnmlnqtcm K h@thtﬁd?g T\(l\eﬁaeﬁ(@gh&@&ﬁ‘r) ot Qg Sigi igm 1 ‘?t t? gie%t.%nglt arch),
chel al 109, R8eh! okif By R Ak: s8R bR IR Aud e, RGN oot

nl

net hi eAd osolfvent active i ngredi eg‘rdgmay al so be
ent r apnedobdt d&ldcgoﬁﬁﬁpﬁdéta&e&nimfmmﬁd acuﬁmdimélmé‘de B on
techn%es or by interfaci ol atio su%ﬁasTns

hy de omalpesshjlitissiaranhesphate tafﬁthﬁ'%/{m% % rny acyl ate) mcro capsul es,

in coll ol dat, i Ng. refi€ld ﬁ’lﬁ'ﬁé/d GAMeE5:19158 e:(c'ilﬁént@)ﬁﬁﬂhloan tanpomdimetion oM A n
m crospheres, mcro enul sions, nano-
bulking agent to an additive which solubilizes the therapeutic agent or helps to prevent
denaturation or adherence to the container wall. Typical stabilizers can be polyhydric sugar
alcohols (enumerated above); amino acids such as arginine, lysine, glycine, glutamine,

%5 agparagine, histidine, alanine, omithine, L-leucine, 2-pheny1alanme, glutamic acid, threonme,
etc., organic sugars or sugar alcohols, such as lactose, trehalose, stachyose, mannitol, sorbltol
xylitol, ribitol, myoinisitdl galactitol, glycerol and the like, inchuding cyclitols such as inositol;
polyethylene glycol; amino acid polymers; mﬂﬁn-oontaining reducing agents, such as urea,
-glutathione, thioctic acid, sodium thioglycolate, thioglycerol, a-monothioglycerol and sodium

30 thiosulfate; low molecular weight polypeptides (i.e. <10 residues); proteins such as human

‘ serum albumin, bovine serum albumin, gelatin or immunoglobulins; hydrophilic polymers such
as polyvmylpyrrohdone monosaccharides such as xylose, mannose, fructose and glucose,

dlsacchaudes such as lactose, maltose and sucrose; trisaccharides such as raffinose, and



particles and nano capsules) or in macro enul sions. Such techniques are

di sclosed in Remington's Pharmaceutical Sciences, supra0 @HplsiiZ8pa

formul ations to be used for in vivo adm nistration nmust be sterile. This is
30 readi |l ywaasesstd shed, for exanple, by filtration threyghkslfhtd €
filtration menbranes. 30 October 2006 WO 03/093465 PCT/ DKO3/00276 52

Sust ai ned rel ease preparati ons Exafpl es of sustained-rel ease preparations

i ncl ude seni -.per ngahl t .l ' QR Rise oPROIGEItS cont ai ni ng

t he pB‘ﬁW&%‘]ﬁ‘%@ Sgg}?saéﬁ , t%tg}ﬁﬁn%%ﬂs%%@kﬂgwﬁﬁﬁsui taggl e form such as a
film pg,000 @008 peighebasedocthpictive pbteineightned- r el ease matrices include

pol yesters,_ s hydrogel or _.exanpl.e (2 t ARhbasgs yl ate) or
pol y(vi nyl JTIWY?S%N%S%‘{;%WF% ?bl%lc%%r%}dgy %ﬁﬁéé{glag?légm ¢ acid and

et hyl ¢ baghil ABE (Wi SuitbBpidakhtivesfob ybewith the pregint ivettiendciidegr adabl e

| actic aci d-gl cofi c acid copolymers such gs t.he P%g'—?:?d%ﬁéd{i)lb chnol ogy or
Lups ophebebbenzy alth},@@iaéﬁ?S@’Hﬁe@V]dngfﬁzﬁ?’é’?ﬂy %6@@ BrevYactic aci d- gl ycol i ¢
acid _co ' b HefalkoniEn EdrideDrémide 3 doghidepxybut yri ¢
aci d. ngﬁikel&p%g?%/rﬁdg’fbs suc alglﬁg‘t%ﬁ%ene-vi nyl acetate an actic 1

aci d- gépethoninandhibridiesiitybparaie af methyles propel magaben. GHEe OJQéGrS?rSH’Q ’such as up

to or oyer 10 s,.certain hydrogels release proteins for shorter tine
peri oﬁ%?ﬁ\%@ﬁ?%@]ﬁ%n@t ed pol ypeptides remain in the body for a long tine,
they may depabsicEiersQke AT gnue isstomcityesfiliguidebmpositioss md ipludeoi st ure at 37C,
resulting in a | oss of biological.actiyit a | nges in

| moinpgfehmdgicsygar F@é’f’lﬂ%a{ef"g‘ib?)gtﬂ"gﬁir@smh’fﬁerb%lgﬁégclggéégﬁ@g% ?Prg_l i zation s
depengéyﬂﬂitéigaraﬂgﬁl,fﬁgﬁ{aﬁ @darﬁi@ﬂl iahY Rhteel, PEyhydricaigohels cinbetphsserdgyamegat i on

mechanrsm i I'scovered to be intermol ecul ar S:S.bond formatian through

t hi o- einswitbetsveen O %rand 3% by weight Brpiqallyd YodA Srﬁwﬁ% "38 H‘?"B\‘}’ga“eﬂ?aﬁrgedi fying

sul fhydryl residues, lyophilizing fromacidic solutions, controlling

noi st Bﬁn@%g%?ﬁgﬁf’tge{}ggﬁ%mg%propri ate additives, and devel o&&g specific

pol ymer mat NbxichtgueBdtinton detergeh Galsokmewn epiwdttingfagenifipmayBeREIBEY in t he
follow ng non-limtjng exanples. JTERIA Lil e Surface
Ar e hegaylubilizng thedhesarentic 3gersgs Whll %/%%é’g%te‘%té?e%é an? @iﬁ%&lﬁ%s J. .

Mol . Bi . 5h ; o 19 Aspfsitdme Zoriil)idOBDe ¥rpasedtnishar si ty) is used
to corr‘%hat“‘e’éﬁrhdgg%g%gé%g%o&e surf;ce area (At\gﬁ) of . .t he indivi %ﬁks atons in
the siurict siras withi causingeanatyrpsionf fhy paleeptide fuiighle apnyjonigsurfs and defi nes

or obe ereppapserbeby A0 R0, HER PR S ISR NBOHE Bl P ar ogen

pr obe RC. ron aly WVater I'ecul es and all hydrogen

at ons cfh LSBAMEHo 0BG FDvdeh@-200Tiveén®8@ et , as shoul d ot her atons
not di‘pﬁg‘gﬁy reeat ed to the pgg?ei_n. 30 Qct ober 20%& X
20 Additional miscellaneous excipients include b g agents or Tillers (e.g. starc ),

chelating agents (e.g. EDTA), antioxidants {e.g., ascorbic acid, methionine, vitamin E) and

1)

cosolvents. _
The active ingredient may also be entrapped in microcapsules prepared, for example,
by coascervation techniques or by interfacial polymerization, for example
25 hydroxymethylcellulose, gelatin or poly-(methylmethacylate) microcapsules, in colloidal drug
delivery systems (for example liposomes, albumin microspheres, microemulsions, nano-
particles and nanocapsulés) or in macroemulsions. Such techniques are disclosed in
Remington's Pharmaceutical Sciences, supra. '
Pérent,eral formulations fo be used for in vivo administration must be sterile. This is
30 readily accomﬁlished, for example, by filtration through sterile ﬁltration membranes. '



WO 03/ 093465 PCT/ DKO3/ 00276 53 Fractional ASA of Side Chain The fractional
ASA of the side chain atons is conputed by division of BR&Odudehrdfl0d he ASA
of the atons in the side chain with a value representing the ASA of the

si de chai ny8lgB4ss0f that residue type in an extended Abgr¥r@d@2f! | peptide
(See Hubbard, Canpbell & Thornton s (1991) J. Ml . Biol.220,507-530). For
this exarrple the CA atomis regardél as a part of the side chain of

GyC| es_bu for the remaining residues. The following table is
used m’%“' %u ?E’EE%{"GB/Q%SA for the side chain; Ala 69.23 A %5&#40. 76 A

Arg 200. 35 Bayles dfsthifledireleas prpaativstindais somipermsthlapaigoes o Asp 102.06

A Phe 163,90 A 96..69 A Pr n

14- 0. hydeophgb IGPQEY&%& °%‘%%F‘$ﬂ%ﬁ PE@EEPJ&% ?(g“@t’ ﬂ%dg’ﬁﬂﬁmﬁg‘@“%gszu%{gblégm% Hi s 147.00

A TYTondif & Sfindor d]ih%c%ﬁlﬂeQExsﬁnﬁl'ﬁ of bilstéinckidvaleds® niddrideslinekidepalysstrect ed i n t he

structure are defined as havin 00% e urel 2 & t hought to

res1 cheydragelsi(fox exanple; pefy@riydr %&hééﬁeﬁ%ﬂ%g& Efvﬁﬂy aﬁ%ég @(‘:i ds at positions
é}ﬁ d%56 r#o??me@gﬁ? utafo ackandRehyRD- o tﬁnﬁb Inofldbgradatieathylmmeng 100%

expos%

ances Between Atoms 15 The di'stance between atons
IS NMogh 1aaaaﬂeydegaﬂaﬂmm¢cﬂ@1mhm@eanohmnegwsaghwsd%e Probeasi®r e e. g.

I ht | | . 98.0, Act Site R ¢
el ?fe@nafvgm;w e e L S I AV

AR5y bulberdca cb
w0 0 53%5%&@%%?%%459%£W£#2?m natt on”o °¥?M§E‘:§;§m‘a i ng S te

The; Tés eltiytestienviny atetate and dhstit anidtglyeolicomidranatieplegte ot °<fl €having their
?g;gf&'ﬁglﬂs ¢ l;{%f a}&e?r g{rel? g%(g&?rg,%@gmﬂ BYdtogdrs fRleRddiphdteinsfak Shoktér tiieé er m ned by at

periods. When encapsulated polypeptides remain in the body for a long time, they may denature

or aggregate as a result of exposure fo moisture at 37°C, resulting in a loss of biological activity
and possible changes in immunogenicity. Rational strategies can be devised for stabilization

s depending on the mechanism involved. For example, if the aggregation mechanism is
discovered to be intermolecular S-S bond formation through thio-disutfide interchange,
stabilization may be achieved by modifying sulfhydryl residues, lyophilizing from acidic
solutions, controlling moisture content, using appropriate additives, and developing specific
polymer matrix compositions. _ ' |

0 The invention is farther described in the following non-limiting examples.

MATERIALS AND METHODS

Accessible Surface Area (AS4)
5 " The computer program Access (B. Lee and F.M Richards, J. Mol.Biol. 55: 379-400

(1971)) version 2 (© 1983 Yale University) is used to compute the accessible surface area
(ASA) of the individual atoms in the structure. ‘This method typically uses a probe-size of 1 4A
and defines the Accessible Surface Area (ASA) as the area formed by the center of the probe.
Prior to this calculation all water molecules and all hydrogen atoms should be removed from

j0 the coordinate set, as should other atoms not direcﬂy related to the protein.



one on the isolated ligand(s) in the ligand(s)/receptor(s) conplex and one
on the conplete s ligand(s)/receptor(s) conplex. Measur ol 288%uced
Sensitivity to Proteol ytic Degradation Proteol ytic degradati on can be
measur ed uwiong/oeshes assay described in US 5,580,560, Exaopbgomozrwhere
proteolysis is autoproteolysis. 0 Furthernore, reduced proteolysis can be
tested in an in vivo nodel using r ad®ol abel | ed sanpl es and conparing

pr ot eolpygéonali A4S Yide Thamd the pol ypeptide variant of the invention by

wi t hdrawi ng bl ood sanpl es .and, subj.ecting these.to , SDS- P and

aut or adi ogr awacp?%é\ﬁg&f&?é@cghﬁiﬂ’é‘s Q?’_'“ﬁghﬁd’fvwono‘é F}er?ifﬂlﬁ

pr ot eol gy &ﬂ@&i&:ﬂé’ﬁtth@ﬁde, chERAHER 1R G &ehitithe ASALAMRIIe B omst ended to

mean a nmeasurable reduction in cleavage conpared to .s that obtained by

r hFVI | af thet nesidua typin oy exfended ddariddatripeptide (ea Swbbard Gampbell &CGomlYE gel s,
HPLC or, v, i kM i i to wld
type®aSiRD FRBEBIE 20N 3308 B kB e A At inhobafadbe a B mEAMe | 2, 0
Det er michaih bDGlyoihe tesiduddiuenot farthaAbigintng aésidacs. The filioving\table isnvsed as0 The

mol ecul ar i ght  of I&L ide variants is determ ned by either SDS-PACE,
gel fiﬁ"‘ﬁ‘%&i{wp*gésfg %B@f ; matrix assisted |aser desorption nmass
spectronetry or equilibrium centrifugation, e.g. SDS-PAGE according to
Laemm i, U K, Nature Mol 227 (1970). —pp.680-8 JE-independent Fact or

R- L. T
XActivation Assay 28Blarhis é&?rg\;phlas bee 1L§léscri168&6i¥glget ail on page 39826
in Nel sestuen et a3 83 200 76" -%39831. Briefly, the

nol ecul e to be assaﬁre% (eii[bﬁ'gry RVI | a, }T#fll I aﬁ(?riétgﬁxe bol ypepti de vari ant

of the invention {Ashts [agbsareld f or mj Mes mi|X&d.08i4°h a source of

phosphol i pi d ( phosphatidyl chelinel—and phosphatieyserine in a ratio of 8:2
or phosphati dyl cho Ase pH@%ﬁﬁ&zi dyl ser Bee and lgg'bB sphati dyl et hanol in a
ratio of 4:2:4) an 'C-'i‘é""C[ ok gbRZITS DUTPRF CqNyalghiaAg| BSA. After a
specified incubati gn"tinmg the reaction |s stopped ‘by2 dition of excess
EDTA. The concentraGlon |d#0B8&Cor Xa i $Sethen |md8d64&d| fr om absor bance
change at 405 nm aH-er—agdi-tierrofF—a—chfopogett Bstrate (5-2222,

Chr onogeni x). Afte G@brre;‘f’ﬁéx‘s‘f rjom bac <E]'r‘round 1”1371\‘% sisue factor

i ndependent activ of [rikEYRTAA [(aw) @wjetermjsggﬂas t he absorbance
change after 10 m ut es nd thpzti ssue BO Qctagher 702 WO 03/ 093465

PCT/ DK03/ 00276 55| Hisct or] 4A88@8nldent apTywi ty| 136-61 e pol ypepti de vari ant
of the invention (gyasht)i kso—deterpined tigzabsor bance change
after 10 minutes. TH® ratil(;?‘ggf&ween t he ngl Vi ?&43?% hle pol ypepti de
variant, in its activated form and the activity of rhFVIla is defined as

a,,i' da,t. 5 Cotting Assay Clotting activity .is sured i n_one-stage
assays and diesidnesngt deterted in the sirueture giedleBnedzps having 100% exposure as they are

thought to reside in flexible regions. The gamma-carboxy glutamic acids at positions 6, 7, 14,
16, 19, 20, 25, 26, 29 and 35 are all defined as being 100% exposed.

Determining Distances Between Atoms |
15 The distance between atoms is most easily determined using molecular graphics
software e.g. Insight]I® v. 98.0, MSI INC.

Active Site Region
The active site region is defined as any residues having at least one atom within 10A
20 of any atom in the catalytic triad (residues H193, D242, 8344).



Thronbotrack |V coagul oneter (MEDI NOR). FVII depl eted hunman pl asma
(Anmerican Diagnostics) is reconstituted and equili brat e Qgtohes g6
tenperature for 15-20 mnutes. 50 pl of plasnma is then transferred to the
coagul onretwoesiesss to bFVIla, rhFVIla or variants are dptgbresdoiyeG yoxal i ne
Buffer (5.7 mMbarbiturate, 4.3 nMsodiumcitrate, 117 nM NaC, | ng/nL
BSA, pH 7.35). The sanples are adds4 to the cup in 50 pl and incubated at
37C for 2 mnutes. Thra l.astd.n (MEDINOR) is reconstituted with water and
CaClZD?%WHWE.Q?%FF&GU;%%EP%%%SEQi nitiated by adding 0.1 m .‘tahr onbopl astin
cont ai ni Ng Fhe TRRMdGRGR is defin@hrs sompusingrefiall sestiuge bavinEhaiasrSHP P var e

TF-i ndependent Cottin a hi.s ,assay. 4 88se] bed above
underS“%Wﬁ?ﬁ“ﬁé§ﬁ%ﬁﬁmnéf@ﬁlsg%wegﬁ' agﬁg%%gﬁgé%lﬁlggti n. 20

Am dol vt i GrARIE¥d ERmaaY id thé Hoal(s)/Reepials) compdext adoheavthesoraplptepept i de
substrates can be heasured using the chronpbgenic substrate S-2288

( D-4 | Begdad@)eceptgrishtamplemi | i de). The amidolytic activity maybe measured
both in the presence and absence of antithronmbin Il (ATIII). 25 HFVIIa,

rhFVIla or variant is diluted to 90 nMin assay buffer (50 nmM Na- Hepes pH
7.5, ABBsuidvhdnesiRediced Se/samiey o BroteolybsPegTndgtieh Heparin). Furthernore,

soluble TF (sTF) .i i Luted,to ﬁﬁg@i ' JeHhddagh UsAH8bls60,s diluted to
900 nMin a%%tﬁ?}}%‘iff%%?nwpeglf’ assg%ﬂléglg?%éfﬁfs mxed wth 20 | of the
Eglnl:glr? }&ggﬂ, 8, wift protedifsiadduRBroteolyFis] | or assay buffer. The final

ons of FVIla, sTF and ATI|Il, are 10,.5 : 3 pectively.
After 5 mi rPugibermeca FEneesPrefeoly iy EF?B@&H%WE e 3}%’9‘8‘3‘&%‘?3&%&?& fol | owned
by 10 min in s : r.6d eel bisti d8 vadidneoff thy/inmehdion byyn of t he
sy S psqtie ot I I e e o

S-228 t_he absorption at 405 nmis, determ ned at
sever whhdrawingbiriod sanplaganGetlibaing foesio SIAS-RYED gudigHor 3/ 00276 56

Thr onmbogr am Assay JThe. effect of : dramedwead t hr onbi n
generation Ipﬁsﬂ??fﬁ’ﬁw Oglﬂéesﬁﬁayiug& @Q@%@@nﬁ%&}%ﬁ%@ﬂ%ﬁi on of the assay
descr | g?éahﬁ;a dBERISR % iiﬂteﬂtt)iedﬁoaﬁeaﬁh gadasurahhe wﬂtrllqbinbmd%wmrmt,o 83: 589- ;31.
Brieflfy, the nolecule to be assayed (eithear hFVII | vari ant

i s i shatiobtined tyghl¥Ha py measpisd %Yg RC35fiRg ﬁﬁ&gwgfle s%glf"& ngﬁyp? [AS% the e(last'? poor

| as P) _ar it in @hmpdrisbo tit wil ackingthon of

e conBERbE HhiRaf Pl SR e e T

reco ctor” (rTF), relipidated rTF or another source
of TF b €dttoa ndepanded apivdiytassay decaib @& of phospholipid
(phosphati dyl chol i ne and phosphatidyl serine in a ratio of 8:2 or
phosphat i dyl chol i ne,

Determination of the Molecular Weight of Polypeptide Variants

20 The molecular weight of polypeptide variants is determined by either SDS-PAGE, gel
filtration, Western Blots, mafrix assisted laser desorption mass spectrometry or equilibrium
centrifugation, e.g. SDS-PAGE according to Laemmli, UX., Nature Vol 227 (1970), pp. 680-85.

ZT-indepeﬁdent Factor X Activation As.s'dy _
25 ~ This assay has been described in detail on page 39826 in Nelsestuen et al., J Biol Chem,
2001; 276:39825-39831.
Briefly, the molecule to be assayed (cither hFVIIa, thFVIIa or the polypeptide variant of
the invention in its activated form) is mixed with a source of phospholipid (phosphatidylcholine-
-and phosphatidylserine in a ratio of 82 or phosphatidjrlcholine, phosphatidylserine and
30 phosphaﬁdylethanol in a ratio of 4:2:4) and Factor X in Tﬁs buffer containing BSA. Aftera
: spéciﬁed incubation time the reaction is stopped by addition of excess EDTA. The concentraﬁo? .
of factor. Xais then measured from absorbance change at 405 nm after addition of a chromogenic
substrate (S-2222, Chromogenix). Afier correction from background the tissue factor independent
: .‘activity of thFVIIa (aw) is determined as the absorbance change after 10 minutes and the tissue



phosphati dyl seri ne and phosphatidyl ethanol in a ratio of_4;2:4) can be
added. 0 The reaction is started by addition of a fl uoreftRFOPEMRDI n
substrate and calcium chloride. The fluorescence is nmeasured continuously
and the t hwandsjomssgsri dol ytic activity is calcul ated by gaipgedtdng t he

sl ope of the fluorescence curve (the increase in fluorescence over tine).
In this way the tinme until maxi mnum3hronbin am dolytic activity is obtained

(T..) .and.tot al LR BnTARY intdAC o i6 AlkdDejermined fe
cal cuI@lméH?de?egd tgé%%??%vf P tgigeglure i's Iﬂsecj?, %%@ils O%iﬁi ned by
cent r ifid HpioTigmbe ciahdeyafidr Hmintk Bk ratiq bepwesndhe aptivity of fie PRIYPIRHTC BANy

coagul ation is Jjnhibited eith Us) ifrage (13 mMtri- sodium

cit rat"é}ts:a"E‘éﬂtﬁdttj?%é‘P h‘f’ﬁﬁi%?ﬁ‘&%ﬁ%@%%ﬁ"ﬁ“]ﬁf'ood) or a conbination of
citrate and corn trypsin inhibitor. The platelet count is adjusted to 3 X
108/ mL using buffer or autol ogous platelet poor plasma (PPP). PPP is

obt &i detibgAdaubl e centrifugation of PRP at 1000 g, 15C >0 for 10 min. FVII
depl etion i élog:algg@w 9 fidRatdd MorRRBaWdshystant okting it hiegeconied oft anal

anti body coup o0°a solid phase. Per wel| of a ,96-well.mcroliter plate
80 | PRbnistracddtcoagdoneer BEINOR) JMLhdenlsiert hqmﬁnwiqsmaffvﬁ?%m to be tested

in final conpcentrations, betwe osnigdéesh pivfS5 L assay
buf f erDiggosficp) 1§ Koo %ﬁﬁ?@%ﬂtg?&f%%%é%gﬁggbuffer congi sts of 20mV

Hepes,é;%@gk&ﬁéﬂ\&éﬂaﬁm@tm%@mﬂmaasapsn distilled water. The reaction is

start addi ng 201liL of the_subhstrate sol.utd 404 4l M cal cium
chlori de. Tmmmgt@nwwﬁl&g%@waﬁnﬁ@%g%%%%ﬁ g‘cf t he

reacti on takes, hS 1 HRARCBOA SIS 7.35)) ahé bangplésraed mided toditb dup a BMG

Fl uor r@é?‘%}}mﬁt tg%ég%?]%??%l?llfi l'ter at%}gQO jr]m anacliup;n em ssion filter at 460

nm  Thes0 {il a@nesbasd st 378 foedsminwed. i n each wel | of 96-well clear bottom

plates in 20-40 second interval 30 ove 3 | RUHILES addedlhearl € anal yzed

usi ng PRI shTsembapiagin AAERINOK is e “’4/@%3%%8@’?6@6@7 DK03/ 00276 57

ELI SA réfcﬁa}’is_'ﬁ]\{ﬁétufwmﬂgﬁx1 MPthkboplagproatimias 4. 5n €aGhdet er mi ned by ELI SA
0 r p

Vel ls a mcrotite late are coated with an antibody directed agai nst
t heispr ot easBPatdaradnalysed usinePREPsefeHe-of 2 gg/m in PBS (100 | per well).
After 2 hours coating at R T., the wells are washed 4 tines s with THT
buffer (100 mMM NaCl, 50 mM Tris-HCL pH 7.2 0.05% Tween-20). Subsequently,
200. | pf karaeChuipgidssayed - from 2. 5% st ock using 100 nM NaCl, 50 nM

inl'%b

Tris-HC1L pH 7.2) is dde r well fo 6KILNg. 48 whhdMh addggnbat i on at
RT., the MEP1F§SSQY€P§%§F1"88§&§W§%1®8V?'§D§?} (gléhr{%‘?ésﬁ)pﬁ onal Iy diluted in
diluti e s THT + 0.1 % Casein)) is added. After another incubation
of 1 hr a?ﬂé%tenperature, .the wells are washed 4 tinmes with THT buffer,

andz¢l00 io | of a biotin-labelled antibody directed agai nst the EG--1i ke
domai ndrgitlolgfiadspay s added. After another 1 hr incubation at RT., followed

by 4 more W?‘ﬁg eﬁasﬂi'yy\j c;[f Qﬂe%%a&qofcﬁﬁve shifl p!epﬁ}:fe substrates can be measured using the
dhromogenic substrate S-2238 (D-H&Pro-Arg—p-nitroanﬂide). The amidolytic activity may be -
measured both in the presence and absence of antithrombin Il (ATIII). '
25 ‘ HFVIIa, thFVIIa or variant is diluted to 90 nM in assay buffer (50 mM Na-Hepes pH
| 7.5, 150 mM NaCl, 5 mM CaCly, 0.1% BSA, 1U/ml Hepatin). Furthermore, soluble TF (sTF) is
diluted to 450 nM in assay buffer. ATIII is diluted to 900 nM in assay buffer. 120 pl of assay
buffer is mixed with 20 pl of the FV1Ia sample, 20 pl sTF and 20 pl ATIII or assay buffer. The
final concentrations of FVIIa, sTF and ATIH are 10, 50 and 100 nM, respectively. After 5 min
30 jncubation at rc;om temperature with gentle éhaking, followed by 10 min incubation at 37°C, the
~ reaction is started by addition of the $-2288 substrate to 1 mM and the absorption at 405 nm is

determined at several time points.



streptavi di n-horse radi sh peroxi dase (DAKO A/'S, d ostrup, Denmark, 1/10000
diluted) is added. After another 1 hr incubation at R ﬁQO?tabqw&%é by 4
nore washes with THT buffer, 100 | of TMB (3,3 ,5,5 -tetranet hyl benzi di ne,

Ker n- en- Teglp Alosdagdenmark) is added. After 30 15. min i | t RT. in
the dark, 100 gl of I MH2SO4 is added and OD450, is de?e%wrinﬁ{rqﬁe@%ﬁ

standard curve is prepared using rh§FVila (Novo Seven(r)). Alternatively,
FVI1/FVHa or variants nmay be quantified through the G a domain rather than
t hr oufftrorhegpnde®se domain. In this ELI SA set-up, wells are coated

over ni ght  Wirk Rerad of BT S TTH o @datlorethrinitin génemtiGCia Hume PleBWEISN and f or

detection, a cal ciumdependent Di QEi 20 lgﬁfbewd mqﬁfinﬁﬂ%m@nt i-da

domai testadini dxoetlifiedsversienpfize aseay/dsicriagsPnf2es, @ﬂk.eref ‘This set-up, 5 mM

CaCl2yi s, Hd0iaR 44 46161 THEa e fblbild B Aubea (amaiTVin, diFWTidorissay The whol e
00 g’

assay 1's perforned as descri bed1 b EI% et al hronbosis 2s

Ress ?Q{tagt)iseﬁjg@mmm}}atmmhmwm,wwm %B‘\ﬁ:?ﬁ@?{" Oil'ecoglst i Ej ut ed
coagul atl o a 1.S erLT or al . 0o
200(9), F%@#G@é@%&“%@ﬁ%?ﬁ%%ﬁﬁ%&@%@%%% 18591%2%5 gﬁ DK03/ 00276 58

EXANVPLES; dathx AU @ncthef Buro of aF (il asthrombonddstink-si sbarce of hosppolivid wi t h sol ubl e
ti ssue Tactor by Banner et Ane2089 is used for

cal.,. 7 s Mol Biol, 1996
this éﬁaspb&@ylchﬁﬁqe@%m@&éﬁe@%am?ﬁﬁgﬁgﬁﬁp%qs%r?aggw ues'in the reference
does not f okl Rthati s B0 bENE4)@a Ue tdded.sequent i al nunberi ng
accorﬁ?‘?‘?ﬁhﬂﬁgy}%%}%%&gmhe “ganmma- car boxﬁuta 1 C ac(’ijg%i@ positions 6,
7, 44, 16, TH3reach® is Bortedby additionai@ fygreganie bipeubstiaie AR (three letter
abbrevi atjo r E (one letter h@Mhk ARdmbiRAMIIIUAR adfidly 152 are not
pr eseflon 'M@f‘ﬁ?&?"d?g{easf%g%%@g%ﬁékg%gggefnperf(_)rrri ng fractional ASA
cal culALiingryalchividg the agieritie fabrestence ontve (heingicash in fROTESFEES HER | on of
accessibiliti'es of non standard and/.or mi ssing. i Sehidigd i n the
met hodme)-hetbaawﬁlemmqm@%ﬁlmwﬁﬁa%%@ﬁﬁ °ﬁ%ﬁf§§°§%§‘§dﬁm@% 25% of their
si de g¢hain gp@% Sk mt,? amde cAtulatd®, A3, F4, L5, E6, E7, L8, R9,
P10, %{%{‘b‘ff%, l,lﬁ‘%ﬁ%l,g K18(, E g, .E20,, 1, 5_%&%,, F24 glza%ei%’%, R28, E29,
F31ls K32, DR folkSving HeGdurEaisekBBP iy cpjainegby cpni! reshly 1 , D48, Q49,
Ao, 2t52250 g? S 5280 miBlood SdpulliRevis IfiBitedEither bPming Sibate GO MM 409, F71, L73,

sodium citrate), corn trypsin inhibitor (50-100 pg/ml blood) or a combination of citrate and

com trypsin inhibitor. The platelet count is adjusted to 3 x 10%/m1. using buffer or autologous

platelet poor plasma (PPP). PPP is obtained by double centrifugation of PRP‘ at 1000 g, 15°C

50 for 10 min. FVII depletion is done by incubating PPP with a FVII specific monoclonal antibody

coupled to a solid phase. | .
| Per well of a 96-well microtiter plate 80 il PRP is added and 20pL buffer containing

HFVII or variant to be tested in final concentrations between 0.1 and 100 nM. rTF is added in 5
pL assay buffei' to a final concentration of 1 pM. The assay buffer consists of 20mM Hepes,

25 150mM NaCl and 60-mg/m1 RSA in distilled water. The reaction is started by adding 20puL of
the substrate solution containing 0.1 M calcium chloride. The assay plate and reagents are
prewarmed to 37°C and the reaction takes place at this temperature. The fluorimeter used is

2 BMG Fluormeter with a excitation filter at 390 nm and an emission filter at 460 nm. The
' ﬂuorescenée is _fneasured in each well of 96-well clear bottorn plates in 20-40 second interval

30 over 30-180 minutes. Data are analyzed using PRISM Software.



P74, A75, E77, GI8, R79, E82, T83, HB4, K85 D86, DB7, (B8, LB9, 13, Vo2,
NO3, E94, @97, E99, 5103, D104, H105, T106, GLO7, T108,5%Qeeberdbya Ri113,
E116, Gl17, 5119, L120, 20 L121, A122, D123, Gl24, V125, 5126, T128, P129,
T130, V131womwbddadsl40, L141, E142, K143, Rl144, N145, Abdemriifiie K148,
P149, Q150, GI51, R152, G155, K157, V158, P160, K161, EI63, L171, N173,
Gl74, Al175, N184, T185,1186, H193, %197, K199, N200, R202, N203, 1205,
S214, Eéé%m'*m’ D217, (218, D219, 5222, R224, 5232, T233, V235, P236,
237, 29439, N240, H249, @50, P251, V253, T255, D256, E265, R266,
T267, E270, FAAIBId(or Faiabt) cMREGyatipeszTe detamined by §81SA.Jdlls of pERCOHERg  R290,

291, A292. 1293, |295. . E29 01 07, .CBQ 1, B12,
@13, Maipgte %@i%@%@’ﬁ“,ﬁbﬁéﬁ‘gfe"% i@"‘,ﬁm@gg‘?f;%s%f‘ Nevhd a%f%%ﬁ? Erf%131525, Y326,
Y332, Egﬁﬁm ooggp;eéwe 33 %er H$8hids cobiddat RIS he welR3B8wasbab4 im@866, G367,
1370, VAB71. 1@%57@ 9 (ofe Qu88 K309, RAQp 5393, £, F3OS. R3O,
P3975 @BBBHTVEHe (1006 NeQlp30 mR bos-Helpth 7. 30d5B Byeaan0)- S¥BseHpaY:0 ot ed i n
the 39 d.a in # j by i1q I i ISHOE2ihe d a
i Sg00 s MTRod i SRS B BaBaR ORIRVANEL AR HEIPEOR2IDE, -
eXPOS ek ér%uwﬁimg. Afr, 1 HABncubadion bER TEGhe vElls atc@mpRed, 2R 000 o, E16,

<as, E16; B0, p1, 828 £26 £26, 29,32, AN, 5 gR00,/38, 139, 142
543, Gumpldtapionaliydilssiin difuton befier (TES g 0. D& asqigypis afged. Afgrandihets s’ 150" £71
L73, Ps4 D 4 B8%s witB THT@8fFer, k9100190, V92,
50 oot BRpAETRA B Gysofihtemifauoticylicio whhals Hhes NO3.  E94. 97, T106. GLO7,

T10§ 39 bidhikddbelld antibodySlirbeied bghitt thaEQE-likpdomain(l pg/miNs added. Afes> | 141,
E142, K143, R144, N145, Al46, 5147, K148, Pl4 5 152, G155,
K157, ®pder] mmg%ba@pﬁ&?%lf?ﬁ?w@]l‘ﬂ ,mwfg@,shew@jﬂ%‘a%ﬂ@ﬁ% o 15, H216,
(218, R2Z4... 3 : A3, idSrup, Feptharky2A 80000 RA) 5267, F275,
R277. ﬁ%@“%gséfﬁg%’e&?@%%@ ngis,’ A9 ng?ffk\’/l_z%, o 6, QB08,
D309, ddd. AfeBardihe B hlinciBiity at RITLsfollowstly, 4 mereovashgs with TEbBuifend ] " 341
G354, G367, V371, 385, K389, .R39 E3 P . e&pZ, P404 and
P406 (W) ofEMB @%@%ﬁ%ﬁyﬁ’%ﬁﬁ%ﬁmﬁ%ﬂ%%@ﬁ%ﬁn}nﬁisnﬁd%gﬁgos| tions are
| ocaf ed. ouf. Si {00l of 1 N1 HisthH Y€addad &l OlBs g isigtebhined. Rer f or mi ng
ASA?%a?’J@ulﬁél@%%oﬁls&m%%lelq%&m@wgurlggi dueisSi?n human FVI I5 change their ASA in
t he cosmidad.cofvhspecpaed usineehFWle Naebévee®)-as constituting the receptor
binding site; L13, K 1, E3 . eh2don2athéP2, D63,
64, L65, 16“91?“”&‘?‘&1%%%/1’@%?“@?%?“@%’8@%ﬁ%;@%, R79, ES82, K85, (BS,
190, V%m}&%ﬂﬁ%tea@@&énaiﬁaﬂﬂﬁs FBA, sebMap! GrcllRAE oatédovEiivhi witgea,, 305,
M306, T30/, (BO8, D309, %2‘ 8313,, Egégdan&i R379, . A%tivge.ﬁ)ltognﬁegi on The
act i veantibedy disgied peainst e FGdke domainpns Ot e PGB BRI VERY af om
Wt g{'} Ny Belied monocional anti-Gla domain antibody is used (2 pg/ml, 100 pl per well). In this set-up,

5 mM CaCl, is added to the THT and dilution buffers.

Whole Blood A&say
The whole blood clotting assay is performed as described by Elg et al. Thrombosis

25 Res. 2001, 101(3):159-170.

Reconstituted Coagulation Assay ,
The reconstituted coagulation assay is performed as described by Van‘t Veer et al. |

Blood 2000, 95(4), 1330-1335,

30



di stance of 10 A fromany atomin the catalytic triad (residues H193, D242,
5344): 1153, QL67, 20 V168, L169, L170, L171, QL76, L1#%Oatibeg20¢8 79,
G180, T181, V188, V189, 5190, A191, A192, H193, Cl194, F195, D196, K197,
1198, W20lwoVWaa84651229, 1230, P231, 5232, T233, Y234, V33pnkbrn®s G237,
T238, T239, N240, H241, D242, 1243, A244, L245, L246, V281, S282, 0283;
W84, X85, @86, T293, T324, E325, 58326, MB27, F328, D338, 5339, C340,
K341, £4A3pER¢3. S344, G345, (G346, P347, H348, L358, T359, G360, 1361,
V362, 5363, 25 WB64, G365, C368, V376, Y377, T378, R379, V380, @382, Y383,
WB86, L387, L400 and F405. The Ridge of the Active Site Binding Ceft The
ridge @I{ &lﬁ% active site binding cleft region was defined by visual

i nspection the 30 FVIla structure | FAK pdb as: N173, Al175, Kl 99, N200,
N203, D289, 'BﬁQQray@meAﬂmVHaﬁ@ﬁ:hphmdnﬂlisalﬁble&@su@factﬂnby Bam%etahd 03/ 093465

5%5'143 éﬁ iflg?(h gg‘i Eéﬁ%ng Hﬁﬂ%ﬁ%ﬁﬁg@@ﬁ? é‘a‘%ﬂ‘gte‘g{ﬂ?@% brnE E%‘E?vbﬁ“e% PseQ 1D

NO 1, @BeseRaRdbethot RiFlodBe deqhddbdNHte WéRavt ubdd thd @qganﬂalqﬁmemgc odi ng hFVI |
with its native short signal peptlde (Hagen et al., 1986, PNAS 5 83:2412),

was sysreprdiiste SEQADHYQrar Thegamsnarqarhogy elutapymacidsst Basitionn 6i h 1 sian cel | s.
F t t he K k
conserih g5 b 2o RRSs A A AR b i B BRI B 50 s

t hat tdbbreviatisn)aR geiduics t43- tﬁ%tm@ﬁgrﬂs%mtbmstmvsms sequence upstream of the
ATG start codon. Secondly the open reading frame of the native cDNA was
nodi%i ed by making a bias in the codon usage towards the codons frequently

used iSurfichEgdbeexpressed human genes. Further, two translational stop
codons were inserted at the end . of the_g readl n Pﬁms |n der to
PG5t at o BPTPEIEHFachpat) A SsHIsons TV I RS as Jorih
expre | K

ée'ﬁ@ﬁ Bﬂd&sﬁ% ﬁa{éffﬂ Q?ﬂ&rm&?ﬁy&ﬁﬁl 3 ggmus I%Qdﬁésgeacﬁge&ﬁ the'?ﬁlé&ods

ol i gonucl eoti des an I na a priners inserting BanHl
and Hirestilted irsth¢ fellowingtresiduss having 130re§md§5°/or@$lpacsude\rbﬁly exprsettodheandar d PCR

533?522@5%%%1%@3{5 E%;Hét gg&ﬂ’%@@?@ﬁgﬁ%@g@ﬁ@ﬁg Sggé dgc?g gét gcet gget ge

cgt et teat B2 GOH E26, R28, E29, F31, K32 D33, A34, E35, R36, K38, L39, W41, 142, 543, 845,

O 1 418 REE ORI RAR A BE B0 LA AR RO 990t coc

ggaacde

2339209A2R 9819 6 kb@%&a?ﬂf@ﬁggﬁwﬁsktﬁs)ﬂ@%wmawﬂmcwct gttttggatt

g?t gg?ﬁ%@éﬁtﬁﬁagﬂﬁ&ﬁ%'ﬁma@g’g@& S0 AR EIGaB 6y CAGA P12 Td2Rt get t et gC
ggg c&%@ﬁg‘%@%&&%@e %&%&’g‘&? g%‘@éa&%ggléﬂg’ t '51:3& gé?a]c 5’%%%&%‘50@,5&]‘5%? é?azgagcagt actgca

gcgat q@mapﬂw 145, A146, S147, K148, P149, Q150, G151, R152, G155, K157, V158, P160,

B T R e R T e e

at acc

gggggtgzﬁz‘gﬁggiczgﬁs‘%@ﬂ%}ﬂg GEHRABEPY, BOE8ARA9 A INBAJIES 90 wm@@mgt ctgccct aag
(237, T238, T239, N240, H249, Q250, P251, V253, T255, D256, E265, R266, T267, E270,
2s R271,F275, V276, R277, F278, 1280, L287, L288, D289, R290, G291, A292, T293, L295,
E206, N301, M306, T307, Q308, D309, L311, Q312, 313, R315, K316, V317, G318, D319,
$320, P321, N322, T324, E325, Y326, Y332, 8333, D334, 5336, K337, K341, G342, H351,
R353, G354, Q366, G367, _T370, V371, G372, R379, E385, Q388, K389, R392, 5393, B394,
- P395, R396, P397, G398, V399, L400, 1401, R402, P404 and P406 (A1-845 are located in the
30 Gla domain, the remaining positions are located outside the Gla domain).
| ' The following residues had more than 50% of their side chain exposed to the surface:
Al, A3, F4,15, E6, E7, L8, R9, P10, E14, E16, K18, E19, E20, Q21, S23, E25, E26, E29, K32,
A34, B35, R36, K38, 139, 142, 543, G47, D48, AS1, §52, §53, Q56, G58, 560, K62, L65, Qs6,
S67, 169, F71, 173, P74, A75, E77, G78; R79, E82, H34, K85, D86, D87, Q88, L89, 190, Vo2,




ggcaggt cet get cct ggt caacggggcccaget gt geggcgggaccet cat caat accattt g(%:]t egt gt ecg

ecget cact gcttcg 30 October
at aagat t aagaat t ggcggaacct cat cgct gt gct cggcgaaeacgat ct gt ccgagcat gacggggaegaac
agt eccgccowetod ngsass PCT/DK03/00276

get caggt eat cat t ccet ecacet at gt gcct ggeacgaccaat eacgat at cget ct gct ccgcet ceaccag
cccgtcgtgctcacega ~5 59

t cacgt agigesd, Cog! TIve! Gy TRBSKUPS S1 11l BURY 328y BAXig Al g1 CI08 CRIdcYL3l t agect cgt
gt ceggct

et gct edd gggadbe%@d‘é@ée%@ﬂe@h‘bs@%ﬁq St &IER LG9 QS0 S Bl G2 aggaet geet g

Cageagyqas 9oe N173 G]74, A175, K197, K199, N200, R202 5214, E215, H216, G218, R224,
agt gggggaet cccecaat at cacggagt at’at gttt gtgct gget at age}gﬂs ]E;Zg'tgecaaggat aget gcaa

09990a8i286 R3¢, G237, T238, H249 Q250 V253, D256, T267 F275 R27 D289

D KU A5 158 BRSO R N6 QSRT DIRYI TS £ 528 GRS RAE! 9c0ccacad
O e e g g
gene?ag’g 7, SR8 404 404 @&%ﬁ’éé@%ﬁﬁga{e ‘?;"a?%‘i‘é’é é?rfl@mln r hFVI1 was
prepar féﬁﬂﬁ%sg}quém duf¥Rle HRLEI2 Borh&igyn PCI Neo (Prorrega) The synthetic intron

fromp was anplified using standard PCR conditions and the priners:
30 Cct ober 2006 WO 03/093465 PCT/ DKO3/ 00276 61 CBProFprl 74: 5'-

%ﬂ %&%@TAAGTATCA -3 and CBProFprl 75: 5'-
AATTGAACT -3' resul ti ng in a 332 bp PCR fragnent. The
f r agnent vvasPeﬁ:mhnmgtAtSAl\dfaRhlaﬁmﬁ tiRefoltbwibg kesidaes is hohanF Vi change theit243. | / HygR
(obtained fro |tro ting in, PE#34. Th [essi. ette for
hEVI | We&e 6P @&l ‘ﬁ%eagé“ﬁﬁhg s g the Efg%wﬁ ﬁ}i%g'gfﬁg ulting in
p' asm ﬁaP'ﬁ%@%@ﬁ E%@fmb 614:.3 SJ@ s@s @S%@r%&f g5, memw clmvgm anms,p74n CHO Kl
lls Thé cell Tine i s seeded at_50% confl uence in

Th2I5I f F3& 1657, GT8, RFOi I\@W?Kﬁl ,FI@@\@@ H%/MRmtA%ﬂﬁﬁwﬁYZ?@Bﬁ Bnd 5 jig/n
T
Cer 12 Rt ROQE 1305 a3, B bR, BO O i Qo B s bl desor | bed above

usi ng the Lipofectam ne 2000 transfection agent (Life is technol ogi es)
accordi gg gﬂ?f S{he. manuf acturer's instructions. Twenty four hours post
t r ansf defe &% mle is drawn and quantified using e.g. an ELI SA

[ec0gn! 211G ok ARl B\ residb it I Tonp ol il g ant
selection (e. %ﬁ mycin may be g&)lledtothe cells W|ththe pur pose
I

of gendistanarns a@fat@n ecat:flmm gsidues H{f% R242i53¢490083181%% | | s and

t h h d, thi
° g8 (YRS B LA T 3 B BT b MRS VIR e e ek

ceI S AﬂQ&qII—MQ&)ﬂD]r%sEIQI,@m K h1198swaat, |\&28§22%B306F23df823m%3, t ransf ect ant

pool 15,8 h3nsd B9 &N L35 Tosd IR ok, Dotd 1o i R0hd, 3345 1246, vast,
§282, G283, W284, G285, Q286, T293, T324, E325, Y326, M327, F328, D338, §339, C340),
K341, G342, D343, $344, G345, G346, P347, H348, 1358, T359, G360, 1361, V362, S363,
25 W364, G365, C368, V376, Y377, T378, R379, V380, Q382, Y383, W386, 1387, 1400 and
F405.

" The Ridge of the Active Site Binding Cleft
The ridge of the active site binding cleft region was defined by visual inspection of the
30 FVIIastructure 1FAK pdb as: N173, A175, K199, N200, N203, D289, R290, G291, A292,
P321 and T370. ' -



25 flask containing 25 m of MEMa, 10% FCS, phyl | oquinone (5 g/m), 100 U1
penicillin, 1001tg/l streptonycin and grown for 24 hour3 Oqrberd®0fs are
harvested, diluted and plated in 96 well mcroliter plates at a cell

density ofwpasdogsl | /well. After a week of growh, col 095?&@5}0@%‘ 100
cells are present in the wells and those wells containing only one col ony

are labelled. After a further twoepeeks, the nedia in all wells containing
only gne colony is substituted with 200 30 | fresh nmedium After 24 hours,
a medP¥HPRS?0l e is withdrawn and analysed by e.g. ELISA.  High producing

cl One‘geﬁ%ﬁ%ﬁﬂ nAShettSPflexpeesgivn dfvhE VENL inammakicrdednt on | arge scale.. 30
r 2006

Cct ob 03/ 093465 P 276 62 Ex Liicc@t |
of pgl spept i?ateWiswﬁ@eabwné%@@ﬁﬁﬁ%am@m%%@%?ﬁ g’ﬁg%ﬁﬂe:ﬂi\ialr iognt s are
puri fieﬁgth%%l\féﬁplf-dc%iﬁ% HPVIP with R Selive@hérSsip@il beftigediagen 4@l DS, PM6ABar vest ed

cul ture”nedi romTarge-scale production is ultrafi]tered u&i ng a

M |4 | 240 2)Rras spytbesized wiorder g0fasibiteteliish exprespian inmagpmahian SellsnBiLst ey ¢ o
concen il pn .of th ' ' ' ARdKbRE M 1S

adj us#@@a %‘ad'&é).dgr.l cqngﬁﬁg%g%ﬁ%ﬁ%@ﬁ?géﬁlgé‘% ?%f%?gelﬁ%é IS?V%Er egK?o bel ow 10
s/ c lny Jg@!ﬂ _tBagg GIQE?[}?}]][Q’ZO@) I%@:m)?%d &ﬁt&?@b isacpljtfgct maghéeibh SPFSREUFF ;: ﬁ l um I
equilibrated w , | r ; e- col um
with @BW“W%%M%@ ‘E°6‘°’b|$e§‘?‘t§‘§y @8??%%%“&@%?%%@, 10 MM Tri s
pH 8. ﬁDN.E\a/ds ph iy @k iAS ia Bhs BOihEWbdon usageABwartid\théleddons BéuedyCu&1, pH 8. 6.

For the second chrofmat ographic step, an affini col um i repared by
Coupl Tighlyshprsseibune snesl Fuies PUPrrasHBRER FOD SHOPLT e T S PRody ¢ o
CNBr - i vate : R&daPash The fift wekigper n ‘
resi not *5?%89%’5?% R eﬁ%ﬁ@%?%@?%‘%@ﬁi% Tr | sfqyl_S 10 Fpnhvl NaCl, 35 mM
CaCl2gnddipresSion djtinlizéddFatigent was assembledipin 70-meaDNorligamyclpotides 8¢ 100 v

NaCl and the pH. is adjusted.to 7.4 -7.6. T : | j.Gat| of the

sanpl @W@‘%F@Wg @dpmsﬁéwewﬂg#"f@ anﬁff\'fadgi SI%QW(%%?ZE% it Tris pH

7.9, &E*S%c{i@&y fith stRHIRHIFIOR toshn@juld, Gehichiwbdulted BAhd folliveifl seqienceM citrate, 75 it
p

Tris .5.7For " the third chromatographic, the conducti vj of the sanple
is § og@t@agqceccmg@egcmgg@tw@ﬁﬁgtgwtg%@%%%%%?&%ﬁég%@gg‘%fﬁst ed to

8.6. The sanple is. Lhen, apabi tBock Q&Bccch@biddtipdatspdbdatder ated with
50 mvBRIEEERTIRREE TS p’f#"%"fbéﬁfgg%&gagcecnsi Y ago(ﬁ%d %?5 ng protein per n

gel  t muaghisahnpbidtipahamatgupititnagatgcispeapichsetellitgatiactatagsealedt | s vashed
col unetvef SRR BT Rt et eeR e bGP R O T 0
Fr act PR Ot o St o the, conduct Vi &
i ;aﬂ? omg;giggaggfemwg@cmgémagc@w@%%ﬁm wggcggarrﬁggtg&}agacgﬁ}gﬁgg%d {o a y
Qse pQa?g%&éc%at?c%g%gégﬁ&%&ég@ﬁa%&gagfgg{:&gétéﬁqg@ﬁéﬁﬁ@gtctgmtaagggggagtgcccct
ggcaggtccfgctcctggtcaacggggcccagctgtgcggcgggaccctcatcaataccatttgggtcgtgtocgccgctcactgcttcg
ataagattaagaattggcggaacctcatcgctgtgctcggcg_aacacgatctgtccgagcaj:gacggggacgaacagtcccgccgggtg
gctcaggtcatcattccctccacctatgtgcctggcacgaccaatcacgatatcgctctgctccgcctccaccagoccgtcgtgctcaccga '

15 tcacgtcgtgcctctgtgcctgcctgagcggacctttagcgaacgcacgctggctttcgtccgcttfagcctcgtgtccggctggggccag
ctgctcgaccggggcgctaccgctctcgagctgaiggtgctcaacgtcccocggctgatgacccaggactgcctgcagcagtcccgcaa
agtgggggactcccccaalatcacggagtat_atgttttgcgctggctaxagcgatggctccaaggatagctgcaagggggactccggcg
ggccccatgccacgcactatcgcgggacctggtacctcaccgggatcgtqagctgggg’ccagggctgcgccacggtggggcactttg
gcgtctacacgcgcgtcagccagtacattgﬁgtggctgcagaagctcatgcggagcgaaccccggcccggggtgctcctgcgggccc

i) ctttcccttgataaaagctt : 7
_ | A vector for the cloning of the generated PCR ptoduct encompassing the expression
cassette for hFVII was prepared by cloning the iilt:on from pCINeo (Promega). The syntheﬁc
infron from pCl-Neo was amplified using standard PCR conditions and the primers:




10 mM gl ycyl gl ycine pH 8.6) at a concentration of 3-5 ng protein per m

gel . The colum is then washed with 140 nmM NaCl, 10 nM d0/@sibbdryddme pH 8. 6
and FVI1 is eluted with 140 mM 30 NaCl, 15 it CaCl2,10 it glycyl glycine pH
8.6. The efypabmzkeg diluted to 10 nM CaCl2 and the pH ipcppkessheg 6. 8-7. 2.
Finally, Tween-80 is added to 0.01% and the pHis adjusted to 5.5 for
storage at-80C. 30 October 2006 63ICLAIMS 1. A Factor VII (FVIIl) or

Fact or | a ((EVId,a I:!cgﬁh i GagniAeer I am’Rad aci d - sequence
corrpri??@r@?@-]? %%(%@P%&éﬁgﬂm | (?/Iggdfﬂ?g%s rel gtﬂ;ve to human Factor VI

( hFVI |dBRpFpMasee TECOECNTICESTIMAGAGSTEESARECAAE T no aci d sequence shown
in SEQID NG 2, wherein the am no acid sequence of the variant conprises
am no acid substitutions in positions 10 and 32 and wherein a sugar noiety
i's covalmbiliy 2383 REFCHfh@nat. The &agmen evas cuitwithdlkebandiFemilbefore gl ycosyl at i on
site located outside the Ga d gi 'Wheéuji n lfi{fe' e%: ast one in vivo
I\LgISmen%mtOd?ﬁ:mA?eVH%RfﬂbFa&fg Hlnrﬁ‘sv/m&g frspiieg g del ect ed fromthe
group cons ‘Iﬁ%l?@geﬁ%n égseﬁyfor%’wal: LM bddQa e BakHNnd RIARISHESAST,

Al175T, 12055, : . V2B3N, T267N, T267N+S269T, S314N+K316S, S314N+K316T,
R315NHPF#3 4, Sesulting Ibplasuid PH#226316N+G318S, K316N+G318T, G318N and D334N. 2.
The variant of claim1, wherein the substitution in position 10 is P10Q 3.
The variant of claim1l or 2, wherein the substitution in position 32 is
K32E. gyample3vari ant of any of the preceding claims, conprising at |east
one further am n? aci d r_mdi_f%:kfn %n the da domain. 5. The variant of

cl alomExpresyian of nebpeptide yariantsin €6ion in the A a donain conpri ses an
ami no act d_gHbsdt iidlcHOTK] APOSHIACIN6Hs scBded Bh§0% asriftuehicodh TedSdlaskst or 5,
wherein the turther nodification in the 3 a dongj onprises, insertion of
a hydnagdEMaati%h BCS (Gitico/BBL Giat# heQUbEAS #9 HeY) q@’ agiinope and  The yari ant

of claim®6, wherein t insertiagn is ' : i 2y of cl ains
4-7, vﬂ%‘@?"@‘“’i’?ﬁ‘@“ﬁ“ﬂr"? @P@%ﬁtgﬁﬁgﬁéﬁlﬁ%ﬁ%ﬁ&nﬁﬁmﬁg%n ses an anino
aci d Susdnk bldbrhAeicHbdiGbb¥d Rihg3te Lipbfe@aine 200MD@Secti agent thide var i ant  of

claim8, wherein a negatively charged am nq.acid.residue j.s i duced by
subsst | technplogies)rpognsding iodke Iaap.u)%ﬂf@.fefﬁdﬁstwaﬁ“?ﬂé P Sgpf%s vﬁ%’%@%ﬁﬁt he

substit.utipn| TR War hABLISAf redgaizi 1 EGRINGUnai othFvik
subst | ons +A34E. "12. The varjant of glaim1l C rising the
b '%%@P%S@Yﬁﬁﬁuf@ﬁ‘? gl AEPLISh et f claiml0 comris h
modi f i Atethis tins pARANIRLEQElKSRE (A8 Fiygromycin B) may be applied to the cells with the

purpose of generating a pool of stable transfectants. When using CHO K1 cells and the

Hygromycin B resistance gene as selectable marker on the plasmid, this is usually achieved

20 within one week.

Examplé 4
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
25 flask containing 25 ml of MEMa, 10% FCS, phylloquinone (5 pg/ml), 100 U/ pemcﬂlm, |
100pg/1 streptomycin and grown for 24 hours. The cells are harvested, diluted and plated in 96
well microtiter plates at a cell density of 1.1 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. Adter
- a further two weeks, the media in all wells containiﬁg only one olony is substituted with 200
30 pl fresh medium. After 24 hours, a medium sample is withdrawn and analysed by e.g. ELISA.
~ High pfoducing clones are selected and used to produce FVIIL or variant on large scale.



13. The variant of any of the preceding clains, wherein the at |least one in
vivo N- glycosylation site is introduced by a subst it uti 8 Qseabee2@$ fr om
the group consisting of A5 IN, GbB8N, T106N, K109N, G124N, K143N+N145T,
AL75T, 120&p o3iemal. T267N+S269T, S314N+K316T, R315N+V3iihko F&ﬁWCBlBT
G318N and D334N. 14. The variant of claim 13, wherein the at [east one in
vivo N-glycosylation site is introdu@d by a substitution selected from
the group consisting of T106N, Al75T, 1205T, V253N and T267N+S269T. 15. The
vari ant_of any of the preceding clains, wherein two or nore in vivo

N-gl yc@é‘?ﬂi’ﬂ‘? n sites have been introduced by substitution. 16. The

vari ant ngfﬁc gfﬁpepﬁg@gﬁganﬁQ,msdbgeﬂbﬁggc%a%,ycosyI ation sites have been
i nt roduced b bst Itutions selected fromthe group consisti n% T1f1
A51N+GS8N AB d B¥N, variants are purified as follows: The procedure is performed at 4° e

pei %@W@% Eﬁ%@%’%ﬁ@f@@@ﬁ@ﬁﬁ%ﬁhﬁgﬁﬁﬁ A51N+V253N,

A5 1N+K3gshért GRth 3T KA1 mmmmmmmmmwn@swﬂmom@B N+GL24N,
G+ T SIS G0 s BRPILIT AR T8 F O aRRRITS QAR | e B o1,
GOSN G ciSENSRIAAN, (3 MR KRN (T4 QEMIGIBAE coffitd

T106N+AL175T, T106 TI06N+V253N

Tloamégmmmﬁmkﬁﬂ‘%m%m; shing th mwwyﬁgmﬁ& ﬂ’é‘%ﬁ’é&awl\l
Lo BRI 38 AN LMK RSN T BB B ROM 1205T,

Oct obemMORE], 365M CaCly, pH 8.6.

0124Nr1205T, | TSRS S A P08 oS R B by T

G124N+Ephoblonsd titi StGhhiin affibddiNe GNEMctivated Sepharose FE.
GL24N+D334N, K143N+NLAST+AL75T, K143N+N145T+1205T KLA3N+N ABT+\253N,
K14 3N+Mbasts g il gscornled nermal 26sin. 3hg gl sspquilibrated with 1

BB e ETS MO S ptaaBs ron
A175T+53M €K aiR e pHAisasiiusRe 1¢5N4v30,mﬁer QN sFaicatenEdssmplehs salump i N,
T B A S SO A SOERL A0S T Kl e
V253N+1240 106 238 NRCI, W8 2ilie i 1SR 6rs plY 233N+ R315N+V317T,
VN LN L i mé%i%!ﬂc*u%i? oPlhe S2eple S Tometad to below 00
20 mS/cm, if necessary, and the pH is adjusted to 8.6. The sample is then applied to a Q-sepharose
columnn (equilibrated with 50 mM NaCl, 10 mM Tris pH 8.6) at a density around 3-5 mg
protein per ml gel to obtain efficient activation. After application, the column is washed with 50
mM NaCl, 10 mM Tris pH 8.6 for about 4 hours with a flow of 3-4 column volumes (cv) per
hour, The FVII protein is eluted using a gradient of 6-100% of 500 mM NaCl, 10 mM Tris pH
25 8.6 over 40 cv. FVII containing fractions are pooled.
_ For the final chromiatographic step, the conductivity is lowered to below 10 mS/cm.
Subsequently, the sample is applied to a Q-sepharose column (equilibrated with 140 mM NaCl,
10 mM glycylglycine pH 8,6) at a concentration of 3-5 mg protein per ml gel. The_ column is
then washed with 140 mM NaCl, 10 mM glycylglycine pH 8.6 and FVIL is eluted with 140 mM
30 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. Fmaliy, Tween-80 is added to 0.01% and the pH is adjusted to 5.5

for storage at —-80°C.




T267N+S269T+R315N+V317T, T267N+S269T+K316N+G318T, 1267N+S269T+G318N,
T267N+S269T+D334N, S314N+K316T+R315N+V317T, S314N+K316T-AB@gRber 2006
S314N+K316T+D334N, R315N+V317T+K316N+G318T, R315N+V317T+G318N,
R315N+V317T+D334N and G318N+D334N. 4%. The variant of claim 16, wherein two
in vivo N-glycosylation sites have been introduced by substitutions

sel ected fromthe group consisting of T106N+A 175T, T106N+I 205T,
T106N+V253N, T106N+T267N+S269T, Al75T+1205T, Al75T+V253N,
AL75T+T267N+S269T, 1205T+V253N, 1205T+T267N+S269T and V253N+T267N+S269T.  18.
The variant of claim 17, wherein two in vivo N-glycosylation sites have
been introduced by substitutions selected fromthe group consisting of
T106N+1205d5 Af¥Q6N+V253N and | 205T+T267N+S269T. 19. The variant of claim
18, wherein two in vivo N-glycosylation sites have been introduced by the
substitutions T106N+V253N. 20. The vari ant of cl aim 18, conpr|5|ng t he

iﬁﬁi?lifﬁ'gpt S@é&’b‘i?éﬁﬁ%‘%@ﬁﬁ%@% a“ naté‘B’Of&g‘l a‘{"ng" 006 66 22.

The var i arsequehcadompnisibb 3- Maetie amdthcﬁﬁcatmnynelaavd\toglhmamEgdtc&t\l‘lbthSfiﬂD es have

been intrqduce The variant, of .a e precedi ng
cl ai ns, W&]le Gy yv@aa&’m}hagmg FPe’ann%%ct“? YPApeIge $hopiin Eég%/ﬁ(ﬂgtl eoti de
sequence eﬂmmﬁh thg aminoicidaaguence of éfel vasianticompnyes ahindladid ¥Bbstitudidns id5.  An

expr essi on vect W i .a nucleotide s nce as defined in claim24.
26. A hostPoHEPTS 9&9@5? ‘ﬁ‘ﬁgegelﬂﬁé‘?gétb{“ﬂ?g ’§§‘€1‘G’gﬁ‘f§%at‘a"§ G 2HEY P cl ai m 24 or
an expr esSsht@ducedds Vb Na?y@ﬁilhtﬂﬁ%té Rc&b@bitidothe UEdPhdin, WherelDBt aQ8dst 15 a
gama- car boxyl at i ng capab in vivo glycosylation. 27. A

phar naceutof“&ii’%"“(f’d?lr‘ﬁb’§?9cyiaé‘ﬂn &l&ﬁﬁmﬂgﬂtr?@d By wrhsaw&wta%ele@@fl f9Edhe godpy of cl ai ms
1-23 and caﬁs@nﬁ?sﬁwﬂ_@ R Wﬁlﬁﬁ‘h @Pﬁ@k@@l\m@ﬁwﬂ?s@* 12®§§'I@(bsqﬂt 28.

A variant as defined in any of clains 1-23 use as medi canent . 29. Use

of a vari dRe3NsT2Heh; WNﬁSzé?Tyséf‘ﬂ\l:ﬂl%ﬁlﬁﬁ SL312§+K'(3)¥6R Rélﬁi”h*rﬂﬂ‘la&t ure of a
medi camentpsf .. vifig *(BFG}H@]%EQ&I@NQG F@ﬁ%ﬁgN@m&jtﬁg@ﬂer wherein clot

formation s desirab e accor |ng to clarm wherein the di sease
or disorder is selected fromthe group consisting of henorrhages,

i ncl udi in.h h troll.ed. bl j , h
L aumn, | belR REaor AT e RN ek 1 AN 1t ons, bl cedi ng

in patients under gm ng resection and variceal bleedings. 31. Use according
to claim V\/ner the dise of disorder . is tra Use according
to claim gorh le'"l'i'bl ﬂfgé" "&F‘e ﬂlbétbﬁuﬂ%qlnlpé’s‘ﬂ?’h H{e’”ﬁér r hage.

4. The variant of any of the preceding claims, comprising at least one further amino acid

modification in the Gla domain.

- 5. The variant of claim 4, wherein the further modification in the Gla domain comprises an

amino acid substitution in position 33. -

- . 6. The variant of claim 4 or 5, wherein the further modiﬁcatioh in the Gla domain comprises

insertion of a hydrophobic amino acid residue between position 3 and 4.
7. The variant of claim 6, wherein the insertion is A3AY.

- 8. The variant of any of claims 4-7, wherein the further modification in the Gla domain

comprises an amino acid substitution in position 34.



30 Cctober 2006 WD 03/093465 PCT/ DKO3/ 00276 1 SEQUENCE LI STING <110>
Maxygen ApS; Maxygen Hol di ngs <120> Factor VII or VIla Pl PpepeniZdf6vari ant s
<130> 0259w0210 <140> <141> <160> 4 <170> Patentln Ver. 2.1 <210> 1
<211> 1338 <212> DNA <213> Honp sagihens <220> <221> CDS <222>
(115)..(1335) <400> 1 atggtcagcc aggccctccg cctecctgtge ctgetcctgg
ctgcaggg ctgcctggct 60 gcecgtcttcg tcacccagga ggaagcccat ggecgtcctgce
g? cgccggceg 96'5%9"3%@ of ¢lzim | wherein & pegatiely ehatzed pgingaeid gesiiue isdnisesticedty gge tcc
ctg gaa Cg%u&ﬁﬁldbﬂﬁlopkﬁiﬁonﬁﬁ” Ala Phe Leu Qu Gn Leu Arg Pro Gy Ser Leu
Qu Arg u Cys 5 10 15 aaa gag gaa cag tgc agc ttt gag gaa gcc cgg gag
att ttc aaa gac 213 Lys GQu GQu @n Cys Ser Phe GQu GQu Ala Arg Au lle

Phe Lys As g,g-? ) a ct t tgg att age tat agc gat
ggc gat cagog%f go%q%&%? g’%‘?‘%&%‘g@% %ﬁu?ﬂh%g#% Ile Ser Tyr Ser Asp Ay
Asp G n 35 40 45 tgc gcc tee agc cct tgc cag aac ggg ggc tcc tgc aaa gac
cag ctg 30 Al r. r Pro.oé G AsnGl5 d e s Lys Asp @ n
Leu 50 55 Zb 1%%%%3"§’g%mﬁ§t CORPLISYT ?fetsggstt'é'tuo&f yo&fﬁ&?tg%% gag ggg cgc aat
tgc 357

12. The variant of claim 10, comprising the modifications A3AY+P10Q+K32E+A34E.

13. The variant of any of the preceding claims, wherein the at least one in vivo N-
glycosylation site is introduced by a substitution selected from the group consisting of A51N,
G58N, T106N, K109N, G124N, K143N+N145T, A175T, I1205T, V253N, T267N+5269T,
S314N+K316T, R315N+V317T, K316N+G318T, G318N and D334N.

14. The variant of claim 13, wherein the at least one in vivo N-glycosylation site is introduced
by a substitution selected from the group consisting of T106N, A175T, 1205T, V253N and
T267N+S269T. |

15. The variant of any of the preceding claims, wherein two or more iz vivo N-glycosylation

sites have been introduced by substitution.

16. The variant of claim 15, wherein two ir vive N-glycosylation sites have been introduced
by substitutions selected from the group consisting of ASIN+G58N, ASIN+T106N,
ASIN+K109N, ASIN+G124N, ASIN+K143N+N145T, ASIN+A175T, ASIN+I205T,
ASIN+V253N, ASIN+T267N+S269T, ASIN+S314N+K316T, ASIN+R315N+V317T,

. ASIN+K316N+G318T, ASIN+G318N, ASIN+D334N, G58N+T106N, G58N+K109N,

- G58N+G124N, G58N+K143N+N145T, G58N+A175T, G58N+1205T, G58N+V253N,
G58N+T267N+S269T, G58N+S314N+K316T, G58N+R315N+V317T, |
G58N+K3 1.6N+G318T, G38N+G318N, G58N+D334N, T106N+K109N, T106N+G124N,
TI106N+K143N4N145T, TI06N+A175T, T106N+1205T, T106N+V253N,
T106N+T267N+5269T, T106N+S314N+K316T, T106N+R315N+V317T,
T106N+K316N+G318T, T106N+G318N, T1 06N+D334N, K109N+G124N,
K109N+K143N+N145T, K109N+A175T, K109N4I205T, K109N+V253N,
KI09N+T267N+5269T, K109N+S3 14N+K316T, K109N+R315N+V317T,



G@n Ser Tyr Ile Cys Phe Cys Leu Pro Ala Phe Gu Gy Arg Asn s 70 75 80
gaa acc cat aag gat gac cag ctg att tgc gtc aac gaa aac HHgclgber 2806 G u
Thr His Lys Asp Asp G n Leu Ile Cys Val Asn Au Asn Ay Gy 85 90 95 tgc
gag cagtac tgc agc gat cac acg ggC gg¢g aag cgg age tgc cgc 453 Cys Qu Gn
Tyr Cys Ser Asp His Thr Gly Thr Lys Arg Ser Q/s Arg 100 105 110 30 Cct ober
2006 WD 03/093465 PCT/ DKO3/00276 2 tgc cac c tat a C ctc ctg get
gac ggg gtigtOPRIEKE N4 8Tl 109D G3EN, Kj08NEDE3 1%8N+1Sé431\{ 4flu Ala Asp

Ay Val Sefigdsafiyr, 8194&41150#9;1%215 @%ﬁ@?@zﬂ@@r%@ﬁﬁ%’qﬁ gc ggg aag att ccc

att cta gaa aag cgg aac Pro Lys Ile Pro Ile
Leu Qu LfslZWQSNN+KS®6ESHZMGBR1WEN+VQ&T @@M&Kﬂ:@b{iﬁi@T @@412!’@@37&1\& gtc
ggc ggg CRY
&y U9 Sapateolots. ki dedi St AR it iR DB K S Tas e O
ctg gtc add4ggeNLyd+Tag/N+3p680K14BNyNQST+SYHNFKB16Ep A n Val Leu Leu Leu

tag arc oty tuNELarErsgs oy B oTRB TR iV RS T
Val Val Sa&142W-eNM5T+EB34N,801 758512090 A7FT+ V233N All 75r28TN+SPagT aat tgg cgg’
aac ctc at { 4 Ll e Tr g Asn
Leu Ile A&?@ﬁﬁ83ﬁﬁ+@f;ﬂ?3@7%35%f\gﬁgigi%géﬁgp@@i@gggﬁggp%@ ggg gac
gaa cag ted7sB369N, ROST¥BS53NAWS T ReARpsiey, BesT3U4N-E3RIp Ay Asp G u
G@n Ser Arg Ar V%I 210 215 220 225 &% ca tc atc att ccc tcc acc tat
gty cot gHeSEH AR VLT ABTH IR RGO IET 208+ (118N, POSTHPME, T Tyr val
Pro Gy Thosiheroésn: $269T290528m3 240 K 8T, Ro318883181@v i, COC ctc cac cag
ccc gtc gvg ctc acc gat cac 885
53N+K316N+G318T, V253N+G318N, V253N+D334N, T267N+8269T+S314N+K316T,
T267TN+S269T+R315N+V317T, T267TN+S269T+K316N+G318T, T267N+5269T+G318N,
' T267N+S269T+D334N, S314N+K316T+R315N+V3177T, S314N+K316T+G318N,
S314N+K316T+D334N, R315N+V317T+K316N+G318T, R315N+V317T+G318N,

R315N+V317T+D334N and G318N+D334N.

17. The variant of claim 16, wherein two in vivo N-glycosylation sites have been introduced
by substitutions selected from the group consisting of T106N+A175T, T1I06N+I205T,
T106N+V253N, TIO6N+T267N+S269T, A175T+205T, A175T+V253N,
A175T+T267N+S269T, 1205T+V253N, 1205T+T267N+5269T and V253N+T267N+S269T.

| 18. The variant of claim 17, wherein two in vivo N-glycosylation sites have been introduced
~ by substitutions selected from the group consisting of T106N-+205T, TI06N+V253N and

I205T+T267N+S269T.

19. The variant of claim 18, wherein two in vive N-glycosylation sites have been introduced

by the substitutions T106N+V253N.
~ 20. The variant of claim 18, comprising the substitutions P10Q+K32E+T106N+I205T.

- 21. The variant of claim 18, comprising the substitutions P10Q+K32E+T106N+V253N.



Asp Ile Ala Leu Leu Arg Leu Hs Gn Pro Val Val Leu Thr Asp H's 245 250 255
gtc gtg cct ctg tgc ctg cct gag cgg acc ttt agc gaa cgc ag§ctbgr ¥E% Val

Val Pro Leu Cys Leu Pro Qu Arg Thr Phe Ser u Arg Thr Leu 260 265 270

get ttc gtc cgc ttt agc ctc gtg tccggge tgg ggc cag ctg ctc gac 981 Al a
Phe Val Arg Phe Ser Leu Val Ser Gy Trp Ay A@n Leu Leu Asp 275 280 285 cqgg
ggc get ace get ctc gag ctg atg gtg ctc aac gtc ccc cgg ctg 1029 Arg Ay
Al a Thr Al 2. [ChaivAdant dfeilnidH1S, Widreih éeeAs miv/M-glica3ylMtion diteshd¥® Becd 9Brad0@d 305

atg acc c .ttt%c ctg cag cag tcc cgc aaa gtg ggg gac tcc ccc 1077 Met
Thr dn Asa‘%’%géli " An dn Ser Arg Lys Val Gy Asp Ser Pro 310 315 320

aat atc acg gag tat atg ttt tgc get ggc tat agc gat ggc tcc aag 1125 Asn
Ile Thr d r Met. Phe Ala Ay Tyr Ser Asp G.y Ser.Llys 325 330 335 30
Cct ober ZO%GHWV‘CWEX,%%PE’FF%}%%@C@H (VAR Sy s %Cé‘éatﬁcg@”&ac tcc
ggc ggg ccc cat gcc acg cac tat cgc 1173 Asp Ser Cys Lys Ay Asp Ser Ay
Gy Pro Hs Ala Thr H's Tyr Arg 340 345 350 ggg acc tgg.tac ctc acc ggg
atc gtc agé BdyclgRfdessgregercencoiingi varigptes defiged ITRRY of RImS }-280y Thr Gy Il e
Val Ser Trp Gy G n Ay Cys Ala 355 360 365 acg gtg ggg cac ttt ggc gtc tac
acg cgc gtc agc cag tac att gag 1269 Thr Val Ay H's Phe Gy Val Tyr Thr
Arg Val Se¥d- &hxprossion| veciar ¢pngpiging 7 Hudguidg RjucRag s éﬁf@eéwlﬁﬁg?‘/‘ct c atg cgg
agc gaa ccc cgg ccc ggg gtg ctc ctg 1317 Trp Leu A n Lys Leu Met Arg Ser

AQu Pro Arg Pro Ay Val Leu Leu 390 395 400 cgg gcc cct ttc cot tga tea
1338 Ar g 24 A hpsteelPhempristngdOBicleatddeGequ@nce as defined in claim 24 or an expression

vector as defined in claim 25, wherein the host cell is a gamma-carboxylating cell capable of

in vive glycosylation.

27. A pharmaceutical composition comprising a variant as defined in any of claims 1-23 and

at least one pharmaceutical acceptable carrier or excipient.
28. A variant as defined in any of claims 1-23 for use as a medicament.

29. Use of a variant as defined in any of claims 1-23 for the manufacture of a medicament for

the treatment of a disease or a disorder wherein clot formation is desirable.

30. Use according to claim 29, wherein the disease or disorder is selected from the group
consisting of hemorrhages, including brain hemorthages, severe uncontrolled bleedings, such
as trauma, bleedings in patients undergoing living transplantations, bleeding in patients
undergoing resection and variceal bleedings.

31. Use according to claim 30, wherein the disease or disorder is trauma.

32. Use according to claim 30, wherein the disease or disorder is brain hemorrhage.



<211> 406 <212> PRT <213> Honp sapiens <400> 2 Ala Asn Ala Phe Leu Qu
Gu Leu Arg Pro Gy Ser Lau Gu Arg Gu 1 5 10 15 Cys I%fctebar 2800 G n Cys
Ser the Qu Qu Ala Arg Gu Ile Phe Lys 20 25 30 Asp Ala Qu Arg Thr Lys
Leu the Trp,l r Tyr Ser Asp Ay Asp 35 40 45 dn Ser Pro
Cys @n A§ﬁ08?§3§§y Ser Cys Lys Asp G n 50 55 60 Leuc%fﬂﬁg ”ﬁﬁér Ile Cys
Phe Cys Leu Pro Ala Phe Gu dy Arglasn 65 70 75 80 Cys Gu Thr Hi s Lys
Asp Asp G n Leu Ile Cys Val Asg, QE&EAﬁngky 85 90 95 dy Cys Gu An Tyr
Cys Ser Asp His Thr Ay Thr Lys Awg Ser Cys 100 105 110 Arg Cys H's Gu
Ay Ty);158malfidn LBY; MadvRBpidthing¥al Ser Cys Thr 115 120 125 Pro Thr Va
Gu Tyr Pro s Ay Lys Ile Pro lle Leu Qu Lys Arg 130 135 140 Asn Al a
Ser Lys2f* oraGlax @1yoAVgId Pelvyabti@eWagidnpteys Val Cys Pro 145 150 155 160
Lys Ay Gu é?s ProTrp G n Val Leu Leu Leu Val Asn Ay Ala G n 165 170 175
Leu cygae}ym 2%hr Leu Ile Asn Thr Ile Trp Val Val Ser Ala Ala 180 185
190 Hi s S Phe Asp Lys Ile Lys Asn Trp Arg Asn Leu Ile Ala Val Lau 195 .
200 2 4§y GQu Hs Asp Leu Ser Qu His Asp Ay Asp Gu G@n Ser Arg Arg
210 21 20 Val Ala Gn Vval Ilelle Pro Ser Thr Tyr Val Pro Gy Thr Thr
Asn  22%0230 235 240 His Asp Ile Ala Leu Leu Arg Leu His G n Pro Val Va

Leu Thr Asp 245 250 255
<170> PatentIn Ver. 2.1

<2i0> 1

<211> 1338

<212> DNA

<213> Home sapiens

<220>
<221> CDS
<222> (115)..1(1335)

<400> 1 . 60
atggtcagee aggcccteced cctectgtge ctgetectgg ggetgeoagyg ctgeetgge

geegtetbeg tcacccagga ggaagcccat ggegtcetge atcgecggeg ©edgg gzc 117
A
1

aat gce ttt ctg gaa gag ctc cge cek gge tec ctg gaa Cgc gaa tgc 165
Asn Ala Phe Leu Glu Glu Leu Arg Pro Gly Ser Leu Glu Arg Glu Cys
5 10 1

aaa gag gaa cag tgc agce ttt gag gaa gcc cgg gag att ttc aaa gac 213
Lys Glu Glu Gln Cys Ser Phe Glu Glu Ala Arg Glu Ile Phe Lys Asp
20 25 30

get gag cgg acc aaa ctg tkt tgg att age tat agc gat ggc gat cag 26l
Ala Glu Arg Thr Lys Leu Phe Trp Ile Ser Tyr Ser Asp Gly Asp Gin
35 ) 40 ' 45

tge gee tec age cct tge cag aac ggd g9c tee tge aaa gac cag ctg 309
Cys Ala Ser Ser Pro Cys Gln Asn Gly Gly Ser Cys Lys Asp Gln Leu
- 50 55 60 65

cag agc tat ate tge tte tge ctg cct gee ttt gag ggg cgc aat tgc 357
Gln Ser Tyr Ile Cys Fhe Cys Leu Pro Ala Fhe Glu Gly Arg Agg Cys
: 70 75

. gaa acc calt aag gat gac cag ctg att tge gtc aac gaa aac 999 ggc 405
Glu Thr His Lys Asp Asp Gln Leu Ile Cys Val Asn Glu Asn Gly Gly
85 90 7 : 95

tgc gag cay tad tge age gat cac acg ggc acg aag cgg age tgc cgce 453
Cys Glu Gln Tyr Cys Ser Asp His Thr Gly Thr Lys Arg Ser Cys Arg
100 105 110



30 Cctober 2006 WD 03/093465 PCT/ DKO3/00276 4 His Val Val Pro Leu Cys Leu
Pro Au Arg Thr Phe Ser Au Arg Thr 260 265 270 Leu Al a39PReoker|2086 g Phe
Ser Leu Val Ser Ay Trp Gy Gn Len Leu 275 280 285 Asp Arg Gy Ala Thr

Al a Leu Gwolesmoshdst Val Leu Asn Val Pro Arg 290 295 300pctksieddizsThr A n
Asp Cys Leu @n G@n Ser Arg Lys Vval %y Asp Ser 305 310 315 320 Pro Asn
Ile Thr Gu Tyr Met Phe Cys Ala Gy Tyr Ser Asp Ay Ser 325 330 335 Lys
Asp Ser Cys Lys Gy Asp Ser Ay Ay Pro His Ala Thr H's Tyr 340 345 350
Arg A ytIhreaTg a%ﬁ 428 AIFNFECEPRE PPle SRAINIBEEY TEp 8P \AqE #d \PO&ys 355 360
365 Al &S Var &R SRR “S/A%?alg‘sprﬂyzgt SE&f F¥ValPTSE®® A n Tyr Ile 370
375 380 G0N Trp Leu A n Lys Leu Met Arg Séf Qu Pro Arg Pro Ay Val Len
385390280500 0n thelbolr ol B0aBhecPL0: 405 s 20 gh 221131 <212> DNA
<213> Arkt WaTical 19equUeNGe ciy2ily> ¥l 22> 1heset it igs A ificial Sequence:
Primer 18BProFprl 74 <4003% 3 agctggctagietactgggca ggtamgtatc a 31 <210> 4
<211> 31 <212> DNA <213> Artificial Sequence
gct age aaa ccc cag gge cgg atc gtc gge ggg aag gte tge cct aag 597

Ala Ser Lys Pro Gln Gly Arg Ile val Gly Gly lLys Val Cys Pro Lvs
150 155 160

ggg gag tge cec tgg cag gte ¢tg ctec ctg gte aac ggg geoe cag ctg 645
Gly Glu Cys Pro Trp Gln Val Leu Leu Leu Val Asn Gly Ala Gln Leu
165 170 175

tgc ggc ggg acc ctc ate aat acc att tgg gtc gtg tee gec get cac 693
Cys Gly Gly Thr Leu Ile Asn Thr Ile Trp Val Val Ser Ala Ala His
180 185 199

tge ttce gat aag att aag aat tgg cgg aac cte atc get gbg cte gge 741
Cys Phe Asp Lys Ile Lys Asn Trp Arg Asn Leu Ile Ala Val Leu Gly
195 200 205 :

gaa cac gat ctg tec gag cal gac ggg gac gaa cag tcc cge cogg gtg 789
Glu His Asp Leu Ser Glu His Asp Gly Asp Glu Gln Ser Arg Arg Val
210 . 215 220 225

get cag gbc ate att cee tee ace tat gtg cct ggc acg acc aat cac 837
Ala Gln Val Ile Ile Pro Ser Thr Tyr Val Pro Gly Thr Thr Asn His
230 235 240

gat atc get ctyg cte cge cte cac cag cec gtec gty ctec ace gat cac 885
Asp Ile Ala Leu Leu Arg Leu His Gln Pro Val Val Leu Thr Asp His
245 250 255 '

gtc gtg cct ctg tge ctyg cect gayg cgy acce ttt age gaa cge acg ctg 933
val val Pro Leu Cys Leu Pro Glu Arg Thr Phe Ser Glu Arg Thr Leu
260 265 270

gect tte gte ege ttt age cte gty tee gge tgg gogc cag ctg cke gac 581
Ala Phe Val Arg Phe Ser Leu Val Ser Gly Trp Gly Gln Leu Leu Asp
275 280 285

egg ggc get acc get cte gag ctg aty gtg cte aac gte coce cgy ctg lo02¢%
Arg Gly Ala Thr Ala Leu Glu Leu Met Val Leu Asn Val Pro Arg Leu
290 295 300 305

atg acc cag gac tgce ctg cag cag tce cge aaa gtg ggg gac tce ccc 1077
" Met Thr Gln Asp Cys Leu Gln Gln Ser Arg Lys Val gly Asp Ser Pro
310 315 320

aat atc acg’gag tat atg ttt tgec get gge tat age gat ggc tcc aag 1125
Asn Ile Thr Glu Tyr Met Phe Cys Ala Gly Tyr Ser Asp Gly Ser Lys
‘ ‘ ‘325 _ 330 335



<220> <223> Description of Artificial Sequence: Prinmer CBProFprl75 <400> 4
t ggcgggat c cttaagagct gtaattgaac t 31 30 October 2006

WO 03/093465 PCT/PX03/00276

gat age tge aag ggg gac tcoe gge ggg cee cat gee acg cac tat cgé 1173
Asp Ser Cys Lys Gly Asp Ser Gly Gly Pro His ala Thr His Tyr Arg
340 345 350

ggg ace tgg tac cte acc ggg ate gtc age tgg gge cag gge tge gee 1221
Gly Thr Trp Tyr Leu Thr Gly Ile Val Ser Trp Gly Gln Gly Cys Ala
355 360 365

acg gtg ggg cac ttt gge gbte tac acg cge gte age cag tac att gag 1269
Thr Val Gly Hig Phe Gly Val Tvr Thr Arg Val Ser Gln Tyr Ile Glu
370 37% 380 385

tgg otg cag aag cte atg cgy -age gaa ccc cgg ccc ggg gbtg cte ctg 1317
Trp Leu Gln Lys Leu Met Arg Ser Glu Pro Arg Pro Gly Val Leu Leu
390 3585 400

cgg goe cct tte cct tga taa 1338
Arg Ala Pro Phe Pro
405

<210> 2

<211> 406

<212> PRT

<213> Homo sapliens

<400> 2
Ala Asn Ala Phe Leu Glu Glu Leu Arg Pro Gly Ser Leu Glu Arg Glu
1 5 10 15
Cys Lys Glu Glu Gln Cys Ser Phe Glu Glu Ala Arg Glu Ile Phe Lys
20 ’ 25 30
Asp Ala Glu Arg Thr Lys Leu Phe Trp Ile Ser Tyr Ser Asp Gly Asp
' 35 40 45
Gln Cys 2Ala Ser Ser Pro Cys Gln Asn Gly Gly Ser Cys Lys Asp Gln
50 55 60
Leu Gln Ser Tyr Ile Cys Phe Cy= Leu Pro Ala Phe Glu Gly Arg Asn
65 70 75 80
Cys Glu Thr His Lys Asp Asp Gln Leu Ile Cys Val Asn Glu Asn Gly
85 90 ‘ 95
Gly Cys Glu Gln Tyr Cys Ser Asp His Thr Gly Thr Lys Arg Ser Cys
100 105 110
Arg Cys His Glu Gly Tyvr Ser Leu Leu Ala Asp Gly Val Ser Cys Thr
115 120 : 125
Pro Thr Val Glu Tyvr Pro Cys Gly lLys Ile Pro Ile Leu Glu Lys Arg
- 130 135 140
Asn Ala Ser Lys Pro Gln 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 o 170 175
Leu Cys Gly Gly Thr Leu Ile Asn Thr Ile Trp Val Vval Ser Ala Ala
: ' 180 185 ) 190
His Cys Phe Asp Lys Ile Lys Asn Trp Arg Asn Leu Ile Ala Val Leu
' 195 . 200 205
Gly Glu His Asp Leu Ser Glu His Asp Gly Asp Glu Gln Ser Arg Arg
. 210 215 220
val ala Gln Val Ile Ile Pro Ser Thr Tyr Val Pro Gly Thr Thr Asn
225 : 230 235 240
His Asp Ile Ala Leu Leu Arg Leu His Gln Pro Val Val Leu Thr Asp
. 245 250 255 :



30 October 2006
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Eis Val val Pro Leu Cys Leu Pro Glu Arg Thr Phe Ser Glu Arg Thr
260 265 270
‘Leu Ala Phe Val Arg Phe Ser Leu Val Ser Gly Trp Gly Gln Leu Leu
275 280 285
Asp Arg Gly Ala Thr Ala Leu Glu Leu Met Val Deu Asn Val Pro Arg
290 295 300
Leu Met Thr Gln Asp Cys Leu Gln Gln Sexr Arg Lys Val Gly Asp Ser
305 310 315 320
Pro Asn Ile .Thr Glu Tyr Met Phe Cys Ala Gly Tyr Ser Asp Gly Ser
325 330 335
Lys Asp Ser Cys Lys Gly Asp Ser Gly Gly Pro His Ala Thr His Tvr
340 345 350
Arg Gly Thr Trp Tyr Leu Thr Gly Ile Val Ser Trp Gly Gln Gly Cys
355 360 365
Ala Thr Val Gly His Phe Gly Val Tyr Thr Arg Val Ser Gln Tyr Ile
370 _ 378 380
Glu Trp Leu Gln Lys Leu Met Arg Ser Glu Pro Arg Pro Gly Val Leu
385 . 390 395 400
Leu Arg Ala Pro FPhe Pro
405

<210> 3

<211> 31

<Z212> DNA

<213> Artificial Sequence

<220>
<223> Description of Artificial Sequence: Primer
CBProFprl74

<400> 3
agcetggetag ccactgggcea ggtaagtate a 31

<210> 4 .

<211> 31

<212> DNA

<213> Artificial Sequence

«220>
<223> Description of Artificial Sequence: Primer
CBProFprli75

<400> 4
tggcgggate cttaagaget gtaattgaac t 31





