20

25

30

WD 2004/ 029091 PCT/ DK2003/ 000632 FVII OR FVIla
VARI ANTS HAVI NG | NCREASED CLOTTI NG ACTIVITY FIELD OF
w{a kil402ENTI ON The present invention rel ates tBPCTIDKe003/000632
FVI1 or FVila variants conprising a substitution 5 in
a position selected fromthe group consisting of

" FVIL8R E¥2la PARIAKGS HASANG-INCRENSED CLORTENGACTIVITY

vari ants exhibit increased clotting activity. The
present invention also relates to use of such
FIEED'GFWEQ&VE’NT%S in therapy, in particular for the
treatnent of a variety of coagul ation-rel ated
di sdhelpresent inveBAGKEROGIND nOFe ! THNHET bINVENH V@Bl @muprising a substitution

coagul atio process caonsi St i of | ex
in & PGSR b DR S GERe AP arBsed KOPS o 852 end
F274. Bath exemkdiadninie e Idtin@adivity ] Thecér@stent 0B8RI d136 relates to use
the bl ood conmponents participating in what has been
of suchfpekypeptideoy asignts fretherpaginlpatticohr éarshauedtmanteof a variety of
y4 nogens, i.e. enzymatically inactive
Coagg'[ag er%lgt ?ﬁlg%ordef% converted into an active formby the
15 action of an activator. One of these coagul ation
factors is FVII. FVII is vitanm n K-dependent plasma

BAGKGRO HNMFHHEEﬂEXENlTW liver and secreted into
th }
ot BP0 et A0 SRR Al G Tyl ofgious biooe

comﬁb’ﬂamsl(eﬂﬂctoi‘ﬁ 5ha1 2ichtily fpsulifhvea Fibtih cloy.rGxaerallysthe blood components

convert ed |nto an actiyated form (FVIla) by
partigipgiinginwhat hag kesd sgferr toaassrh?]quég@?w caﬁaasig grepgoenzymes or

zyméé?e?%” ile, B yhht MR iRRRIVE zrétélﬂg &t %Q cBMveﬁglta inglaR active form by the

1fide bridge. FVila in conplex w tissue factor
actioh T jan atﬁn@tcﬁvﬁhaotmnm @rgulagon fabloes isd"Vdbnvert bot h

fac cto into their activat o.rrB,

t o P8t PR R Binend Hagrd i Sieln SRine 2 CabRTe: and secreted
into BHeQAibt 4sQik; é’—cﬁdlﬁ’gly@ sﬁ@feﬁﬁ&itﬁ'ﬁ nﬁ@éﬂr%lﬁxt@ﬁgmat(&oze &

Proc Nai l cad Sci A 1977; 74:5260-5264)
Majarng dr@@le@hqmé%os 255142421 A ThedtV i zyaogenris corilmtbdu dritpgn activated
o By DRI R SRR i ke

byaﬁmglcaﬁsmflddlbl@d eNBVHE il @&mpibBu&ith tigSiedu@on @A) gthe &VIIA,complex, is
16, 19, 20, 25, 26, 29 and 35 shown in SEQ | D NO

14,
able fg eonyeit hotiofagtgr G el RCQE Xigtq Beir detegtadi{orme f@lcavedioweapnons
lead1%(9¥4p?cpﬁ1r&95m ciucgeﬁ b fidfin %?ﬁ a@ &aigac‘da?&{t c Natl

catlons ith sugar nol e
Acad®di WA 1977084:6260-5264N gl ycosyl ation sites at positi on
145 d 322, resg&ct ively, at two naturally

occEy W&er@%ws Ws&m%ggatwéé in¢ludipg MiAwin & slegppglent
carb ’R/{O%STQ ﬁlté/n 5}80 ﬁdicﬁgreglaﬁes? %‘Nﬁgﬁr&mal refl.glon of the

een ppe ronosone

mole@u(ed’@ht@ mmjmy ne@mbead 6,,7, HLLm}()GQB?L@D 1984, 2@611(235351*23\81) in SHQ ID NO:1
contai ns nine exons and spans_ 12.8 Kb (O Hara et al.

are YRaROXNEIUfamie aeidsseesiduesnin thg@la duman §upatagp for Fifbagjisify. Other post-

trans?a[ti%ﬂgl' i8dii QA ﬂnc%e?sggzﬂj 4 gt?%ﬂtaﬁﬁc{n%%%{agg%f gccu%‘m g N-

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 FVII (hFVII) has been mapped to chromosome 13 at q34-
gter 9 (de Grouchy et al., Hum Genet 1984; 66:230-233). It contains nine exons and spans 12.8
Kb (O’Hara et al., Proc Natl Acad Sci USA 1987, 84:5158-5162). The gene organisation and
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protein structure of FVII are simlar to those of

ot her vitam n K-dependent procoagulant proteins, with
wezanm2doa1 and | b encodi ng for signal sequence; PERDR2®3/000632

the propeptide and Aa domain; exon 3 a short

hydr ophobi ¢ region; exons 4 afd 5 the epi dermal growth

factor-1i ke domains; and exon 6 through 8 the serine
pro®ihGtRomee 61V Mtd ﬁmﬂ@ﬁ%'tﬁos@ ¥08thet Aikni®K-Bbpendent procoagulant

Bi ochem stry 1985; 24: 3736-3750). Reports exi st on
pProtging.aithexang] Latand db caasinmsionsignal sequepes) esen 3thepropeptide and Gla

donfgﬁ{ léﬁ?rfg 6%‘1&11 hygﬁﬁobvgé@%g%onél oa%%%gggep@%ai §{;§)\A§E§3¢tor -like

donmns; ifeMxoa 6 l.'lhlr(illgml tﬁe( seMrkfpqucﬁadsH (bht@lytlb Y6 1Qinf (&fb&ﬁhiak@%t g
. X-ray crys 0 ra ic nmethods (Banner et al., Nature
B’O%%Q/’y31§é5 4 3{d62aWg et al., J Mol Biol 1999; 285:
208 RepoddekiQl é -
ot Neportfitkilon ¥Rifibn nloe SURER P Rtk of MM P et al,
PNAS U&héﬁ?%t%ﬁ92§9ﬁ&nd3&nﬂ&ﬂ@ookﬁm% JStaice Biold9g9; nlezarzad 223), of
r.iants, of EVII ave bg@n ray;éD' cki nson & Ruf

4IBCANPIER i gdub %‘7%9“1 ?‘%ui S Yl asraphinmethods (Banner ct

1@11 98t et 817
. S k0 S 88 13 502001 b Ft

fragmiepis o6 RF YT Murang et I8 Biodemissy 1988, 379695560 K86 @} alUBiochemistry
199%£%8§)9?‘ 9; WD 01/83725; WD 02/22776; WD 02/ 077218; WO
47; WD 02/38162; WD 03/ 037932; WO 99/ 20767; WO

00/ Sﬁx’r’xE%r(&Bﬁi éﬁ@l&l{eﬁ&gﬁ@ts of RN Gh¥eSbeRN iréforRA (Dickinson & Ruf, J
xpression of in BHK or other manmalian cells (WO

Biold Jenei; 272%8@&1@&&4(%1:@“\@903@; 1102/9®)91 Ghetn 1998; 273:8516-8521;

Bhafifiyg yoﬁgbgdgl %g%o%ﬂ%gggé%og%?%g o 829, aqhemzstry 1999; 38:1957-

196@ Hﬂoaﬁé@ BRMLDB, 2|8&m9g weac@xmsﬂmanwchazwee V$©|02/(WS218 WO

031007y R 21 62 RS EsS DR A ey opias 755 e WO 01/58935).
pat R@?Ur?s exidio %§ﬁ @@61{ of VI WﬁHR'%ryoug{ dﬁ'm]:ﬂ?z[n cells (WO 92/15686,
e i ng episodes

effective and reliable treatnent of
WONAILE bhnd WO 88/d 02%) laed co-Axpressamt of\FYVH anchke® dRibproiense in

whi.ch ar gi.ni and/or isoleucine 153 is/are
euhﬂ%ﬁmfe@ﬁghg@ﬂﬁ%éﬁ%éen reported in WD 91/ 11514. These
anm gematerélsl e arhtnd b€ HuBhn fe@@mﬁﬁ%ﬁtWH@ﬁe%bfdeas NtRoSeven®.

96/ 12800 descri bes inactivation of la by a serine
NoveyeyerPriabiqagi fier thertreatnreat of Mmdlmmgodesmmmhatal Aor B patients.

l. t cid 153 h
Novggeesvgh/@ 1981% oni)g%\@%agfg'ﬁ Lectiye ancgregﬁlﬁ reﬁ“ﬁ@ﬁ%ﬁﬁi@g@% episodes
avallﬁﬁlﬂ: :oh2He &ﬁﬂcet The inactivated formis capabl e of
wth wild-type FVII or FVila for binding to

TF ﬁfﬂéqgﬁm v ofd i bt whlﬁg awlnwi%/andn‘wesqlmnq 148tigfdre modified
has l;e?ﬁ f@ggf'tetll: MW 89 1'15;14S liﬂ%%%n%’o £$d£?ere lljgc%% a? [hesaﬁgﬁatltlggnstlte WO

ents being ercoag sta
96/12&(101 dmctrﬂaemﬁdausapm csf F\m by asdenﬁé pIOYEIRAE dmrabmrnfnae@\tan@ﬂ by
or of thronbotic stroke. WO 2004/ 029091
carbgseytatigeoeiday Wpaighe o-amiggegd srppd 5k hagdsen ée&Cﬁb@d F)Petersen et al.,

Eur ﬁHfb@%M@@,%ﬂ?ém@éQﬁ%‘ Mvacti VR¥d Q)?mPF %pa% e oq competmg with wild-type
FVII or FVIIa for binding to TF and inhibiting clotting activity. The inactivated form of FVIIa
is suggested to be used for treatment of patients being in hypercoagulable states, such as

patients with sepsis, in risk of myocardial infarction or of thrombotic stroke.
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does not contain any further information in this
respect. WD 01/58935 di scl oses a new strategy for
waleoaloppdng FVI1 or FVHa nol ecul es havi ng i nt B€T/BK2@3/000632
an increased half-life. 5 Acirculating rFVIla
hal f-1ife of 2.3 hours was reported in "Summary Basis
for Approval for NovoSeven(r)", FDA reference nunber
96- QR9 68/3Re6@ ey At BUTIORR&S: @i othérgtoefis, may be PEGylated but
adm ni stration are necessary to reach and sustain the
doesdws comaintang furpen inferngationpp Byyhigkpest-i ¢ ef fect. As a
con lequat e dos ' ] h £ -
obt 31O F GG SR TSR el APplaB Ea bf P mhfcutes aving
interPdliA & inteaded ®AE-lifepOSes restrictions on the patient's
way of living. 10 rFVIla treatment coul d be rendered
mor & ereplating Ve half-Hi( of22-3 Bours @ repoped ifs eXpnyRy fPasisdor

App?(#%i R Wg@g%\{éﬂgﬁfﬁggﬁrﬁf& &L nﬁﬁlﬁer@6%9ﬁgREl_9ti J—cﬁy hfgﬁ] doses and

rove glimted to a specific eory,
freqGent Adminsdtatian mrieacssaiyao kach amt oxeirt the ale st thérppdutie or
foll ow ng nmechanism A dified FVIla nolecule w.th
prophiflapaaefEest ¥ 4 FANS§aUeBre apledit flope aralftions EEUITto btain and the
needof! ﬁ'&ig tind £ VRALRE miffs r ARSI PP ERY FestitRiohPoh He paBkh & Way of living.
to replace inactive FVII or inactivated FVila on TF .
her efVila tSatmenli @i @ndaredmgereffigipht if p E¥lladarmfowld de used which

. _coaqul ati on pat hway .and h . Speed : l ot . . .
s R B, BELOAP L SR ER B B o s
theo®, s@ctSd FOIE Qhriit @buld ThPfove Sdfiheaiby hews e médchanism: A modified
woul d be nore efficient in stopping uncontrolled '
FVIly reelgéulgwithfingreasga atfinityifer T wauldeenpble aangrg effygignd treatment of
i ncr eased. ef f 1,Gi. PNE l .
PRSIV i B Aot Sl et
medéink S s(r@ﬂ&itahﬁliiﬁabtidh&iﬂ the cdagalaiiogpabway endlifenae epeed up the clot
present. Thus, in addition to incr ?ased ef f i@c\iﬂency, ﬁl
fornpasian PrasgssPRR PRSP 1§ VEh B Eia S darmaation of gystrppger plotyfifys, such an
o QREFVOfuf 6761 BERRRI e ESTIIBO AU A0 Sl o
traum@jpdtishts.i . €. to the cells that are exposed fromthe
endothelium i e. at sjte ere increased . .
ot odbignirited sEtGiocy i DE Topa Gracdn e Rse frmigince thisis the
onl}l’:[{llgcer%e?e @lsﬁ%dﬁeli%h@qllﬁﬁﬁe%ﬁﬂg abtfVéert 48 Prdsentt Phily, @vaddion to
[T/FVITa vartants wth an rncreased clotting
increxfséd effierenyy, asuedified FiHaiwidrisersasdd effotityi fay THavill ¢pusjitute a safer

reduced clotting , tine nd/ an.abilit .gener at e
proppg g aieecrgt oo ot WitfBE ol BuR ity SR B < o e
celld Pat ABLRARe@rohhBE EAKREEIRIAN S BN lsitdd WheTe IMeras&l friobslignBint activity

affinity. Such variants wll increase the efficiency

is desirabd9l | a even further since such a nol ecul e night

tar %ctco}dg]r{egr&{%ﬁl]ééﬁlg%_e%iﬁ& Bf tﬂh}%}e%rﬁtlﬁveﬁgtng grtg t?g%\g%@?{/ﬁ/FVHa variants

fusion w I ed cropartic rom

. wittBarfincrehsed RIQdhiC éffigienop Roctydsad. incdrbidssd thontgat dcrigityredluced clotting

~ co-localize the increase in Fa%or X energtt' on with
time) B/ of aheli P SeRCTRRSTENSSE Floty TBR¥RHAE NapDe lythehgngineered to
obtath hfirRlealdyf ;?'@gffl{bli%mnfefnbfahg bindf fil?l . SAPRL AR PV APhERhse the

I'n current atreatnment 1s the ative
effidiatyalfiFVillayever further sotegich @ moledue mezhp erget tloe TF present on platelets

T R AT TR e

_ moﬁg{e%@&é@ggg 3411 co-localize the increase in Factor X generation with the

remainder of the clotting cascade i.e. at the site of thrombin and fibrin formation.
Another problem in current rFVIla treatment is the relative instability of the molecule

with respect to proteolytic degradation. Proteolytic degradation is a major obstacle for obtaining



20

25

30

4 a preparation in solution as opposed to a
| yophi li zed product. The advantage of obtaining a

W@ t@blozoosol ubl e preparation lies in easier hanelT/D§2603/000632
the patient, and, in the case of energencies, quicker
action, which potentially cart becone |ife saving.
Attenpts to prevent proteolytic degradation by site

eSO HENGP 2 D A s O

stablp rselpareq)rqia&biohilﬁe(m d:a'smu handlimg for the patemt,chd Fyithg Eage bhemergencies,
i s described ﬁiﬁ\o 0555]]2f Thus, a further ogbe%t Ivii
quiclgr sk prrudicraientigl 8RR BSFOME 1T spy s GRS (/e Ebroteolytic

, degr%(d'aa‘hbﬁ“ﬂg%té’\ﬁﬂré‘clfbd mbigéfidistat 81; otr%rdt&ﬁ ﬁbs(?t‘é@theﬁ RARdlosed in WO

rov propertles are nDre st ab Ie t owar ds
88/1@29& daber attenue go prtatiectbilized ligpiddemsuatiandof &Y IVFVIIa is described

ty to proteolytic degradation. 10 A nol ecul e
in W@eﬁf{b%ﬁ\i dnger circulation half-1ife woul d decrease the

NUMpRds, @urfiRE BBBEIOf thAktdhk Siveidi o plovid@IFMIDEVIIa variants which,
associ ati on of current FVIIa product with frequent
in addyijasdip ithsabovenmentionrsl ipurevedipappertins, aBRArA Figblerpyards proteolytic
I I A t ant
degr? lgﬁléedbo%% Sgggé%ﬁ F{\ggl‘\?tg t?&%t%ew e | §Fa99t‘f ear need
f or Ahvblecudé wﬁk(lallangab teculhtih hilftlifeavouldidscease the number of necessary
circulating half-life. One M%Eto i ncreas

adm@p%tr@uplm CéYenrhe psspeiptionyef qurrgp %H%Plioguqtd"@hé%ﬂt@“% ipjgetions, and

the {’enﬁg &éﬁlg{fqﬂ furﬂaT ﬂmeﬂa{p@ﬁt‘f‘d VIS el %ﬁpconz&hﬁaﬂ%}‘lhanced
eac conj ugating the protein to a chem cal

therapoutid eyffemhlthﬁre issa demabb@fanﬁ?\ﬂbml@vma mglecelds patd alnemxbased

. _clearance to the protein. Furt achnent
cire iR o Yot B g Y SrepIonSHLE oL POE By @ enflre tha
renaﬁ(ﬂbﬁ@nc@@f@% prEROS ectukOd. AP QY YShchidved b? ngﬁg:mh%l the protein to a

a proteolytic enzynme from cont act ing t
chenpcaitrembtytwmcfdegam <pfdwn&fmng1@dp¢e@itremai clepeging@ tohip prasein.
Furt I‘Cu g[&%?ﬁ% Cg'\eﬁ S(EJ g}OIC &%Q or{gm O‘i‘ ¥l%b591tutt1 %tOf .aﬁﬁno acids

era eu

expoREPRURbRolyIib say eafesﬂi\vdw blobk & !pwte@hjmtzyme fl@ﬁn &chfeact ]eadmg to
present invention is to provide FVI JEVIla variants

protwlwt@rdegradata@mftth@arm%n thrdyesmdens-gheael (Fieds Pﬁ‘b puphedemical moiety
Vi vo
hat RS bifin (o i AR L YR Rl Y e
aboVYkusyentill Guredr objeeidtel ofelse preeeniiziveijontibeo pmsprda\fé\dI/FVHa variants
FVII/FVIla variants 25 djscl osed herein. BRI E
whichy mEaddigigree e 2baie-MRVERNIARIPTRE D BrASEIS: by enacapsed functional in
vivo RALIEERULIRRUER N SEARPhAIAHe, FVI1 o FVI1a variants
conprising a substitution in at |east one position
sel €ht esbvemomtivhed ghjeatjyes aresnes biynige infpro 3@, FMI/FVIla3@riants
S43, K62, L65, F71, E82 and F275. These am no acid
disclosgsersitit i ons in the TF binding site of the FVII
nmol ecul e result in an inproved clotting activity. In

i nteresting enbodi nents, the FVII or FVIla variant has
BRIEE@MS‘IJF@SER&@ETHE(IWNTIQN the resulting variant

S e O e e
compigh9s sdlb%ﬁfu@naﬁ e.datph@s e pavitionl defeeted Iffons thiel drowdt duisting of 139, 142,
S43, Igéo2 (Ij_.|65 F71, E82 and F275. These amino acid substitutions in the TF binding site of the
FVI molecule result in an improved clotting activity.

In interesting embodiments, the FVII or FVIla variant has been further modified so
that the resulting variant has an enhanced phospholipid membrane binding affinity, increased

functional in vivo half-life and/or increased plasma half-life. In still other embodiments, the
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WO 2004/ 029091 PCT/ DK2003/ 000632 5 vari ant has been
further nodified so as to possess increased
whr@awzgobrbi | ity and/ or reduced sensitivity tPCT/DK2003/000632
proteol yti c degradati on. Consequently, nedical
treatment with such a variantd offers a nunber of
advant ages over the currently available rFVIla
I
vanaglgg%’sn ?rﬁg:? Erfo‘i'lﬁ d%églg fo g&%%g?rln%%agﬁ ﬁoa@ﬁofﬁlg)glr@y hill/or reduced
sensitlivitgto pmtdm;ttmksgraﬁamon €onsegnentlyAoedicdi tngpitpentivrithasuich raS/larlant
nvention rel at es to

oftegauabet Py oy a5 BEOBERY HeRls Favie seradigcaigth & tover

dosa@énfﬁlﬁelaa%hgn FEEHEBRES 1LV ks RAAd Jo’]_gﬂiﬁmﬂm [ édeu@Iatlon between
fications relative to human Fact or VI (hFVI1) or

mJeCItlQrmn Factor Vila (hFVII a) havi ng the amno acid

subs i n a eas

(vagiotyfepu@ee\lae@ﬁﬁchvfﬁgmm dntifo 6¢i@ tséq&ﬁmdosﬁpﬁsgqgolf-ls ammo acid
$43, K62, L65,  F71, E82 and F275, wth
modﬁycggq)@sde{aﬁm tashyjnepn Bactos I ¢hE VD or human Factor Vlia (hFVIIa) havmg the

P BR EE  bppg vo compris

subs{ﬂ%ltlhﬁ’tAB8ﬂ%&§ﬁé@®&tﬂiﬁ;ﬁl‘d¢ﬁ84fbﬂK%Ef¢lﬁ%}lknmg ofdz39, 142, $43, K62,

2:3 gaoggm SB: resg assz%g)ct tPe inve ({n r{:l%[eg t@a %% tgﬁ Vﬁr(%?%’ﬁf)l or Factor Vila

8F+RIV+P10Q+K32E+D33N+A34T+K38T+L3
‘L65[]f§||1 %@E Qt+ 9E] hFVI'1 or

+L8F+RIOV+P10Q+K32E+D33N+A34T+K38T+L39E] hF

Wit th@lprodifPRAFAEHARGE HRBNFASA T+K3BT+L3OE| hFVI I or
[ A3STPAGKH LB+ ROV PLOQK32E+D33N+A34 T+K38T+L39E] hFVI |

[KBZE@DEBBFAWW&EMGMA34T+K38T+L39E] hFVI | or

[%1%%32%}}92&“ I ?Eofg?éf% ?F}:\h/:zl\/?l gr In a second

[mM3anEaGm\I@,aEmmmhahﬁKg@r@ﬁmwn ¥tla (FVIla)
ﬁ%&ggtl de variant having an am no acid sequence

#+RYV P10 Hor RN Addd G 3SAHLAMINF¥IIAr ve to
[R‘i %‘Ms%hﬁ%%%hi{%g% %5%@ ﬁ+ﬂ‘5%mﬁeﬁ'lg14‘ﬂlf(3%g“+ﬂ99§ﬁlh% or

sequence s n sal var il -ant

[&63uﬁ%ﬁ+K@ﬂE#D3@N+AS$DHS3SIMQEIhHVHalt | east one
sition selected fromt

ZrEﬂ)%r oup . consistin
[6§§+E41§K+é§§+R%*zP1%@<3 3E8@3éﬁaKﬁ§$5L3§qﬁlaF¥U|¢

gﬁgﬂ{ i.scl osed by
}éﬁgt%gyiﬂ ta%% '%3%?\3%%%?8%%?@8?\{%9&206 are not
[(Wi2NThRVIITHRY Ihow B 26 ThRVIEhBY Hs entl4 24 hEVEEbE bia or

FVI /FVIla variants conprising the 30

[PQWE§E ations disclosed in US 5,580,560 are not
Wit 1 DNselcBid a@emh@lﬁw&mﬁm%ﬁfegm a FARS! VAR VIla) dﬂl‘ﬁfeﬁﬁ’de variant
aspect of the invention relates to a nucl eotide

havisgguamue asiicseqiange torapusing &1 amino acid modifications relative to human
Factor VIIa (hFVIIa) having the amino acid sequence shown in SEQ ID NO:1, wherein said
variant sequence comprises a substitution in at least one position selected from the group
consisting of L39, 142, S43, K62, L65, F71, E82 and F275. The FVII variants comprising the
L39E mutation disclosed by Cheung and Stafford Throm Res 1995;79;199-206 are not within
the scope of the present application. Likewise, the FVII/FVIIa variants comprising the
142N/S/A/Q mutations disclosed in US 5,580,560 are not within the scope of the present
application. '
Another aspect of the invention relates to a nucleotide sequence encoding the variant

of the invention.
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of the invention. W 2004/029091 PCT/ DK2003/ 000632 6
In a further aspect the invention relates to an
we@res®vbn vector conprising the nucleoti de BETDE2@SB/000632
of the invention. In a still further aspect the
invention relates to a host dl| conprising the
nucl eoti de sequence of the invention or the
eXPhESRIHAG: ggét e iAledtidR rIREERS ADdk é predsioll vBRoL¥Siflprising the
further aspecCt e invention relates to a
nuclq:dmdeaerpmnd:a afahe ooyepo®i. t i on conprl sing variant of the

i nventi ar.maceut i e carrie

excirgh wikrurheaspe Buparoacaaet Ror Aenee) Frusty bne Shclcotide
sequérﬁ!e%tf G 1?19entti|3>‘ﬁ of el &Ptesfibn LV&Ror dTYBO niveftiondr t he

phar maceuti cal conposition of the invention, for use

as ammYmﬁLn'dm aspeolr thé Hwe@tgpweretagesm amh@npﬁcetstmal composition

| hvent T on

comprising yar{an %)I\d t & lqlg/?% ?ﬁg)rf p AT %2%}[&?1 zggé ‘%X@%‘?%&re} 811 elxgﬂ)lent

DESKSHRI Bidtedy a@eofbﬁh@%hﬁ&ﬁeﬁt@ to thestiamt dfite lvehtiom)@r the
time vs. concentration for [ L65Q r hFV1] a,

pharmagratiFalisrmppsition pté@awe:ﬂm Ifer WRAS PERSEIAMERY | 2 when
¢ her iy pibebBr MR R Eh) Ao RS borapbEor o RIS Bescription s

well hiofrofsatie ajpehdad daimsc| uded. 0 rhFVIla (OSE-acti vated);
NovoSeven(r); [L65QrhFVIila; A [S43Q rhFVIla; x
[L39E]rhFVIla; o [EB2Q rhFVIla. Fig. 2 shows the
BRIEFBESCRIPTION'\OF TEAIDRAWANGE) for [142RIrhFVIla and
[L39Q rhFVI1Ta when assayed in the "Wol e Bl ood
AssEig'' ] stikprs thonlodtirigstiong vs. kenqeatsatian fop LAEUIENER (¥43QlshFVIIa,

' ud ver'O.I2 EVLI a; »
3of O p s ORI TS B hseeh HRCOVIOIE Rt ray ™ For
compsPRI6E thé RkhIRNfok ﬂlF\hH(tﬂH hdriVhled) ald§e¥]Iehind bt included. 0 rhFVIIa
If&ﬁ Y] rhFV]la, [L65S]rhFVIla and [ F71E]rhFVI| a when
(OSlhsetavptad);i ¢ NotveSewan@); e [Bb Yoldh Ay [S43QdehFydlaps fi-3BithFVIIa;
It for NovoSeven(r) is included.

o[E (r): 0 [F71D[rhFVila; [K62E]rhFVHa: o -
[ F7g ﬁ o s e c%ttir%qﬁg L Eymntrﬁlc[nﬁ%il FUbRFMEVRa and[.39Q]rhFVIIa
DETAPLED DI SCLOSURE OF THE | Definitions In

whert &ssayedni thet* Vgholt Bdoqat Assayit Fap@mmtsom,nhamsult foréyvioSaven® is

kel g Bgsfie el SRR cE D oneBhile oo

p0| Flge?gﬁdi@s fl’l@?ioﬁmgrﬁmé 9s. chitcRipatesh foP [END] Hﬂi\ﬁnaa [K62E]rhFVIIa,

het erogeneous (1 n the sense of composite or chineric)
[F71h’ﬂ>ﬂh§&ﬂﬂae[E6rSSﬂI\hHVHb}and b/ 1deMEIVéliatwlwlntaamyn®mthof Wode Blood Assay”.

For Clgg}rpgfl %¥@J2 lg‘ég g%l@%é’lggﬁﬁ H.Fd@& n}%pbg%:{%%sp <E PdﬁD]thVHa

o [KESFTRAHARS o [FY IR FRIEN 85581 PUBRNAGF7 1E)thFVILa.
DETAILED DISCLOSURE OF THE INVENTION

Definitions
In the context of the present application and invention the following definitions apply:
The term “conjugate” (or interchangeably “conjugated polypeptide variant”) is
intended to indicate a heterogeneous (in the sense of composite or chimeric) molecule formed
by the covalent attachment of one or more polypeptide(s) to one or more non-polypeptide

moieties such as polymer molecules, lipophilic compounds, sugar moieties or organic
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WO 2004/ 029091 PCT/ DK2003/ 000632 7 derivati zi ng
agents. Preferably, the conjugate is soluble at
WO eboawaqub1 concentrati ons and conditions, i.e.PSDDKRIB/000632
i n physiol ogical fluids such as bl ood. Exanples of
conj ugated pol ypeptide variahts of the invention
i ncl ude gl ycosyl ated and/ or PEG]I at ed pol ypepti des.
derivhfiZink 8b&hs. 49 R oRfRIRH solfle aCRMeFhRRoh¥entrat d
m“é??g%hgﬂqsneéﬁgspéat thg%po y%%pt?ge 5 varléﬁfaéggzm
conditivens nign s@oblgpe physﬂ@ogroaleﬂwdsaatueh as blbed. quarr@éqs|qf conjugated
covalently | to one her
polypenict aetarys bObarespRy™ PoREahEo vl anBriiC fied aghospices.
| Nt RY/RRAh F“Goﬂi%tﬁhbfa&\heﬂp" cﬁt“b@@llentl? ldﬁbbh@&” fheliid tH8ethe polypeptide
spacer, or linkage noiety or noieties. Wen used
variane argl uhe nom@otyecmdermmcqwrg/pém Higectkysiowalgntlyioined tg one another, or
mol.e tha bI e of .con
else %rtetlrécg {;ovgaﬁ%ﬁér ngfne eonée Oa1not618r tt %%%v 1 ?lgtgrthvt%m%g r{l%lety or moieties,
suchiaB U @®RidE®Rpacke, drligkegs Biegcmpi@sesof such nol ecul es
i ncl.ude pol ynmer nol ecul es, sugar noieties, |ipophili

conPBgnysed ksreipr Ga e ‘ERiPPRPERtidsgneigky freans A molecule that s
r I
capa Otf Slg I.l%{tlﬂ%# é af\}g(!r@{aehtggrogy\@ﬁ@e :ﬁ% }'t)tlfhoen\;ﬁlﬁamcmrl@ ﬁnté/entlon.
Preferr&dlmxsmpkesl of hath mdsﬂeCLHmnpiudcymmeﬂmolenuileetsygarsndnemﬂseHpophilic

tothe pol ypeptide part of  the de
compayng Hh ogg(eng:tcf Wéﬁ% a%e[nbsuw paatfl&?ﬂ)égg% 1’9?58% ehen used in the
cont@ ok QBB] ng@p?lcﬁmh%tr&%é*ﬂoé’rﬁmntlmllFEHhrﬂ@st&ﬁRhétQﬁe non-polypeptide
noi et y be directly 15 covalently joined to
moiedy tsalmlkn@m thg polypepsidei partrofijhetpol ypepiideviriapt dowghemtattpchment group
o kBB R i R LSRR e R RN OGS S oty
covalenillf fRed i tBE Nt Rhmi¥Ri @biyPsr it May PO indIREL YO RLdAkI§ joihed &b the
nol ecul e formed by coval ent |inkage of two or nore

attachmgoiaseep thipsheininigoeaINGIMQIpY Oﬁmwssuph agf bEALSH spacer, or

he term "pol yrrer may 20 be used
]mka%gtrrgougt éﬁgléa e%/- wth the term"pol ymer nolecule". The

t er Apslyales toldvubsided nioﬁbcﬁle\ifelﬁndiﬁfywwléhﬁlﬁlﬁ(ag@ be;wd @snore
attached by in vitro glycosylation, i.e, a synth
moneneEs ¥ YATEii ORE of LefTBITIARIETS 1§ 2 RYRP Hdd Fﬁa}duy Tw@m. P@ymer may

be u%?;{%%ﬁﬂé{ r%éalkl? kalth %rﬁzr % g 'hﬁ)tlé,ec 1424 l '?l‘féjleﬁntlgal%‘mtended to cover

group o pept | de vari ant
carbndpzk:i'ranmmble;culas attgrhad by osw#bighicbsydatagent. .a slynth\znd: glycosylation

I lation js. di cussed [ r below, 25
perfd o Frrp noggaly ins B cavelenty iRk cbp i g AP IEle (6
attacﬁﬁ‘m'éht%?&! éittﬁe 9 %bt[ﬂe%nﬁﬁﬁ' &ﬁk')'n@ll &Qﬁg’ﬁ l:ﬁ)'silﬁnﬁﬂg afdnt. In vitro

nor e nonosacchari resi dues, capab of being

glycesytation escdisayssddan @otaﬁﬁe@hﬂr@elowvar iant (to produce a

pol tide variant, conju he formof a ...

o1 y LBy P BT, PleMGAF indiele Sy Betiiobe Faptgining motecule
com@isigOSNE trh@8 mohdSadcRirie rhdidiek VApablY 60Bsih@hithed | tdSthe polypeptide

intended to nean any attachnment of a sugar noi et

variapt (0 Pradyee b Rolypemsideivagantggnjugge podeforang @gluy@%alated polypeptide

vana%)?ooﬁ%a? dt%n lvﬁ)o?%ﬁ% pﬁ%ﬁt}/o%oﬂ{é %trrlnn‘gn \91% Flygés%'ﬁjatlo bis mtendef*d to mean

ion o e vari an
any d&abhrﬁkx&d)f arsughr rhoiatyedcgting osybat IeOdIUnn'ghﬁ)seDaaslhtlonal processmg ina
ol ia?osaccharl de structure depends, to a | arge ext en
glyceswlahng celhnsrd ey expressignof am@mepﬁ*ﬁf‘qm@m 6% BY way of R-inked or O-

linked glycosylation. The exact oligosaccharide structure depends, to a large extent, on the
glycosylating organism in question.
An “N-glycosylation site” has the sequence N-X-S/T/C, wherein X is any amino acid

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



An "N-glycosylation site" has the sequence N-X-S/T/C,
wherein X is any am no acid residue except proline, N

w0 200aspmpegi ne and S/T/C is either serine, thrPONDR00G00632
cystei ne, WO 2004/029091 PCT/ DK2003/ 000632 8
preferably serine or threonink, and nost preferably
threonine. Preferably, the amno acid residue in

pref%qay Lon on 33 lérrf S'l&‘a a\{,ﬁnrﬁ&éll%?e;%gg ﬁr@%}@eﬁ Pg]&?xleag&etﬂe%ﬁﬂ% acid

rem@é"nﬂﬁ&hﬁbxﬂ-f—?a fel@BkitD eheaispirhginorisitae iewitdyeolincsidoer m
‘attachment group” is intended to indicat %g
f unéni Ghalycesytstion site’tif hesOHg R 4 ¥ENG QF fhapRning fgsiduc.
par tl“hifélgﬂr”aﬂgc hnRBlolp” %%t‘é?(ﬁeﬁstb %&ﬁcatté"ﬁ F@Rtiof gfoup of the
carb ate noi et capab attaching a
pOlpr)’lldp @hympmlmieuamﬂnr@f yn smote sl @sidod theeof ok earbbleydraie moiety,
e, a or _an Qr
capaaisrqf@a?m%"% Bﬂ'typewgmﬂlgg{f\lﬁ@*}?&%@ﬁﬁ?&ﬂ%@cg%aa Knpphilic
mold@ieC R E}Rﬁét? 8k ¥R &%tahﬁ%ff%tﬁidgea%eﬂlr esefpatRAMmeht %tﬁhps and their
the table below. Attachment Am no acid Exanples o
matcmmg noBeprl yeptido moRkice arapparerfrfoam tedrblsdslavde noi ety
met hod/ - Activated PEG -NH2 N-term nal, Polyner, e.g.
PEG nPEG SPA Shearwater Inc. Lys wt h anide or imne

Altfaeienat QAGniHE’E&iDBFQaGtKDes%t n@l-. , | gofugtiGii t i caRefRemcews

in Therjapeutic Dyu rier Svst 9(3,4):249-304
g9P92) -|{COOH C-tet H?q}ﬁ%ﬂl’“&% et meg‘r%?’* ged ETPEG Hz

Shearwatler Inc. Asp, Gu with e¢BEEr or arri de group

___CaLb_g_h_y_g te ln vitro counline—tnmroi-ety SH-©
B yner | Netegningec| Pepmen ?ﬁ)ﬂﬁgﬁl "":Sﬁﬁgagp\/%t er ﬁE‘?arWt?ﬂm'
di sul fi dg,ysphone Delasie 6f indhe desylht@éﬁthEGal Blelgadtect ar,
vinyl PEG mal ei mi gde reviews in sul fone group .. S
Therapedtic Drug |&8PRier Systefrs Car bohydr af&4fg Reviewsin
vitro cqupling 9(8,4):249-304 (1992) noi ety |WRrapeutic Drug
2004/ 029091 PCT/ DK2003/ 000632

Carrier Systems

9(3,4):249-304 (1992)

-COOH C-terminal, | Polymer, e.g. PEG, | mPEG-Hz Shearwater Inc.
Asp, Glu with ester or amide

group
Carbohydrate In vitro coupling
moiety

-SH Cys Polymer, e.g. PEG, | PEG-vinylsul- Shearwater Inc.
with disulfide, phone Delgado et al, critical
maleimide or vinyl | PEG-maleimide reviews in
sulfone group Therapeutic Drug

Carrier Systems
Carbohydrate In vitro coupling | 9(3,4):249-304 (1992)

moiety




9 -H Ser,

Thr, S

OH gl ycosyl ation

W@ 200b020mb

coupl i ng

e

ugar

gl yecag

Tyr, Ca

yl a-

noiety In vivo Olinked
PEG with ester,
-CONH2 Asn as part Sugar
of an N glycosyl ation
tion site Aromati ¢ Phe,

et her,

Pol yner,

Lys,

car bamat e,
noi ety | NPET/DE2003/000632
e.g. PEG

rbohydrate In vitro

residue Tip noiety -CONH2 3 n _Carbohydrate

OB vitrd
1984,
Pol yner,
Ket one d
sacchari
Guani di 1
and Noyd

SeQUpt,i ng
%%53 ;23

>ge PEG
| i go- PEG
de 179: 30
o Arg Car
S, noiety

Sgar moiety Vol d,
(16): 3759- 65

t}i’E(GiMIE eder, Mak

1,. WO 92/ 16555
T

&omteal Reag

PEGyl ati on Al

Innvtoe-YinksidoC
dehyde Oxi
SN o

ronmol . Chem
WO 00/2311

tro coupling
ent s for

Pr ot

hem stry,
i zed
1978,

a\
Lundbl ad
ein

W/ a¥a I f‘I—C
£V DA
ring no
"attachn
to indig
N- gl ycog

whar ain
“AMRereh

t1 AN C
—OTt; oy

dHY ar Btk
ef yn Ror i

aheothe o

VoAkitOn S

Y 1 any lbm

Drocg |l na
| 1835 PPEYcoupl
n vivo N-glyco

" IS usedphg a
Si

i R &

Hortha—USA
ﬁg‘mﬂs for gu
5 yllyadsylation t he
h unconventi o
dues constitu
sequence N X

oo ant

Hdazote
ani di ne
term

nal way
[ing a

LS/ T/ C,

N—
™

Aremaficy oy
r&iduey St

refera
el erad

gimg, pref

&BPridhand

lLv_thraeaon
LML LA~ Al |

emailelyy seri

Phidro SaplRe.

br t hreoni ne,

oH-fe;
t hr eoni ne
and nost

sugar ng
att achns

6PNFRe NG

Y9 ycosyl
ety is a
nt cannot

ne}l—A-the
LCaBehydrafes i g
 naietyed duri ng
be achi eved u

1

he—aspar-ag
e UBHEOUPET
gl ycosylatio
nl ess the

re—+esdue

gﬁn iuHieWolﬁ,
NBicshkaristry, 1984,
Jul 31; 23(16): 3759-

65

Aldehyde

Ketone

Oxidized
oligo-

saccharide

Polymer, e.g. PEG,
PEG-hydrazide

PEGylation

Andresz et al., 1978,
Makromol. Chem.
179:301, WO
92/16555, WO
00/23114

Guanidino

Arg

Carbohydrate

moiety

In vitro coupling

Lundblad and Noyes,
Chimical Reagents for |’
Protein Modification,
CRC Press Inc.,
Florida, USA

Imidazole

ring

His

Carbohydrate

moiety

In vitro coupling

As for guanidine

!

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

way to indicate the amino acid residues constituting a N-glycosylation site (with the sequence

' N-X-S/T/C, wherein X is any amino acid residue except proline, N is asparagine and S/T/C is

either serine, threonine or cysteine, preferably serine or threonine, and most preferably

threonine). Although the asparagine residue of the N-glycosylation site is the one to which the

sugar moiety is attached during glycosylation, such attachment cannot be achijeved unless the

other amino acid residues of the N-glycosylation site are present.
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other am no acid residues of the N-glycosylation site

are present. WD 2004/029091 PCT/ DK2003/ 000632 10
wa@emanziiongl y, when t he non-pol ypepti de noi ety PGI/BK2003/000632

sugar noi ety and the conj ugatl n is to be achieved by

in vivo N-glycosylation, the rm"am no acid residue

conprising an attachnment group for the

n o n-Awmbydiegly) wikenthé by polgpepiisle thdidty 6ONARGE dRetaridthe conjugation

teratlags of the am no acid sequence of the
is 1G08 363 ¥ % v BnglyrasylpBomdhe iearar smiscacisremigam Fergprising an

attaélﬁﬁént% ﬁ.%r tHR"ron> %oﬂ’%é}ﬁhel b Jélgtgr’ §§%§Eﬁgﬁ cSﬁé%r 0 d%th Qﬁex%ﬂons of the

in vivo gl ycosylatTon s
amipo agid semiencdeit the polypeptide fvamatt isotodde undergiosd as meaning that one or more
cosylation site i.s jntroduced into the amno acid

.N- gl
amig, doid Fesiniss coifitiog an g pve N-avesylhong aite pi to Reaigored duch
manABPIhbCAtHeP R furRfibAQ 11@911\15' mgy&&yﬁﬂgn %&@fg‘lﬂ[g&e%ﬁe(( ﬁlt(gpe%dno acid

CB, CD, CG SG 0, C, "etc) are as de
seqt@ycq Werepmt:@frﬂmmwa%auﬂncq PDB) (www. pdb. org) lo based

2t EE, IATEAGHALHGS L ARs TS Fbadie. cm. oo co,
SG, m O,d1,@m)ne®ed acliefined bizuke Prl)teuBD@ﬁaBﬁﬂk (PBBPw W Dlb.org)

with their corrections in Eur

6%1984%H‘519‘g t her
baseg;on ik %qu}cl@mg}]}’ACﬁH@mp@ﬂﬁpmagmﬁdn@@hm for Amino Acids
and P@ﬁtid@k‘ ?re(sj;'dﬁ? hz%ﬁsn gt dahds L. ?%Guer. f‘%?c’h‘gfn o nl%% eéj gZﬁg%%‘ Fogether

cont al ne e group cons I'ng o
withAheir cqrmoelonmn(@ysj CBlo&b)em a1§par tiggspcid (Asp or D), 15
gl u m C agl (5 enyl al.ani ne (Phe or F),
al y A a ‘i‘s{lresfﬁugt }SdPrﬁE é(dHPén(B?atW“ amjnggicd iepidee contained

in the |ghﬁ1pron!sl)smn ffallagﬁnc( 2 gﬁ%&&ste n€ Fﬂég]@r éi‘géb’\al&fc al'cld ASIQ or D),

met hi oni ne , gi ne
glutqlmp@c@r((ih) or @} @hgmlalgn(lﬂﬂine or FQ)g,lycmeg(lG’ly DEGQ Amgldﬁlfe (Ris or H),
Val
1sole%§1n€/)?ﬁe gﬁ‘é’plty%laﬁél’y (Oﬁt’KS lsymw 'i't)’fP?)tQ? @e(( 06 )Y§sparagme
(AsmﬁSN);i fine ZBroldP) ! @A @AY ot ql fine!
lglaC| dng& t Ro%s is |(I@ugt§Zt (re% z;]g (Q?%‘f)ﬂlﬁyké}%&(gﬁror S),
thfeqnﬁeﬁ @3{ 5T, vatingo&il or ¥ typeophen GbpwpVeN aby tyaosiiey@lyner Y)
res1d'i|\1%§" due in the am no acid sequence shown in SEQID
1. Gl24R indicates that the glycine residue of
posThe termthﬁbgyaSecb&)e den&i fied drhinb 6 dok#ioft§)isa N 8dtRkd¥as follows:
Glzé Al'ternative substitutions are indicated with

md}GateSéh%} positign 427 15 qrguiied bna ghyring residug is dhpamioe pr3 sequence

howMth&E !
showifih SR ADPRIGS, OR4RinBRAteS Dk By RHAGE b foghas been
substiuted; with amangohivg tebidae. 'Atternagive su%ﬁﬁﬁNﬁN&&Sﬁdﬁatemﬂé‘a ‘@e.g.
NMﬁZ:gno aci d sequence which CB rises a substitution of

TSPOF AR 2L ULSARCTIGE 47 Wt 2Sparaging npositioaddainbeétuted with
eithef QSnd R tiRB6hide. MQﬁPlets%étl%hd?lg aPé“iﬁdi%ﬁt@ﬁm' 4epr ?2 RYBIN4N145S/T

in position 145 w a serine or a threonine’ré&sidue.

means gt ne acid sequenerdwhich opraprisesiasobsitatibnr efshellysine sesidueds position
143 \!virrqlz ?IE: gétp%gbgb ne T&TQM | nggitﬁs(aﬁo g fﬁ%ﬂggagmmzrgplg&%qn position 145 with

aserﬂh@ﬂaﬂﬁe&ﬁné &Siddblqme@ﬁér%f dledditional m%@&@%@d'ue such, as insertion
Gl24GAA, etc, Wien used herein, the term"insert ec?

of anﬁz&,agqlrtq rspidye algar G]izﬁéérqdé?@tedtbylfblsa“ﬁ@ dnSQ‘l‘TIQTE(a‘rts/otakidntlohhieﬂamne
resid @8 ARr 8504 id Kl g g?blbﬁGgﬂ% G, WIRS"L&P herein, the term “inserted in

position X” or “inserted at position X” means that the amino acid residue(s) is (are) inserted
between amino acid residue X and X+1. A deletion of an amino acid residue is indicated by an

asterix. For example, deletion of the glycine residue in position 124 is indicated by G124*.
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bet ween am no acid residue X and X+1. A deletion of an
am no acid residue is indicated by an asterix. For
wez@apte9t del etion of the glycine residue in pRSI/DK2IW3/000632
124 is indicated by Gl24*. WO 2004/ 029091
PCT/ DK2003/ 000632 ~ 11 Unl ess bt herwi se i ndi cat ed, the
nunbering of am no acid residues nade herein is rrade
r el dfinless drieertvive inditaied, alcd SuriReing RE emdfo RuDRRidEd Maded/Rein is made
]FVI tEVIIa(SEQIDI\IO 1). The term"differs from as
relave tp the, aggnamced pesiengeta hgﬁ@e wikdctypg FYEFora (SEQ HP digyéx

to el *AfreRGHA? ?slr\.gttd i écfnﬁécq{b‘ﬁg@ﬁ@feg&c%tﬁgﬁg 1S is-intended to

apart fromthe speci am no aci erence
allowrfor addieonal dlffmimcm being presére apgrefromi thelsgolfRdiamiho @cﬁ& difference.
71, 82 and/or 27

For i BG1ih oG R G SoR P UG ARPS P S Apr 62 65, 71,82
and@k @5, tﬁéJPthldrlFVHbgi)l ygepBIRl £aint Rhy §(’ﬁﬁ &qghér s@8@tutions. s Examples

nodi fications or fferences may 1nclude truncation
of Stl%aqqltloaﬁbm@dlf@atmrérrmdrftmertws wap irstudevruacatiinn theNe and/or C-
e GHER drfndts adtnd s rB gy e 2 b 4T BrethSRdiniques. or additon of
one &N ehoed exEral rési did3LS theeN JandASFA-tek@hudfe.@ aﬁﬂﬁlbh%@h?ﬁethlonme residue at
esidue at lo the N-terminus as wel | “as "conservative
the ]&rFF‘ﬁ‘B“‘ésc?soW"éh'zﬁs {PRERr Y& amifo acid sipskituriong’i bersubstitutions performed

WItH?ﬁglfog %ml%tag ids “Q{h%%ﬁaro haﬁmeﬂgtlc%cé smaé EPIEI?]%? rarllgquf r?gldlc amino

char act eristics, e. am no actt’
acidaqgiotis ampod amdsalb'amo ammmldsb}aﬂir@pmﬂkmuﬁé la€lds and aromatic amino
aci dhydrophobl c am no acids and aromatic am no acids.

Exarrpl es of such conservative substitutions are shown

I N EREmPRS GP\éJcﬁQloﬁserva]ﬂ@e %ulﬁ'ﬂﬁfﬁoﬂ?a&%}lo@l gx?%h%)%eg%%aglr% c

Serine (S) Threonine Aspartic aci
acid (E) 3Asparaqme(N) GIutamne(Q) 4 Arginine (R
Hi sAladlme(A()H) Lysi Gycii€)(@ | sol eugdrime (§) ) Leumme({nl*ae (T)

Mo are{M-—Valine () 6 Phenylalanine (F)

\'4A >3 III UIII LAY

yI Asratie 20§ @ ypt G’b‘ﬁ&‘ﬁlc(%d@t)l Il other exanples of

dd GITIC ode nodirfcatons—gi-vih
3ri s}égﬂtag&gé}e@ncreased Tu ép?onal in vivo hal f-I |Ufe o?
4an

Argripa ) ser unHigldfnel(Hh e.  Spagysfeqkgxanpl es of
discussed further hel ow

r %lﬁ%crme thhe pol y{s@}?ﬂﬂec(é)varl antMethianre (M)Jent\(adme (D

U T fcat ||a IVI I;oc t-6—ah
enhanc gﬁln osggol .%’Mhném ane b| E |ty.
SpeC| fic exanples are given bel ow. The term
g i %}I de sequence” is intended to indicate a
con3WL othey examnles; of pdditiopglanegificatigpeingluse emadifieations giving rise to an
t noni ¢
mcre'ﬁéd%h’étﬁﬁl’al zxggvrﬁ]léhynﬁl% edtr 912 1&?&9{5{1&&1@?%1}‘ ?ﬁ}e ?T;fpe ?1(: ghg}nples of such

modifigatidnsateé dissussduciuethér. below. Merebeerrmh pelyﬁﬂiﬁ[@&@nﬁﬁ%f the invention

" enerally refers to a nmethod fo
may con%am a8d1t10nal modcﬁ catl%ns glrv?ng r¥se to an enhanced phospholipid membrane

binding affinity. Specific examples are given below.

The term “nucleotide sequence” is intended to indicate a consecutive stretch of two or
more nucleotide molecules. The nucleotide sequence may be of genomic, cDNA, RNA,
semisynthetic, synthetic origin, or any combinations thereof.

The term “polymerase chain reaction” or “PCR” generally refers to a method for
amplification of a desired nucleotide sequence in vitro, as described, for example, in US
4,683,195. In general, the PCR method involves repeated cycles of primer extension synthesis,

using oligonucleotide primers capable of hybridising preferentially to a template nucleic acid.
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anplification of a desired nucl eotide sequence in

vitro, as described, for exanple, in US 4,683,195 In
w@eonanzdos1 t he PCR net hod i nvol ves repeated cycP@EDER003/000632

primer extension synthesis, using oligonucleotide

primers capable of hybridising preferentially to a

tenpl ate nucl eic acid. WO 2004/ 029091

PCT/TRKeR 310086 %ferslt% a %ﬁl@ro%thﬁﬁﬁﬁ@éon% %&ﬁfeﬁcés%ﬁ are capable of

plasm d or other nucleotide sequences that are capabl
replréatmg‘éﬁhm@dmshqllwrtuqmg lategnmd intelthe ost bell genoimet egt @stseudh are

0 e _host I one, and as su.

asefp oP plrh i i figfefin) FARBRT i sRRERSRa RN cosfplinis FeGh Salsa veetor-
hostggstpra): ith FRilhae theCabhifig b théemtebtiddWeglienty Stee P protifice usable

facilitate the cloning of the nucl eotide sequence,
quantitis of e sppignese tudiagst Erexgression of e geme pradue eneasisd dy the sequence
and OQnEyﬁFa%:{he tntl@legf(cﬁ:' s%éﬁ%n%@ 1rﬁ{) tﬁek% f H{e%% lezﬁg gecgor will

y tHe sequence e nuc | e
cmumaqmﬁmemxmnqmnmhedggmdm@L@ﬁnﬂhduhmﬁm1cek¢peﬂ$ﬁnvector

wi |, optain fferent [;rponents dependi ng upon t he
func?‘?lg hqst ¢el oceg‘érr\eo@ vegQujture” @Wdlsgﬁd tugnchangegbly perein and

I I
G Tk ““dé"éch”si;mmﬁ“?ﬁ%ﬁ v FRuERE IRRPERRY gr culuring o
cell.j ncl ude pr ogeny resulting fromgrowh or culturing of
f.o ' and "transfectjon" are

s cd RSP EHgRo 85Dl PGSR i [y N rtieatly 1 pfef  the proces o
hnnnn&hﬁﬂmcqngoama1lnto a cell. "Operably Iinked" refers

to the covalent joining of two or nore nucl eotide

sequeprialdy linkgd pfgrsstoghe w&mmourung plfaio @ nucleotide sequences,

oy i i R L AN, e P B e R B suon ha
the noemplefuh@ioned thd-@fueasPintoe geffermed: IFePELfiep16, Qﬂé’ﬁlﬁlﬁ&)tlde sequence

encodi ng a presequence or secretory | eader oper ably
encogingiayesegueiics Gk Feé&t?rdée%déﬁﬁéﬁé@bb’dmkﬁ@ tog @'#CI%PU e sequence coding
el
for agﬁh)%b@ pe' a]?g Slé Iéxr{irt s'%%é(? %s:ﬁépfe?ﬁ%geﬁg 6@?{3%16 i 'i)fft@% M t% ectégﬁ)n of the
poly]pﬂp@dcnavrommee oh ar:t;aecerils oppalabihled tb rak;edmtgcse?mmedifﬁgaffects the
it affe ts e .transcriptjon of th
wansSERHAT dhe seob PG RBO BRI AG P PBUABONIgFY 1 § Fcce sequence i
tis poRitfone@dd AtoTEAHRRCRarlslatidR. GidnetatlyPYpe 0
! lslgaézl nl tate tor ansl at i %r? atIGenerng ly, ot)dgw;lgrﬁ(eal I:r%én§$at the
nucleptidn sequages brimg linked erstdodeguwes arh e thetvesenf d semteem‘y drader,
nd case of | eade

contlglgﬁ\%s %ﬁgﬁiea Ing phﬁs E,H%ﬂr}ggls BEComY %slﬁqdﬁ@y i tl)ég at convenhient restriction
sites A€ §ﬁhﬁ@1tb§8@ﬂotték1§t | tHe égﬂhﬂleﬁﬁ ofi SENRRbEM adaBfrS bxcltlﬁl&Ps are used, in

sites. If such sites do not exist, then synt hetic

conjuicligi wild | sepdprdacenmainant HDNoa netheder s are used, i n
Co nlm&édn? t\%‘ H%ﬁ%sﬁﬂtd %(Igmro% (El?en;%}rrrl]s?]‘?%]%cﬁm ﬁg)er{’ SF n%mmo a01d

he con resent inve

mOdlfln'ﬁIﬂIbl‘f iic mtdnaad thchveﬁprmeIﬁémd)f afraghirfd &2l §i88Chdis®, substitution of an
.intended tq cover replacenent of an am no acid S|de
aming ﬁﬁ'idr’feS‘g‘t?oQ?lFWﬂ Pl %mnaﬁmda?al% agdfog insgioga an amino acid residue
of indedsetion of an am no acid residue and/or insertion of
an amno acid residue of interest. The terns
" multeet teoms'‘rawtdtiord’uindt Sa hstitubioh” akasetsi@ctreHangeabangeiabl y

hergin. . . : . .
The term introduce” refers to introduction of an amino acid residue by substitution of
an existing amino acid residue, or alternatively by insertion of an additional amino acid residue.

The term “remove” refers to removal of an amino acid residue by substitution of the

amino acid residue to be removed by another amino acid residue, or alternatively by deletion

(without substitution) of the amino acid residue to be removed.
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30 The term"introduce" refers to introduction of an
am no acid residue by substitution of an existing
wa@moao2emei d residue, or alternatively by inserpCDDKG03/000632
an additional am no acid resi ?Ige. The term "renove"
‘refers to renoval of an am no acid residue by
substitution of the amno acid residue to be renoved
by aThntbm "BWiIhor 4Vl le@/ﬁepiidie” re@érs 8 b BVIRhbNElLY phwlded in single
et i (wtho itution) of the am no acid
chaffg My ““f B ample %ﬁ%wg[ cplirts4is 0eopidd-type human FVII (hFVII) having
the E’IQT X2 t K
1{ Vpent %ﬁggrgglf?fi\?/ns ilrf%ﬂ— ?Ig\l/\ﬁjm Itlsgélhp bglillrl%é\j Q{éed however that the
ten@, [ E@H@Ol}(phmde”fatso woveDn BF ¥Xdikel molefulés, E()ﬂhl as rﬁﬂﬂgm&ﬂt@tdr @@riants of
SE(%@PE&Z wi | d- t e human FVI1 (hFVII) havi ng the am no
LR LR ST v BT thaSegisnog comprissh o eastisae, such as 1-15,

prefe@Br B10Q8hinh QWR idifidnahs £sfh%mﬂa?efd% SEEYﬂah) g@ag ﬁ: m lsd g r

al so covers hFVII-1ike nol ecul es, suc
var Ith%fF%HgEQ“FMWRKDOBYPCPWﬂeﬁ aefeiscokFVIanbeotls provided in its

t t
s L PO T8l S8 b SR a3 BB o cscre
the amimpar itsetyeerGEQY F‘Dﬂmxﬂ;llm&mﬁ@ﬁsmod M b pegﬁde Eéﬂd l‘;'étween R152 and

0 eptjde" refers to a FVIla nolecule provid
quo?t]st}l‘gé@gke paformbachren §leryednandihahoneef t hmsamntpnses amino acid

rem&@gqeﬁ,@ethg oggdngd}ﬁolac éreg%ﬁgso cribe the am no

acid sequence €rstood that the
peprhd teriyne (TdF Vit ameietF RIS 2refidido F&’[ﬂa’kﬂ$\0ﬁa bBRcules profduced by

Eal n form has been cl eaved, and that one o
fecof’i»?é’%&‘ﬁ%?c q'é‘?f‘nf?lsﬁ’@%e ¥mno acid residues 1-152, the
oth ft )
The gdils MHRUIN O FHFVTL SR R AR Wian FARL B By

"rFVI1" and "rFVIla" refer to F

respﬁﬁ{kyéb’eb%Nlﬂg/theraenmmm@muencecshan lire SEQITESNOC. i veI y The
to w | d-type h

t VLI,  Tef
Fr eI g B ot G S ok i Vi, having
the aagihel aié q&ﬁj&ﬁ& %W\mn ISE 02 M dbced Bf Fcfcﬁll'h 8{ %@%ﬂs An example

and "rhFVIila" refer to human wil d-type
of rhi¥Harig NoypRevanPno aci d sequence shown in SEQ ID NO 1.
pro n of rhFVlla
o R s B G A LR i RAREF oo asigo i Tesicues no

1to eljmﬁSEQ IDNOrt wdgdmtg@ tRuEm BFsdnabdated RdidUER 19 domain”
1. Accordingly, the term

Coverspad@l“? |a ! rFsg@%Ft‘@d“@ﬁp@ PHSEQHD XD donmai n*  covers
des ”
ggnb?%viﬂ?trél:{g e%tfs%?lb ER n‘?[‘ %ﬁg ﬁ’gﬁ]}]ﬁz %,'r:r(%actgﬁ %&S%er ngtor and Tissue

Factari RaghweayHabibior, mdecheEyue Fact or Pat hvvay | nhi bitor,
term prot ease domain" is used about

t
sl i e S Rrblcad il A SloF S AL Fes s DI5-406 oo fromméhe N-

termin@g.m "catal ytic site" is used to nmean the catal ytic
triad consisting of S344, D242 and H193 of the
FVI Therterm Scatalytéccsited is used to mean the catalytic triad consisting of S344, D242

and H193 of the FVII/FVIIa molecule.

The term “parent” is intended to indicate the molecule to be modified/improved in
accordance with the present invention. Although the parent polypeptide to be modified by the
present invention may be any FVII or FVIIa polypeptide, and thus be derived from any origin,
e.g. a non-human mammalian origin, it is preferred that the parent polypeptide is hFVII or

hFVIIa.
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The term "parent” is intended to indicate the nolecule
to be nodified/inproved in accordance with the
w@emgeriooi nvent i on. Al t hough the parent pol ypeptT/OE2606/000632
be nodified by the 30 presen i nvention may be any
FVI1 or FVIIa polypeptide t hus be derived from
any origin, a non- hunan mamral i an origin, it is
pr ef &rvathnt’ hl@ta fog? gcﬂf e WhidAQli F@€ Bt bisteorl rord %}ﬂu'lo &id residues from its
hFVI 1 a. WD 2004/ 029091 PCT/ DK2003/ 000632 14 A
paren| gpjyggptide; gormagy iRy hd gramies acihrasitugs (i@is 1i % 3oheS. 617, 8,9, 10, 11,
r m it ar ent epti.de,
12,7 ggrlﬁla(?'r%rhqmﬂ{i Eiig r@s%lg g%clfh reéll uaéxgm? %Cl rgs[u#/g % in 3-8 1-6, 1-5
or 143 alﬁ;noﬁa,md?resﬁueQNoitﬁallyl fhe paiéht pdB3pepiic 98 hH‘@H@HhFVII@CTKhs a
dues such n 1-10 am no acid residues, g.
“vagigity Lypicayly gontaing 1- lcgraﬂimeagﬁln?ﬂsh festians et exaewle 1, 2, 3,4,5,6,7,8,9,
10, N)rmzah |
R o131 dr3 A G R PR ROk ab DY) apfiho Wi bl ifcguions e.e

1-8 nb@a ¥-5 ont 30amging facid mochﬁmitlenirelazxve% thé,pafent §olyﬁcpt18e As explained
npdi fi cati ons)

abO\éeu E}he pagen} _%fbf]pgmd}%s ey %gx?\/ﬁo Q.’rj't%l* It vglld)e ungcrgtooi gt a
polybeptid¥ vatadt @bt c?ﬂ!%'tlﬁ’e ﬁl@@nﬁ 1n"?/@ﬁtic91r\§1llrcﬁff@1t frcﬁlﬁ theSE % NO:1 in at

ar ent pol%pe pti As expl ai ned above, pare
leaspone of dps fallowirg mrtrmls11y3% , B4BrKGH 65 271 ESWahdl/obEz75

und ri,ant_accordi ng. .

o o BRIk AR R Pk ARG e, s
subsaltutlom@ ah@aﬁhblameormfthdrétff ft Vill OViuAgerROsd thabh §olybé’p91’de 14dant

K62, L65, F71, E82 and/or F275. In the present
accod:q)lﬂg & the Present igyentiopydll be madifiae inghleastpas pesition relative to the parent
Ob?aﬁﬁktlons del etions, substitutions and conbi nati ons
hereof. It wll be understood that a pol ypeptide
var ilae tennatamdcdym’cgadnmty his 1mbﬁmaelrtb meaN e dceitViehsud& in the

« d.in at sition rglatlvetoth(,e’
A"}sng‘?q&‘i gssﬁ‘éﬂ 9?85&"? felP “ﬂﬁ‘ Il FRRIbI nargigioPtic @ctidty A vagiant of the

horl, i ROGGH aled
inve horl T ROGaR aAssglsﬁréggﬁs]grh?\g% %t‘f%&’lé?@?%? r?%%}lg@ll)lﬁ{'gcmvty of rhFVIIa

whep gssaygdin they Aslml@pll)rm} /ess8y \desgribed hegein. dmb pt&feﬂrd’lbembodlment of the
ve L3 ac ated fo ou ay | east
el B bGPy e Ko I SR e Suilc aciy o

th\Hm 8uyehchsian Idakte3 094\ @i vkt QO%S aRYe pldRSIY Qﬁgasl? S6%! Ehch ad at least
preferred enbodi ment of i nvention the vari ant

60%, %gu 3tdeag 1G% oven nase Prliefqii@bdy at leasézsg% 9@basfat tehg 90% of the

amld%g’ti@oalcbf plkfoﬁ%rgygt\%fg@ss%o 1%5}\1/ | jﬂ%@f%}i{t{; g%ay ec&g?r?lge@%erem In an

mters&umg eaﬁ)odtmémdmtvanﬁﬁl%n i6s @:twﬁéd feas has/Q¥staRY SR tﬁ@gzﬁne amidolytic

ﬁ?ﬁ | east 80@6 such as_at | east 90% of
ey R B, SRt 5 PRIV ol s o erk2 5B 08 fepmiobtie aciiviy o
rhFVIRAM doI ytic Assay" described herein. In an

i nteresting enbodi nent the variant, in its activated

f or Fije tems “slotii;lgaintii/i@l”liy usddeo SRAR tindct ity teSsur@Cinithé *Whole Blood

r hEVI an . amdolytic activity of 75-125%

sy st Ry, vl e BRaciitog i 58 iy medsurprén trer hole Blood
AssayClsQhd 1if@ ndedeld\th bitain GotUBRfattod. TR

measured in the ' vﬁb eOB oJﬁ Assay ahggg%ﬁhté%ﬁﬁmconegxmdsu)a

highqriclaffing agfiwitynder st ood t hat t he act|V| ty measured in

t hel“hevégx%ll em@re?ise% clotting activity” is used to indicate that the clotting time of the
polypeptide variant is statistically significantly decreased relative to that generated by rhFVIIa
as determined under comparable conditions and when measured in the “Whole Blood Assay”

described herein.
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Assay" is the tinme needed to obtain clot formation.

Thus, a lower clotting tine corresponds to a higher
w@bmioeggl activity. 30 The term "increased cl oP¢CT/DE2003/000632

activity" is used to indicate ghat the clotting tinme

of the polypeptide variant is’statistically

significantly decreased relative to that generated by

rh queaemslndenmgamepr agngted incoonpedtB VAt o pideh k@Bandd'd intended

Wg ﬂFa ured in the "Wl e Bl ood Assay"” descri bed
10 Tpdicale it 9D UieapbHYIES PTNdprODIsSP e HIm thwnrrhleetsr;srerm The

1mm|hrf€rfy§f)%9%9§/ b a cé?oxuﬁr%god)pmg@l ?%%pﬁﬂsevz‘ etagy%odgt?tr}#éennal

substance i s I ntended
Immsuripdagy(88 EdaidnnBleckwell Y fos fmrhsedeffrmlmd dfeninmﬁd)@an&‘fﬁt K6tmally,
or_.anti body

AN T RN
imnhuRsEERtiOENay 8¢ RetbhihbPBy u@d?%lﬁy‘ﬁh ablel rﬁEthE% khOWRE in tge art, e.g. in vivo

definition of inmmunogenicity). redu
m“%hﬁ”%ody reactrvrty will be an |nd|cat|on of reduced

t b
PR o TG ST TSR G obeeme

whielt 50%&f the blﬂlogic‘s{pactlwty bfth¥ ipblyPeptide & akiht Ty sIVPEtd? 'I}?Jhe body/target
in vivo half-life" is used in its normal neaning, |

Organ, ar the fmet whigh thp amidel iic arielottmpacsiyity of tmqtoﬂmepnydmranam is 50%
Oftgehglt?p{,é{ggptl de variant is still present in the
target o0 organ, or the tinme at which the

ani mra;ntautemnv«:tooaaemmag finetidnal of vivdRalpOike/ PERUMARIS-life” may be
ari initial value. As an

detelPingrls: %4 waBiieh A Hich Ao palarant Grapdstes in the plastna o

stk , |
blo t ﬂeéca{dl fgrﬁe(ﬁr at? bﬁﬁ?ghmagégbf)géeh%ﬁgu%%%{g s%gu&l gle ?1\%&33%3%{1 o€ simple than

detegnining the &mnctional tve vipb halfdifoand the angsitudeasNspriubdlialf-Ofe is usually a
half-life is

good)?ltdnzgtlg | etatﬁlggr}ﬁﬁp tcfel,'o:}' nacgrjog zglfvmsoﬁrpﬁg}fg ralterpafivel i ENS to serum
halflife Mihide Malaémb hIE [i8¢70diRQ1BY R %@@’ ofer iRl Ralt ";Blhin?a

is usually a good indicationh of terragnltueo
clearapgsc tang nglparaﬁce\,l'paj«@hﬁem Fhe fiolypeptidet wriaat iis wllagedtbgrths adtion of one or

mors S Ploka il RN TREBL TR Bifenqraer. by piggypacor, e
receptbemrcﬂhm&ece@nﬂ mfﬁha'-t@d ams@atidd, br by §;%01flch?Q1nE}%c}fReﬁBﬂe9@s1s

eared by the action of one or nore
NonPﬂLy a’@fuia %é’ﬁ@l@ﬁt quqlzeaQrelgty\gattgﬁlp ((qt@gfor g{(prdq:rgw flétmte)eh charge,
attacRéd J:drycﬁ{ drdt ciaiiS Hﬁd {hﬁﬁe%nce %Fgelguq ;;gcge%gogf ?drgl[r%protem The

recepto medi at ed I1on,
funcumbecmfbe(reqamd ésohoraialy selé@émﬁtbﬂn)p.rodda?ﬂﬁﬁnﬁl@)té&?ﬁ%@sreceptor
elative to the cutoff for omer ul ar

bindip agi G &ﬁ? f“'l‘?ﬂﬁ?*’dé" vivg hlfdifeend the %Hyldraéftlefem besdetermined by

any s%ﬁﬁbléhfétlﬂ{&éﬁ%qn%eé}ﬁl lular receptors for the
protein. The functionality to be retained is normally

sel Bttegn m@mamdé’ @o aspdl abott, thrpfmicemhaytm civo half- i€ Pt Fum half-life is
in.vivo half-life and

used P‘#]&giscgr%ut%gtﬁh etl%lv hﬂjfa(’%t?i trH:ept prﬁ)ﬂgqjvwnt Qgtaélﬁycally significantly
increadedtrelbti e tRhiQ akereicd MoleB@leddiich ad B ﬁEV?I%%}' rl#lf\ﬁﬁz?(%sged

as used about the functional In vivo e or
Novogeren® hasl detdrininedjugder comparable conditions (typically determined in an

experimental animal, such as rats, rabbits or pigs).
The term “AUC;,” or “Area Under the Curve when administered intravenously” is used
in its normal meaning, i.e. as the area under the activity in serum-time curve, where the

polypeptide variant has been administered intravenously, in particular when administered
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used to indicate that the relevant half-life of the
pol ypeptide variant is statistically significantly
wo panea®er relative to that of a reference nol BCT/D&E2003/000632
such as a hFvVila or rhFVIla (e.g. NovoSeven(r)) as
det erm ned under conparable d6nditions (typically
determned in an 30 experinental aninmal, such as
mtrawélﬁlytrlﬁga b‘:’lsyy calv\f{ tHe gC&lV-llige e%agurrg?(ijlswc’r call(\')/tém b \'/Af,ye %s defined

herelt®efdre. iOhce the di@éxﬁlfﬁéntﬁmmviﬂgnme [ﬁ);ﬂtﬁba\tel‘lﬁeladetarrmmd@rthe AUC;, may
the activity in serumtine curve, where t
convsauey%xeb@ raeilatd by A COMAYICHRRORTaIH Fih %ﬁt%ﬁae'al’ad Prism 3.0L

SRR BB S S e

valudiaif&hffél'rym rﬁ@lled:gles (bl’ge bemteewt}teyvanmas of thd imentibe and thVIIa the same

amowt o8 e e it B A e A Values & ypicaly

nornga%tzé‘d MenEfrectedGoHerencdBy th&lﬁ]&@:ﬁ'd@ﬁg)laﬁd bepredkd b N[J@,iv/dose
by a conputer program such as” GraphPad Prism 3.01. It

adminidt¢redbe understood that in order to nake a direct

co SOn v b .val ues of .
ot E0o28 el e A CaruitoRe¥ BBy BopnflEimigpc to mean
that &8 PolypEMided atibRy 18 p@IucedTsHuBiti vy (Asibiediytiy degradditbnbi@ comparison to
adm ni stered. Consequently, the AUC, ,,-values are

hFVily pi dddMa (eigoNaudSeren®) s detergvnadamdericoneparatilg ¢@detrm1ésPreferably,

the pé%tﬁ?lgfi‘% Ifi&r%cgqtnopms reﬁlé%efﬁ]yraé Eeagtglg)gisgeggs |1\9 L}S‘W FO 50%), such as

at lefdt 95@Qk ¥t b2351607.208RD5-98% drvyi@5L 10M9%)! dhok Iemﬁﬂiy bPatTean35%,
io that the pol ypeptide variant has reduced

suchgig asleastyi0iy (¢-& Wri@ré‘&wr Py 5¢rd 89 B BYaNoROTEPreferaBhf bysa deast 60%,
\V )

such 3 e ALl sl DY anoh B P DM RR O Mod pestgply, he rocolyi
degradutiopivicanled iyt bagrowdat i on i s reduced by at |east 10%

(e.g. by 10-25%or by 10-50%, such as at |east 25%

(e. ’ghe WZ&“S’O@GWWCZSS usEd4hits ngf@}g% to ipgicate any clearance

f te a v

taklr% é)%c% b@% §7{%}0%/0 o Q%iélglééloaé ?H%&gnﬁggfraé E)Scﬁgtﬁoer?% qegragatlon in the
tububat cd:lBaRbnaﬁ GHdaraiJSe dapehdsaen fhysabl dlmasten?ﬁ%c(feh@polppeptlde 1nclud1ng

. - 1009 r even. at | east 90% refer bI , the
size (gt YR SHEI A PamEIehy A BB Bl e dlbieeg§opmally. a
molebiRr Welght off &8 6TkBA (ARG dered td/BES ikt lbff-VHlud Rfr'f&'lal clearance. Renal
meani ng to indicate any clearance taking place by the
cleanetriagsbe estaplishnd byl amysniiatde agsay, ergati esiablishediinanivo assay. Typically,
retion r de ada i.o0n

rena e Ao rpRALCTR R B ot B e bR TR escence

1abelﬂ>eszi) p@g@&ptﬁi@ to hrpﬁdlemﬂlaﬂ@ méBsuging ehe( Idbel B ity in urine collected from the
ynam ¢ vol unme, symmetry, shape/rigidity, and

atle@h Regucednprakslaatanceis detsrmingd aelatiys tgﬁtcoaﬁsmémg refpranpy
t
sy E8 LSS, -5 L ) SO MARL BEp O gty e en
clealﬁhk'td ratel of tiessgAypeped@ varéamt Q&Eaﬁbd shedeias 50%\( preﬁﬁﬁhly by at least 75%,
pi cal laéf, renal clearance is determ ned
8/

and ralafrh prgferably; hycpt deastaFsp P@@Pi‘féd & hiFYlda o réb“éfﬂaé@golﬂ ovoSeven®).
fl URLERERIC ‘? le sP%ﬁe’} o?ﬂ% 5189 NRE Q{ﬂoqu {3hd lﬁ'?‘c{ce%ml}eamglecule” and
al f V|fy|n uri ne OF rom

measur I ng th ted
“at 1§55 op i sldathalﬁeﬂptmeditdtea alrfack @@ tremelet e’ tat defingdedith

relative to a correspondi ng reference . i ,
reference to Example 1, where the calculations, etc. are described in detail.
It should be noted that when the terms “at least 25% of its side chain exposed to the

surface of the molecule” and “at least 50% of its side chain exposed to the surface of the
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pol ypepti de, e.g. human w I d-type FVIla, under
conparabl e conditions. Preferably, the renal

w@b@anzmee rate of the polypeptide variant i s PerDEe@3/000632
by at | east 50% preferably by at |east 75% and nost
preferably by at |east 90% coppared to hFVila or
rhFVIla (e.g. NovoSeven(r)). e terns "at |east 25%
of its side chain exposed to the surface of the

moteshilet ateaised imconectivatwittemeod &0k of an irsvise Negly¢nsylation site these

expased to the surface of. the .nolecule" are defined
ey FEr P e e B ot iR e ik e B f b where the
sugaf ﬁxoie@%ﬁ AR20Y hibRded.Mn ﬂﬁﬁlg'chses {itwisilRWecksbay RO ine@dhidd serine or a
when the terns "at |east 25%of its side chain exposed =
threapinetvesideninfpesidion f2trplati vlodhe pewaraging resdud tedhichsiggsggar moiety is

i i.de i d,. & surf : - , :
st R a0G0d et FERIEE b ERBr Y HEEF oiypliPy hering ora thrconine
reside CandnBest ipositivhd, hieret the skiitiei od throdniadresiduss ate introduced, are allowed

N-gl ycosyl ation site these terns refer to the aurface
to bechugied; 13 19 hayedgss thid 2% Ak o8 thsitdeedhaing expPspe o the surface of the
moR@§jet i on where the sugar noiety is actually attached.

n many cases it will be necessary to introduce a

ser Intee present dedvription amd clesns ey iefergmsite ‘dcontponehtat.gvi the

to the asparagine residue to which.the s [ noie i S .
conséXy o AP PONPALR AR Eint oua RO drIeBtRe o SHARLB f bR ete. i
intdrdledtd RAAYo BECHINEE o ¥ucdh ®RkPonentd unfest BhRABHEEwise or unless it is clear

residue) and these positions, where the serine or
fromrihe partipar eoniedt Bt thisisingt the assebor exampl, thevaxgressign ha component

v selegc?%ief?(grﬁ él%ehgrb%é(gonglas gg |8F ﬁ;Btarﬁa %? %’tg ! e? gé;/?ngi;lr%i%: Igﬁ icF)renpinations of A,

pose e ‘surface o ecu
B ah8 G, he. ArBSE+BleseC PiConAaBdCel ai s, any reference
to "a" conponent, e.g. in the lo context of a o .
nonAmel ypsetida. aecleasidstsgquease aingthey caBPgnend 45 delated” when it is partially
. . ; o 0 ) '
or G kb Bited RroBiidhBlonefit S difch I ARARHY b Gl olr peptides,
polgpdpeitied, peoteins (indlediag complexed, egr, pofynhemasthandxdlsdsoigh athich may
context that this _is not the case. For exanple,. the .
accgmp@é%].xgwe-sgqq%ﬁﬁaowlﬂlc a _E*’é_ Seay'\‘ﬂ?eé‘rﬁr?ﬁ@ggr %]ﬁiar contaminants,
cel PR bRbbMGALEicA; ¢ B, 8% &5 Fronf othBt @dﬁ%p‘ﬂﬁeﬁt@ withGh e3¢ hormally
conmbinations of A Band C, i.e. A B, C A+B, A+C
ass@i@edin the BelCfrotbwitich dl wesepigirdly danvdde ot pdlapegieemedeatide sequence,
of her co nent. i "isolated"' when it i artiall or
or Qhthoupatom Spple athen SumPEBIHE AL sleBiBRMELR grrecpied from
othBIOd I dn¥nt@ &5 REhAhRMed o fien PRIk kit fi.is theProddRRhard @Becies present in a
proteins (including conplexes, e.g., polynerases and
COMPAsSHIBNEX AL etrcoliggticncef sppwayets figt, iona melgileasisd) is more abundant
nucl e ¢ aci ds, . cell .C_Ine . ujar :
thafl iy S B et GRS i P IOBA DS TOGPRE s Ly R prparation
condistsf df@ore thi@rabe@mraoon endrs thuntddowd I0h of inotesthi Aok I7§%2/pically more
associated in the cell fromwhich it was originally

thagjabquj 847%. Ar pisfeypdp mogethan aow 8PVar theisolBifdePecies ot her
Conp?l‘ﬂset@{'ng}é Stis'sn?eoi*a@tto? ginm it%:’t’, “bcsti\féfasﬁ& lr@éi(lJ ’hag{d “ridge of the active site

conpl ete recovered or Separated from~ o
bindimgetefe nksddined mdthnafemsnat teBrimpla ipwhesuahe hbmve-méntiosied

t he .predom nant ecies present in a conposition,
" sit rg(glgl} g‘qlzt b b P

Hefe 67ty fecti on of conponents (i.e., on a nolar
basi $pd ferrh Shﬁﬂ?éﬁoﬁmﬁiﬁ%facidtrgﬁﬂhea%{clﬁ’de@ e i‘oﬂgw}é{g?skiﬁlno acid
species in the conposition). In sone iInstances, the

resignesy e akéup ilet, Val, Phe, Tyr and Trp.
The term *“charged amino acid residue” encompasses the following amino acid

residues: Lys, Arg, His, Asp and Glu.
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25 consists of nore than about 60% nore than about
70% or nore than about 75% typically nore than about
w@0ddt/oza09pr ef erably nore than about 90% of t hePCFDK2103600632

species. The terns "tissue factor binding site",

"active site region" and "ri d§e of the active site

binding cleft" are defined with reference to Exanple

1, e f

det ’yr?e nt{eﬁrg dné%a% %ﬁ%“?rg?ﬁé}%kl%gl rﬁﬁglltleg’sigﬁ]ﬁgéosocﬂé fcgf'o@vmg amino acid
residues iAdpan d(naludes t he follomnng am no acid residues:

Ile, Leu , Phe, nd Irp

" ch”ghegféanam%veéw&rge&%r% aci ﬁ%aélgl%deeéﬁ*& Plpving qyno acid

id dndgsi dues: Lys, Arg, Hi's, Asp and Gu. WO
rest %gog“?ﬁiggégf E8%/ Diko003/ 000632 18 The term ® negati vel y
c haTmEet(drrar‘r‘pnlar aning acelseside” enparhpatess thé éolfostihganing acid residues:

- S|du Asp and G u. The term
Gb“g §$&§§@r§y %ﬁ?@@g i no acid residue” includes the

f ol TRWeRE “AfEHRa1 264 thed h@RIrfinERded Bifinand SorAfdndd Srimétes (e.g.,
The term "polar am no acid residue" enconpasses the

babopug, |omgn@narm¢rd<ea®4 mlqeelsgsi @ews gOGSycatSéabeWhrrats Byisea pigs,
1Ag:0 sed herein
ham%%r& hL?(Eseeg ’ ’ﬁl ﬂ]ﬁeﬁ@ Shﬁ%’n “ht Sr% noﬂr | ra §‘a§ ., baboons,
or Hﬂﬁldvlﬂéﬂﬂs'efféﬁﬁlﬂk Qydhnt" Meafs a Posdge oﬁamwunt goffiictent @apréduce a desired
rabbits, rats, guinea pigs hanst ers, horses,
resulrdilealpsiredsigadhmay ?O@Pmﬁé@"@@ﬁﬁﬂww imprgverpnt i phrecipient

m%hegg&gg k%ﬁoaqount means a dosage or anount sufficient
to uce desired result. The desired result may

conprise an objectlve or subjective inprovenent in the
recipient of the dosage or anount. Variants of the

Varippts ﬁh%H“TB“P% its broadest aspect the present
| NV lﬁ‘Bacfe@ B@éﬁ tﬂeopr@seﬁﬁ‘%&{now&la{eg\/d b FaQbr VAGFON) or Factor VIIa

Vila (FVII ol ypepti de variant having an am no acid
(FVI&e @ublnpcwlmmpantshamglgl&n:aﬁnmmcb segienice qopafirfsingalt-1pawino acid

re ative t.o human Fact og, .V FVI1) of hu I :
modfEpionaiielofive b HRmactor T VT onbyeR Eainee EREHRD having e
aminoad $2qINAcd shOWIeTHESEQ SR IND Y 2WhéBin sBRIHSIARSseqMTRE c&BPries a

substitution in at |east one position selected from

substithE oy frodfdeasb prs Basitivg selected fromthe graypongisting of-i9% K12, S43, K62,

F275, with the proviso that said variant
Los o P e

+D33N+A34T+K38T+L39E] hFVI | / hFVI 1 a or
Wit e SRR Eso0B AN aABETEKE8 ot 39E] hFVI I / hFVI T a or

KR DI AT A RSSO R T e o o VI FVITa or
[A1Y+K32E+D33N+A34T+K38T+L39E]hFVIV/hFVIIa or
[A1Y+A3S+FAGK+K32E+D33N+A34T+K38T+L39EhFVI/hFVIIa or
[A1Y+L8F+ROV+P10Q+K32E+D33N+A34T+K38T+L39EhFVI/hFVIIa or
[A1Y+A3S+FAGK+L8F+R9V+P10Q+K32E+D33N+A34T+K38T+L39EIhFVIVhFVIIa or
[A3S+F4GK+K32E+D33N+A34T+K38T+L39E]hFVI/hFVIIa or
[A3S+F4GK+L8F+RIV+P10Q+K32E+D33N+A34T+K38T+L39EhFVI/hFVIIa or
[L8E+R9V+P10Q+K32E+D33N+A34T+K38T+L39EIhFVIV/hFVIIa or
[[42N]hFVI/hFVIIa or [[42S]hFVIV/hFVIIa or [[42A]hFVI/hFVIIa or
[142Q]hFVIVhEVIIa.

In a further interesting embodiment of the invention, the FVII or FVIIa variant

comprises the substitution L39E.
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25
[ Al Y+L8F+ROV+PI OQ+K32E+D33N+A34T+K38T+L39E] hFVI I / hFVI |

W@ 2@u/0p%b1 PCT/DK2003/000632

Y+A3S+FAGK+L8F+RIV+P1OQ+K32E+D33N+A34T+K38T+L39E] hFVI |
/| hFVI1a or 19
[ ABS+FAGK+K32E+D33N+A34T+K38T+L39E] hFVI I/ hFVI 1 a or

| ASEH AR NS BhoORA RS Mverdd HRPHv 89 EhlE Vhtiant
compriBF #RAMbSRIQRKBIFLDI3N+AZAT+K3BT+L3IE] hFVI | / hFVI 1 a or

42N hFVI 1 /[ hEVI | a or A2S] hEVL 1 [ hF
[uét T infheepting © Odtrrreaé stV g Evia varian
Coméﬁgeghﬁrsubmtgﬁ%mm enbodi ment of the invention, the
or FVIla variant conprises the substitution

L39k. a IBh20idtr 2199 embPdiTieDKb8 I8 NE3R thellBVIlgr FVIIa variant

ter enbodi ment of the invention, the
Comﬁﬁe?%su}?{}it\‘ %‘lz ant conprises the substitution
L39%2 a fuithar fntbréSBRk ehibbain®st bibe ivensbrYeNY FVI of P¥Ila variant
invention, the FVII or FVIla variant conprises the

compiifss thetsybstisatios848Q5 | n a further interesting

enbﬂtdei tiE‘F{HEr ﬁteré ?lé { Iﬂlt‘ﬂg{fxgﬁegqu tggﬁtf Mjlén %erm'?)r ﬁ@ﬁa@gﬁant

conprises t I'n a
compries (essubstgueoEd2BeNt of the invention, the FVII or

FVIla variant conprises the substitutio 3Q,
f ur Irfefurtheg ifeacsting smeRtigEnheline grvepirn, ﬂ?t&é\’?ﬁ.%ﬁ\)ﬂgr’(éﬂam

R subMthéo gm@nt to conprises the substitution
Comﬁgfé Su Purt interesting enbodi nent of the

i nvBrd ﬁumther mtaeeslﬁvg embpdiféht of theirivamtion, toenpyloe&FVillagrariant
subst.i t ut i on.K6ﬁg;5 In a further interesting enbodi nent
compyises e SURIHEPTHHOORhe FVIT or FVIla variant conprises

t hersysthid intdréink ERBodinfent &F the fiVehti&, the eI ©8 FVIE variant
enbodi nent of the invention, the FVI| or FVIla vari ant

commthesfelbsttth@orsh%ﬁt i tution L65S. I n a further
IF{]/} n; \ygt;th eres?m n?}%%dl%e{t%&ethé s t | I o@he ﬁ@f ¥1V:[Ire]1Q'ériant

I Ses e Ssu

comﬁwegmrsubmt@tﬁ@smrm enbodi ment of the |nvent| on, the
FVIl| or FVIla variant 20 con‘grl ses the substitution

F71M. a fugther infrrestias embpdimest pirige Ervseiénmmelin Y] of F¥1la variant
comEle bR, o Pl v comnises the
of Inhefurtheeintaresning emdodivfieht aff th&\iveatiom itheaiVII or FVIIa variant
comprises the substitution F71E.
In a further interesting embodiment of the invention, the FVII or FVIIa variant
comprises the substitution F71Q.
In a further interesting embodiment of the invention, the FVII or FVIIa variant
comprises the substitution F71N.
In a further interesting embodiment of the invention, the FVII or FVIla variant
comprises the substitution E82Q).
In a further interesting embodiment of the invention, the FVII or FVIIa variant
comprises the substitution E82N.

In a further interesting embodiment of the invention, the FVII or FVIIa variant

comprises the substitution F275H.
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conprises the substitution F71Q 25 In a further

i nteresting enbodi nent of the invention, the FVII or
woYosmaoar i ant  conprises the substitution F71PCT/DK2@03/000632

further interesting enbodi nent of the invention, the

FVII or FVIla variant conpri28es the substitution

E82Q In a further interesting enbodinent of the

i nv e :

supdt 1 bE iR Sl il Blon, 81 FRATR EERS i of he

invefifior! dtenprivveantutitutioh eeledted from thy/kloap ansisimg of d651Y); FEEY, K62E
the substitution F275H WO 2004/ 02909%
and 436, prpartisplgoesdersed fgm the gropp gensisting OE]-8AQ; K2E and S43Q.

gnbﬁ%lﬂ%@tungérsﬂ)gg tHaO ULy W hdvARE %e': ot {o Qmbiné bl?e Mb@rgf the

I'nvention conpri'ses a substitution selected
abovferrnenttolned gbetutionn gicsoidirglnfin A 65Qer Frarystinggaibodanent of the

n partlcular electe fro consi tln
imveponp sy rRA A M e o] el Bt AT ey Selected
frommw gRRipRNARIBATIVS, 140, smfneL@mersmaﬁ Fi75t b@ha'é substitutions

above- mentl oned substitutions. Accor g

in pdsifiank e¢lested Bpmsthe arpupebodstingef Léf9+l4ﬂeL39+r$\é/1§ nL?ﬂ%irK@ ha9+L05,

Lo 0L PO GOS8 o SAE MG WA GPLg Pl ey 1sm2

I42+¢3Q1ﬂ5i$lBi+K92 @43@,@5 S4$2—F71¥$1,3+E62 S4|365275FK162+|E82 IﬁG@h—Fﬂ
such as substitutions i itions _sel ected
K624 Ban TS ddcbbilobrRE. Seo5:Bals b ) HEEE FaRAFSSS ind B2+F27s

s 5o B AL B L g e o

two {sich d&tled Zﬁ)stlﬁéibﬂk(ﬁﬂposﬁﬁﬁm k€lBcte BABmMIRT group4drd8ihg of L65+F71,

F275 2 K62+F71,  K62+E82, K62+F27
65 tkea L5541 48 ERE2. 15 81eb st KEFISARR ! pasaulae 2pdusigpo (such as two)
subsﬁ?ﬁ%ﬁﬁ% gposnrﬁ% Q41 PR thdbduf EHRNHABRF L85+ KL 1.65+543 and

I nvent | I's preferred'that the variant conprises
K62a$43. dat pattisolafly b vansarttwﬁyhesmmtlom otay eaBIpTipe gdedst ivanesuch as

o GRS T B BRI A S £ g . s

K62B3K62R U630, 2658 SFAD, FmpY( smah FasQt FW)I)N Hrog) BSLNtAMIEOTSH,
in positions selected fromt he %9 consi sting of

prefergyy wplzast 166 (4B aawao)_ sKBgHgImS S fram: the grawp[opnsisting of L65Q,
F71Yaﬁéﬁé]5nd)§é%3% ?mj)rg ?%ﬂeﬁl{]yiamstqglpggl‘{cﬁg ﬁflo ?% tulIléM)s selected from

ons se

the @ONSIkisHEE Oﬂ‘LdSi? I:K621E3e9Q 54389 Slpeclﬁ@&arr%&?nclut(ﬁEESQ+F7lY
L65S, F71D, F71Y F7 18 '(‘F71N E82Q

LS 8RR PER0. FRRETERdbIy | Y Stiasnd kgt 4R ingat g
L5 R s R ARSI "rore preferably ac | east

t woln( sstdhfuathert i\MB)eSSnQSMbbdlmennsf the ireentach, theowarianhemprises at least
o S8 b b A 219 S5 s r L. 19
S43 "_IZGL%}%§ZIEH Ezééﬁcﬁﬁ@@ gﬂ% ﬂégggsiﬁtﬁﬁs it Posi@érsiselébRH from the group
consisting of L39+142+S43, L39+142+K62, L39+I42+L65 L39+142+F71, L39+142+E82,
1L.39+142+4F275, L39+S43+K62, L39+S43+L65, L39+S43+F71, L39+K62+E82,
L39+S43+F275, L39+K62+L65, L39+K62+F71, L39+K62+E82, L39+K62+F275,
L39+L65+F71, L39+L65+ES82, 1.39+L65+F275, L39+F71+E82, L39+F71+F275, |
L39+E82+F275, 142+S43+K62, 142+S43+L65, 142+S43+F71, 142+S43+E82, 142+S43+F275,

142+K62+L65, 1424+4K62+F71, 142+K62+E82, 142+K62+F275, 142+1.65+F71, 142+L.65+E82,

142+L65+F275, 142+F71+E82, 142+F71+F275, 142+E82+F275, S43+K62+L65,

S43+K62+F71, S43+K62+E82, S43+K62+F275, S43+L65+F71, S43+L.65+E82,
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In a still further interesting enbodi nent of the
invention, the variant conprises at least 25 three

W@ seah2@si t hree) substitutions in positions sePer/DBA003/000632
fromthe group consisting of L39, 142, $43, K62, L65,
F71, E82 and F275, such as sdbstitutions in positions
sel ected fromthe group consisting of L39+142+543,

4 )
SR e AR b P SO SR P
K62+ BEsHIR2 + K82+ L6 S+ FIFSAHRF7 b+ ER23 KRGPFLE27 5, IKSEHKG 2+ FZ 15,

o5 S 8 ST b OB OB R, ey svions

in pdsRRohESdadred ém%dc@é*gi%?a;& KBrisisihd tPKP kB85 LF4d H SURATEALFY #2+S
43+E82, [ 42+S43+F275, | 42+K62+L65, | 42+KE2+F71,

S434KIG2HKS3 -aRE 343+ K22 +Hmpesticul at SAB 6B 6F-7165. | 42+ 65+E82,

| 424 65+F27 | 42+F71+ | 42+F71+F275, 142 +F27

s sttty Hecb b e e A gl R IR bE Reuch as
threep4abskibhivng aeleﬁécﬁﬁbﬁﬁrt&%%up wmg/o@ZBQQ;LFnY, K62E and S43Q.

PCT/ DK2003/ 000632 21 S$43+L65+F275, S43+F71+E82,
SpecgigemmplesingudeuGHQERI N2 Ecb6 IQ 8BNS 430 56 IQ6 K 62E 5543Q and

o L T oS

F71FR8araa % of thy iebattil possubat intrehsedredotting) aqostyt(bonseduced
sel ected fromthe group copsjsiin f K62+L65+F71 , )
clotigsine)as pomparsd oY1 5 Vaftingaeieesd pnpodiment of the invention

the rE’(?J Béﬁ&/%r@lrhe KOt 8Pt FNRIRioR ASrithE VArdnt Wyanid, ) End et to reach
of t I as

e invention nay conprise at least three (such
clot fomnme&gn &ubEVila ot ifdNdls@lpstae thefmast)Ohehegrassgyed in the “Whole Blood

consi sti of 5 71Y, . K62E and . . ..Speci fi
assegy drsibed Ferdi MRT balaibly vy B oL Oat PEVTSHSS such as 0.7,
even'—rﬁ&@’pﬁ@rﬁﬁ@iﬁ&aﬁﬁ QtvariEJ/t\,}) 1Y 240 RibSUB 6 mbdt pRFElabLth@fatio (tyarandtw)
L65Q+K62E+S43Q 10 The variants of the invention

is at fegmest §. Jawhgmassayad enithe|“SYhale BlapdtAssay ydegertbed heedyced

clogti ti. S_co red to, hEVLla or, rhEVIIa. | :
or obe PRt f e FREBARERL e et G b VAt ydred1-10 amine

acid BRINVRRAcAN@. o bumstifuBioh®adieh @k ot5 fmihbatidafodifEations (e.g. substitutions),
variant (tvariant) and the tine to reach __ cl ot

e.g F-draming and modifipripnse gy sybsiptipas) celar ye PSER P NO-host
0. QFW}&QR@{%S ﬁbé%f-ihﬁ} {lﬁconﬁy‘ﬁ) Eﬁeﬁlt 8 éjamf%.%sa@%i"mg 'Eﬁtid?lelﬂade in the
re y the at

her ei n. rep era i ratiro (tvarrant/tw) 1s
Gla ddmeaimas exfaif&d inghe kecéion Bntitled D @iiBentivns i the €fledarnhip” below,
the ratio (tvariant/tw) is at the nost 0.6, st ,
and/qy 3l feastgncya lﬂ%a@imshfe ap iwéleﬁ%/l?%ﬁes)to Iittodktidn ol dhgd:elycosylation
site zﬁ-ee%g%@ﬂﬁﬁ iﬁlaq%%gafbnl dhiit1BE “InMBal &ioRlo? Q@dig_@ﬁa@xﬁgﬂ ?ﬁ{i%tée@egelow,

In a further interesting enbodi nent” o
and/pmat deasti @e, antihe acid malificationrhichedecicasel tizaT HIY-biading affinity.

xRt BRI et BirdtoR S ettt Pt Rl oMy O Muincations’

belowm no acid nodifications (e.g. substitutions) relative
to SEQ ID NO 1. 20 For exanple, the variant may
contain at |east one amno acid nodification nmade in
Furt hre g\atdo%mi n as explained in the section entitled
ns in the G a domain" bel ow,

As indicated above the FVII or FVIIa variant of the invention may comprise further
modifications, in particular further modifications which confer additional advantageous
properties to the FVII or FVIIa molecule. Thus, in addition to one or more of the substitutions
mentioned above, i.e. a substitution in one or more of the positions L39, 142, S43, K62, 165,
F71, E82, F275H, the variant may comprise at least one further amino acid modification, in

particular at least one further amino acid substitution.
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and/or at |east one am no acid nodification which

| eads to introduction of an N-glycosylation site as
wexphkatsped in the section ent itled "Introductiper/pk2003/000632

addi ti onal sugar noieties"” iﬁ and/ or at | east one

am no acid nodification which™ecreases the

TFPI -binding affinity. 25 Exanples of the latter

modilf iooder k@miditod IﬂﬂSﬂhiirbﬁl(ibri of thdenscd@t afd figRtibn bP®e FVII or
I ow. Further nodifications As

o
F VH%%QWX%FPE € a‘[ﬂfb%ghtcﬁ %i’rﬂ?l RolypePdf Yaziapef thainventigrgpically comprises
an anfINE il Q8qUTRYe IGRTRY dt3&:sf 959 %tl?%gmhl?gﬁbflbcﬁbl PR%ch ds™ht least 96%

particul ar further nodification conf er
idengighwith SiEQ Iﬁ&\@h,tfa@@owam %Ki foidentity exdth SEQ B NRYA1| atdeast 98% identity

witf HeORIRO T Bt s U ePoedich SBRUIENEEF, Anin 26t sequence identit
svbgiehd y8dterni
isc Tt i K6% tL65héH fg%a‘ll %%Me %é;fé:ﬁ% m%ngQ?aqug?sthggp%am version

L8, éw?ﬁp}%&eusang Hefault prAmeters (hempsan eial.at9%, GhdtaﬂWc anponing the

st one furth am no a
sen o b AR B551 i Hles Bso weisbung, posiion-
speouiilcdgfrp gedakieo b tveightinainixihsice Plludeic AcidsReese4reM Y 4673-4680) or
or FVIla pol ypepti de, the

ction. of the FVII
fro“F\‘?Flp FLoi\rl’llf‘vm ligs daiabase persinn 4/ htmi{pfam. wis edul) éNegloi Acids Res. 1999

i
i R AT AT ISR, UM A 1,
Deegdd, D.Bedl. i1097 Get¢DSEAnEDsibGnd Visializatdh of €RaetiOV iation,

i ' it D N 1, | east _98% i denti t
ey B KB4 AR R i erobiT] 8o 105r G tabesansoss and
vlsmahonlgpc{&ea@vqnﬁ%yence identity 1is conveniently

determ ned from aligned sequences, using e.g. the

Clustal Wprogram version 1.8, June 1999, using

Lers. (Thonpson et al., 1994, CustalW
MOd?}?Jaﬁgl\'/}W% AU tivity of progressive multiple

seqheamateaéslng@ EEBbdiibhOsithe HFRANES eheMRIART fuRfler comprises at least
posi ti on- specific Cg'ap penal ties and wei ght matri >P
one gRigee1d mpdifisationAspdisas Relsastionh amR acibADsHBSOR and/of imsertion) in

the (%1%??151%;}./ ngéffa %a{{'% {wﬁglcgtférg ase efnfp::o%glgﬁ[ggg 14 46419, 20, 25, 26,
29 ankbB5.1; 27(1):260-2) by use of GENEDCI: version 2.5 .
Ni las, . K.B., Nichol d Deerfield,
b ViV PG e Pk b 6y pomte s st Bipeersniy balieped fsat an
mcre@%@i@lbtﬁné’@étiﬂfy‘ R4 be ﬁ%g@%&ﬁ%n&% blmil ﬁg g%fﬁ\?tl’){ é)}ﬁhe FVIIa

and Nichol as H. B.” Jr
molegiils e thezzosphwlipid :Gembtanes pfasenadn tre)surfide df[adtlf/at&ﬂplla@lk?es This
resting enbodi nent of the

in .t da. domain In an int
enhahikatini R bEREe e reaul ™t & PeBisr oca) FRpqcaBat an of e getivalsdFVIla
polysuptiae ird€lbsk ﬁ@ﬂl&ﬁliﬁ@%@&héﬁéﬁ@l% cﬂo?s?ﬁﬁrﬂgﬁ]l%lgﬁ(n?hus, the rate
acid substitution and/or insertion) 1n "the
of acqwatianrpf Fid ter BXawily be higheroslinpilycdie torashigiree nmkdefatilmof the activated

FVHQ)gﬁjp'éf)tQ& tg ’FX7. Th%?’ncréla%éd ac%vat2 on ra%e of I-?)?then resu ts ina Elgﬁer amount of

active thrombin, and thus a higher rate of cross-linking of fibrin.

Thus, in a preferred embodiment according to this aspect of the invention, the
polypeptide variant has, in its activated form, an enhanced phospholipid membrane binding
affinity relative to the thFVIIa polypeptide. Phospholipid membrane binding affinity may be

measured by methods known in the art, such as by the assays described in Nelsestuen et al.,

Biochemistry 1977; 30;10819-10824 or as described in Example 1 in US 6,017,882.
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Wthout being limted by any particular theory, it is
presently believed that an increased clotting
wa@edomedoy1 may be achi eved by an enhanced bi ndi PUI/DK2003/000632
affinity of the FVila nolecule to the phospholipid
menbr anes present on the surfXce of activated
platelets. This enhanced affinity is believed to
r €S whddififatfonbiOE 'F\jIpGPal donfif ﬁ'%l‘hg% airfeabd¥phospholipid membrane
activated FVIla 25 pol ypeptide in close proximt 9 8
bindingaffiniiy ha‘@lzrgu Idescribad fratbe et seeplar txanplas WD 99(207H71md WO

00575 P wRitenGinasiofi mins G 75 o e BBt s positons P10,

K32FMBB, At ¥PRpl bdlmsérfiofr 8f anfifinbneidassiace BiveaaAB afd Fat e

of EX then results in a hlé)%her amount of active N

t hr GHBSAN a prrderred embodimeer thednrengion cthe ygriant gRinggsest in addition to
one Btﬁélfeg%f tg%]#ﬁ)g%ficghgnsﬁﬁ%ﬁ)h&g%o%ggag %g&tn[{l 1&? i {?(Iésnt%n Rlected from
the graup amsmhag of Ph0,iIKR, D3Biananed aha wmba;aueﬁshaaeeid

pho?rfhol i pi.d menbrane bindin affinity relative to

t he qué“%@ﬁ&}'ﬂfe?ﬁ"i’%mem%gﬁﬁcﬂ“F of aalﬁémﬁﬂaﬁ@nb f¢oRyined with
an nﬁglftioﬂ'dﬂén E{ﬁ]\{mpfmd f@%ﬁﬁgggg\/epﬁlg&gﬁmﬂ§ ah&‘@yﬁm in the art,

such as by the assays described in Nelsestuen et al.

Bi obhticiilatly preferred pcismoh@aﬂ@m(h&ﬂél(ﬂr i.asndeaticube mhtemstmg

anp| e in US 6 882. WD 2004/ 02909
embial R St iSO O3 G ¥ G BhEoTHTDIRAO e K3 referably
Pl0QgeRB2B. | eading to an increased phospholipid nmenbrane
bi nding affinity have been described in the art (see,
f or Peeteraply ethe pebstionzn 76 be aade nposdmeE7is X)32Epdetsitoatitition to be

i ns,in.th difie
madh i TR {52 TB0 0 SRfhaioldo B By RR TR bt B TREMR, pifine
subsﬁfutlaﬁ t@be nades gositRmi 2Ue ABEEVERNaniiB oAb/ rEddudto HeUfserted between
preferred enbodi nent of the invention, the variant

Posigesiry? PRG54 i Prekaghly A DpBhobnEmiBP sk iesidne, imparticular the insertion is
|

AT 0 RO AORY TR AL B eon ot

follok@2g fuld®8r mnd1f1A3t40mnA3AWll®(aI K825 DIBE; AGHE ok Bombdktiés thereof.

i nteresti enbodi nent at |e one of said
Mosk g B P ETAaE CoraBs ARSIONNE FICRAnS et el figtions: K32E,
P10 @E%@YLFF@M ANOE, n

%PK“ cularly pref erjrliélA posﬁll@gjﬁg%grﬁeﬁéﬁ% ‘g%fg? EEQQTK%Z.ELAME
or ABAYaPpo@+K32EaP33mtASF4Est i ng  enbodi nent of the

i nvention substitutions are nmade in positions P10 and

K32, preferably P I OQ+K32E. Preferably, the

Modgiebsbnst slltdi@hhe GiRGormgEe 1N position 32 is K32E, the
substitution to be nmade in position 10 is PIOQ the

s ubstcireulaiing hity Trchalfalifie of . 3gwwirs Warreaerédsin[188MmmaanBasis for
Apprf?bgl fé?nN?])ggSZete}F%@r’ 'elg? r&eb%c rTrTlﬂudrn egrgp Q%gbt}gaa%\%?}y fngh gsf‘é% and

frequeasadmiaistréBorand nEé’esBﬁy m ﬁﬁ@f zﬁﬂ' syist@inhié desrea k@l‘léia&%iﬂi@ er
acid residue, in particular the insertion is 3AY. In

prophylagticredieats s oBrgyemaerdequste dase ragylasioniingifiicwdt tpmbtaimand the

eSS SE R ASH TG P el OB LOR L Bty i

cond inmitdulmwith ladoegef circulnRin hatfdife matoy inctdasedabavaihbility (such as

f the fol | ow ther nodjfications:
an mggg% rea U%Iaer t?le Curve as compareg 90 rhli;rV]Ia when administered intravenously)

would decrease the number of necessary administrations. Given the association of the current
rhFVIla product with frequent injections, and the potential for obtaining more optimal
therapeutic FVIIa levels with concomitant enhanced therapeutic effect, there is a clear need for

improved FVII- or FVIIa-like molecules.
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20 P10OQ+K32E, A3AY+PlI OQ+K32E, A3AY+Pl OQ+K32E+D33F,

A3AY+P10Q+K32E+A34E or A3AY+P1OQ+K32E+D33F+A34E.
wobaithzoat | ons outside the G a domain A circul BECT/DE2003/000632

thVI la half-life of 2.3 hoursﬁ4vvas reported in

"Sunmary Basis for 25 Approval for NovoSeven(r)", FDA

refer encg nunber 96-0597. Rel atively hi gh doses and

f r eq¥erRrdiaghs Afwthearbiset ofitee pressas waeytianas tepoividerithproved FVII or
F tic_or

ROl el R PG v A shd e are R bR b oan igrased
biogy4ifabdiny (suctoasbt iatraseddsieh&ndaaRE Cafvefak @aMBRd to thFVIIa, when
adrhit rtav(fnous admi nistrations inposes restrictions on

I{nﬁés inbAYenouglxy, ansk which nagan increpsed sifiténgridtivity. Ionger

ci rcmb@,trdl h I ed bi oavai |l ahi |

By ik AL G Ry GIE e R Bl igant o the

(such as an i ncreas
in V%Haﬁaf pehericomphiFag] dt deasthene iadoduced hteic Behehtdro@y ﬂﬁ%bh%h)ﬁol ypeptide
r of necessary

th
molfty. I“%’F%ES%%\ a%%ﬁ%me’ggv%ﬁ%ﬁ been@eduger oma apsitior lasaied entside the Gla

domaAik VI I a product with frequent injections, and the
potential for obtaining nore optinal t her apeutic FVIla
| evel WISyfntiRteEesHBg iiriant of dhrveptan tshevaaipaiw hich ahfi€ Gttivated form

e ol PRe o RN E Eoneif g itisen o 1 rendasibnBamenss2

admidisiacecionativiegbysly eATay,), hheparﬁ&ilﬁr%héﬁfadtrﬁiﬁlsf&&ﬁﬁP'Bvenously in rats.
MOI n\éention is to provide 1nproved FVII or
R S ‘("F‘WI“HSrvaWtI af thepresentd)ventiom amrsutin earamsewhere the ratio

betwehfthd AUe, ardaQry &rﬂgrg' ea?ﬁ/t%ﬂed 8'&{;) \a;\éaléllé algy#p/#‘ ééf\(ga is at least

as an | ncrease

1.25 pyoln) asal leagtdrS, el at lnastlé’ﬁeﬁhord’ﬁréﬁlia%ﬁ%t%dé) 2 30ueh ‘ﬁ@étqg'ast 3, even
in

ed Iott activit 5 Accordingly,
mor@ﬁ%fear? gl{‘“’f‘ﬁ? %‘IF@ ﬁfg Sein Raracularvdieniadministered (intravenously) in

rats.vari ant of the [ nventl on further conprises at |east
one_j nt roduced attachnment group for a non-pol ypepti de
noi &hip effgptaney eaedpentdttach mrﬁmdsasgc(tj ﬁmpuditﬁg ubﬁﬁ&l hgglf.hfe and/or an
- osi ti ted outside the da
m“%a@” RO ale &) Pipats LRI ocaringr. o heotheviareastng
embod;lrrmnt/drthﬁﬁiveﬂﬁbrﬁ the rhifo bétSedf the YA Bn i1k mvg hﬁrﬁ'}g GIWQIS serum

h lfi:gegipar ed to rhFVIla, generates in iIncrease
a Eifiearigpfe itsghv #Pd fasmednd the fianceionalsh yivp AlaiE:life br the serum
nously in rats.

half-life fORIHFVAH @1t I@F&q ﬁd 1o eBIeF%gbq%éF L aV egyeepﬁlée f;:,leé@@qhalf -life for

More parti cuI
the vanxm;nmmmcaveeecsﬁmh Mﬁrﬂhai’éléva‘ﬂh@zﬂﬁhfeh%r ﬂﬁiVI%n Q{Efewﬁ% such as at
said variant, in its actvat Form and

lea“#% i\@c’“\ﬁaa P2 rSEVMOse prsfesably aeast 315ueh as stiedst dse gtat least 5.
| eagh ore pr ef er abl
e vl'a)550 1ﬁ619ase%e Fe Atdtioh: éx?aﬁ life F ﬁ‘BP Is tI9 reé‘glérF it g;enal

| I easgég?,t such as at ast 3, even 4

Clearggce| prﬂlelrslua:ctduaed ﬁihld ma)sbe &chidved B?&é iGeHtRe (MO8 ein ¢

ch enﬁ&mleﬁt er qb(sl nt r ly) in rats. hlgHs g &%em yo'gl
cor respond ! é’ﬁpff RgFfdpsegianal ICIf:amnv@to the protem

I(’:Iglnl:)u;ﬂrhzlfdrﬁ;rg rHrﬂtﬁlézl’{/r{x?g of ’%&ggf)@g?ﬁg?l@@rﬁ e aﬁ"ro{e%?r stbStitution of amino
acidsieqpesed &9 prietpolysis may effectively block a proteolytic enzyme from contact leading to
proteolytic degradation of the protein. Polyethylene glycol (PEG) is one such chemical moiety
that has been used in the preparation of therapeutic protein products. WO 98/32466 suggests
that FVII, among many other proteins, may be PEGylated but does not contain any further
informaIion in this respect. WO 01/58935 discloses a new strategy for developing FVII or

FVIIa molecules having inter alia an increased half-life.
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enmbodi nent of the invention, the ratio between the
functional in vivo half-life or the serum 20 half-life
wo oso4bm@ovari ant, in its activated form and tPEIr/DK2003/000632
functional in vivo half-life or the serum half-life
for rhFVIla is at least 1.2525More preferably, the
rati o between the relevant half-life for the variant,
in i f f
hFOI rﬁ.lg?ol%g L %9]6 n?&g? %ﬁf&qs E&m &%Y ﬁlpltéagghtallnlAﬂJCw,equ@ﬁonal in vivo
half-dife drefA@tseim balfanfermre dxsp]roeédemaWD;OlaiS%éaEhe &nastscdnsChBed in WO

at_least 4, e. east 5. On tQ increas e
01/58h3%47F e TshrIvt ey GFW AITHESY i feTLoRipe HRRiGY e Flifor PVt
mole[cﬁl%@l ThekspeEitie HANFGs ded€ritlah W@ 0158984 Hﬁ?deéﬂﬂég%ously be

y be achieved by conjugating the protein
combllnealrmtalthermloénﬁyzatlwmcbtmbsd pepahsky hefeiwonf er ri ng

redyced renal, cl earance . tq t ein. Further

L ¢ LB hebetire SaSih AR ks Beg R 30 & seting b GiSE PRicitor to mhivi
the cathlPyiici sitelof @12 pRiypapi dtoyaiahd AleXRASEY, dne dphire€ef theiatifdacid

ef f'ectively block a proteolytic enzynme from cont act

resichuga Ry frothe ghle Loy (4 cBp4iend A mapthe HaIdiih order (o render
Po] h C | et
e LIS LR WIS AL o
t heﬂ“ﬁ@ﬁiﬂﬂoﬂﬁcddramiﬁd) acip E@ﬁﬂiﬁtcﬁmpﬂ@ng ah 3R4binenug@aptfer a non-

that FVII, am)n%dmanx ot her Brotel ns,. may be PEGyI at ed
polypentidg aaiety bt selesfrdAndhe hysis ofr e aature; ot B PRLHPG P ety of

i sel
choiEBR i mottuitionk oA tpChiRf AIREmBRDR 1 ShichCBlighRi hetwren the
polypeptida vagasadd tel fontpdl yephidd BORYY 10 20BO4dchieved. For instance, when the
won SR ERER0RL000022 2. ATUNBEL. L, SULLAEUE ccol s pblitens
oxidk UBGYddRSlecitl®) aniM® aciBsiduel EGmpEASHN ﬁ%Hﬂi\eﬁlaérBuﬂ infa? be selected
are disclosed in WD 01/58935. The variants discl osed
from the @OUPCONGSIBD T dyséne; hysteins @snartaﬁ acad, g@nemeq ac;d héspidine, and
strat r .devel opin
wyrosi, Bttty Tite” Sy At 5 SoimiGlifl Ty prefiraply lysine and
cyst&ﬂé %gﬁacmycy@gémnt ageously be 5 conbined with the
nodi fi1 cati ons descri bed previously herein. The
pol Yepeyedan gigchment grayp ArnopePolRERbd ROl i 1Q be jiteduced into

the p{?ﬂﬁe&& g%l&@%ogglte{lgée Bbstlf%n I)iothé R{l}l rH)' Jc1 }egl% SRR HbliGiedid @'efo%ably

arrant. er na ively,  one of nor
locateti @t chisoaceadf the pﬁmt@woﬂ‘éﬁﬁmlypdptlﬂhand at@k pteferabliytoecupied by
(S344, D242 and H193 nutated in order to
an amgigasid repigee paihhes A e@%ﬁ?%ﬂf IS didercngia exepreddy élmugfam (as

defirdGh FRa % tl‘ne%la) g?éf&q aPRAAAS09 8 il \gqd &{aﬁpg{#)%%h to the surface

am no aclhd resi conprising an attac ment
(as definathin Foaimphe pherdin) rﬁnlchmpsmensslaive bb@rhdemtlftdnls)rhhe |b3s1$:)6f an

analgic § 31 et o rrtaaat S mofEciTe ssptseRbed i Siatgiat and

etmsggbt%mewtl on between the polypeptide variant and
the non-pol ypeptide noiety is to be achi eved. For

i nsFalrﬁlmmovmm [okision ke he p@ldgf&éppmémgm ttwaspgcta)f the invention is

pref%olflé SPIRS t{s@h@%ﬁa gagiciyfgtne gg;]ao\;gg} r?,DrPog Lﬁgﬁ\aglsW catea%u&mde the tissue

factdr%‘iridiﬁh’geﬁteg @RS Sitdige @B adli el Fehibn, @h%poﬁt@i}dc*ﬂ% ridge of the active
selected fromthe group consisting ySi

site bipdingickedt. Thesssites/eewap dre 15@15@&%%%@%!6 lmef,qm Jt phouldbry
emphzysgi%ﬁ' ﬁlﬁwev@f el .'iﬂ"‘pér%ml s}{tctl'aﬁg 8 gébtn%a an ﬁﬁaﬁfa C?d‘i)o?ﬁ)'egtlde variant is

am ¢ aci d, nore ysi ne
desired, it may be advantageous to perform modlflcatlons in or close to such regions. For

example, it is contemplated that one or more attachment groups for the non-polypeptide

moieties, such as attachment groups for N-glycosylation sites, may advantageously be
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cysteine, in particular cysteine. Wenever an
attachnment group for a non-pol ypeptide noiety is to be
WO paosoheged into 20 the parent pol ypeptide, tPEI/DK2003/000632

position of the amno acid residue to be nodified is
preferably |ocated at the sdfface of the parent FVII
or FVIla polypeptide, and nore preferably occupied by

introﬂﬂ dﬁ@%% A5V s ER QH%r\QﬂﬂhE Ii‘ld? f @k al:t?%te%ﬁﬂ% cleft®f the FVII or

e chain expose e su ace as define
FVHExxam:riudae Thh actevens)tp regiaf, eheatidsye factar easlungsﬁ%aoﬂ thet Isdgu afghe active

e RS2 Bt B 355 SBRS A  BR rk residcs:

basn%30<fg1@ﬂ \A%sanﬁdwﬁm o172 @D vTiarm, 6i79 fe18uFYis1, viss,
hFVi I'a nol ecul e as described in the Materials

VISWB‘HIQQdAI%bG"tII%th%} G165, Pk AP 198. B, Y 396 129, 1230,
P231 ?%?%433? C\%I‘% P?agfj trz»z,hfzaﬁgggfé 1@ tﬁﬁﬁﬁ?’ﬁﬁt 198, A244,

L245FYI2H@ VD&?I@GQBE G183t Wi2s4| Qees, @86“2931&‘3]2#1,@3215&{8@6 M327 F328,
factor bindi ng site, and/or outside the active

D338,6538nC34h &3, G4 %0843 hitd Cdge %346t 3%47aéi314§eL3%8(9T359 G360,
13615VB%@3%§eW%6&'@§45 CEF%@% l&f%?’éﬁ%@'s §7RNE bdﬁ%i,f&’s%@, W386,

Rerel h e enb aS|ze owever
L38'l MDOIaﬂdEQ(Di @ctivessiteuagioons, e.g. in case an

advhht-doo e ds PR o O s B b, o

F71, Se‘&hmﬁfg*ﬁnﬁ?é "EW GoXatm), €82 K84 %gsfsomoewbqw;i HIaaR271, A274,
one or nore attachnent groups for the non-polyp eptl de

F275701286i RE77, $§3¢% Rid)4at-3Ghc Mot Té@'b@%)Sf BB09, Q312, Q313 E325 and R379

| ation sites, may advantageously be WO
(“SS%%SL%E%% SHEN AB2003/ 000632 26 Introduced in the
act NY®3, A 178, K899, amo0r Nab3 thesor RA9® ®F91t Ae9REH32Y &nd TBYO (the ridge
bi ndi ng cl eft of the FVI1 or FVHa nol ecul e. The

Oftha@t?ﬁ“(ﬁes@lb@l@m&@}ﬁ%h the tissue factor binding site and

t heInré ggreto eéﬂ_gll 23 S"lal &Eth%u@&pgf’ ﬁ&cl%h?ﬁttgﬂ(?fgg, tg)e/ d{shagce

deflne ere n and are consti
betwken hivongid @sidaesdscatédld 3he Wtfade ofMhe FVILAGN A Aol Ppeptide is

calc&}q_ltgé on %&sk&%é%b %lgglre P%'Z?g hF%l_ILIgS{ hF&i}\sgé)ol)\é%gtgde N?ore specifically,

the @%n}e {]:/gxgeg, Y%g%%, Ygl% 7&%':1%_%'% §%I,a%%(2?%t§es Fc)gNIgl TiSi éﬁ%h alfaBhment groups,

or thDA&Pant Htweb@ the, fundtidAsl, gro@IeNZ flﬁ&ﬂs,ineSQHQfor agBsic A284.D for

glutagzgggéid%(igor q:%%ine) JIEESE ngéﬁ CBégﬁgothewgaiéno Fsﬁges@}oefprﬂpnsmg an

attach'g’égt grb Sre d-E?e%%megﬁlﬁQ:ase ineY €%2is u%’@%stey@@ﬂCBqﬁetﬁe FVI or
V376, Y377, 1378, R3 V380, (B82, Y383, WB8

FVIia @amsme p_oltmpadﬂdvmosof(the mvvetlcm, nRy @f@@ncbmtanq_ews pn@sably more

than Eg% 1_n|_ @@éic&ff\% rrioref:gnih 1@#%‘1 %4c12?§to a}yﬂp c?rgg%uce%it;r gou@ﬁgjugatlon
E82In d48&of iRBBdUon oV@r?attzNﬂﬁwnE%O(iaﬂﬁhmd\&Zd residué €dmprising such

V276, R277, F278, R304, L305 T307, @08, D309,
groupygs) iptrogduced inte3hmpasitpnrareeralily by suhstifusion of thei aveing geid residue

500“%’33?“@130%}&0%2'\'173 Al75, K199, N200, N203, D289,

92, P321 and T370 (the ridge
The exact number of attachment groups present and available for conjugation in the

FVII or FVIIa polypeptide is dependent on the effect desired to be achieved by the conjugation.

. The effect to be obtained is, e.g., dependent on the nature and degree of conjugation (e.g. the

identity of the non-polypeptide moiety, the number of non-polypeptide moieties desirable or
possible to conjugate to the polypeptide variant, where they should be conjugated or where

conjugation should be avoided, etc.).
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of the active site binding cleft). In order to

determ ne an optimal distribution of attachnent
w@emup909t he di stance between am no aci d resiEUBEBK2003/000632

| ocated at the surface of the FVII or FVila

pol ypeptide is cal cul ated on?t he basis of a 3D

structure of the hFVI1 or hFVIla pol ypeptide. Mre

spediuntiaal yh vigdhalhafedis strangie: Rpei®anon IR héleul ¥ wdif of the
am no_acid residues conprising such attachnment groups,

protgin, apbthgingmbsraf HeekhveeH erowps neared |f@rI§DV1§rfkgupcr€mdh®hf -life thus
i r

depéﬁﬁ% fog?h% Sg’%e%ﬂ%é %@[ %i*ntgle ﬂ&ll 99%&%&@8 61?019%01% ues%g%(:lﬂ 8he
emtm)dlmbm,ehe dubpqnme vias am @f &m inedntiat haea molycalap walght of at least 67 kDa,

tern1q a@ case of glycine, CA is used instead of
n pEgCulanatipas A8 BUPFAUESEY SHS-PASTDCoising lodgemmli, UK.,
Nar@ &7 @i ooh: epGSUWnFVﬁqtseﬁm(s OhofRLLr q/'e 9815‘%%% ?13 kDa, and

preferably nore A In particular nore an

thergfigre 4ddittanak 10 Q@kléa/ o rquDredrt@ dbtein the tlesied effectuThis may, e.g., be

ation i ntroduction, of .an, attachnment

o P ¥ 6 ERG R RG malseREh i s Sthg e Ra g
i Nt The iR ChuniBe? of AiRindARid reQBueshb B BicAial di¥side the Gla domain in the

substitution of the am no acid residue occupylng suaﬁ

parepbEY i &V ITpol ypepide (o aerapared tosthe aminveasid spgoempe shown in SEQ ID

v the 30 FVII
N 1 RO Rpig 8 G ADLS ARV s Ll s n amine
ac1dder$.leme«:iwhmhbbffa@ Iin E-\lednbl)’O i@ re GBI Diino adilestdfesab-406
dependent on the nature and

Shomﬁ’rg%@%%@ﬂy D@mlbw 18 ogin P28 aminelasid iresjdugs, e:gen 1-5 or in 2-5
o EAPREIRES LAFTE 81 0B AL BEE R i

residye$ frpepmide avﬂrremhle,s 466 ehdb e ih SBQUDANDA. conj ugat ed
etc.).

or where conj tion, shoul d avoi ded,
200 BioBRuTY s xesaes Hotesel e Seniet iah stk 1ol Q @dditonal
non- b@l'yfneﬂtid@@nélétlésnfyﬁfcaﬂif S &l‘?p@(’aqgﬂfonﬁ’l nEnll1 g?gggltﬁac hn‘;i;&éetles preferably

of the protein, and the nu
1-5 cgr%g @dﬁmbwmwlmmdednmgmsnMals éel4 oral -8 -(ildcﬁmaortabumn-
poly 1%?%01%{%&2% b &9 %Ltﬁ&%%%n )g]%d%ﬂl)fptézggden%g%gé %P wﬁf be understood
that mh)&ﬂ&mbh@lmo‘ﬁq{dl bt @ mbieged &Y @Ndl@ﬂyrh@tﬁc}fédq@ hi¢ Qfﬂic‘ﬂfnent group
ght of at least 67 kDa, 5 in particular at |east
locatﬁﬁﬁmséiedhe GlesdempiBur ed by SDS- PAGE according to
Laenm i, U K Nature Vol 227 (1970), p680-85. FVII
itself has a rml ecul ar wei ght of about 53 kDa, and
Intrauhmcaaf@‘raddad;dbts’:@aainoileﬁeQOkDa is requi red to obtain
desi ed effect. This may, e. be provided by
coﬁﬁ“L?g%FFf eHigd smpo %Oﬁh@%n%%@teﬁhmﬁ@t BoMR QU assigar moiety,

such@68 Gl d&c@%ﬂat%rs‘?ﬂenm EH?CuE:?Qout Sf}gﬂ‘gggos%u%ﬂ‘aﬂé’ A4 & an

residues to be nD fle orarn It
glycqsulapan eitet, hE&/bctenontrthﬂcbmnmﬂ)qspmmtlochBec( @ﬁs1d©ﬂ1&&5]€dlotn@m.

nm no uence shown in SEQID NO 1) wll
ty oV PG e B TERCatert e e Bipralbrscwing Ehycorslation sit
covetsahé gﬂbos@lpdi'@h'sﬁ@ssat%estﬁﬂi‘s Rq 45 aIQBQjZ %99‘{1{?@ 860 1aGinilar Jra, the term

differs in 1-10 amino acid residues fromam no acl
“natyrdly engeEingd)-ghgosd dtivrsite hingEQes (he lOsiliong §§2 aal 360, whereas the term

“natu%a:llél (S)crcu}rn]gzl\'l-%lﬁr(psyrfguo%cslng” Ing uldgsu Sgsmons%]MS angl I\TS?:28r 'n
Thus, in a very interesting embodiment of the invention, the non-polypeptide moiety is

a sugar moiety and the introduced attachment group is a glycosylation site, preferably an in vivo

glycosylation site, such as an O-glycosylation site or an N-glycosylation site, in particular an N-

glycosylation site. Typically, 1-10 glycosylation sites, in particular N-glycosylation sites, have
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am no acid residues, such as in 1-4 or in 1-3 am no
acid residues, e.g. in 1, 2 or 3 amno acid 15
wo e®iaemest f rom am no aci d resi dues 46-406 shownrCT/DKSE000632
I D NO 1. Anal ogously, the pogégeptide variant of the
i nvention may contain 1-10 ( itional)
non- pol ypeptide noieties, typically 1-8 or 2-8

bee aﬂl@umteanpxle}ermy 1 YR apt mdle3 FBlcEdyiffon sREE i€ pABLYar §-gyco-
or 2-5 (additional) non-polypeptide noieties, such as

sylagion siggs, havg b@ﬁamtwﬁ@mly (ﬁmﬂltlsm@dé?ﬂmb@ﬂﬁﬂﬁ thei G, domam For

cxapt, o ot AIELEL T cPATNREL OB SLIPHS) b

mtr(n:tmed)mltylrie fiei Gla dasm.am ipeferablg b@@ubdtmmdnyAahlbg@ﬁ‘ﬁyi theDvatant may
| ocated outside the A a donmin

atta g ro
compipt Gl riadics ueaEmoicuRnPralergaly Inbi e ld of & Hntroduced sugar
moietief F(Frreﬁgmgmbfh@' VAR 2At, rff&y &B?Aér'l pVESS &ﬂod%d@hgﬂ‘}f)&?ms.

grou sugar noi ety, 'such as a i on
S| t ét wullrbepmdtrsmsudahatam order tol prepagé ypolszpd:mtdemansmtt @herein the

N- | at t b nt r oduced
o g B AL SR T S
expreseed inl Nhbd @elﬂ) e8I ofGRAtHINd sugﬁﬁ@h@&fa@&haﬂ@te%@ie't%s at the
occurring yCcoSsy ation site' covers

glyce%gl%@w!ta&s? @halmaé@eb(tsumgt@d & M@BIYCWZQIOH$@MM$ of

L T

lnmaﬁﬂ whereas the term 30 "naturally occurring
N-glycosyl atl on site" includes positions N145 and

N3 2 Bxanplgs of pesitipng ewherpiptthg glyeasylgtienditnsi neartiafaniirglycosylation
sitesl 4G BE (b JuEdBinPRRE ucegpmnﬂgd ﬁpﬁégé Moﬁs con?pnsﬂ% an amino acid

noi ety and the ntro attac
resmglleylawsg lhaaimino &iid egsidoe dhengbi lyaSaIS%rbf\ﬂls\sﬂie chain exposed to the
such as, an, O-gl ycosylation site or

surf G 1'9%‘5) KRR SR, S BRI 2 ERMtiAN Campgising an amino acid
residitk WaRRY heleh®B30% bGts sTdéCEhﬁﬁlll dxo sieai td theHuMaOS Mk ﬂEﬁﬁ’%Example 1

sites, in particular N glycosylation sites, hav
herenQGPhe(pRsition iPITEfDRIPSItQODBRE a (28 dﬁel&nmoletuledlum égllocated outside

e RYESEAPh RS B e S T e b S A 8o e s
site dléﬂ mﬁs&ﬁtésﬁréglétﬁs)ar@ Qﬁhﬁfl%(&)axﬂp%cﬁhﬁgmoﬁtsﬁbﬁ@ bk I?ﬁd&'jst%od that
For exanp or 3 dycosy ation sites,
c

in.
Whe‘bﬁ\ett‘?réh‘l‘aélleaﬂ-%ﬁqy é‘?fs%t' Ileéﬁli iﬂ%)siftlté§l ighgin Wap@sede@ the Surface” is used in

Y ef erably
comt BN SRR e oL ERR oD L Bt Bl
acceSBitimtyldﬁthemimne dcﬁlngﬁ’chﬁml iR thegsositivhalRredbe ¥udarnoidtyfs actually
1-3 introduced sugar _noieties. For exanplé,

or
attactl’?fle Imanmse%ﬁwle&ﬁtnamsaﬂ tozmzspdtstelarﬁpwwgt@amr@mmremdue in
posnm?)' £ feffive kd h\é”agé)arg)%néjfégﬁ[lé Eoo\gﬁ'i \/\‘11 la'?et suﬁg} rﬁ&%ﬁr is tagtually attached

prepare a po ype e varl ant,
(unlqgslloji p@p‘se dleis pasitiamts ahempro&emeabbyaa e¢ri®re threonine remduc) and these

tion sit t he | ypepti de variant nust be
posichpS R el fa hoBeoninire RS Beamspduse peasnibippasLigde puried. e. o
have (&% 309368 BEtht 4 Qide FRAIRE h)?p%s@& tolthEs dlrfﬁcgl ycosyl ation

site(s) or alternatively subjected to in vitro

gl yRrssificani prefemsdenampiesaf sugi spbstgytiartsioneptingsih Noglykssylation site
incluf¢ 8 S&}SYI fillio geltgcr:‘tgg ok 'h%rgé@;fﬁaﬁ‘seléun%eof%"% 1R N S senas6or,
T106N, K109N, G124N K143N+N145T, A175T, 1205S, 1205T, V253N, T267N,
T267N+S269T, S314N+K316S, S314N+K316T, R315N+V317S, R315N+V317T,
K316N+G318S, K316N+G318T, G318N, D334N and combinations thereof. More preferably,

the N-glycosylation site is introduced by a substitution selected from the group consisting of
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Exanpl es of positions, wherein the glycosylation
sites, in particular N-glycosylation sites, may be
wo ndoockeeed i nclude, but is not limted to, pOBCT/DEREN3/000632
conprising an amno acid 15 residue having an am no
acid residue having at |east295% of its side chain
exposed to the surface (as defined in Exanple 1
A51ﬁeb§Bﬁ)+56§P@ﬂo 8 KTO@\IF@FMN QY 4SRN 14ST A1 BT, MO0 V253N,
resi due havi ng at ast 50%of its side chain
T26ENESZOT, 531 4NWK BUHTE RG &SN a¥ 3 tAT, Ik NHG3EX BB BN, D334N and

rein The _position is preferabl el ected froma
Comglaa&lorwfth?rﬁ%f eIt B9 SR G G IRucd by o
substibutidH %elE@te& fbmth8 gtdug c‘éhélalr@r&hquhmm I1YESTS M233N,
region and/or outSide the ridge of the active 20 sife
T26EN a$269ﬁdw$emmaeemsr hgicoh Ment erelferelviw the Bdglyeosmlesiap site

imeod e i qubsBgfivn secifed BABAE G35 byl BF R1OQF JoS T vasa,
T26mps>2@q“4n@cbh@irfaubﬁmereofs used in connection with
i ntroduction of an éCOS ylation site this term

r ef Br @netegnhodémeniy cmhc ene oﬁmylmlqm Hile hgs beafiiniAfRsd g isabstitution.
In ar‘lsotl?e“?‘ %hf?ne'n?, t\tNE Br ?é sluglp as él? ?Hﬁ?ﬁ S 1Y bbéh introduced
actually ratrac

n" nmany be necessary
by sititstitunion OB xeeples (qurrefnﬁfed) Butatlmhbmeatmgrtwslw-lglycosylﬁﬁm sites include

subshiHoRs sl et Thbators cosiiat chAryRabeslrBa INFGh By geor,
A51RGTEOKG SRS 11%{%?0%@%@1&\9@12%%@@&%1@%%&@% b5 @N+A175T,

serine or a threonine residué) and these positions,
AS1NREZ05T, AS 1NeVRABN oA S I+ EHTINGS 268, Alulde+ S dNitK3d 68uced,

as1 B RafaFVaF ok Al R eRbcat o B ST ANV OERNT

G580 10619 €5 $1:e0K FOoNTIT BN 1 23N B5SNBKL S NENOAST, GG S84 AT ST,
an N-glycosy lation site 30 include a substitution

G5 8N 205t e@SBNdJWﬁH‘é G5 BT 2TAGSIOY h S TN TRIN+ESNT,

s RaL Y au R A s G R AT

G58R3$401-KBIgBN, G?SN%NB&K&9PR@MDTIGI24@J@M@H+KI43N+
K316N+G318T, G318N, D334N a conbi nati ons t

N14§r @SN ey Ly 5T, %@W@Tﬂ&v QS@HﬁS@QT-bV?%?N O SN+S60T+

R R AN L e A SR

G58NESBE) T3 NMEEEAN,3TT GABN;+SEIDABS 1 861, ZXHIN-HEGABNDBAUS, TT106N+K 109N,

TIORGOS PN . CRRA lp BN TR(FUST. TiooNsvasa,

T10&|\1§m’|13wms%§ﬂmmqfsslﬁwmzm a1R6RLRB 2Ty Y3 iTE

glycosylation site is introduced by a substitution
T106# K38 t @G 3 8H, TheoN+Ga BN NdeNHDIG4N KTADSNG 124N,5T, -

K10pSER s F STy %l@ﬁa%éf%b@ﬁﬂ?% bR e

K 10DRLTO6 G £ShaOY, R 16910543 4NHKHN 6T EK EOINeR ISV NgTgr oup
conS|st|n%aof T106N, 1205T, V253N, T267N+S269T and

K 1008KRAGNF OALST, Kek00Dk G NoKOBNHOMANE 1 1 245 AaNN 145T,
GU%\I%A%F}S’@}[/(‘I; giﬁt'l\f’ﬁ%ﬁéfaﬁ%l?%gﬁgﬁgm @ifzﬁ?#“ﬁlﬁ%%gé
G1265USBLASKWBT, BI1gHNERSYSNEVOITTS mesNhK\zeérbeemsT G124N+G318N

introduced 1lo béﬁfubstltutlon a of pr ed
GL24TP0PEN KM Y Ui T oK ATy PO gn k4PN 1 45T vasan,
K 143RGN198T+T26 7N +S269T, K143N+N145T+S314N+K316T,
K143N+N145T+R315N+V317T, K143N+N145T+K316N+G318T, K143N+N145T+G318N,

-K143N+N145T+D334N, A175T+I205T, A175T+V253N, A175T+T267N+S269T,

A175T+S314N+K316T, A175T+R315N+V317T, A175T+K316N+G318T, A175T+G318N,
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substitutions selected fromthe group consisting of
ASIN+GBE8N, AS51N+GE8N+S60T, AS5IN+T106N, AS51N+KL109N,
WRAIDNOLSDPUN, ASIN+KL43N+N145T, AS5IN+AL75T,  ASHNNKDRO®3/000632
A5 IN+V253N, AS5IN+T267N+S269T, AS51IN+S314N+K316T,
A51N+R315N+V317T, A51N+K316N46318T, ASIN+G318N,
AS1N+D334N, 15 G58N+T106N, G58N+K109N, GE8N+GL24N,
AL7SERNKIN IR IOT5 NAINAIDRT, s SN RATE | BB B SN
8NF+T267N+S269T, GE>8|\I-I-8314I\I-I-K316T GE>8|\I+R315|\I+V317T
1205@8@4&?1@&}@3,11805%%@6%8& IOSTHGB BN, 1205T+D334N,

V25 B RN RSN G SHBTIRA P+ VT T

V2588 K8 P60 T3 20D N2 3B RPN T VYB M3 $08 N BN §289r+S314N+K316T,
T267N+S269T, G58N+S60T+S314N+K316T,

T26 8 8RR RARSNENBVEL 7267 NS 26N IBE 0T LORB LN E3T YN +5269T+G3 18N,

TN R RO A L oo

$314N-ORNHEIATBANT ROGSNVES BN -+K HDGIIST867RE BRGNS 1 7T+G3 18N,
T106N+S314N+K316T, T106N+R315N+V31T7T,
R3 19N 6 ¥R KEHRF$ARBaHO3 N3 E: dere prefermblpatha spbstitutions are selected

N R U A oM

T1064-0D267DBH2NSK3A 65 T-HATHNHRI I PNVYAN, TA175T+T267N+S269T,

2056 ARIRABRERR A N+ DR X278t D00 sven more prefrably from

SSRVRRIHY, of FhBGNFIDOST NI BN 2531 40P RAYNGEDEIT,
GLZAN+R315NFV317T, GL24N+K316N+G318T, GL24N+G318N, 30

I205@12’2&§®31§@M+T@_&m¢&%9$mdxl’?é?mmel?z\w%%n1205T
KIA3NHN1AST+T

14 INENI43 FUAET RO TR Mg RRoNa A TR R esytation sies

havelbkéds MiPsidsel ﬁ"lﬁi@ﬁiﬁ@éﬁﬁxaiﬁ {3 191 DrederictiGab&Mutions creating three N-
K143N+N145T+D334N A175T+1§05T A175T+V253N, &

glycosyiatpa pitesnelgde sabstitunorsselasteiremr dhesgroup consisiting of

B e e s

T106R-CB0FVZBINN, TA06N+DD6 TNFSZBOHS 260205 T06BBAVINSKBIR 67N +S269T,

AUPERITRINN ATk AR E O oA TAEA LN RO +5269T and
1205 Y2 93RRI PAVRED 6T MM%&Q%%N%@%%%&U%&%%Ne%%mm the group

V253N+D334N, T267N+S26
consiEA6Z M- BRENHRCIGNALIN, T,1 0818 61205 T2 620 ANGEDOBFG31 8T,

10N ARG R PR RO BV ARSI TS eRy:

S31 ,
Al B RSB SIN Tt g

positigsy whigh epes retither forth @ag b ghei tisaud Bowr hindingsiite a:meﬁbrm part of the active

site region and the ridge of the active site binding cleft as defined herein. It is envisaged that
such glycosylation variants will primarily belong to the class of active polypeptide variants as
defined hereinbefore.

It will be understood that any of the modifications mentioned in the above sections

may be combined.

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

addition to the modifications described in the sections above, also contain mutations, which are
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fromthe group consisiting of TI06N+A175T,
T106N+I 205T, T106N+V253N, i0 T106N+T267N+S269T,
WALWE02490205T, AL75T+V253N, ALl75T+T267N+S269T, PCT/DK2003/000632
1205T+V253N, 1205T+T267N+S269T and V253N+T267N+S269T,
even nore preferably from tBé group consisiting of
T106N+I 205T, T106N+V253N, T106N+T267N+S269T,
knowh? Briknéas3e intaflsd ARty M%ﬁ%fypaﬁﬁde\/% SHich28 isSdERfibed in WO
In an even further enbddi nent,” three or nore (such as
02/22T%téee) N-gl ycosylation sites 15 have been introduced

b bstituti . | f f ed. bstituti

o) EXRget i e STRbEDrSinBi erbLEs g Pzt o e group
consﬁsﬁhgbi’ Yu58DNE296, MLat, 11305V ahe KBB39APMoRSiefdritl P Gaff substitutions

T106N+A175T+1 205T, T106N+A175T+V253N, ’

are sgtegENHRNY 8E-grouwpraensiseEof V IBhE200D5V298Q3N305V+K337A,

Vs R B A RS RN Vb E206D 2950,

M298Q7 5365R2-5R D3R A N5 8268 K334 20
1205T+V253N+T26 7/N+S269T. Mor e, prefer abId:y t he ) .
sub¥t4 fuhpperabedimental she prasent imvertin, ediil o ENEp yiiang may, in

oty AR I SRR R N g, v

causé\g deé¢reasad sedbiibnbe TFP. Orne eprmplerinddddshiht sutbisetution K341Q disclosed

| ycosyl ation site js i [ osition,
oy NepghteRndeT s A b0 7B D7 JutB atnofis include D196
D196 NG23M., §139 AN adPédRRRtiontheldde. active 25 site
region and the ridge of the active site binding cleft
as AQehireasly indicaiedhabave, the vamant sy atbotchatairseasiservative amino acid
| vcosylation variants wll primarily belong to the
Sum%ﬁ”ﬁ?'of active pol ypeptide variants as defined
herei nbefore. It will be understood that any of the
nodi fications nentioned in the above sections nmay be

Specsrarpmates ofmogtheprefastadiiagianis o ghel inventipar t her
o . g \ |
e UL Lt B RBEA A S Aot 0 ¥ VA Bt
S43Q 6628, hedQ, 8431 QK 62K, 194803 LaBQ VS 2BH 1S5 (L 8ABQi+K62E+L65Q,

P0G A3 ek B R PR RIPE G OR 2B 83O+ 2E,
Plo(%%tymmb L6§(i29P1 A KD Eg%g?ﬁfdd’%iﬁ#s\ﬁ@qmggmmsQ

22776 anpl'es of preferre stitutions inclu
subk wiill be uodesteed dat &y dfitimatiove-ngantioped profesied tvarigntofmay be

V158D, . E296D, 980, L30Q5V.and K337A. M f bly, .
combigREMuh GEERTGPF GHTENe! BrodicAuaT Bertaumrer oudentnd GdRyian Tn particular
any df Qﬁ@ﬁbﬁvéﬁﬂer@ﬁmé@%@ﬁ%@ V28 (5L- 3OmMHES 34 (a) substitution(s)

V158D+E296D+M2O98Q+K337A, V158D+E296D+M298Q+L 305V,

selectetiFanm HrROBDHIPIBELIng RDD BN, 12UEY-MIIIRAT26 BOBS268Ad T 106N+1205T,
T106/PAVAS3N, T106N-+T267N+S269T, [205T+V253N, 1205T+T267N+S269T,

V253N+T267N+S269T, T106N+1205T+V253N, T106N+I205T+T267N+S269T,
T106N+V253N+T267N+S269T and 1205T+V253N+T267N+S269T.

The non-polypeptide moiety

Based on the present disclosure the skilled person will be aware that amino acid
residues comprising other attachment groups may be introduced by substitution into the parent
polypeptide, using the same approach as that illustrated above with N-glycosylation sites. For

instance, one or more amino acid residues comprising an acid group (glutamic acid or aspartic
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In a further enbodi ment of the present invention, the
FVII or FVHa variant may, in addition to the
wonaithewat | ons described in the sections abovePCEDE003/000632
contain nutations, which io se a decreased
i nhibition by TFPI. One exanpl®™ includes the
substitution K341Q di scl osed by Neuenschwander et

- acidy] tyrosiBe oc hemegnaybelia®bducdd 1187 G- [®E0ions dishessedcatmnvpl Iagparticular, one

i nclu D19 N, 37L, X37/ nd comi nati ons
or mTEF R nE RUES RAYE ITHAFLGHdh TNt RECUSSF] ShR Ermy
al sQ\GRALALD fGEHRS BbARLthy ﬁorﬁ?’él?ﬁépﬁﬁé ¢hoicty BB thelcBhju@ited variant is
15 Specific exanpl es of nos referred variants of
prefergbly s.ql;eéwdufmm hseroyrrcantisting efsa mlymhremﬁbgwlepa kpaphiliecompound, a

sug%%%%gg@ é’é% g’dﬁ%@%‘g&%@g%@f@gl veré%ig%l {661,3’81Z1ng Qgent All of these

agerfd 2Qy KomEr-i&htble pRIfQIIE32 BieSAdaht pBl}Q)@pﬂf&Q B&REular increased AUC;,,
P10Q+K32E+L65Q P10Q+K32E+S43Q+K62E
mcr;:ﬂ_gg@?ﬁmgmgw_ glf)] 1fcpqxr@§m<3ggs%2@$@6 g@f life. The variant polypeptlde
Lt
AR LA S8 0 e VAL S e o
to twonbmnedliffeteht types afawh-poiypeptidet Ihenlenm) digf toczapdlpmer molecule and a
or med outﬁléde t he a domai n. articuyl ar

sugfiFhqifh B ROP R O Ot e PRy i e o2 hgent and o
sugFRRLad am JgrSHPHd I
ggrouppcor?spo?lhigIS gof T106at 12%65}#%1\6/?2‘%%&%%%%%@ tfomo two or

morg difRent 2OGPolyREPURECBMNEtREBAY, berdde Nﬂmﬂ&ﬂm{sz&g&'quentlally

1205T+V253N, 1205T+T267N+S269T, V253N+T267N+S269T,

T106N+1205T+V253N, T106N+1205T+T267N+S269T,
MetldBONpMpasMy b26x s oA Idriandf i dalenvieh SN+ T26 7N+S269T.

The non-pol ypeptide noi ety 30 Based on the present

di sén hedeldowing seqtionp e fopiagating ipid nolysecrangleaile hatConfrgation to a

s Q35 P ATRL OB OPFL L LTI SRR

lipopialiy pepduste”, comijupgtidme ﬂ)aﬁiﬁc aypes 0fdn-pslypdptide m01etles is described.
il strated bove with N-glycosylation sites.

In g?qffg% B UEGHY VIFiaRkACEOTE RS 8 t*&dmsemleg iAYERS R?%‘iiﬁfﬁﬂ §v ﬁ@lturmg an

oSS SRS AT, TN g g poternce

and tegevermgribg viyent polypejicdedvhentio a) the vyadsmttpodmmpﬁid@mmsds at least
ove. In ticular nmor e, cyst ei ne resi due

one Rt Doty iealion 8 i pRBSy 68 iy Gt ubE of EEwoblE Shen vivo

glycb§iditiont ﬁﬁi/ér%ﬁlkﬁarﬁh%kﬂyﬁéﬁﬁd@%%u@j@b%@ ‘?rpéd a@i@h % X n@xt -polypeptide

the conjugated vari an preferably sel éc
mOthM(Lﬂ@VQup consi st ng of a pol yner nol ecul e, a

OB R OB B S g e
optidkl molecilb a6 ragRof 1o twuurﬁwfoe ﬁoxsipalyf)@}mde nRSiORKatth@fed! e size and

the variant polypeptide, loartl cu i ncreased
formpeigugh mojeseles é%éowhﬁ‘dilﬂﬁftﬂil%/r?ﬁ ingar of brgneherd), anil the aiagliroent site(s) in

the ﬂo'WeE@@ee. §he In?c%%lat?%vag}lt ok e n-gn%o}% bé‘&th‘%thB%% sgoemay, 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 having a high molecular weight (e.g. to
reduce renal clearance) it is usually desirable to conjugate as few high molecular weight non-
polypeptide 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
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).
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is normally conjugated to only one type of
non- pol ypepti de noiety, but may al so be conjugated to
wo ven402900Dr € di fferent types of non-pol ypepti dBCT/DK2003/000632
noi eties, e.g. to a polynmer nolecule and a to sugar
moi ety, to a |ipophilic groug3and a sugar noiety, to
an organic derivatizing agent and a sugar noiety, to
a lipophilic group and a pol yner nol ecule, etc. The
conjugation to two or nore different non-pol ypeptide
Conjugugtn msa pyméremdlende si nul t aneous or sequentially.

ds of pre conj ed vari f. the .
v 3RS PamemoRelead pe Pt o Gart Bl eSesside St ny guitable
polyfeP foYdtRle, §1xh&S dlnGtural or SRTthdt@HONRIpdI Pm8r orHéeR-polymer, typically
noi ety”, "Conjugation to an organic derivatizing

w1thaagenlet:ulam\delgmon jthegrangeaf aboun300-1G8 e IPa,Qqubqup@gmﬁﬁOO -20,000 Da,

mor§ L R S SODY2 Al PR AT RSBE B e rne o

abou 2L 126¥THa, 36¢H04sd h gk fafgd GfeaboBvE M0 kDB, Wayn tm tin® datrel ibyised herein
culturlng an appropriate host cell under conditions

in copaelie; Wigh § efrtaimeokseplag sighh et were abeyt’ dtlicates an approximate
averg%el %Bﬁplﬁlldrqgel gﬁﬁan%qgﬂéc?s;:@lg Ezgclt \E}%} hgﬁet \Viglrﬁoqg]téalplﬁl Ibed g certain molecular
“@qgoﬂn&HEQSnatagﬁeﬁpowﬁmepﬁbmmnom gl ycosyl ati on site and

t he_host ce eukar tlc cel | pabl e of i

Vi véxargpgf;%e@gﬁrra? P8 meamr e 6;)0‘3%5 samlzaﬁffﬁpeuwgﬁm%@e poly-
Nsz §n(§5‘ eblﬁ%ﬁ&ﬁ@ a@x‘ar(l l‘:‘glﬁ)tl)L @@dl'@ A HafhoPBlWRER 4 Eﬁymer comprising

be understood that th
dﬁﬁmﬂmpugﬂhgqmoqhoukuabehdéwwyngdqsmm&mzmmnpgmmgce the 25
pt to . the nu

o R RpEeat SireBlemobdr e esifel e BRSho Rhyes felgetgd from the

grougfcoﬁéiﬁth |p613}1d1k§/%n@ Qx e (PAGH NREILEIR bo%ﬁcyle‘n@ %WCOPGPAG) such as
ranched), d fhe attachnent site

polypibylegpe gblp@lg(PE(ﬁh andrpelaprepslenaelyet (P tbh@ched PEGS poly—vmyl alcohol

P R SERe ARSBI5aTPL o i 350 Sy e onvaric

poly@§fene¢ednaléio racﬂdrhﬁhjz?dﬁ‘d% déxttrah hi@clpdingeapoRryh@hsedexirany drfany other
conjugation is to achi eve a _conjugated variant having
biopglymieg Ruitablecion re&,ucmg,n@munegengcnytagdg)g,n}c&gg@g fpggiignal i m vivo half-life

and/ﬁlil %?]lfrﬁ rﬂﬁﬁ)l] + tAﬂo?héf%E?Jnkl)é o@ggb ﬁ}otlég:uféqgjhlf&% ﬁlb%lﬁmﬁ &Manother

ecul’ar weli on- noi et es
aburfdasisplidnea ﬂirOteﬁtht:mBrailh qm:l%ltyicmé giydoédeth\aid podyrodrs are\Mmmmpatlble
a high degree of shielding is desirable thba y
non &B&l%.nﬁ@an §Efs SOBAMANUBQEFiG |héYﬁ YAFIOHS diaten SAHRHItLP Oupswes and are

ek ectadtornR i BB ordnRol ypepti de noieties (e.g. with a
emﬂﬁ% [ ecul a#)MEI Etr%% from about 300 Da to about 5 kDa,

sucRE6&sis ahermtfetradi aolymer gmecofe fineerit B@O)dbﬁfemorezctk\magroups capable

WO 2004/ 029091, PCT/ DK200 32 .33 t
of 5y kP ROTRHEH - 80 PRDRG RO Ror e r b ¥ Btk Trdo-
funchbﬁalwo ant nﬁﬂ{oxpﬁcﬂyétﬂﬂeﬁ@%l yRs (@pmtcz Ub bﬁmt&est ramcwger:ouplmg

nol ecul e, 'such asS a natu or synthetic pol ymer
cheraistry gtrelagvely iprple (ortlxzpnfc@mtyfe gHoup) is hv%ﬂahiﬂ f@t@@ravgatmg with

atta\cﬁE F grgbgs_ctﬂgﬁa(rggpy%gpt aé)ongraeuggt?\é]ba?% 9% %;rorsa"l'%ﬂmgfls eliminated,

the rBtiig Sddfghled0RBakia arevieR hdhiogenoas @x’(cﬁﬂhb Yeacﬂoﬂi bﬁthﬁe PoPener
of ~about 2-12 kDa, such as in the range of about 3-10
molgeples Wiethe varéant aphypentisiss easies tq.edroher ei n

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 groups (examples of which include primary amino groups, hydrazide (HZ),

thiol, succinate (SUC), succinimidyl succinate (SS), succinimidyl succinamide (SSA),
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in connection with a certain nolecular weight, the
word "about" indicates an approximte average
wodogoedoar wei ght and reflects the fact that tpher/®Kes3000632
normal |y be a certain nol ecuI%{ i o weight distribution
in a given polynmer preparation. Exanples of
hono- pol yners include a polyol (i.e. poly-OH), a
sucg@oinyidyli prepipnate (SR, yuccNid)dyh batyeatep@B)asusomyrhidy cathod ymethylate

o B b BT SERR he BO e

mtrJSb&Qh?PéXﬂboﬁ!a[t@ UeP@)) Qn@ﬂe@mté‘ ?FI@ESW 5 u1t’§-E§l@ R @a?ed’;lgolymer molecules are

sui tabl e pol yner” nol ecul es i ncl'ude pol yner nol ecul es
comgegreigtly éIVa‘liablm ¢.pefrom Shgarwp‘r Colysiesy, iy, Hntpalle; A1k} Sher from
PAQ | udi pol yal kyl ene gl ycol (PAG, such
POl)éMA%g Iigri%?l%\ uéﬁ% élf ( PEG and pol ypropyl ene gl ycol
( PP@)lterﬁHtﬁB@hﬂfé pobater nﬁtﬂécyrléélcﬁﬁ( be att6akaAl by coRVéNtional methods known

car boxyl at e, _pol gw nyl pyrol i done),
in tfﬁoqr%// &t s @ﬁ@osgé_lwg{ Q@ |9\é/ 1364@ Swadifie exaraples of activated linear or branched

polﬁﬁ’érXﬁ(gwﬁ&e{ng erfﬁ‘ l?e'{g s‘%ﬁ Lin ?rﬂ@ﬁdaré Q&Cngeecf(l tﬁéqShearwater Polymers,

inclu I ng car boxynet or any

Inc.498P ahg 200 @Malbgb(RBnét&mahMnoﬁ@npaﬁmmmgimbﬁl foyy Ragedfchrand
In vivo half-life 20 and/ or

Phaélgar%ra\?ﬁ?%&n? lfygf?&ltehgxﬁ lCﬁbi‘“"e?%‘?ffﬂ“é%fncsfﬂ%fllt%’ﬁ?mwdwééﬁ?r@m)
| s kypEBRc _kAHph Qoﬁctﬁﬁl@& bﬁf} cpdﬂ;}ga'g?rm (jﬁ fHPloWl ﬁﬁé}r PEGs:
al I-derived po

General l'y, poly ['ene glyco yners
NH&PE@@@SIPEN BEG, SﬁihMPrEﬁ, SBABRGa6s iRIEniISSA-PEG, SC-PEG SG-PEG,

anc SRR IR ph e BTG E G RATREG, Nooied, WegyPeo, coLpec,

ALIVPED) I TRES-PRECVE PEGGODRPEL, afd P PEG, iRl EﬁHJ:r%d PEGs such as
since it has onI few reactive groups capable 25 of

PEG-YELS. 4nﬂﬁk¢&ﬁgilsc§kﬂfrﬁﬁhméd5 b§32464 and PiS| &EcTIabotied veidhare

L ST T TS

by refereaee, Idis%:lo@é) ug&fulrmlyrﬁé}emlsémes dn&/dir @E@Iyumh)éhéhmﬁie@ US 5,824,778,
onI one reactive s avali |l e for con

Us %twgggﬁgwgaﬁg ggg 408, R0 6@1 %&, BS 4802, 50295 5581608 US
5, 12@%‘1%883% loY¥s6425 3 98164 5K v 0403383, 'WB“Mﬂﬂw'g?,S WO 04/17039, WO

eilmnate the resulti"hg conjugat’ed varia
94/183248 W@rﬁamﬁ)eeuwmomm M2 65/10924 W OhE/ 1peR0y M0 9333490, WO

o6 BB 40T Hsad WeFordlagbone SoUBERH G sbiaTRE Wi dapias. wo

99/3@@11@0%89(@4079@ W@gmmnwmsmegﬁ '1#604 31% we 39(75%'106 WO

groups of the polymef nolecul e’ nust provi
96/2&669 WHOSSH/ ¥38 2 ER 0821 wdt,HJS 6 F36,62%, éNﬂBﬁtﬂ)S%ﬁaEP 93601996, US

s AR VDAL S G LT B g 00 s

5,383165¢) FROS10 350, EB0I400 57 NEP/0 1 SHSE HRBEe 16557y, WO
2oo4/ 029091 PCT/ DK2003/ 000632 34 succi ni m dyl

y
pr Sprofiaexanmbegf achvated REGipeiimabupyrtialarly sBfrred for coupling to

USRS T PEbS I TEREES i prorra

vmyrsutfm@hmw OE8- bM)SméNﬁ’ﬁi)de PHG! (MAESBEGS, preffdiRbiS)maleimide-mPEG

commerci al |

u | e actjvated mer._nol ecul es are y
(M@v aad Oéh@y“ﬁivloi%ﬁ wfigenPRAt EPSSoPEen pesfembly orthopyridyl-disulfide-
mPE'I%:mISS@ Q‘ngl&%%? \%& I;E’Cpgq rﬁPE@' %WQS will have a size of about 5

ar naceut | C
kDa, about 10 kD, about 12 kDa or about 20 kDa.

The conjugation of the polypeptide variant and the activated polymer molecules is
conducted by use of any conventional method, e.g. as described in the following references (which

also describe suitable methods for activation of polymer molecules): Harris and Zalipsky, eds.,
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Al ternatively, the polynmer nol ecul es can be activated

by conventional nethods known in the art, e.g. as
waolc@ahomed i n WO 90/ 13540. Speci fic exanpl es 0PCT/DK2003/000632

activated linear or branched %folyner nol ecul es for

use in the present invention e described in the

Shearwat er Pol yners, Inc. 1997 and 2000 Cat al ogs

Poly(Bthpiehé glyedl) ChemiSirg mﬁf@l@ldgﬁﬂaEAﬁpﬁ@ﬁm{sSAE@ “Fﬂ@ﬁlﬁgﬂbﬁh R.F. Taylor,
19%@‘11J %Gar CEUtI Cg Pohiet hyl ene, d ycol
(1993 Pygtetn jmunobylisaion Srad i #pplgatiogs ep@fp@é;)ekker N.Y.SS.

WO%QQQQ C (ﬁéﬁgﬂ&llyl%ﬁg{gtelgggg NiBhRe }_g%ggél?s?hl}{lﬁﬁé Sgﬁcp%ggeBoca Raton;

G. Ts@mmansm etIBACIPED), "IBBdbiBed ASAniBHGgarsT dehfBqusSG ABGemic Press,
N, Yand SCM PEG), and NOR-PEG BTC- PEG EPOX- PEG, NCO- PEG,
PC- PEG, CDI-PEG ~ ALD PEG TRES-PEG VS- PEG,

| CO@hREG]1ea persiwiiPE&aw & dh i sn® _
PEG2- NHS gn? ?hose dlszlosedtlH%ﬁsggggggh%%%mgﬁix%ggmmmChmm

stry &0 Bojased rspensiston the atieshmpntzgreup(s)rd @lﬂfpmtlépblmadﬂ (dxymples of
Whla‘ﬁifir@ I %B%Prtlgéf BQ\?J) rr:Rrvgell ésﬂﬁ e%unﬁ Céﬁlgl gﬁ)élgf q tlgg %tgb/ (e.g. being

i ncoEpor at v Te
amipg Ihyalmxylrmdlrbcxyll @ﬂdmydé aulfRErQy bdcirvmidyanalsitii€ SinysBifone or
5 476,653, WD 97/ 32607, EP 0 229 108,

8
halogé_;:t@e)dré“g é?‘ﬁé}y atjgn Anagd)g dyggted Ugvegdgggpy@gon tgall available attachment

s Bl 0 55 DB e P AR e o

the 1313%8%2%) or%ygﬁjcﬁ&g@d ,tov\ﬁﬁ95érﬂe3cﬁﬁg%re V\D(ﬂg% }a?gglga;m\@ups e.g. the N-
i) ol AE5E, O SibaE2, S S tr O
conj Q%zitﬁ)?l b MehRILORORR, steE%rQn ﬂ%l%p@/% ’mamgelg(%égg gsl@%gn%n WO

/ 21469, WD 95/ 13312, 0 921 131
99/59'%7"65363 EP 0 809 996, US 5,629,384, WD 96/41813, WO

473, 034, US 5, 516,673 5 963, US
S B85 R b R e
treatafhdutEE r€duting agdifi, sudP ecdifhi thR¥aINDILED peibor ﬁ‘ﬂtE(Y)‘?}ﬁt?cg) PR&Geducing

E yners particularly preferred for coupling t
agen V%@Cﬂ%ﬁ%ﬁ%@ byjapy. Fenyentignel methpdsiieirjas byr(@aaltllﬂﬁQnJugatlon of

Pl 8 SAE BB TEFEg h SEAUAN Mot s g
varying éfoe 446  258C €orrpededsiRG 16(is- "PEGQ) and
orthopyridyl -di sul fi de- PEG (OPSS- PEG, preferably

or t Ry} be aprergtoad thaf the Rﬁﬁ)ﬂ@@@ 1§ drfisedE @ to ﬂfyfbluacam yptimal

f
mole%h'féhwﬂgl@u cigf) ﬁgngﬁh%@ y lecgl‘?g g%acm:c'i ége T%ﬁ:agnd%ﬁgn o? such
moleculef (ﬂggtwlmdqemfthetyhme haday peptanched), and eetatacnddSite(s) | in the variant

1 actlvghw g 8ﬁmsr nol ecul es is conducted by use
poly dRYIFGHaN Wetghth dhe Rolymerde bgaised mppetgi be chssen on the basis of

the dEQHd%eBQtorb%fa%l%O&Ps (which also describe suitable
for activation of polyner nolecules): Harris

an dInZ@hnmloy Wlt%xis)njugm&t(bwﬁigﬁ@l]: aReehint k2 Bfdap GAQRSBrotein (e.g.
D? Pol | en g | ) .Chem stry and Bi ol ogi ca
the Afs« el sg pRErosd AR JAEAgeORe that trapplymer Mokegal) which may be
linear &¥ agdHRd] lﬁﬂmml%/aﬁlafeb&lﬁr whi %H@I @f@&%ﬂgf aﬂm IOV%S kDa, such as about 15-

ppllcatlons rcel
25 kpa,ggp phowt GRddast ry of Proteln Cbnjugatlon and

Cr %&Jn{anl%/' fhd pbly%gcgnj uga%on I133o f):erformeg uhder 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 polymer relative to the polypeptide. Typically, the

molar ratios of activated polymer molecules to polypeptide are up to about 1000-1, such as up
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G T. Hermanson et al., (1993), "Imobilized Affinity
Li gand Techni ques", Academic Press, 5 N Y.). The
we kookbhzmoper son wil |l be aware that the activatPONDK2003/000632
nmet hod and/ or conjugation chegi- stry to be used
depends on the attachnent group(s) of the variant
pol ypepti de (exanples of which are given further
to 3k ;1@ upto kb 100ré. Inusooteicasea thegratopmagibe sb@ewhat lower,

hO\PEF\Jg}é %5{!16\ ﬁﬁoﬂ? {ruﬁ) 3@1012 %n]i :an yds o ﬁ%pé%h%gé)tam optimal reaction.
Vi nyis sl A dn@mplXehat QAL &) B vaﬂl%rP t%%()'ugfg'tﬁ@p&%elbﬁolecules to

directed towards conjugation to all avail

the polyaesidethrough @bpkero ultab@ Nrkefsaane wolb kppepto the s(qlled person A

prefUEl ¢ irh e NG HBTad (AR A0S I hi e HAR 75 3581,

US #dﬂ@ 3§¢,e$:laafercet at tm&mmh B&l%@%enﬁEdegm 3475 ey nal
am as described in US 5,985, 265 or to

cyst bife P dfeconisgtiomapsidabactivated nobmpar gealpoviesray blocked

acc&ﬁmggg '(r:r{r%::{lgdglg 'klﬂ?]ﬁﬂ n &%%89? EBWHF \f%%%;?g rtrr]lnr%&o {t}be 1daction

mlx@yg,ta@dml@e Ireelsltldgl guicli ceal Iaﬂmer)mdslhﬁllgs\ﬂré rd)ﬁO\EmHy& suitable method.

vari u ] h a reduci ng agent,
suc %@\51511 R ‘1%5 ﬁ%@tp?td{ep?% O"p‘ﬁ‘F GHCYIBSIEEEy e ithshamimpacid
sequieacdiof the van’i’eﬁﬁ @bly‘géptﬁiébﬁﬁ QHERRE dhs %‘é{%q PBG @Xﬁ)ound being used and

conventi onal net , such as by desalting.
the wemﬁp@@(b@atgméygd@pn% incduding the tnygarcratid pf PEGas pplypegtidenvarying

deg‘?eﬁs&i Iﬁ@?%lﬁncgt%%fé? 8%%{1% %d%‘ah%ﬁlﬁhefr%g?gtﬂ? E%%f‘y a(t)w?t/]?g%nelggl?y being
obtainederisit obighéthratio bNPEGESY ik pHlypSptide ST M?lgtea%aﬁ&t polypeptides

ﬁmg%uce the optimal nolecule wth respect
resu m gpy pren Rﬁﬁé@upéﬁromsavﬂel@pwqme r@nzellmdnprmemsafchasuc

dist:$Biidn ofB) r hey li.pear
T angﬁed)ﬁﬁﬁt??ﬂgpeg’tug ?ﬁ{u}\% ha&l e ’§§€¥ ﬂlﬁgﬁeé't 9%\%rF%§rﬂf PEGylation.
pol ypepti de. The nol ecul ar wei ght of the polyner to be
e chosen on the basis of 25 the

| Conﬁggtd?'ét(ﬁ’yaef”ﬁgﬁfnofe&’ be achi eved. In connection wth

conjriigaéi t@"ﬁcf‘il@v@ﬁzl %v@%l%d}r?llaa?r%it ?ﬁbﬁ"?ﬂ&e&{l@ &BP&R%{}gh ¢ or more

protein (e th amno grou
glycasylasian gg@sotbg nuﬂa@ﬂdeheqmbgﬂ&bdﬂﬂlgltl&f:ﬁr@nt p‘&lyﬁé@uﬂ&)ﬁn}@ﬁbe inserted in

N T N
fungel (glarﬁ?dmmlis fdfzadk BRyeadq, iNQcI&Y dnYmaltcléﬁs Qlofrbfﬂptfanrsl%eglc . plant cells. In one

onjugatlon IS perforne under conditions
embodimept the hast Ceklrmwm@mntahen eclhistchilser GidOyoety BHK: @Bk Né.g. HEK

293, Q6P W Sn skl LA hs 10 F £ C%E 85%§Q%? cetlﬁg g: c%\f/‘[%gszge or Pichia

nmeans of a sultabl é o

pastares, at anyeofttie hdve cElll ufrphediRercihfdrcal 1y, t he nol ar
ratéos of ~activated pol ymer nol ecul es to pol ypepti de
ar eCURaN PRI of sugaiapieties (o@s 2ex4dn) 29880 acid residues

o L SN N T

in Aplovashady, CREUCH! Rev. BiodhemaAl98 uL58804., TheQn Virrdcolpling f Sigar moieties
PEG & A1 order, to c?bt ain optinmal reaction.

or 0 protein- and peptide-boun Gln residues can be carried out by transglutaminases

(TGases). Transglutaminases catalyse the transfer of donor amine-groups to protein- and

peptide-bound Gln-residues in a so-called cross-linking reaction. The donor-amine groups can

be protein- or peptide-bound , such 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 functioning as amino-
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It is also contenplated according to the invention to
coupl e the polynmer nolecules to the pol ypeptide
wo booangdoor | i nker. Suitable linkers are well KpOWDKR@3/000632
the skilled person. A5 preferred exanple is cyanuric
chlori de (Abuchowski et al., 3/ Biol Chem 1977; 252;
3578-3581; US 4,179,337, Shafer et al., JPolym Sci
donBpinyhG{shemabded Oi%6s-Adkidd & puitd3cinequhs @HemdbutMel. P& example of a
I cogjﬂgatlon, residual activated pol ymer nolecules are
arggy @R Mokelsy funeiipriRg #petmperglorerand Gase-t3alysad cross:linking is an

amihy. it LIAar W ami r | m xture,
B T [0 T LB Do R SO AR Ru e
r emo(éadehyn generl t @b hightyedpbcific edfnids, midl ot beery BiRf&i @RSl exposed
téhat deg ndiqg on the1§%rQ§§stances, e.g. the amno . o
on the surfacg g # BrPLEN &5 acegssible (o Qse§a§aW%grp%!1nklﬁg thanippecontaining
subfinde N O G 'cMﬁﬁaﬁ?, JARSPaRRMEduRE] 0] tﬂ%ﬂg f@ﬂlﬂionf{gfxgeas TGase
| a ?u I hg the I"ar

speci fic PEGy ion conditions, Inc
subgtegtgs pupthe PEG parapwterp epernieg whinhyGlngesidegraeegoaaf TGase substrates
) ' may._be.obtained, wth a higher ree of
rempE kA G TS e I B st Repulecn 135 Griahsed cross
linkingtreqetiohs R fted Apeteabisitd dbﬂ@f_ﬁﬁérﬁl?osiff&?s tolad s@L ks of amino acid
vari ant poltypeptl des 15 resulting fromany given
sequsges, knownge fangeassrivell as Figas\substratasr Heveral avompadid eequences are
' ' ' [ nj wgat ed pol ypeptide .
knofh 2 BE B o on bl R Rl BT PR BB RRY . ratin,
fibriRE£anl, Aiblonsctin, Cippldsahian Inbibifod, RcHHBS! andP-S4s¥inknN order to
achieve in vivo glycosylation of a FVII nolecul e
conprising one or nore 20 glycosylation sites the
ConfIGhisot) : 1C 00 the variant pol ypeptide
On%gtlggg?ﬁ%’g?%{g?gﬁﬁm%wgg‘? eg%syl ating, eucaryotic
expCosaemmadifitationlvd texypitiasspodypep@&d mabé poBYmiRE by reacting one or
sel egt ed from fungal (filanmentous fungal or yeast), '
morg pltacamen, erawps Af the- war1agt pelyrapgs withse gesfnic dsirivatizioggent. Suitable

1 ' [ ' | .
iSSP MRS BB S G9 rstsmos

comuronhraré reaetet withl di-halsueatess(avdiclSpairiing arfiined, ¥1RA%E chloroacetic
..cell, e.g. S cerevisiae or Pichia 25 pastoris, or any

acid g chloas ispice 10| Ve RS eF e hyeBIdonms derivatives. Cysteinyl
v Y et Lsuch as dextran)

sl 6 SO0 e USRI B A 1

imidatayd)phpiattedcid echforoscetyd @acsphe N-al g m@saniabS ALia¥D-pyridyl

. 87/05330 and.  in Aplin etl al., C Crit Rev. Biochém

disulfigg, netbyl-pylyl wiwilfide, prohlasomengpribangose. 2 ohjaromeséust-#adtrophenol,
H¥robE y i n-residues can

or oL REDL 61 200 A BT ASHI 8 e GRS fon v

diethiyipynegibonataatpds 55-T@bedaysethishgeitri @ rgdtze]l ydpe €l6io br the histidyl side

.ang_ne- groups t rotei n= and _ pepti de-bound
Cha“b'rpﬁfar%@‘gir’&a@?‘af’ﬂ @0@@%@%0%88‘%%? 2 TeRefianrg Prederably pgrformed in 0.1

M soliign g&ﬁ@%la@rﬂt BE 60.9URHyFAU arffo RIRifl ResicRies are reacted with succinic
epti de-bound , such a$ the E-am no-group 1n

or ot grg:arb.@gylém@gd athydridesaPebgatization with shess agdrits lots theaefgeet of reversing

e BER e TRURE FGiven > e ol st ot o SO BANE o-amino-containing
idBésTinEad idofini el i

BT ASOES rd SO BB AR it piron,

chlorgheriopydsidsf trimitrabgnzameswfogariced, Wb e thylisourerm) Q4 pentangdi@ge and

transange'-gaQ 9zredI rQacTi%ﬁSﬁEtha}ty&' astg qﬁrglrn?/lsfc’e_sildlugskz!lrg %Ad?fie%nby reaction

with one or several conventional reagents, among them phenylglyoxal, 2,3-butanedione, 1,2-
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am ne-containing PEG (Sato et al., Biochem stry 1996;

35; 13072-13080). TCGases, in general, are highly
WG pmajotdoer enzynes, and not every G n-residues BXPDEeE®3/000632

5 on the surface of a protein is accessible to

TGase-cat al ysed cross-linkin & o ami no- cont ai ni ng

substances. On the contrary, only few A n-residues are
cyclnhxtxamedliblye fatidh @inh Qi) Deisvatl 43898 of Sfré Qfihd @Elﬂﬁesbﬂét]uﬁefs&hat the reaction

act ar anet ers over ni ng which n-resi dues are

be pp aslaling sendiienidierain Rhémighmpaof the gusnidine fhctional group.
ren t
: ngl%ﬁgé’t}ngg%ttlﬁ%ﬁ ééalgéx?ﬁ mag?%agﬁ (N;ﬁh-[l%lgr% ﬁsacgfq%s}{ﬁeg?s wEIPESthe arginine
guamdimpegnougm Caphmsyl mdmgrotlps (@sishriyt meglaﬁaagl)mfre sidcnieelganctified by

equence own t very wel |
reac i SR Gt T RN net v B AL 2t G grenklsiherowps,such s
1- cybﬁ)heiylIp(zcﬂeﬁﬁbnnﬁm&hm earbsﬁhﬂffdelor T%ﬁ? 35U4BShhAles

.g. substance P,” el afin, brinogen, “fibronectin,
di m%lﬁylp?@w]rhchr bogiiintsiet Burtheamors @spmstyl md@ldt&nﬂassdm are converted to

AR Lo nic derivatizin ent 15
aSpa%;Jé)ﬁ {1g LRIRE ?’largflﬁ%% S e IHEN Y %81”38‘%?3“ de may
be perforned by reacting one or m)re att achnment

groups of the variant polypeptide with an organic
Conggatigntq ‘H’W%ﬂmpog{}dt able derivatizing agents and

&eg?ggﬁyl nt g&‘@hﬁgi&@%@ {Henl Cpt i1 d ctomg ﬁ)lqdr @;@Fgégw%%ed to each other,
eithex-divatthacetyaise f 4 anlderc’diher Hpcnmndj dWgnpRithd @8 be dUakuraicompound such

chl oroacetic acid or chl oroacetam de, to give

asa é%{P%EB@ﬁ%é‘PFﬁ}WE?F fatky %)ﬁ‘gﬁﬁtﬁmg’fkﬂomé fetpgne \Adyostaglandin, a
vitarde! £EIYlendille bESEMHRS 0L %‘?ﬂl@h@ C hDIYr?% u ﬁgs D¥ab§RGk Ofh alcohol,

with bronotrifluoroaceto

n aggnecyld splpbpnionatid veth ohe arhhae ah@bt gaiyl pﬁbaghmrmther multiple

unsa“f?‘ﬁﬁ?&%?{se P aniighor e v p e Stvanu e lprasidhng e tipophilic

compouidl, IR ¢ tHrbugh AMideP BIAY B done &lcording to methods k th
chl oro- 7- nlgrobe%lzo 2- oxa?l 3-di azol éng I9||Hslel%lysl nown in the art, e.g.

as desgabasi hyBedagszke in Peptidedtynthesis skabo MéiteywNew York, 1976 and in WO
96/195 hyl pyrocar bonateat pH 5.5-7.0 because this agent
'S reI atively specific for the histidyl side 25 chain.

Par a- br orophenacyl bromi de also is useful. The

reaction js preferably performed in 0.1 M sodium
Attachyiestigf s¢tie Brotease gnfgbitarysi nyl and ani no ter ni nal

res t her :

Car Do AN B8 Rk btk MRt ot B pOTorist asoramag it the
metmgeimcmbhdimm9®’ﬂ28m1 of reversing the charge of the

| ysinyl residues. Qther suitable reagents for

derivati zi ng a-am no-contai ning residues include
Coniu bSg thyl picolinimdate, pyridoxal

4 Elcl)sphat e, pyrl ?}gglztll@eso chl or obor ohydri de,

trikmi anradjbmaz emenmmmnntdhapoldpemdmhwusmpm,acd as a fusion protein
W]th%,t pent anedi | one ransga‘n nas a al yzed reactign

M85 1 %Wf‘gf‘%‘ i\?‘ﬁ?‘ﬁ"yﬁ” RREPRIELC frtypigalpy 1-30, such as 1-

20 athi®@CicidaBsidiédst Besda aﬂbw&%Vf%F Bilst &fﬂ@é@}nf)ﬂlmhoﬁ QHQ% liS$a convenient

among t hem phenyl gl yoxal, 2, 3-but anedi one, 1,
tool @oeahwg@wﬂ%npm%z Qo8 dooegzd P@B’pcgtmmenanmm theveon-polypeptide

e res

iR ALV U P8, YEDGA 20 Ml b s oo

camem,l’sdbfﬁ hOpEaagRts beaa, tolvehith @b tipigad pblypéiRide Wanhiicas be
ctional group Furt hernmore, these reagents may

u
lmm‘?tégfﬁd i ths i d h@ FoRipation tp {hej tageed Polypeptidesvaripet in, e.g., microtiter
plate@h&H e Bvantage that the tagged polypeptide variant can be immobilised in the

microtiter plates directly from the culture broth (in principle without any purification) and
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guani di no group. Carboxyl side groups (aspartyl or
glutanyl) are selectively nodified by 5 reaction with
w@ ar0poekoptri des (R-N=C=N-R ), where R and R arBCT/DK2003/000632
di fferent al kyl groups, such as
1- cycl ohexyl - 3- ( 2- nDrphollnyB94 ethyl) carbodiimnde or
1-ethyl - 3-(4-azoni a-4, 4- di et hyl pentyl) carbodiim de.
subjécdd t@%ﬂ}gfg%or@qﬂ%ﬁy |théa{8)@al Ql.lHﬁaé‘er(W pro&3d ﬁb’[%s(fl_%h?expression to
converte asparagi nyl and gl utanlny resi dues by
conjugsaion) cam bwi reducadrfuriharmorestbe tagonGofuncigert 4scrspaeeranolecule, ensuring

S SRR 5 RS SRERY e A0l e

conj@gakltéﬁ rusﬁ'lg raQQéég}d pBlypEptidéSrigit rayl bets@hy off the nohpRPPeptide moieties
ound

e a natural compound such as a
dlSClQ&Q :Ye 2 @rtoarpghfmmoé@ufeaaums ayBFd; a fatty acid
di k n [ V o P
L BhEMBr P8R RS SR ATY Qi wGAEE BRsaycoptic o

bein@expressad both (A€ polypepiide v sdi®bnd ib':'n:apa’blaﬁ‘f hi&n@mdnobﬂised on a suitable
sul phonic acid wth one_or nore alkyl -,

[ .
surfagp & AYTIET BHRAteE el et Phiuitablgriagtiass %%@e@&ﬁw@uﬁ@le’m’e from
t .

Umzl‘ilI pot)%%efa't&fésbﬁéﬁ’l\%ﬁg d’f‘lﬂ:gs&y)l?er 'u@t[ﬂ 0169191?I ougﬁé ag fﬁ%ﬁ rb‘?)mlay);)eptlde
varidne nogive acloecaddiynge bﬁcmmhm@kﬂlylav@mbla enzyles.art, e.g.

as descri bed by Bodanszky in Peptide Synthesis, John

Wley, New York, 1976 and in WO 96/12505. 20
Inachivh@en GEite WIIﬁWl‘Iﬁ‘eaﬁhﬂfs%@%ﬁe invBhfléd or Attachment of

a serine protease inhibitor can be perforned in

accbratathee 1mm$tlrlgi@mb0dm1¢m: of thednyeanben, the vaRng6lisciewd herein may

ve in gt o <€t fahes Bireo B TRER Rv iy iyps EVIT or FVta or

bindfeb G¥FSA iMsbiRink YRy 4ki01tiand it4s Ehvisage@that budh inddtivated variants
am no acid sequence or peptide stretch nmade up of

will pg B aofopt tissge fackrj@ntagenists. Diysqifi anethge psipeetdlag prgaent invention
relat et%' tﬂeeﬁVﬁ/I-L\QIﬂ O&aggrdeg%ﬁedﬁggm AiHeiP H\red:twa?e%tfo%% asf) \Egll as to such

conveni en achi éving conj ugat |

: 1nacﬂD@ttMEE‘ﬂHIﬁ\HIet\a’@gﬁtd faralsy pe picdidemeats j Mote paniculdrly, the inactivated

non- olypetlde 0 noj et rtlclar the ta

a ma
variggh of (g e om By 8¢ iy 10h ea@aawf Hire R fimefise e {op fhgigtment or
prop\fl?\#]llafgi% IB?E FVIRITE- la?e(? §idEhe @?dl@&lﬂmgﬂﬁﬁﬁlﬁlag &3 Sxanifle, the

e tagge ypeptide variant can
inactivatabvdriageaf the mvblhteont ragy beThred darthe ganifantureoft dvaediegyed for the

wearfRat Gabartblyts ondan et o pryp ap T fefidlk 8l

proppﬁaiﬂm bBbddhRRdof ;ﬁu&h@ beifll & wﬁ&&)ﬁgmme etated] JuBR b PatlenBWith
culture broth (in principle wthout any

sepsisuddepivsit tuhmbczsnsd paNBn B0 0415k 20 0y ecardin) iDKRO0BY @UbBRbotiggtroke,

subj ect.e ugatl on, Thereby. . the tofal
pulr R SRSl o SR APLARP cl PR irortlf rfirgy T onc

unstzﬂﬂéi BiEah pdckdrsh Pati®iteundedigoih @orblaty bardink] préversioa of bﬁﬁfa& events
nol ecul e, ensuring an inproved acceSS|b|I|ty to th

and Teptpesis fos PatiQIsY [PRINE AagipRlara npatients e thopaphesal wcul‘m@seases The

inactivated variant of the invention may also be used for the manufacture of a medicament for
the treatment of respiratory diseases, tumor growth and metastasis. Analogously, the inactivated
variant of the invention may be used in a method for treating a mammal having a FVIIa/TF-
related disease or disorder (such as one or more of the diseases or disorders mentioned above),

comprising administering to a mammal in need thereof an effective amount of such an

inactivated conjugate or composition.
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conj ugation using a tagged pol ypeptide variant may be

to any of the non-pol ypeptide noieties 5 disclosed
wheooaiozoe. g. to a polyner nol ecul e such as PEET/HRE003/000632

identity of the specific tag %? be used is not

critical as long as the tag i S capable of being

expressed with the pol ypeptide variant and is capable

of b usgd hameihithe tseal “imactivaged!” vahdrneused i Eanmectivn widli thie&fariants of

th material. A Hu er of suitable tags are comercially
© L5 Uy fsantepc if.[rtboffP%% a \griagh hpningdessithanod Poof therdoftiag retivity of
hFVIRErSHPS RS WhBh rrfélaﬁﬁ't\!@gxecth‘Wthgf% B138d ngd}‘k;?géacgge% herein.

pol ypeptide 1o variant may be achieve
co oirhnty desgeibéhhdreinemayybea sacti vhted by imveah ddsrwedi-kiidwen in the art.

EVII/FVI I a .vari.ant the inyention I n anot her .
For EXmoIE Yo RV E T e henBoS o B resre Sl pracy e by arbamylating
the @liaBth®a6d ghspdil 53 I&GRE e\ Epti i L e inhibi
) fgr mis gglgg%)l e o?ia%lyom [ r%lggwie;fﬁ @gi’%‘@géé@%@% P%getrlﬁ‘ge inhibitor,
in agogrdagcd with thesmthnd ideggribed IIFWANY6/1 2800b At suitgble serrd inlgibitor protein is,

Vi dit is envi d that such inactivat
e 38 bl B L S LBl B RS 2y e, o
peptédetagand s jlketond eefelably ARG PRSPRCA rd dHoBhR -Glu-
inventiony ?8|a?§Zefo the FVIUFRVII| a 3%ri%nts§§2§gﬁfﬁggmﬂ(mu
Gluifag ghlormethylketone; Ipansy - Rhe- Rie- Arg ehlornetindketonesortacPetRife- Arg

' i EVI : variants for use as

Chbﬁ@%ﬁ@%ﬁ@h?&?a a%éﬁgg%?icularly, the inactivated

var AdetnaGielly hibe ivanang ofothe Miyndsh maeBe fedtlere nactive by removing at
nanufacturg of a nedicanent for the treatnment or 20

leastng GIPARTS resfdug oeeynyinerERasiiof sslecter e theroun enpsiging of R152,
1153, 8341, m.hd H195, mozgl r#lé}?bet ﬁﬂe@&td' b‘é(fasggﬂn&%d (F?}n c}aele?ifon of one or

the invention nmay be us e nman ure o
morgrefcthe abevetidémificdhening naidtevihics. dreferabph eaeindvalfis effected by
bg' eas.es ere anti coagul ant activity is desirable,
subs{HyRRR AR DAt Y SRPETGRYE bt HOAR. Afcopinelaribe ielirdied RV or
FVIayeBpepadUlsed heremt MhPSompite Bndsr Rk @f{k}h% fd’MoWn gd?.g)?gt:uﬁons:

deﬁg-veln thronbosis, patients inris myoc
RIS?X%1483X o¥iHe DR Yy 1198 Xs wherea X 26amuiminnaciy residue, preferably one

- i i ent ith.-acute coronary S me _
o f S LAY Fb Bl T e PR B Py gptypeptic
comjuises éetrautdtictes RII2XY whefedN ANy afRirfindGcide QUSSR Tysine (since
. cardiac events and restonosis for patients receiving
lysmgﬁwmagsqf)a’ Pregasecirayagg sith). S¥hersiemales péspagifarsubstitutions include

11534/ $2ages i ' VA of /1 |Avention
RSB e g e PR an B2 o MR o
f or Another dppemichimiudel perfsrpiin@inotificdii SRas 88 clokdfithe active site

t%rgmmh and metastasis. Anal ogously, the inactivated 30
regiqat PAAETMBIC: {1HE CPTivBReied tharaye pemgisetitarment gseups dorf the non-

poly%erbﬁgé hfdSkts, FRABAR ac@NinBat g?mﬁ)ylf!)IaI(ngctog)ng@éne&egj ma e antageously

, i sorder (such as one or nore seases -or
be inffpduned én theragtive siteardgiabov at)the ridgapli the hetiyeattaibitidsigedléfo gf the FVII

or A o g eSS o e o e st
site b2 ORAARLIPGEL DKERORSI0GAEAZ,. 40 As used herein, the

term"inactivated", when used in connection with the
varThast speeific ex pmplen vbsitbisiontionsscreatingrsderdart N-gheganylation site include

- | i ss t han .5% of C i Lvit
A T R e U S
V168BI-4ddd09&S &y 6ONeBLTISPR A 1ToNe W 72S/T, L171N+N173S/T, A175S/T,
ATT5N+L177S/T, L17TN+G179S/T, G179N, G180N+L182S/T, T181N+I183S/T, V188N,
V18IN+AI91S/T, S190N+A192S/T, A19IN+H193S/T, H193N+F195S/T, F195N+K197S/T,
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The variants descri bed herein may be inactivated by

nmet hods wel |l -known in the art. 5 For exanple, an
wa@edowzobVl | or FVIila pol ypeptide may be rendePE€rDK2003/000632

i nactive by carbanylating the a-amno acid group 1153

or by conpl exing the pol ypept4 de to a serine

protei nase inhibitor, in accordance with the nethod

D19d8aerdgser KID?WBQI@@S%@@SNQ—I\%@OS@P'I@I%N@W@HSW'WQ@H*I+N203S/T
rotein is, ., selected fromthe conS|st|n

R20§$/Ta_.£2Q§§éa NSRRI ke JRACRA 2B VOB LA + S T,

TR A TR O AT, BN . s

T23GNwHA# bS/Th Hay DI'EHZ%BR/EI DQQZS/ID?;II‘B&BN +Pbes5371m ?ANAG\I +L246S/T
a

| | Kk
BIA B °2L%49A$4Tewa§aNv@@ssr?h@z&zaﬂ\g?%@sy@fGawmzsssn
w28 R?i%@?l‘ R SRE 1B B985 ACI 44T kﬂzéfWidi?ﬂatM%wazs/T,

one ‘am no aci d reéesidue occup
G29§§L ACP2N+ARHN/THE2PNL2 96 BMAS P32 1M3@38/R1$224N4MS/T

e A s s R s Yy £ s

D343R0v84 5 SN EB44NAGHSNT, GEdsW-PaaTsirep34 TN-£4 $4oapt >H348'i\e
renoval is effected by substitution, in particular

L35¢8hedeQTi ”\V%SM%I&/IJIGMNﬂ‘é%@SGT 3G, V}@N+W364S/T

s36) 08649t GBI oo AR PRLIPT Pt et hgpe B

Y37m5RX79S/IS”BN81\38%3@98/%1\@()3@19@%3%5@@SQtSPT 'Y 83NME385S/T,
eadl n 0 a

am no acid residue eferably one
WIRRDVHSBISP AL S LNEABINT] LANONARAORAEE anvceombitatians thereof. Preferably,
the shB&ﬁEﬂ;a{r?Js %gfgé(ho%tggg’%d#ﬁﬁ?&ﬁilé’t %Fy%}f 192%9%9629 %20N+32925/T

mut ati ons I's any ami no aci rés
G290Nh&RIINeM294 T TE293D+HLLS5S/TY SBIMN-FKB41S/ N34 10+ D3B43S/T,

634 BB PRI R RBIPREIGE and Somproptonsaberi: oo preferany,te

subsRIuBbR | PR et A th B cﬁsﬁgﬁéne) i) 5991 AR290RY A292T, G291N,

approach i ncludes perfiormn ations’in or close
A292N+AH%4T&6E2968+L29%T Sr3égNﬁaK34FbrK33MNﬂD3GST1 G342N+S344T,

t hat oneo re attac roups for
D34 FRRORERE b Sab R indhol Bt Bt SR, 3t Paonont
gr Omﬁlﬁcilgﬁ gx’é&rﬁhﬁ’%@&y\l’aﬁfahﬂ{hs i gﬁ]ﬁ‘r‘oanﬂ?)’edﬁgé@crl&%gg QUi as

be intro in the active site region or at
compgregyto wHd-typs hiillavas rhffY da. tBrefdxahbr dlednactighted WenﬂWIhlas less than 4%

R T L S TR TR S —

hereini Nbrégreédratly tf&rlﬁadﬂﬂ'ﬁﬂeﬂ @arial hEXREPIhan 39h6tRé E‘lottfﬂg%nwty, such as
ri‘_em fic exanples of substitutions creating such an
less Rag Lyafhe SNOHENE 261iviey. e estithan 365 efbeelotting ashity of hFVIIa or

PRI BRI g1 5 T

L1 785wl Be Shderstbdd, HikaNK Zﬁﬁbzi&luﬂéﬂi GNcErninAthéSMNckildté @ ariants of the
. 177N+GL79S/ T, GL79N, L182S/ T, T181N+1183S/ T
inverRfEBeRE- PRI SER ey ons. TSTDUon 0By anaet eoPIbg the same or

e S SR IR By o

statemenig [pdideraidy uneKhI PN RRE S aTed wmmmﬂﬁlﬁ&aspahnonmzuzspry,mutaﬁs

mutaéé% g&&%ﬁﬁ/g x?al}l‘l'lﬁ% 3R dsed LezrzelgnN‘lv-th)lggejvg ;1rpprc])'p2r13a(t)é\l P231IN,

Methods of preparing a polypeptide variant of the invention
The polypeptide variants of the present invention, optionally in glycosylated form,

may be produced by any suitable method known in the art. Such methods include constructing a
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T233N+V235S/ T, Y234N+P236S/ T, V235N+@&237S/ T, P236N,
@&237N, T238N+N240S/ T, T239N+H241S/ T, H241N+l 243S/ T,
w®2002829091 | 243N+L245S/ T, A244N+L246S/ T, 5 PCT/DK2003/000632
L245N+R247S/ T, L246N+L246S/ T, V281N+G283SI T,
S282N+W284S/ T, (283N+G285S/ T,42 W84AN+(R86S/ T,
&285N+L287S/ T, (R86N+L288S/ T, D289IN+G&291S/ T,
nucl@gf / i reldHan i i
e ehad B cloodi B P ATHRL A3 Snd xS S he Slelec in a suitable
trangfopgedin3gmsietied 888 oRrekgaH B/ tite ho@ 4dlNisRRBBN A arbox ylating host cell such

T T T T A ——

less EERNtly 36y Hetic E3HANSIEGEEF ombihaddh Nf cMIRIRNYEBESE br a combination
S363N+G365S/ T, VBBAN+QB66S/ T, G365N+G367S/ T,
of chesmgalisgnthess and rgagnantNANY ANBFRBOIDEY T, T378N+V38QS/ T,

V38 - / = LT, -
vesonceeaey o BTN RARE Enive P BEN A28 e igpeption may be
constioirtzid ihgtisadatmgtoneyrehdsiziiy ehacledilde,sequehee sidodingthuiriaarwildstype FVII
el ected fromthe, group consisting of D289N+(RR91S/ T,
and %f@@ﬁﬂ%z@%z@ﬁ?di@l@smmmw gigntroduption (9. FpsEjOR OF
bsGaARM E3fe (1.8 ituti ino acid resi
S O S i oRPN SR, frino acid residuecs).
pr eflée ab¢lgotidetsequenadistcon veniamlyinsodifi¢ oyt stt-dircotedtrhatagenesis in
oup consi sti.ng ,of D289IN+&R91T, 90N+A292T, &XR91N,
sccoy R AR en D8 Ris S r e eyl e 49585 RiaysHass prepared by
cherfiB4I2Ninh3dé k.g. b%ﬂiﬁ%}'ﬁﬁ%ﬁ 5dnucdt d& SyHm IRk, WHerdil 81i§Mucleotides are
Jn particular G91IN. 20 Typically, an inactivated
designgdi bapad eratbe gmig Foid spapencerod thecdsdired palypaptjdagasiant tapd pseferably
i l.d-t EFV] | r nhEVila.  Preferabl .
sl RS Epl ety i PGl e HoBlee IR M s i fipiant polypeptice
variait otill ba graaiatddv Foyexampld; v teral @mall fybht1autiass @sdsiay®d pbifions of the

_V\Hol Bl opd Assay described herein. Mre preferably
desige @Oieyﬁsrattqew&ﬁé%r jay heasypthesiged angassaabiedy BER; Higation or ligation

. ¥ t Vi , _| S 20/ . . .
b S By PN B30 o o ofhe o Bigonygleotics
typicady icomtaiyp Sfor RARMtelrizangs f@sonipevidnaaryhaambabsayed i n t he

Whql e Bl.ood Ass descri bed _herein. wll be ,

undUFER G drRREY R PP Orenareh e e i Rge Reproducing
polypdiifeb VRAREfO¢ &l %hafﬂfoﬁg%utts&%enih %‘,‘f@lniihktgﬁke(lﬁctﬂoddo\{/ﬁgcﬁ ﬁr{\%ﬁ'e

substitutions, Tornmulation of The variants, etc.) wl
homelegeysecrassryensuch an disolpeedsint|gS 61083 ,28¢ tand enetvadsivarith involve gene

spect of the .inyention whenever ropriate, Thus, ,
shofg oA R OB EFioR N REBPHR tign lhePs agiEpiesgucices esuling
in nevanicidttiglc 9équehees haviapain@mbel bl nueRPLiMe Aktratdns wiin compared to the

nmutandis to the active variants discl osed herein,
startifg ayelpatidessgranses: &icac shufingdalso khoysn apBNAnghugfling) involves one or
' ' . ' ' Th 0 epti de
morf KRS B Rl o Ry RS IRESRAREES oovea y
screeglingrosyleet edlcbndenequenced endoding ogbepiyded WithSdsirad® @perties. In order

met hod known in the art. Such nethods include ‘
for hemﬁ’g{ge/rpéfqdrw&lw@mmgg@%e plEFe DR pdesa0bprs s of tigpnucleotide

sequétitel &Rt lré*@raﬁﬁgﬂt'?%%(ﬁg fRAliog, stut!lz a;g%! l?%ﬁ?(se%qgen\ﬁ%gli, fote preferably

and expressi € sequence 1 n
at least 70% identical, such as at least 80% identical. The recombination can be performed in

Vitro or in vivo.

Examples of suitable 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.
1998, Mar; 16(3): 258-61; Zhao H. and Arnold, FB, Nucleic Acids Research, 1997, Vol. 25.
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transfornmed or transfected host. Preferably, the host
cell is a gammacarboxyl ati ng host cell such as a
woremmbdoan cel | . However, pol ypeptide vari ant SPOf/DKR@3/000632
i nvention may be produced, alpgeit Iless efficiently,
by chem cal synthesis or a coffbinati on of chem ca
nthesis or a conbination 5 of chem cal synthesis and
R B0 HAB08; SHao tea hhickegyAcids Rescheebtlio88, JapdGea(@): pp. 681-83; and
&ﬁgﬂpgg a pol ypeptide variant of the invention may be
co tted by isolating or synthesizing a nucleotide
sequensanIE 8l AdtaBITRY W shbrliYPRel is d1§d19seﬁ|?§ "Wo 97/07205. Other
changi ng the nucl eotide sequence so as to ef
technigues durdputagenesis ef niokeie peif @mu@ncessl;)ubisvntmﬂrl in m)voafccombmatlon are

T S —

mclsdm‘lfemd:lgf shisfflogy Ty esyheetic shufDielg? hed iR yilgb sBufiiigct ed
enesi s _in accordance wth conventi onal nethods.

t drAabispeifiing invelvey ?}leﬁaé f@@&neﬁﬁ@nwlggwa@a%fdom@fferent
specq&etm dnelor i ?és Df sﬁu et s&lﬁ:éngr?é]gl%e?e%hbrq Family

synt hesi zer, ereln es ar e
shuﬁb&g&dﬂﬂqddsearaadmdosedcel gi bséhamm?et a)f(199® Natird, 6/@1 391 pp 288-291;

o3 B ol PR B o eonbbirpcEri 64 e AL 41 999),
Natti@ BI5RENRNgyPRblY PE R:pr e 5—‘5’7 VARd NattetW. | 199?2 Nﬁtﬁ%‘ﬁ%@}phnology, vol.

For exanple several small "ol i gonucl eoti dés coding
17, §+-89®ns of the desired pol ypeptide variant may be

oA E eSBS R e BB GPeS dgk °

| ollga'ﬂnalddﬁdbs\/bdﬂé@b g0brl YeyuehRAika@ent of Y]Bhl‘éﬁlgjoMs 5AR% 8f ﬁ‘)téest The

or over hangs for conplenentary assenbly.
Syntmfttcé}lh genoyachokigwaricdedes aguispembinediahil the iesulting tesontbinant nucleic
[ f de v
s R bR LT e R BRNRERE AEc KRG, St g
techmlqiue:harbmsoldsﬁi 1nlwm3(1)01§12f163 cross-over such as disclosed

#J ]'-3 093, & nd met hods whi ch invol ve gene
s huf? fififyshufiiag re Esdﬁﬁlw{"lsbhff%‘& BV@%WUFW‘W iywedormed or
dBREPLQYON S0 13 Slef€ ¢
me nucl L(lasgltgélade slglg cees h@\ﬁ;&ﬁ Sﬁﬁﬁﬁor er "o %8# glgtq% gd for physically
manguj atingtniuoles aMtbnTmbmmBEﬂ)rumsztzh@shtﬁiﬂmgtarmscnuseldemlvv(d ©0/42560.
sequences. uffling (al so _known
shut¥f ﬁsgi?m%g\’x,%@“&ﬁ@ Jie @%Cmﬁ@tégﬁep%g%mlmﬁ dsthod), the
nuclésRBRRMALE Sitoahg tﬁ@E@?ﬁ‘éﬂﬁhM iGhsdrie8 ifty %H@&ﬁﬁtﬂﬁ‘a t vector and
sequences, foll owed screening to select nuc I] eot I de
operglaly diakedto @nt,rgbﬁquerpga; pevepsarydfos expredsionaditheeBVII in the desired
S In order for honol ogy-based nucleic acid
“wdﬁ¥@§¥@%§ % take place, the relevant parts of the
nucliehbuldef coasBNGRR A6 thGE hiRDENo@tand 8RASEssR Eontrol sequences
identical, such as at |east 60%identical, nore
funchip peually Well taexpisassthe nodsetitlersequeare ers:admgabe pelypeptige variants
t I rformed in.
dCSCﬁgﬁﬁ hfg?g lgglﬁler WTF %11 h%&?( mcpgﬁ %Cng]]g tlla Jlﬂgﬁﬁeﬁa%e eis%ressmn system.
Howgeereosdeffskill mghﬂ&xtt Ii’rQﬁJrSnzﬂJeei séleSﬁd)rDﬁﬁ&]Mes%t\%ﬁtB% e®predion control
%1994& Proc, Natl. Acad. Sci. USA; vol. 91,
SeqUeRLES # ‘ib@%SlW‘té‘Plgh’l‘i’é\‘e %xpggmf:ntam@ u}fg exg@ple 1rgsp830t1p@a vector, the
h t%ﬁ%t BOdonsiaiddhhet AR e 3’
0s Just bee ng . et z.i'u%Bl c?t vg,c u@t Péggcgaéegl?lﬁfao abb %S 1§%Erate into the
ChrOIZ@SOIBq ThetvaetoHs capydnuinipep) tde alEBty thohmlahAcmﬂg number, and the
expr&Sé;]QReS & h Y}hggé@g%/ns encog)ed G/}th ggc%roszugc ga% antibiotic markers, should also
be considered. In selectmg an expression control sequence, a variety of factors should also be

considered. These include, for example, the relative strength of the sequence, its controllability,
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43 No. 6 pp. 1307-1308; Shao et al., Nucleic Acids

Research 1998, Jan 15; 26(2): pp. 681-83; and WO
wO2001/p29031 An exanple of a suitable in vivo she€T/DKag3/000632

met hod is disclosed in WO 97/07205. O her techniques

for mutagenesis of nucleic adftd sequences by in vitro

or in vivo reconbination are 5 disclosed e.g. in WO

97 8. ) . b icularl
o PRI S oS EraTp sy R s
regatds poteheili secatdafyf dtiuogitesaHdsts shoudd bé sadecsdutiyf dansigieration of their

compgipuh) B he ehen o erpRPRho! e Behdiecigd Kprdvgpe nucteotde
sequBRIeCtHeH Gb&eH G ckﬁ?ééftécdhs'ﬁ tHRNAbAHP e tHe p%Wp@ﬁt'Mé"@riQﬁtdcorrectly,

selection. Famly shuffling techniques are disclose
theirdemgnentayioBroacalitire e¢quatemerits 3@)the odse of purifiestion @6 the pspducts coded for
b t288-@9%' io Christians et al. (1999), Nature
y g EONARIEYS uol . 17, pp. 259-264; Chang et al .

( 19980 recoMBinah€veBtd? inggheah @givnoelisly 2eplic@ing wedtbr,Ai%( a vector,
and Ness et al. (1999), Nature Bi otechnol ogy,‘ vol .
ol

whichZXisg0s- o ragyamReamal egtiyf the irerdicriiruphskich pondenepdent of
chro{gx‘op(grﬁgl' rgglic%tior(?,veeé lagﬁﬁhﬁ@. &li\{é?ﬁznﬁltehf,: theQJe 9P ﬁ%lle%{iélg Ghen

ased e.g. on a sequence al 1 gnnent of onDIogous genes
introdficedriter esdst cell)és ihfegsayed inet the hbdt yell geremad @l replicated together with

ol i gonucl eoti des a,rﬁ recombi ned,, and the resulting
the cheprpesmess intAHe it hasheep indegfatéices are screened and

| f ‘f’ﬁé Ldckst 1E§$e??rifsxlﬂg ah Wk prB&forSVeefdk | ih Rehi Gy Gk %ﬁcleotri]de . sequence

Synthetic s techni ques are discl osed i
enco0vg4Rs pdlypdptidsivhria of thefifiventign rsefperablyt onkedDAadditional segments

shufflin rocedyre, which is perfornmed or. nodelled
requ Y i 4R & ey e B RS BBy B mRERY e from
plas@MPbARYDNIE. AREMbEQST sBitabld S@rés¥ionARctOR YoPEk fREJsH in the host cells
nucl ei ¢ acids. Techniques for in silico shuffling are

mentioned] heainl atercommaycialy Bedlableret desgsibedsl the lifepature. Useful expression

e YA HAGE: B RIS BhpARL fessioncono

sequBiley PRRT § V80, Bovinegapillehai virue, Alefi@GaRRhdatbmegald vifusapecific
operably linked to control sequences necessary for

f
vectess gree § €1 ¢ LINAZ AEH g (Ivitregss, HardsbrddoA« Pans prst plghneo (Stratagene,
La O SéACfIb!Ag. I??ef&ltexﬁg%%lgvé%ftor‘é PRt Q@llﬁ"iﬂgl‘ﬁﬁé Eh%"zgt %l Adhid and
not “al vectors a eXpressi on contro sequenc

deriatiR€d thereof AkePOY 1 Wedtbr (U3 £351, 88D, thb@J$0BT eatdrdiscribed in Okkels,
sequence encodi ng the EO|%§§ftide variants describ

d
AnnpRip i York e rsi- 2 202007, KoL and BRI SnBeeGallny rogm). Useful
. _ . _ ¢ .
ey 0 e A1 ES501 Et FRIEVBEl P B ovine
Humag @Gevks for v plleiaa ilatibitiap Snbdtancs equddinpesssmn af iestisman Gene In

Anirg G T 48 ot g§§'9gﬁg9ts%$,'g%ggqb§%§fa)ﬁgg}ﬁlg§h§ (gethayailable from
TnvitPGRAY IRehill %xiﬁ‘éé‘s‘i(ﬂg veT3s for SRS HBsts ThelddeXnoRB ABkRall flasmids,

Integrate into t chronosone. The vector's copy
suchras pbrsmids fremabicbiitipcltding pBRB2?2, nfiEe aod pETh2mtbeth freamdNovagen Inc.,

expressi on of any ot her ot.ei n coded, by t he
WL {380 P B 3, e B EFo Tt SRR oh PES DRUAT. 4 Bl G HurgBus
deri V@INEd SaiHage lalnﬁbd_ﬁ,eé.§.9NM%9§£hdediﬁérQ§NAgjha$&DMcﬁ|as M13 and
sequence, a variety of factors should also be
filamentous single stranded DNA phages.
Other vectors for use 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
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consi dered. These include, for exanple, the relative
strength of the sequence, its controllability, WO
wQ@o@402®9091 PCT/ DK2003/ 000632 44 and its PCT/DK2003/000632
conpatibility with the nucleqhgde sequence encodi ng
the pol ypeptide, particularly as regards potentia
secondary structures. Hosts should be sel ected by
ampdifinst ahe(sed, e@n Kdufmbeil.S. RoniFat4,410,4G1ly Kaifnimntand Shiagps é8onstruction

or & Bl ilerkiBlfiRidhotisn sPR LG Angfi e Sitady Vil pgiror Effcient
Expkdigioh", abil CEY. Ei@l,.,fzﬂpg. Iiﬁ'ﬁ-fmdm%%ﬁdjgllukéﬁ?g@%thetase ("GS")

correctly, 5 their fermentation or cu

ampliigationelsen e, Uhd 12h4a64ambERB3HE41)f i cation of the

products caoded for b nucl eot i equence. The
P oot b o iy el oimRk a BN A BHERS tmallife the vector to
replic@@lifthe HosEeelBin\G@EdHdR, An8Rarfiple ®F bisdhS R§uéide (when the host cell is a
extrachronosonal entity, the reg$|cat|on of which
I

'S
mamiRgligiesedie rthe $ V4@ prigimes serlicatierp W ke the Rost eelyis aayeast cell, suitable

oy AL BAYS s W RL e Sp BB R e 1

and bAgin ofetglicgennone and replicated together with the
chronosone(s) into which it has been integrated. The _
vectl8f VPEOpmay abaBPmPaTe ssepicdly Barkek&oi Benerfhamradyct of which

C, e |
e e R R B 26 B Pl 5 R MBSk Bfte reductase
(DHERJ iot therfzhizeegobndmycas@gmbe dP] izee ddesnibed bpPiRaRwséell, kene 40,
ucl [ sequence. The vector is typically derived ,

1983 Bt %lﬁ(r‘?agrnq% ichypqniers Frystange i e 8 ALRIEIRE), fanamycin,

tetra@FAnS SRIbRAMPHERIOT, ﬁegﬂcimgﬁﬁgj cBor Rethdtee BRS FoC&lckRaromyces
nentioned herein are co rcially available or

ceredigier sethblematkers|in¢ledearnes @nd Usef Lior fgdamertoss fumgi, selectable markers

._.,vecto f eukar.yot i osts, include, for exanple,
lndQéi%%éép%%%ﬁ?#iﬂ%é9§%ﬁﬁgssion control sequences from
S V4fe dhmvicBairelapileneds® iy ddfined hafdaineMhdltige ANbmponents, which are
cyt onegal ovi rus. Ee0|f|c vectors are, e

necesONABAdVanpEEapg fon the pxnresgion, of e p@m;id@aéngzig’gpg thg revention. Each
-ne [ e, 20. L ol a, . CA .USA) . Useful.
R e

polyptphigivariamdSudhesoniral dey@chct iRt R, but Be idtTihitee €, AreddeSsequence,
4,931,373), the pJSO37 vector described in Ckkels, o
polyadenylatio, sSSaHeRceAREpEDtSis; seqyagige, PPomoten Enhamopor upsHeanppgvating

. AV . . f i.n:
seaubncessiBhal Aeph skt (BT it ion YERLBAG, hPh niREh. tio contro
sequehces eclBtevd prommt.  Human Genes for Mul lerian

A DRSS R et b A R venon
SuctPRlnaRABredsion 8o MeubRes (R Ry &lgkélioh cBﬁtg@ sequences associated

I nvitrogen). Useful ‘expression vectors for act%rl af
withrsowewral igenasddé thenforagolngekpression péchamasiwell as amghsegsence known to

llasm ds from.E. coli,  incl.udin BR32 T3a .and .
com BRI Es0PR O PN RbbRBBROIRE! Cotaipi gl T fFinpapd varius
combmBgenspha@ssf. ds, such as RP4, phage DNAs, e.g., the
nunerous derivatives of phage |anbda, e.g., NWB89,
andEsemples phvitahlggentrolsaguenges fion direptia g 3@ngoriptiae fit wammalian cells

. j rs.tar e | .
nr BT B A AR5 4 R AL YD g
pronsaép eieddT-1 (metallothionein gene) promoter, the human cytomegalovirus immediate-

early gene promoter (CMV), the human elongation factor 1o (EF-1a) promoter, the Drosophila

minimal heat shock protein 70 promoter, the Rous Sarcoma Virus (RSV) promoter, the human
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encodi ng the polypeptide variant to be anplified in
copy nunber. Such anplifiable vectors are well known
wonothesoart . They include, for exanple, vectorBCEDKeOB®00632
be anplified by DHFR WD 2004/ 029091 PCT/ DK2003/ 000632
45 anplification (see, e.qg., ﬁaufnan U S. Pat. No.
4,470, 461, Kauf man and Shar p, Constructi on O A
ubig M?ﬂt& «’%{5}&%@} théh&mRe SlGkRREmIA e rFRRRor, svvabxos la@erfovirus Elb
i zed For Effrcient Expression'
regxam[bdlyad&ndhtmn @gnwndm@mz@( qOnsBBYY sean@cgl(&paah Me J Mol Biol 1987

AueY56E1337 20 £ 338, Ba) . 5 The recombi nant vect or

may 1rf HEMB I mpAIVE ek fiesstorDNAn S GBI 1e B3Dhthewy: intten may be inserted
vector to replicate in the host cell in question, An

in thé)ﬁam@sbﬁedsr@l&lﬁn af %wéh@@de( SREGHICE BECOdH: the @piyPeR{idg. An example
of a %en Atronis | S ltllle) é}fmfh Qﬁm%\ﬁpon? [He l{knﬁ& Bbf%bc(ﬁ'\;dllggle from Promega

Coqﬁ@auﬁnnwsUsnabl ing the vector to replicate are the
yeast plasmd Zgl replication genes REP 1-3  and. ori
¢

of Ewpple%@ﬁ i blegonteel Seneness Thm irepliag rapigHPHeR inyins t Leis
I
R L T
vxrugm:xe: mottimgrofnoter cthi patrubd otua i mmedidtectads geng DpicR)oter andlthe

chi z c ces ponbe TPI n escribed by P.R
bacuiEE PR AEC AT ST BepE: 9 Ge SIAY PebyadBRgaq e
Exal'ﬁﬁfég Bf SuifaBRICOhAHCRqhichcds 1OF HEb inSesht hadTREN intlule the promoters of the

kananycin, tetracyclln chl or anpheni col , neonycin,
yeashqgnamgeyystemr thagedso triasg ghesphieisoBerash 4T magotms promoters from

S ST e S HE% A
indufBEG ARYrGinoRf. q:ﬁanﬁ)'le@ [3f 3mehble cohbydl §e§ﬁéﬂce§ Rﬁturs@ln filamentous fungal

sequences” is defined herein to include all
host@@klmmnleldc the AMPHS ipremeter mi:tes@aatyr @rprefotgn derged dzom ghe genes

enchﬂ{%ﬁw? redl s E}?{&]W%fTAIggr I%sggtg)ts:g ?Peov%gltlegsgotnr)]egr%se (;}%lkalme protease, an

A nfgef Qiaaty14se, A.NBgdreruehiumis Q1 ueeaH ageeAemammmgc&mda&
pol ypepti de variant. Such contro sequences i ncl ude,

Rhizowucanrmicheitasparig proteinase oalipasadbe Tgé]qt@gn@étor and the ADH3 terminator.

Exalﬁp{%{}? gqr)%lb%t 12 %leﬁf‘ %ﬁ%@ce@{ ﬁ%eolﬁ]%g | Va%lgtgcéﬁngnézlude rPromoters of the

lac gtgﬁathenapiyssém FRODENGLTRERGstérh 24RIAhe fiajd@ProrBotet fgions of phage
t a mninum the control sequences include a
lambglapnot er. A wi de vari ety of expression control
seq t
SCHPEBS5eY BRhart § D BRIt A ABARR e Fppsion s
cell asedrfesthe produoid of the pqllypmﬂs vaﬁmm B¢ @cpresséd {whether it is an
structural genes of the foregoing expr ectors

intragegllylan qr eégacéll\lylag galdgqﬂpéie)(mg,\)ﬁhqﬂa)er 1§ H@sp{ﬂ%i éX)tam secretlon For use
in flﬁi)ﬁ{%ﬁﬁl lﬂ'{% i Qhe Qgﬁ'ﬁin}gtﬁd&ﬁ%k&fﬁﬁléﬁ e QiR Y8k £ gé}féleln@odmg an

ruse various nations thereof
Aspdrgdhup spsanofiass or gbbenylesy, o gbnesamqodang eRhizomudon leafhezrig)ase or
transcr ptl nin m Ilagrcells

f}&ﬁgﬁﬂgbg 8\91? }Sl'&regéabé;y ngrhVé:d fom a gene
HCWIQVJTK’% T%mjaﬁ{ylz{s@,t/ﬁ niger neutral oi-amylase, A. niger acid-stable amylase,

or A. niger glucoamylase. For use in insect cells, the signal peptide may conveniently be
derived from an insect gene (cf. WO 90/05783), such as the Lepidopteran manduca sexta
adipokinetic hormone precursor, (cf. US 5,023,328), the honeybee melittin (Iﬁvitrogen),
ecdysteroid UDPglucosyltransferase (egt) (Murphy e al., Protein Expression and Purification
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pronoter, the MI-1 (netall othionein gene) pronoter,

t he human cytonegal ovirus i nmredi ate- early gene
w@emant®eel (CW), the human el ongation factor |BCT/DK2003/000632

(EF-1(X) pronmoter, the Drosophjla mninmal heat shock

protein 70 pronoter, the Rous''Sarcoma Virus (RSV)

pronoter, the human WO 2004/ 029091 PCT/ DK2003/ 000632
4, 34%- 36D (1998} bmhumdrnareptiolipdse (hdpll (Mecthodsen By gwbldgy 284, pp- 262-272,

ornone term nator, SV40 or adengvirus _El b region _

199gbr“\/%ra§ﬁf§§ékginélrpe§rlaﬁ r §se igmaTpma i@y ealls doihaeefEVIT or the murine Ig
k . | ° R _ -
RERAT G agopll Dok B o o B 1125100 For e
yeagraelhseduitaivle ighhispeptidgsitae bean fooid @rbenthy abfactonsigndl @dptide from S.

[ untransl ated regi on of the nucleotide

in.the 5 L . L .
cereyicifisdfc YSehe BUPPR): ¢ medifisdyraberyreptidass sispahpaptide (if. lA. Valls et al.,
iy . A
CEIRKILIGA b AOLESN, 2 \LHERRTL NG Bk (95 TR s
aspanic prdgaje 3 EXARD) agnabpetidet(efoMe HpehMithi aedyu¥ese$, 1990, pp. 127-

137650 sy helss SAgt b ceprre 76 R DRGREF) Fireisaut Borelbts a sitable
sign@Bpepliaé RivedeBR Foads 88t sidnBl Mdpkide oRPAI(EPPS &) N
pronoter, the baculovirus i medi ate early gene’ 1

pr ofbe auclegiiflersaguange of GeiinvestiGoencadingyaaqlyeptige vpeiast, whether

perBb RS PO G BYA OB B S R PGSRy oponaty mluc
a nuyleatsde d8qsdénce efidt 8ndode layiigal feptipe. ATRRtsging] %@ptiﬁ@@s pr¥®abivhen the
a-mating system the yeast triose phosphate isonerase ‘
polypambide varigds &y be sserstadiieam trercshs inywhish itgh gxpressed. Sugbsigsal peptide,
if pridend! -4¢ er . ..
g SR be R b RERER i OB tost o SRR BRUBbShepuce
varigi Theetsi gnat peritide lwil eypiediiyes thosneus@maly hdsbéiared wathshuman wild-type
FVI{ ungal host cells include the ADH3 pronoter and
erm nator, a pronoter derived fromthe genes
enc adi BGiARPREG blaly B8 ueld B0l M A I-RRE includin: i
phos pkat e isomner zfil e gr al %g?c} ne Sﬁi(ﬁf}ggégc}é gdrg&ﬂi.mcrwdd%% bactena
(althquglmydt pesicularlyrpireferredyy qugi_ (madiediag geagtsy pdanm)ihses € matnamal, or other

ni dul an cef am e Rhi zonmucor ni ehei _asparti
appfibite A eRCGh WcbRBEe, o b BT HRas i RATS SN Exapplss of
bactéredl bfiakly incide il Rive Bhctsitd fiRR1a8 seARS 082 FBAY @.E.C?.Sbrevis or B.

for use in bacterial host cells include pronoters™o

subtiliseor Strgprogysess A Srapwegatiyedpetenansuethes sta@sef ETR@E. The introduction
- ' ronoter regions o hage .

of a FkEori o A ebAEN IRl Y 2R endeCPt P& Gl AR st ganstormation
(see\d.4.) ChangQind CGHhpe Y79 Mbleeulex Bers sl Obmdnies168:0eh!1 1§§%§|ing

for the @roducti on of the polypeptide variant to be
CompSigt £8sedeq. wiset Yiangiand Sgizigin. A96] nfoweed of Breieriology 81: 823-829, or
Dubfaft Jn%“{ﬁiv‘id&lfﬁ%b@@b% AgRy, J%ﬁ)m%ﬁM‘A’iL?L:{Z? Bidibel 5%:?86-'25? e

to obtain secretion. For use”’In TIlamehtous fungi,
electréperaiogrisde, pgp ShigekaveyarciiDovesr| 988, Bidverhaljiiey 60742 TH1) 2or

B s R oSS Bt 57
Exa%l@@él?suﬁﬁble B AhEASR fAhgd hbY %lgﬁoil)r)@lélhé‘ Qt‘r‘zggg‘gif/gsrdegﬁlg%‘; eg A. oryzae,

e signal peptide is prefera erive
A. nigerc ouh ngidlans iRz arui AKBriekogease Fuhgaleieman betraadformed by a
procéas's "i-qu%ll\%rsl ge pro"%‘éplgsit gc?r;naggril,dtfa%tsf%lbrlngtio%rg/fl tﬁes gr'otoplasts, and regeneration 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.
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30 or A niger glucoanylase. For use in insect cells,
the signal peptide may conveniently be derived from
wa@nootns®et gene (cf. WO 90/ 05783), such as thePCT/DK2003/000632
Lepi dopt eran manduca sexta adlpoklnetlc hor none
precursor, (cf. US 5,023, 328%#8 the honeybee nelittin
(I'nvitrogen), ecdysteroid UDPglucosyltransferase
Exaréﬁ% %f &Mﬂﬁl@ﬁ)ﬁas@hoﬁlcells iREIRHE biai B KR AR DM e.g. S cerevisiae,
icatio 004/ 029091 PCT/ DK2003/ 000632 4,
Schi®48eBBnEYLRO Kiluperdmyran Poduwve sactt ascP.| fapasie of meythanolzca

Handghglan St s 3. e el o oY et fio B8 wans'Sitied yfhe the

procédids Rbchted|ty Bcké @ dBifatdhee, 1) AbKBOR . N.i @ Si@bAINLL, editors, Guide
si gnal peptlg (Col oma, M 1992) J. Imm Met hods

10 YepspG@gticoand I\Mﬁcu@géﬁ@lﬂgy dmdse@En@wayaUp@nsq Hifapp 182-187,
Y f t I
s PSS DS SE RN ol P PR B9 3 i
al., 1998] Pﬁo@é’edﬁégfsb@"mem’idndaﬁ@aﬁmg l@ﬁScz@;ﬁm" U$A 15c1920: .aAd as disclosed by
Valls et al . 887-897), the %/east
Clongghj_,agpr@mesﬁgﬁtPa&AEtefCAv@Séﬁr@@S prRduct }p{@fosg@ he Yeastmaker'™

Yeasgq’ szﬁr Hrﬁlaf?&?gfﬁéﬁ K?ft)Yea essdf‘%gig%b’l@ g%&dt%g%tg&ff% 17rl)x’ludg rzlldLepzdoptora
cell llnhae SEONIes @bd&pt&m&d@zpa&q&ﬁ oeSA3 or ’(WW)CGHF&ﬁgh Five) (US

5 07@2@#. E&gﬁ@%?llatll%otjtlh%cg?e u'gfu? bl@)glt.\ g%ﬂ)ﬁ}&p %l t | de pti'des therein
may b0 pdfi&imitdCls ebdrihed 8¢ m%%noﬁxdnﬁﬂed ms@nableaqae;nﬁmm@s@cens
Pypept i de variant, whether r{)r epar ed

mcluglr: t(‘énmhw bameidr Wﬁa@ﬁ@m@ lingy (e tge SHE- KFDCRT@C ©Fhet]), Green

L5 059 054 PELCRE ) oKL BT SRUSBSD) mowse

cellsRE. gSNS JVVBSIBB/ Hb@astepmdﬁ@ye mmst@cedanmr(& gl ATCC ORL-1632 or ATCC
secreted fromthe cells in which i s_expressed. Such

CCLsiQnand hyaman; glls (e-g-fHEN: 8%%MTC§KB%M 5K @ﬁévqllef’é@@aﬂf sellp in tissue
S f t
cultdff AQRIGE) i ERRSEN 1o wEXROORE (3 ap 0SB RER e
depositerigsguctnhd tie aeﬁfmmﬂﬂ‘@pk @altire ohhaction, Rdekwide Marylahd. Also, the
Any suitabl e host m sedto roduce t
manw)fgapéﬁlﬂ isyeh a5s PR celk pg Eamﬂgh P EXPIESS %QWWB#@WS%&g 1,6-
sialyﬁfa'htsfeﬁé %363 BE&EBEJ s 5@4'79)'35 (GhRrddi €4 PRviRa E)ﬁ)v’ed glycosylation
plant, 1ns , or other’ appropfriate a
ofthepb]ygemrdeovahhntll nes as wel | as transgenl c animals or

of 20 .bacterial host .cells includ .
C ol BT JatrE parripndtiany B oLprtirne el PG the polypeptide
varidft 8f thBinVehBY¥h fogetheBwith G4 BAddpr&tease! inPlaftRiIL AWPESE (fRiired basic
grammegati ve bacteria, such as strains of E. coli. The

aminorpcicenreltiog engime) (¢.gctselesdrived imUSax286G79), ek as & Kpx2
r i nst an by protopl ast
endoPF(ﬁ%assf:g?%’aats on! Ecsiéngﬁ’(ﬂ)&%% ang and Cohen, 1979,

Mol BretHods f@ﬁ@d&cﬁicn@&ﬁ@@érﬁ&uﬂBNA ihlolmahbaliabl Bbs1 @ells include calcium
conpetent cells (see, y %‘%&and Spi zi zin, 1961,
phosphaemgdiasgd %f@ﬂ%ﬁéf@frogqraugg @debtran medipied tratsfegiion,
r.nal [
11pos§§1\é rggégtﬁé‘?ﬁkssfgﬁ ? r?% 'vgcr]tg Iagg tlzegtféaenWCSSﬁJ ln%ghoﬁ cf%%(&ﬂ%d by Life
Techablbgiaeled, Palﬂ@B UIBuﬂhghﬂpnfeqmﬁﬁn 8000 ll[ZlegeExi&modsr are well known in the
conj ugation (see, and or ne,

art oS b e e i die o 0%, (hspafplocSieya Hlésaias Biology.
JohnSWElE?@ §oﬁ‘sl N@WH& UssA Uﬂ%aéuntk%bn Sf hathrhdiah ¢88s st CahdiRted

Asperg e.g. A oryzae,
accordmg to estabhshed methods e.g. as disclosed in Animal Cell Biotechnology, Methods and

Protocols, Edited by Nigel Jenkins, 1999, Human Press Inc, Totowa, New Jersey, USA and
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A. niger, or A nidulans, Fusariumor Trichodernma.
Fungal cells may be transfornmed by a 30 process
w0 nooaloxdong prot opl ast formation, transformati oPCDDKRIVB/000632
protopl asts, and regeneratio f the cell wall in a
manner known per se. Suitabl e procedures for
transformati on of Aspergillus host cells are
HarggencMitpand Rae IEPGesgal0izghrindesus Bliangiusa Sandidga bingversity Press
199gethods for transform ng Fusarium species are
descri bed by Malardier et al., 1989, Gene 78: 147-156
and INBe3R6QR AT metMade 00 dhe G2QRKin RéatioRi RO 08U ORO6BZ vad@ in a nutrient

Exarrpl es of suitable Xeast host cells include strains
medigm syidatiafe rjrdestionsofghe polypeptidgivarians using methods known in the art. For
i r |.Chl & P
exaSll, BESERSUAERYRS R 6 IE RN CEE v D A B
femletzym (plBudong cvatinews cbatcte fsitbaney obsolidrsens f@maﬁtdntm') fxglaboratory

ocedures descyi bed by Becker and Guarente, In
or ’U&E‘éﬁ”@g TMgNIRSs PEHEMEdp 3, SUP\W‘%’]G megpin gpdsundey ponditions gllowing the
polyb€pitde t@%@ %Rbr@%eaHﬁ'd/NPfsSﬁfé'daFThg'cﬁitﬁgﬁfon JXE 4% 1h 4 suitable nutrient
nzynol ogy, Vol une 194, 182- 187, Aca m c Press,
mediiyro compasiny oarkon altcbmm)g@d sourc]a@ Sﬂd inboganivagaltgyfusing procedures known
H nnen et

Bact cal ., 1978,
in 25, SUHAE B 3 vt BT SR Bireia) o 165 & e eppared
acco?&mg wg&llsﬂétﬂccﬂﬁpd@{tﬁﬁh % dintR4tal§duDbEGB ARRRAANYPE EBlture

Inc, Palo Alto, CA In the product protocol for
Collegtiomye Hheraplgpeptide Yéra@tt isTyegretsdanieethe emtnsytsr@m the polypeptide can

e RO Rs O, 4 R BT BL LGP 5B o

recofy & fion &R39at@r Tri chopl usi oa ni ceIIs (Hi gh Five)
(US_. 5,077, 214%/ Transformati on of insect cells and
pr odte Fesshingmohypertids) 358N PP IseRrerely mpdeods kﬂowmyl the art. For

exarﬁ@l Pﬁ%ﬁ)@fyggﬂld@ﬁlagﬁrﬁ% gxqfe ﬁ%}eﬁ:’fﬁ% %%&I t ey Lﬁ'lz mgf:onventlonal

procedlaleyln(cmdﬁ)g, betl ot lifrted o, (centgifugdhich, Kil irathohCex tectioh 19pray drying,
een Mnkey cell lines (COS) (e.g. COSs 1 (ATCC
eVﬁP@F{‘E‘Ofs%r(ﬁr“‘ °f- (ATCC CRL-1651)); mouse 15 cells
(e g”he tid e Rk BEd by &08 et be&ikds Knb®RSn the art
Rl plpidBany be Rt e}(%%n human cel s
mcll{CbngJ butHEX lm@d(tﬁm@mgmmw)g ias ex«@ahgasffmla'nhyctrephmc
dssue .ture sui t ab

chrolr(nﬁa(t)(\),\ﬁcqswgt ﬁlgfy Sig etexghu&m efcgrgp Or??%?ﬁoﬁffﬁ'f?sc(e g, plreparatlve ?soelectnc

focuSiRRR i ffQEnt RS scﬂUﬁhtyaﬁ% g, rh%rﬁéfﬁﬁﬂn%@ﬂat@)p&%lﬂéhbh‘)r $IPLC, or extraction
Col | ecti on, Rockvil | and. Al'sS manmal i an

(seeciog b PrajejoPugdicatianb- Gelansorxwl Lises anf ¢cbtsprs, &/ &t Pubkishers, New
Ybﬂ?ﬂ@ yjtransferase e.g. 1,6 20 sialyltransferase, e.gqg.
escribed in US 5,047, 335 in order to provide
i n”pSmgmjc}'glry[mbmelpEiﬁd: edrianafofttieinpertiopeiah b guMBed &t activited to two-
order to i ncreage secretion jt may be_ of particul ar

chaifl pp Speritde vaTigNts B8 BUPHE Pane/ st described inhe liwaturBroze and
Majérﬁy 19k AN B A g@l‘ié?ﬁ 5% (b2 a7 58 ‘#ﬁgﬁé}taﬁﬁﬁmef 19$}3arlt¢1ﬁ3ulln%st

PACE ‘(paired basic "amno acid convertin
71: 16&6-&1) &ﬁmodwsmetfbdthembMSn@,lQrﬂﬁerﬁcﬂ)'pepsd@har&mtsacahﬁ&)ea)uﬁﬁed is by

endq rot .g. as.described in Q 065)
incORBE PR 20, o L L PO G Pt i ed BRAS PrCl i 1 an

hostn £lefetreldRelbddnenatifel goMpepRSRiahEs PRALA §s‘ja single gham

transfection, electroporation, DEAE-dextran nedi a
polyp¢mw§fvg@@qtowhlch further is optionally PEGyIated The optionally PEGylated single
chain polypeptide variant is activated by either use of an immobilized enzyme (e.g. factors Ila,
IXa, Xa and XIla) or by autoactivation using a positively charged ion exchange matrix or the

like.
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| i posonme- nedi ated transfection, viral vectors and the

transfection nethod descri bed by Life Technol ogies
wahead/oRmpsl ey, UK using Lipofectanm n 2000. TheB&T/DK2003/000632

met hods are well known in the5 o art and e.gqg.

descri bed by Ausbel et al. (€0s.), 1996, Current

Protocols in Ml ecular Biology, John Wley & Sons,

New Itvis ralyantigaousTodirstjutrify tiei potypeptidearmiaht iantscaigleschaireform, then

t.ed di n t abl | shed hods, e.g.
PEGIIGE((G dEren bty e BhicBE ob b ook o aBiepr by
auto‘ﬂﬁ@&&@ﬁ'a’s?des’éﬂbécﬁﬁiy PydeMica @l al) egHY, B?ochérﬂ% IO B G% advantage

I nc, Totowa, New Jersey, USA and WO 2004/ 029091
of cmmnm@d%@sd@t@mslzefomglcumtxonsmawawaumef the ne@enmn@cltermmus

oG5 B S, RV DR MY LB oui

rendeRuRtholetule inaeri eadinee tﬁé forglidn ¥d BirdgtndoRd bEtwRRh D242 and the
medi um sui tabl e for production of the pol ypeptide
amiye,giogR Of LS Agynesss TRGMY- i n the art. For 5
exanple, the cell may be cultivated by shake fl ask
cultivation, small-scale or large-scale fernentation
Phagmacéwtitiahcpropositionuofthe ifvedntion ahddtshasech, or sol i d
f.erment at i i n | aborator or industria

state
fer E‘%i’hﬁ&h@ T A0eF oam%e%eﬂt IRVEOR ZIRES AT QIAPOSHEP My Hb%armc‘ﬂar toa
h t
phafficChuicaP RSN Qlhnpritine PROYPGRLL Ifid oo HRIERR Shd o
pha@mcclamaéy aereplabletcarrive dF exaipiomtpr i si ng car bon and
en, so es a d i,norgani ¢ salts . N rocedur

oo PRPRYE R it or i R B KPS LR & 016 nvention
mayHRIi¥ed 84 @edidpénter s or may be prepared according to

publ i shed conpositions (e.g., in catalogues of the

Ame Rug 4o teyyen dotting elficiensly] the pplypgptide fvanpig of &Wlpeqmtloneor the

t u

pha&?ﬁ%élﬂ[&l éo%g%@ﬁ{o‘ﬁ %érlgg%&gpé a 'f)gxtt{cgfglf Pse‘??l?flgr {E‘F ﬁrgagnent of

haemmdagemnc]uﬂlntghEJcmkqmekEtblételmgadvleﬂt@t such afl@licongoligsledleding events in
recovered fromcell lysates. 15 The resultin
@.ﬂ% cirrhosis

can
Comﬁal%aﬁb GRmG FTPROCKHIOPeRA NAHERY &1 AHicRIEUNI: st aah
7 .
P B O R B B ot by
bleegings edd nepatuentslumdenggmgmnﬂlomptc li\lemmxmﬁlanmnon or liver resection
cent Itrafl on, extraction, spray drying,

(alloé‘(}‘a%f)ofartaﬁ%}ﬂs‘mbfre?)?‘gg?% tation. The pol ypeptides may be

pur irtdugsh iD¥efncdaks laf tjulf ol At EES KON a Sk ilif\ge 88cht. T th
20 i ncl udll neg ebut ano]%ﬁug{ r?l t g%q cur orrat%grap ycgé t. Itisthe 4
Xt

leady(ng_cguse df ggat ﬁ)gr{é%anchplfammatlgtrge lﬁlylalmqm}j thobden,on the economy

chr SLIGE: excl el ectro reti

or ot BRI EHEch asBMB bR, G bend B M LR iemal
compliekdiet, @pganalanfigé il inkdrital (}ﬁerﬁorrha'»g@w&kéégbéﬂﬁufaﬁb@trauma (as the

precipitation), HPLC, or extraction (see, e.
conspusngs af fmﬂﬁef"i reagirgng the baly w@@tnommwa@,svew&eand organs) results
‘n eﬁ%h&lq{aé cPublishers, New York, 1989). 25 Single

alnp Sti de variants of theinvention can be
pur Hﬁeredrrhagd @&t riemdt efctrdumna var stebacascpdy ofyReblee. For example

phyqu%é?étcap]ggr(sgpgr; gngglgfa@?sfmsngé Pn?t?aﬁec? \?Vltg ?ﬁciggll p%%%hérgl ;nrzlemesentenc
vasoconstriction to shunt blood to the central circulation. If circulation is not restored,
hypovolemia shock (multiple organ failure due to inadequate perfusion) ensues. Since tissues
throughout the body become starved for oxygen, anaerobic metabolism begins. However, the
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.
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Maj erus, 1980, J. Biol. Chem 255:1242-47 and Hedner

and Kisiel, 1983, J.din.Invest. 71:1836-41). Another
waoredohozhomher eby si ngl e chain pol ypepti de vari antEDE2003/000632

be purified is by incorporatign of Zn ions during

purification as described in 5,700,914. 30 In a

preferred enbodi nent the pol ypeptide variant is

pur i Alitlemhgh sheamsjorig) &f teduaiarpatipith yieaypothernviaonaldval Whihe Rmergency

further is optionally PEGylated. The optionally
roois |t%f‘I$cF"§1fﬁ@‘P%ﬂtg]cqﬁ’HﬁW%%?t;ib%ﬁf@ﬂﬁénaﬂ&ﬂv%prqt%cuon, intravenous fluid
adnfisird e ddhgsi | HS@P' | n

factors II2¥%8?§2$&§2§§6§§§%P2§ 0 @%hg§§g§b§§€§9§§ﬁ9n
coagigptign factoesstaniresailtyfrarh tagd doss on trensf ieiongpe Meahwhite, atidosie and

ke, . Q4/. 091 PCT/ DK2003/ 000632 50 It i
hypéfé’sﬁ%‘?g&%%s Yigerippdelo u’ﬁiwgtlwgnﬁ S apAEURpadexslops, which in
turni, hal tnsask si@lcal BlBeding §itshd hiaPer (REEH RN 6f fniefzha‘ﬁﬁ%Lglggaing.

and lastly activate by one of the nethods descri
HypoHwsiraiapfodgplopaily sad esidatis an often dearectetied abyhePigiemaeriad of death”

et i ] 8: .9331-36. . The advanta )

ci ookl cPLAGRR) ok e PR a2 LS B s resut i
manfpE@férant topesaff ttabmaneivilarsone-ro&d MY Scdéms e dikBY to result in

cl eavage of R152-1153 is avoided, PEGylation of ‘this
Pe“%\?‘/v FF%WB?t a7 TRaS rakdig agcidenis asrlike ydoipflischipat travana to\beth head
and BbIE &1 | { 2 i

ShA PRl MLl N AED, TP YBETORAT i e pan:.
Road graffid aopidemls aranthe daatlingabuseafpos déritanieath if e USVEHd 88 over

its.use 10 .1 urther ect, the present )
2080 3eih arRen bhelis $5ch o ST Grabmp P Pt e ocutian of the
acci@dn eReE QUHilsE Bein€ RBNEOE by 1he ParahRARS] rHY tﬁe&%ﬁ??x&%'tgﬁsit to the ER.

variant of the Tnvention and a pharnace
acc &petsT example instudes gensbotpyeumds. Giveshpowyyelstaredeaumas that can
j - maceutical c sition accordijng to

resul B RS ke PG R o5 TR Mt bl P rougn
the Holdg, \whegherdl bd ini th@toedd drai 1A )n (KBS RBSURBRI0DFRoMBRIVBR die from

gf the jnvention, or the pharmaceutical conposition
gunsgpt wawndsnyention, is particular useful for the

treatiBRe, Liel.udi ng uncont r Igl%le :

bl eedi ng revérr?{) %qﬁggg Safg@s' 3 glésollr?? lgtﬂnl asdfnilaﬂ’ré’ﬁ’% TAYB1R;type to road
trafficraccidemtn iyt fatimgwintdna telalbtiect bhihe e G fBRR Rbight Ralch@Rttdth

in.anticpagul ant treatnment, and cirrhosis patients,
Pe“eb BYF 4 @F?‘FWB& quﬂsﬁf?lé?ﬁ- 4n thetySfalls e alcommeadggusenyf accidental

deat)nligibeHROSBouA3ODE]I Nt estinal 20 bl eedings, and in

patients undergoing orthotopic liver transplantation,

or AistiBruitkesesample inlades ovichipefycaccidentasA smiaber funtRr of people die
- ry). Jrauma is defined as an injury to living
in g USRI e clgin G S afisner ik &7 o anga n
macHigadi Tig: foauecard smae8hisififithe—YDuaA9 gyoaces a | arge

financi al burden on the econony. Trauma is classified

as Aistildurther gnample inpdudss stab iwoandBIStabt woursls e perstuith& injuries that

can isged.rz}ggrefrhgsgieve %an‘gﬁpe: §r§%$s2@9§gﬁ<?{}égﬁﬁ"%g§@§{' 'Qiansttzﬁ)rvrv]gllmd are the

liver, small intestine and the colon.

Cirrhosis of the liver 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
cause deteriorated liver function. Patients have prolonged prothrombin times as a result of the
depletion of vitamin K—dependent coagulation factors. Pathogenetically, liver cirrhosis should

be regarded as the final common pathway of chronic liver injury, which can result from any
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consequence of an agent penetrating the body and
destroying tissue, vessels and organs) results in
wezxdoenzmb1 haenorr hage. Haenorrhage, as a resul PCDDK2003/000632
trauma, can start a cascade ofsoprobl ens. For exanple
physi ol ogi cal conpensati on nmechani sns are initiated
fovvi(t%gﬁ initial geri heral and nmesenteric 30
ERIJRAE iepeatsbprotangechlivar call duuryt Birtttesiscd her later may be caused by
dir€dtNive A§urQNincllifling! ! il of ;restared, .
hypovol 5er{19a1_]%hlolg C%frzr)llﬂilcta%lépﬂ%gh%)lﬁg‘g]ﬁorf"éivirﬁlﬂ?patﬂfés (types B, C, and D), and
autp e shtepatitéy 4suse]bay) byandiues inj Sy aydyl SFHHE Huct damage, including
prilth{ ooqghout t he body becone starved for oxygen,
2T GHY ¢ R Ep BIMER: S5IERsHE cholneirisand bHiary ateizo Bitsanmmon
caus@Cafi cerridssi Fintiead dird & ve ; ¥ and netabolic .. .
aci dosi s devel (_)psl:r it acl osilsnsshl I?geq{stgc\%l %asgﬁ'&?th as cystic fibrosis,
alphd gnpypsin defidirncp dtemeehromeyosite Weilsop’ srditeabes %ﬁﬁé’tﬁkemia, and glycogen
Sto%?é hi%a% and die. WD 2004/029091 PCT/ DK2003/ 000632 51
t ougﬁ'the majority of trauma patients are ,
hy pcFtasspiantativn ia primdaly reseriddo IRY g Oy Bere it i
K t.he envi ronment aF congi ti cr)ns gt mﬁe%ﬁ%ﬁ%‘?tﬁﬁ %yé‘g@tgu‘ﬁﬁ%e itis the
cy ﬂ?tSfVQEEI?IBEﬂrgﬁTI?ga\hé qsaasef To Ed eligitiiei fﬁi sarsplan@rio®hatient must be
clas9it@RAia8¢h S en_t . t herm c state. _
Def i ¢i enci gs |One’ %So‘g\%L saql?%ﬁg‘?l%&gFEtegérfo?%ée&P?n-flraémear, in the
US plopedt 9 Bksamsplatisansé pafansd. Meanwhi | e, acidosis and 5
hypgg herm a int eéf]‘@re wi th bl ood clotting nechani sns.
Thus® REDIER 61U Galtbeisee QM9 bleeding episodes asmyiarmiskith patients
undérgbiieGadecRb LR VarSThiE fhe control of .
rrechgni cal bl eeg'ig %g. : E@%@g ﬁgmgﬁe Ee8g§ﬁ(?8?)sétf%°fféh’d procedure
althgieahigems slghtlydfigrem conmadisdrewitls ednspsantdion HubdeRR tri ad
of * Jrau may  be caused by several events. For
et S A ThaTRdience 6 iiees Hesdiniars havd tamhiain. The key fact
knowth bfeeth it they/fBS oPdiabdRIMRari M) i ¢
acci dents are |i kelI% to resu %ﬂeﬁesﬁﬁﬂﬁgﬁé@;@% @treéecompensated and
30%, HcompensHigsipationtd and thiaf abpundehdd tese patients Widh Yari®s will experience
bldeAfhd Lrauma to both head and body. However, _
® bleell hd Bl Ooc sl g Sy Bliniaarosat e g 4 309 ek of mortaliy
codhuinapaytopenin is da@sdadyl Rlof thrRORE kil ldent s
Jare t he | eadi ng cause g:ﬂ acci Jent a(I: a@eatsh(fﬁcﬁe%ﬁdgmﬂ narrow
Prodyehigne INcreased, splenia seqaertratiemton scdelesancd estmuition biepihiSleach
Thro@RE vt Yidd Q4@ [ ie at, the | ocation of the
acci grﬁ@rﬁ e ilstzi er V\ﬂ?ﬁo:r ﬁg&&éﬂ%ﬁg‘agcer 4 gfelsy, traprbusion reduces the
incidonreanfedéctitng. Faé creshbluesr prophy8ctR plhBlet fralSidod
. ER. 15 Anot her exanpl e ig{: u%ecs gpunsﬁotrél\{/\ggl!llf%dlslg lb!b%O/“l' In
patiegi§ AUt {fyghersintecdons; athreshotdatS0084M niag e lshfficentRSSEVEL
hng. . The re penetratjve and destroy tissue as
spon?hgcﬁ%ﬂ% glé)t" -Eg%%lgggmyﬁﬁlwﬁcequr@, %QW/HK/MQ‘@%@MS ithe Useal target level.
In patibres Wb vEl6p AntiBodR:s td Platdlg 30 P00 peopl € a .
year die fr o?n gunshot B%un%@ﬂa&%{eﬁ%ﬁec&ﬁrﬁg de%s’ bleeding can be
extrefgy qiffecstltftacprirolFal |'s result in a sinilar profile of
t e ot 0.0 20 traffic accidents. By falling
onto a ns%fﬁﬁaéroaﬁ})eeciﬂ’C&Iesleﬂ%mé?rﬁ{ﬂ‘?del?WéFﬁ theijughof £pelypeptide variant
of thecimvereti dadbhthe pem@tdcalrt ¥€a ARdicsees! ' | trauna. ..
herdid {h? US, falls are a %omTlgn calfgléﬂ%#r\égtg%nggﬁliﬁases or disorders
WhergB §19h formanise is degireieut stilBfupder ashesttdflthe frogenbRi e ®lae:s to a
i ' ' ts. A N nb f
mCtth)d]efglFr) lk’tggtgrilgg?ﬁngn%ﬁ ¥atiSh R85 or isSBt whereln clot formation is desirable,
comprising administering to a mammal in need thereof an effective amount of a polypeptide

variant or the pharmaceutical composition of the invention.
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in the US from machi nery acci dent rel ated deat hs,
whet her struck by, or entangled in 25 machinery. The
wo egunem9onre smal |l but significant - around 2, BODDKA003/000632
still further exanple includes stab wounds. Stab
wounds are penetrative injurisgs that can al so cause
nmassi ve bleedlng The organs nost I|kely to be danaged
ver

t neEedhas SaanGLio s pEeF e Erani s AR PR Tide, but is ot

limit2 & ¢! %Em‘éfrhﬁ’ée@' iANIUER g beRk ﬂ@:lﬂgrrh:!'q1 eslra¢ el dshchrfaled Gleedfdgs, such
par enchyma.” The end result is the formation of broad

as trztmmj fudherqubmpl% mql@u@tls@tp andargaing liviag éraaspiantaieons, patients
mai.nt.ai.n.t he

ondelf5i 5B Subkng PEAE P het S5 Btes Pl AT R i

bleediHBs; hhdRophiidd ASRdesndpBNR PR Wl 1abraids ddelen t i nres as
a result of the depletion of vitam n K-dependent

c oaabﬁ Belypaptifle yarns of thetimesgepr s adgrpigterad;to @@U‘E‘}t? rpthegpeutically

effec?nﬁzg ldl)ge PL?}\]/JGISQ)%E qg@o%ﬂﬁag 51‘82%‘1 ?ﬁ‘ﬁhﬁ@er% with rFVII
suchZa@(NUvGS&QQ® BEdY IWMMMS'&er@Eutﬁ@ﬂlmeﬁEctim&BS Eherem 1s meant a

repeat ed prol onged liver cell injury., Grrhosis of th

dosenha,te? suftigiepito prdyiee thsydesignd eftectsi m \v@athwdh@condﬁmfer wglch itis
adm%%éa}ﬁ%el‘&%leﬁg%gilokez\mllo&{ﬂren% hlg tl}\é:' diR P?l?tl?ig&g'sgrf\ﬁesw (lltt}/eoa%ger&mable by
one ékiklidriache irm jisiny kinywmeyhrdfudsi Nermia]lyt thdakmgmoulmlmd ¢R[blabllg of

pri maré?bl lLiary cirrhosis, primary sclero

PrevEMIERR T PITiNE A SBYSFitnpysPRtadlat Ui congifion Qs Fiitgn dipedated. 1t wil

be aﬁar&l't i S S s'knpﬂnl{g@ax‘il k@G effdotiOE alrdlibh of afﬂo@ﬁ?ﬁeptlde variant or
i'nherited di sease such as cystic fibrosis, walpha- 1

compegitiant ofyths inventii dependsy inrdredocpoorthe dis¢ase, thé desenthe administration

schey & Eitberas PORRCpy I P PrYESERDdy MBI e LA EFEGE

con;j@ndiiol YithCotRéth@Bbchitic Wh&TtE the plhsind RAL- it the Sy ®RNtidn®ind the
for treating the disease. To be eligible for

general ém@lph efrthepatisnt. Paefprablye Hie pelbpeptide varignicirgogipppigign @5the invention
is adfmmstereﬁ%l elg taﬁ oﬁ&twe dto\é\’é3 llJ] Pﬁ%eﬂgrte%d&g%glt é}] 9 %Lff hé ggﬁcﬁ’mahze the
coaghla8ibs disardes. wer e perforned It has been estlnated t hat

there are 6,000 bl eedi ng epi.sodes associ ated with

pat TemPayPptide vaAnh T thedwyantiom isaefsraplyadmimisesed in a composition
inch S Rt B EICEHRE: SRLPIAR  PhakficBuically aeceptable”
meand 4 ¢articranreptipichathaodoes nobenuse aryunbaweard affects &t patientsttbevhom it is

i nci d(gg{:e of vari c,egll bl eed'%nl% is hard to.obtain. 'Il'( e .
admipisjerg PRifBARCutically peeeptable Caiers g caFIPiNLHBSed known in the
art (s)é@WoF @?an%l@ H¥nSRSRh's PRadRREl G086 & ced qgﬁf‘&ﬁﬂ&@tﬁ ql Wnaro, Ed.,

30% of conpensated patients and that about 30

Mack Rebleshpreg Cempan il 990y Bhirmaseuticall Fogmplatipe D@eeloambmecéd’eptldes and

B . b PSSR Pl 15 PRI ko

PharfAe QIR ACHK PREMts, Bril Sditioh SRIKBYe, FRE, ”arthiWeBBcal Press [2000]).
nmechani sns- decr eased bone marrow 20 pr oducti on,

i ncTeapapeptide Magang efqth@sweatlo@ﬁan sy forreletedrimoadharmaceutical
com os?tion%%&'vpe l?novx%l Etﬁ d §u1&a C}%';I%Pat?%{\ og)rgrgil &nb%d %y kerchmgton s

ennrr age rans uslt on
Pharfradé¢igieal Sdiehces by E.W. Martin (Mark Publ. Co., 16th Ed., 1980).
The polypeptide variants 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
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i nci dence of bl eeding. The threshold for prophylactic
platel et transfusion is 10,000/1. In patients wthout
wo eaan2991 | nfections, a threshold of 5000/ naRCTHBK2003/000632

sufficient to prevent sponta us henorrhage. For

i nvasi ve procedures, 50,000/| platelets is the usual
mé@ggset I evqgfeil. 25 I n patients who devel op antibodies to
pl at UFhLpss YIM-RAta5 uFe felatuatandrmagsesivmoas welb heedi zige salts. These
salesadt ddthplexss Ffd bdd control . Thus, in a
further as pec?% ty )r?é&%{“edég‘#ﬁ%@%"ﬁ%’ﬁ%@%"é‘é STlRe
use dhe ghisglagpsisel aenpeaitioarnt thedfivdnbien nyesatadeinibRbed e or in
icanent_for the treatnent of

co H&I&I%HI (?th(grif tggrlag%glg agems,  These agents maybedncerpoiated as part of the same

| Sseases or

phatesiceuadohleconositioh lor sy b QEMATH et : :
po:nvention relates to 3.30 net hglgafs‘g%rttgzaf |nﬁéneé)orl?ﬁ’ﬁ%ﬁle variant of
MEHBYATHEN 1 BPseass Bretlydird Z@Erqamfﬁewﬁh Bn?hﬁttrefa&héfﬁltsklﬁérduie.sln addition,
the - ising admnistering to a mammal in

_neg’}dp'23 ?‘EASEVSSF&;%P?%%‘?%C@W%%W“%‘fo heyigvemgamatebe used as an
adjyreanit smaotharthepiephar maceut i cal conposition of the

i nvent,i on. VfID §g04/ 029091 PCT/ DK2003/ 000632 53

Exanl BLIBE 1qr ds puEroses Sfdheipiceeniinyention inchitles bsthtingfs and other

infnalhe Thii @ BB i [imted to, . o
ot hages et g kel o Aahgp g e S ysiangs applicaons
Thqﬂ*@gﬁ}iqegth:aé df)mpe&;ddn:]gml}iﬁﬂi@nge 951ybé;ﬂié!|€?1'ax_i§ﬁ{rdf B invention may be

. inclu atients undergol ng |iving
forfit1dH 13 V?%‘%I/ 8E§0,”%ﬁ’a€i'g'é‘ﬁta§1qu% B Yephifjzeds oeas i compressed solid. The

transpl an
oo ; . . g - _ A
prefetred fr@OY I ICRPBAE uptH the Bﬁﬁnggfe@P%g{éénC%%ﬁrkgﬂ%cf find will be.apparent to

pgiil%gnts with variceal "5
oney phiheiag- B and von W | ebrands di sease. The
pol {peRti ri;ant of .the invention is adm nistered
RS 1 b Pactiyital proRpyon Gmsisinadbe gobpeptide variant of

to patients’in
the mgentain|myaydrefonppla@dii ABfophilis@d ' | oyed . .
mayigd L her apé with rFvi| fuch as &bséo%&e%%?%'?ggpgppeptlde variant
Y b5 ¥ePhiEe §¥ a vagietyof praspdures knownyinghd attThegoli@eptide variant may be
in a B@PRIsPlUbR ABA that s sufficient to produce
h th%bgefi red e??éﬂgetrseglgﬁglroélsglteldé%?d’r?tﬁ%llyEE)FIﬁgr@Ii%anSﬁ?S as described
ereiph Top advantage iobolateiminy sétatile doludib ibn G | -
pati depend Qn the circunstances, angre\%}‘ill geggglcégrsiegp%na g for the
Py AL €749 f gmerganpies sguickgraqsign kwibish poeatiall essbecome life
savitgo MAB bte¥errdd 8 988 I capabl e . of. reventing or
I esseEi n rrt‘he. Sever ?%ﬂouﬁgogg]reé% < hart’ C%@HSICPI%FPE‘ and will be
appareRy fenei b skiblan e art.eated. 1t will be apparent to
th SKiLL he art that an effective anount of
a Sgﬁ?"y%{’e’b‘ﬁ#ﬁ%“%&i tﬁ%?"%’rﬂ‘ﬁ“@ﬁhﬁd@? present i ventien canvienpdrfommed in a
varietiepfengs, intltiig, Bitindt 1iHReD i Wi dose, the
. adrEi ni strati o% 15 schedul é& Bﬁw@tﬁ@r@&?ﬁe@ug& VB‘@IS‘&{’IOBQY’
INraGEETralit InRanassiposansiermally, indagenitoicailys GhtedraneuIaFly | ifra ulmonary
Vagﬁﬁﬂ?jﬂéflﬁl?)i/ % é@cgﬂﬂot her thega eutic agents, the pl asna ’
) hal f-T11%8 of tRE Copbany Paccentzble manngjehes formbkatibbdcan be
admigikterdueeoptiniaaily. byRhRisphalithbugh BEuOR; .ide variant or
well %orrpo.si tion of the inventi of i g?%ﬁ’g‘ﬁﬁﬁg %r%%%fgl?lﬁ’ "$Hpe techniques
APt syeh as prmppsrariioplaaratian. do semehvisedncesSthe formulations may
be dibil§ hpliedhs & 9ol ' the coagul ation disorder. 20
The)f pl?l 1ype?ot i%ggéﬂﬁégﬁfy' of the invention is preferably
adm nistered in a conposition including a

Parerﬁ%%f maceutical ly acceptable carrier or excipient.

S . n
armaceutical ly acceptable

A preferred example of a pharmaceutical composition is a solution, in particular an
aqueous solution, designed for parenteral administration. Although in many cases

pharmaceutical solution formulations are provided in liquid form, appropriate for immediate
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nmeans a carrier or excipient that does not cause any
untoward effects in patients to whomit is

wa@eaoioe®per ed. Such pharmaceutical |y accept abl BCT/DK2003/000632
carriers and excipients are [l known in the art
(see, for exanple, Rem ngton“s Pharnmaceuti cal
Sci ences, 18th edition, A. R Cennaro, Ed., 25 Mck

use, Bt pasdtitergl foomplanyng hPN3c b hravides airbLeal or b9 [yBphidiké®form. In the
Devel opnent of Peptides and Proteins, S. Frokjaer and

former Caaé«ﬁgﬁampow@. mustipithaweg (104t use. Thobopr formrigoften used to

vl g PRSI FOHRL 2B P i v

of stpraky paplitials, ¥t isadtogafzed be thosy skilledin thaart lieat iywphilizad pekparations
i nt o, phar maceut i cal ﬁ‘(&)”q‘gosi tions by well-kn

p . known _
are SRTRBYTOTStiRkIE H120 thelf R AFPBHEPYie St lypphidgechpreparations are
recoR R RTRI  vag By IR o bk PO FRE e Parnalgl#Y bibeptable
dilueptsr ugn s stefilet water fow actiom ocsterilo phys eldgitalssalisé santibmor

in salt.for hereof. Suitable salts includ bug .
o el GRe b Riealso ey BiepecRaradon FRSer “ybiPRRLEGE formulations o
aqueBhkalhtims BFmhiRindOL 2P PR RO Bt pB%éMathpa@%?g thedesired degree
met al s, such as sodium potassium calciumand
of pusidy Héthiommor mprepharmaecusica]ly accemsablebargersTereiments at stabibizers

- . rystalli nd/ or .
o SATPRRESE I Y PPN AR PRk b, R Rl o
agentshtabiliviagtagents, prgsebati akNisolon iRl dof &€ s@factdits or detergents,
.conjunction with other therapeutic agents. These
antiox Hfssa“ﬁ}é’& ofher Muscellaispus ddites part of the same 5

OGS TS T P D SO

physiohgcd comlitienst ikey are mypiwaile prdsyntat a cone@agaichanagingiiom about 2

anqgt her .t ne schedule. In addition, the . |
mM [eiboBE mé{i-ai}wgfsrhuffg%w ERYi IR e RiBtpbUVERtiR igglude both
orgartiB&nd MOELHNE ORI AN dREIUBEDoPSucR s ciddieb(Rfats (%%ﬁ,%&'ﬁ)rsodium citrate-
. therapies. A "patient" for the purposes of the present
disodigmeifratomixture, citiieadidtrisodiumaeitra@mixotrbyeitric boidraommbgium citrate
.. Thu the .nethods are applicable to both human therapy . .
mint i R SRR & PRl 255 g el ot e Succic
acid-Sstipa SlytitoR ideC@ixplre SSub@nic ﬁ@idﬂﬁédﬁﬂﬁﬁ%h%a‘(@frﬁﬁﬁfc, &fs.),ttaﬁrate buffers
invention may be fornulated in a variety of forns,
(.g..dargaricagidysqdiym taytralgenix turg dastriciagiddpotassiuas tastraje mpx tass tagtaric acid-
. ' - - f.ernr L)l depend. upon the .
o bl o AP LD b 0E B OB B b e
mixt@pplanent atid-dissdui fimhbhad mikudrben@idsodit fumhapaé-tis6diuas fumarate
. .the gar maceuti cal conposition conprising the o
mIX Uy %}E FycqBalg dufTersi(e-8 glucpric prideaeivangliegnatsemixture, gluconic acid-
divnPhatbAlE hil hit laSi8%ossi
ot A B Sk, SRS Sl BB 04,0 00 e
(e.g..okale and-dodiem dabwnmixtuehexadic ticidBodivpohydpexitie dexture, oxalic acid-
variant nmay be i stabl.e soluble formhby the e _
potas} S oS PSR Pl e Gt YGrsdere ticacdeir s B mesgure, actic
acid-S5di e hiGaloR R miRﬁIr@,'lﬁbtic-ﬁbﬁ—[ﬁﬁé’s‘%‘fﬁhﬁﬁaa&fm&mr 1 it Pgndaac tate buffers
stabl e’sol ubl e preparation lies in easier handling For
(e.g..tapeticgidhsadiemaceintd mix wre, leetivas al-widiwmbydrericle esixture, etc.). Additio-

oo A P e G0 PSR P s s s e

parsritiliteds référdb aakdadralkbiydbrlekEipleatt, #ARhWhah Farld€ in function from a
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,
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apparent to one of skill in the art. The
adm nistration of the fornul ati ons of the present
WO poogfo240dn can be perfornmed in a variety of WegEDPK2003/000632
i ncluding, but not limted to, orally, subcutaneously,
i ntravenously, 25 intracerebd@lly, intranasally,
transdernmal ly, intraperitoneally, intranuscularly,
aspa%%ﬁx{e?ﬁfé{ima 1 ¥ine, YAGthHR! LMeuc'ir?e?Q-?th%/ylalbﬂhé,%@lﬁﬁﬂnﬁédd, threonine,
oF 1h any other acceptable manner. The formul ations
etc., ogganivesugard wr st elcelbls eneli anlactedey tblyalosef siadhyase, mannitol, sorbitol,

o RS B Rl o AR 8, el gtsgpen o oo

polybtiPleAO EBEHIO Bmirlorhe hé¥§ ! ANBEL SordthRingGedieimt eiag,@ﬁ@, JiRM as urea,
be"directly applied as a solution or spray. 30 '

glutdtgioee tthioalicacidy spdiefmehiogticebatarpiieglpderal, pireenetiyeglytesal and sodium

oGBS Rt ek ReaPt ek P R P SN human
seruf AIORHANDS VInd RAYm GRYATN géth@h@?ﬁﬁhh&gbb&ﬁisyﬁ)i’(ﬂébhihc polymers such
formul ati ons are provi ded in i quid form appropriate
as pglpyinylpperdlidane; ME@EOAHADISGYEh mlmo@smedg‘wose%d glucose;
. e, c renter ornul ati o al '
s g5 BN Bl B g Rk R BN et

polysddeh AP Odht ds @8 x thass Stabfizeame o pfallp prekent s the rdmge of from 0.1 to
|atter formis often used to _enhance the stability of

10,006, pargchy weizghrgsediomithe 3at v pretsin Weighe conpositi on under

a %f%@érv%(@\;e'g?}e{ ahd(c)lgclie tozr{gl&??glgcrgﬁ’igp%{)m 3nd tt%icéﬁsy added in amounts

recogni zed I'n the art tha
of abopoPRV-il Zaeh/pr. S pidabdd prescsvaivas Eorgsa enitalthe/ prameirseatdreinclude

pherf dareeloohel. ARl rF Bl aREb Lo Ban DY PHGOHh SBgEilimethylbenzy

amnfdSlinh ERBriAE, YRS IR hEli G i¢ 2Rz ARG BRGCBIYride Bbrbdhide or iodide),
acceptable diluents such as sterile water for

hexammtlemiuro chloridstadieyil parapénssch asgnethy] argirppyd paraben. icatachdlyyesorcinol,

_ ase qf renferals, they are prepared for storage as
cyclqﬁvaam%apgg-cpep%p%' ations or aqueous sol utions by

M X1s8Ebnid@Serd RIY QBEd R Psure fﬂﬁ)t&ﬁéiﬁpﬁﬂt({;ﬂﬁc&ﬂfdsﬂf&ls BAY indtide
the desired degree io of purity with one or nore

polypydricrruganal¢ahals, prefesedp trfpdec enhigherrsygaraaleghglsestcd agglycerin,
bi |izer [ V. ' f -

eryti P eb S RulE Bl r SR RS PoPnldtf Bldol o B preseatin an
amoageiatweeen) Biahd 25 b yaus plitStyplak g €¥oviatsioy,asking into account the relative

isotonifiers, ngn-ionic surfactants or detergents,
amoups phthepshar ingigdigBs- ot her mi scel | aneous addi ti ves.

BUf i' i i " '. "

i S 4B8c SER 6 Brct AnH oI 4S L RELD af ] A0 Be present o
helpaokbilizigtat kthergpeetseagenads welt anognotectthotherapegiogplypeptite against

. about 2 mMMto about. 50 mM Suitahle buffering agents

st Gp bR ABETHER B OURIAR 2ISHPERRHUHE FEIRIE ) PR CgalR hear
surfRBAirb RV G Cardfg UenANGSRbE the POBHERIdeS YEibRSn &I fohRl @rfactants

buffers (e.g., nonosodiumcitratée- disodiumcitrate
includespolyserbates (20, 80axt¢. )l -pohyios adens fl 84, t1 88 e )nPhtani&® polyplsi ¢

aci d- npnosodiumcitrate m@ ure succi nat e

etc,
polygiyeiiencsgritan maneetheis T yee B beER oL nat o
M XWWa&ionU4GiSbd afieous excipients include bulking agents or fillers (e.g. starch),

chelating agents (e.g. EDTA), antioxidants (e.g., ascorbic acid, methionine, vitamin E) and
cosolvents.
The active ingredient may also be entrapped in microcapsules prepared, for example,

by coascervation techniques or by interfacial polymerization, for example
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20 aci d-sodi um hydroxi de m xture, succinic

aci d-di sodi um succinate m xture, etc.), tartrate
whodoker®ol (e.g., tartaric acid-sodi umtartrat ePOi/RK08/000632

tartaric acid-potassiumtartrate mxture, tartaric

aci d- sodi um hydroxi de m xt ur¥, etc. ), fumarate

buffers (e.g., fumaric aci d-nonosodi um fumarat e
hydmxymﬂglceﬁuw igelaBf bﬂp&lygﬁﬁtlﬁ%étld@[a@é)Qm@fdéﬁﬂs"u%s in colloidal drug

nonosodi um f umar at e- di sodium funarate m xture, etc.),
deliyery sy (faieapic lirosgmes,gibwminingcrepheresomiaragmulsions, nano-

id

pan%l%(éfa&?@%ﬁ%c{ihgﬁtléép B 1n%%§‘8é}tugl§1§ﬁ§u %ugl?teﬁ@gﬂH{E Y B

Rengihgtop'’s Phaalaateical$ dierces, (sap;gz~ oxal i ¢ acid-sodi um
oxal ate mlgt ur oxal | c aci d sodi um hydr oxi de m xture,

oxalfiEenigl dormyllationsite, e wses fax @ vivaqdipistration mustbgstesile This is
read?HfaE@d'mc‘plfsﬁe réx% l ?l'ltgat 9‘#1‘115[%}{ ﬁgttll@tfﬁtrgﬂ(?ﬁtrﬂéﬁbranes
| actic aC| so Iu I‘OXI m xture,
aci d- pot assi um | act ate m xture, etc.) and acet ate .
< tbufferls (pe._pgi ,..acetic acid-sodium acetate m xture,
usigingd Feleqse PRSI hydr oxi de ni xture, etc.). Additio
30 FRhmpRS Sf leltzhﬁdd%le@geepr@m&mﬁtlﬁchm&fstaﬁﬁ erfabld Mhdi€es of solid
buffers and trinmethylamne salts such ris.
hydrgphehis pelemersreontaining th pelypaptideatasigot ;heonatem heivigt assuitable form

f bul ki t .t
soct -l By PR, ERREPEP DL Bl A %50t By,
hydiogtlp$for ox iy, Qj(bﬂy(2d19ﬂl®kyétﬂyll-rﬁéthﬁtfrylatébl 6f 1%19@"{)%1&5}%1))
cont ai ner wal | ypi cal stabilizers can be dé @drl c
g

polylactdes. conobumes of %@Wﬁ@rcﬂ%%amw)bglafﬁmﬁée aen ghle ethylene-

SRS S80S SR e prot e

techhol8 Ly o D@rorﬁb@ﬁét@ﬁ?m@é&ﬁl@ Ii€ros dﬁlreke%%@hﬁ@sed of lactlc acid-glycolic acid
2- phenyl al ani ne utam c aci t hr eoni ne etc.

copdymerng leupgelide @ﬁta@m,gvad palyeBHot & hydraxybusid axist. 3¥kile polymers such
as eth?lgn?-blﬁ@?acega‘ieﬁiﬂsayll?&}c acs'ElenI (%l?: dgrds B{;Crgllegﬁe oi%/%olf:%és for long
pend)dslsech aani to@ir BgerChOI daSIS) |c§néih| &bdragels RA&Isé Ploteins for shorter time

%, et hyl ene gl %col am no acid pol yners;
PC“%‘EI heD epsapelate @OWBw@ﬁﬁgena?grem ebg@cﬁﬁ)raéonﬁterae they may denature

or agt%x]égg?ﬁt A}}Lagjrg lt c;fry ﬁostuI 3 olarglg g?éeeé%%’]ug]ht hllg@gg ﬁlrﬁollogst of biological activity

and pdmsrbmmfaag@ in Erﬁmuﬁ@éeﬁai‘dﬂﬂyaRatY@ﬂaDMat@@és)é@ﬁ BE deNased for Stabilization
<10 resjdues); proteins such as human serum al bum n,

depepdipg 98 té%me?haalsmmVﬁlve@éfoapmnmﬁ, if thegergigalian meehanism is
l. I v i, done;
disc WRERB Bk AR LU S5 BURE ror BB BB By S8 cpmee.
stablglzammsnay bedichmwed by ndﬁﬁy&g@hlfl@&ir&l&ésﬁ@&@ lyopHitifiag fevftlacidic
crose; trisaccharides such as raffinose, and 1o

SO]“%‘HFy%‘H‘E@HHH& TPQISIUES IR IERS UgBEAPRIPPTisie ABglitives prd developing specific
polym¥Pna&dxl 36 %H{) in the range of from0.1 to 10,000

parts by |gh ased on the active protein weight.

Pr eSle naeitioags Artheadebedbedinrtist folldwiri gemonbli @l tingrexatnples.

and are typically added in amounts of about 0.2% 1%

(wv). Suitable preservatives for use with the present
MATEREALEAND MET$RODShenol , benzyl al cohol,

net a- cresol, nethyl paraben, propyl paraben,

oct adecyl di et hyl benzyl 15 amoni um chl ori de,

Accegsrqglghg%é@g%‘yﬁtpagg%ges (e.g. benzal koni um chl ori de,

hexanet honi um chl ori de, al kyl

par”ﬂﬂ&e:nﬁnlﬁlwlpr@garﬁeﬁ(dwis (B Ligg Sy MORICARER, J. 88319:8055: 379-400

sor ci noJ cl ohexanol and 3-pentanol .
(1971) version 2 (© 1983yYale University) is used topcompute the accessible surface area
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Isotonicifiers are added to ensure isotonicity of
i quid conpositions and incl ude
w@bwmahmiosy preferably trihydric or higher sugapCT/DK2003/000632

al cohol s,
xylitol,

Pri o?

aggregatio

fhsSealculBihn 28

erapeuti c agen

sor bi t ol
can be present

in

n,

such as gl ycerin,
and manni t o8

an

pol yhydri c sugar

20 erythritol,
Pol yhydri c al cohol s
anount between 0. 1% and 25% by
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periods such as up to or over 100 days, certain

hydrogel s rel ease proteins for shorter tine periods.
w®bma/ozmeapsul at ed pol ypeptides remain in the bOOPKR@B/000632

a long tinme, they nmay denaturggzo or aggregate as a

result of exposure to noisturé& at 37C, resulting in a

| oss of biological activity and possible changes in
A“Pﬁﬁ@ﬁé@éﬁmcity. Rati onal strategies can be devised for

st abjyl | iLon _dependi on the nmechani sm i nvol ved. .

For AR S 2R N B R R o e HBEH it G one atom within 10 A
of anlly sl &1 e chialydie tidd @ésimlee BubRID S Sshend formation

t hrough thio-disulfide interchange, stabilization my

be achi eved by nodi fying sul fhydryl residues,
Detk RipHibrl & 118, MR Glifllfe G7 SOl ULions, control i ng

noi sture“content, u3|nggéppropr|ate addi tives, and

dev eltoTnbindpgaitt isxefined yRImgTRirg afl RATBAS AR feir IiRssible
Surfhnventlon is further described in the follow ng

P FRATEFRGURA R Pding. TRy ERIcNrBingdbyVE Ti4SD® BOS A calculations;
I e e

~ Access (B. Lee an
ligapd(e)/woeptor()gpiipjexver sion 2 ((c) 1983 Yal e University)
is used to conpute the accessible surface area WO

2004/ 029091 PCT/ DK2003/ 000632 58 (ASA) of the
Medsnebmehtofaite it QN Sens Bivirh %Eéé@)}{tt‘é rlﬁefri@n%n met hod

typically uses a probe-size O and defines the
Acc Esaipelitic draradatien arrele aGAyedasigthe assepdésoribebinkys 5,580,560,

E .prabe. rior to this calculation
"a@PF‘: %%?J%@Fegbgﬁégalg%?gpﬁsﬁydr ogen atoms shoul d be
r embugbkerfriooenredused sR@olisatal be Rstedan af PG rrR)tdQFﬁsing radiolabelled
ns, not directly related to the protein. 5 ;

t
sam]?lpggqq SHRarRg Rrseolytisiel thEYilla awe thef padyreptideay aragLofthe ihention by
. i ' A Visi t he . f
w1tht8iha‘3ﬁn £bRLA fsﬁ%lﬁ]@? addssu%f%mﬁ'% ﬁ'ngs%y) dsgﬂéc/—hg‘:@ W%I wt%rg@lggq?gl?y.

e ASA o e atons’ I'n

r ephresspenttivaly df hiee AS# wEd fdieletndmish 'o&oﬂkﬁrﬂé?ragﬁti%gafeduced
i de (See

W5 I dye type ,j.n.an extended Al a-x-Ala tripep
pro ﬁqbpagactégfadgﬁ% Hé intenged ity meany rqe@s.u(rqtgg 1eduction in cleavage compared to
that dbtMakd BY Q{F\Zﬁ@asaggdsﬁl%ggy gtgﬁsg‘caltél?g% oF&éﬁ&BLs%iet s?%]%lﬁéﬂGE gels,

IS regarded as a part ai n-of
HPLE s ag inegsused byoenstoyed tdielytie neti vilyig coparibot So wﬁh&ype using the

. ' ble is used .as. dard 100% ASA for the
tlssuégﬁé"q\é\“r‘%ﬁ%ﬁ}:’&ﬂi BBy 359085 A bR o Arg 200.35 Lys
.162.50 Asn 106.25 A2 Met 156.08 A Asp 102.06 A2 Phe

163.90 A s 96.69 Pro 119.65
Determination of the Molecular Weight of Polypeptide Variants

The molecular weight of polypeptide variants is determined by either SDS-PAGE, gel
filtration, Western Blots, matrix assisted laser desorption mass spectrometry or equilibrium
centrifugation, e.g. SDS-PAGE according to Laemmli, U.K., Nature Vol 227 ( 1970), pp. 680-85.

Determination of Tissue Factor Binding Affinity

The capacity of variants to bind to tissue factor may be evaluated using one or more of
the three BIAcore® assays described in Dickinson et al. Proc. Natl. Acad. Sci. USA 1996, 93:
14379-14384; Roberge et al. Biochemistry 2001, 40: 9522-9531; and Ruf et al. Biochemistry
1999, 38(7): 1957-1966.
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A n 140.58 A Ser 78.16 A 2 du 134.61 A Thr 101. 67

Gy 32.28 A Trp 210.8 9A' 7 His 147.00 A Tyr 176.61
wo b@4ad0901 A Val 114.14 A 15 Residues not detBCI/BE2000/000632

the structure are defined as having 100% exposure as

they are thought to reside iG99 f1exible regi ons. The

gamma- car boxy glutam c acids at positions 6, 7, 14,
Detéhindifon AFFPEMNiFAon 29 and 35 are all defined as being

100% exposed. Determ ning D stances Between Atons 20

The Fdilknhibateortst T ean be mpniteredos thegmgiilplytiel assay déssabed in Chang

UI e g software e.g. Insightll(r)
et al, Bl Ogg‘?’ﬁl,s R RO R5 090001 PeT k2003 900652 59

Active Site Region The active site region is defined

as any residues having at |east one atomw thin 10 A

~De’%f’”%5¢”df$ﬁ\”|’ﬁﬂ"t’% catalytic triad (residues H193,

D24Zi"h %p%y g %‘% {%rtgbﬂﬂttb is e-(/'a 4 u’s:ﬁ‘l%p ofk oph{bgé ﬁgthe three

Slte ng site I1s elne as cofipri sing
BIAc@s®diseys Idasclnbgd indickinaocetss.i lrtbe Naltcad. ScalésA QD%} ®3d14379-

TFE bi This_is deternmined by at_ |east two
14358 Robsree of thwﬁémssﬁéoéh‘@ 950260745 wit Rt ol Rigehespistry 1999,
3g(mhﬁxhpg@@d(s)/receptor(s) conpl ex and one on the
conplete ligand(s)/receptor(s) conplex. 10
Nbasurenent of Reduced Sensitivity to Proteolytic
n.can be neasured

DerEB R e Bl ANt PRAUE AR5 S60. | Exanpl e S

Wh e PRogph6liR@ hi¢ibank %1@@&{%&@{&)61@&19! Bé oterfriifidd 18 IdERKBed in Nelsestuen et
reduced proteolysis can be tested in an in vivo nodel

al. 319¢h¢@“?t§/d|1%77a6@41%‘(9 10824 onapdeseritgddn Exsrpeieilrig US 6,017,882
proteolysis of rhFVIla and the pol ypeptide variant of
the invention by wthdraw ng bl ood sanpl es and

TF-indeplerddnt RgctbedenianipPASsdyACE and aut or adi ogr aphy.
Irrespectively of the assay used for determ ning
pr ot ’é|a§&av Bages depstipeshin defad pnpage 39526t Delpesteen et al., J Biol Chem,

200008k 30834-99%31i S i ntended to mean a neasurabl e
reduction in cleavage conpared to that obtained by

r h FB’hbﬂiy,ahE melasue E)Cbebyszg'edi (ea;tbarhfi\ﬂ@ dﬂ’\/(llam‘ml&sp(fkypeptlde variant of

C
the iRRET (B UrAYSENE) BEHRG] W A Ao BEnEHPSRRIDS (Rlfebly
phosbb{fﬁﬁlyléﬁbl'im: %ﬁ?ho@h&%@seﬁﬁ@ﬁ&rrah@ gep Qggﬁ%lqﬁg&téd’ Ficlor X in Tris

assay decrib bel ow.” Det erm nation [ ecul ar
buffepsputiainingf B$| Afisespispetafiaduingubatien time the reaction is stopped by addition of

excess EDTA. The concentration of factor Xa is then measured from absorbance change at 405 nm
after addition of a chromogenic substrate (S-2222, Chromogenix). After correction from
background the tissue factor independent activity of thFVIIa (ay,) is determined as the absorbance
change after 10 minutes and the tissue factor independent activity of the polypeptide variant of the
invention (ayarant) is also determined as the absorbance change after 10 minutes. The ratio between
the activity of the polypeptide variant, in its activated form, and the activity of rhFVIIa is defined

as Avariant/ Awr.

Clotting Assay
The clotting activity of the FVIIa and variants thereof were measured in one-stage
assays and the clotting times were recorded on a Thrombotrack IV coagulometer (Medinor).

Factor VII-depleted human plasma (American Diagnostica) was reconstituted and equilibrated
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The nol ecul ar wei ght of pol ypeptide variants is

determ ned by either SDS-PACGE, gel 25 filtration,
wMemieza9Bl ot s, matri x assisted | aser desor pt i POT/DES®3/000632

spectrometry or equilibrium centrifugation, e.qg.

SDS- PAGE according to Laemm i®l U K., Nature Vol 227

(1970), pp. 680-85. Determ nation of Tissue Factor
at rdBimN@inip@rafifrt if6H 13y20MRen t@P 86 hiidroRfersVHpl@fiaSy 4sahén fghst@red to the

tissue factor may be eval uated using one or nore of
coagompefer ¢upsee Bl Acore(r) assays described in Di cki nson

et P : . feaq ] ! ; -
T $Y 7o P endF e ey SR Pl 5.7 s babitrate, 4.3
mMQ5aRnPERte, AITMRUNEL, lahg/mBiBSA ek 55) Thd 848ple8%E)added to the
19?7- 1966. WO 2004/029091 PCT/ DK2003/ 000632 60
cup e GplAnddrgubAteg ft TE6) for ARBRES-on FVI |1 i nhi bition by
TEp : : AR
ThfRbdpfashiR Q%an%@tvbﬂl réajgll,stgthQQJ/lm Wgteﬁgrgg?a%lé was added to a

described’i n Chang al . emstry 1

final @Sdentdliod 8f 45 mMDdhe revictiat waninafatcORil addfrfg 100t tAioenboplastin.
capacity of variants ta bind to TFPI. s eval uated .
st 16 BRag G elpEg et Ry b bSense RE JFIDF JmE S was used withour
addi€les 6f thb@ﬂb%pmas@ncbhﬂa&@aa Bhly@ld usiipPRISMRddftwAEad. Sci .
USA 1996, 93: 14379- 14384; Roberge et al.
Bi ochem stry 2001, 40: 9522-9531; and Ruf et al.
| gchemi stry 1999, 38(7): 1957-1966. 10 Determ nation
Wh"?’f %ﬁg?ﬁ%"& i pi d Menbrane Binding Affinity Phospholi pid
meniThaoltthigndtingy of FVITh hiyd VeanBehded ol dfe ARAs@ed in one-stage assays

described in Nelsestuen et al., Biochemstry, 1977,
and 4g;claBnptimesyaregecedediense L hipambotrackeldaegsigalométer (Mdinor). 100 ul of

Vil S ekl e ANGRERPTBIsT Bt Bhink b PhplPugas et mv

ssay een descri

NaCl,iB7Meme 0B NpM .38 and tehnkletbd € BE8Yeac@8dip. The clotting reaction was
. ..276:39825-39831. Briefly, the nolecule to be assayed
initigteq by additgnefi 30 nirtheng ¢entasnring A8%db1 3/ Mept-sagleur gitiasgas apticoagulant.

heddimal 50 e sastBring HE%gbl y Nept sadeam siiatne
Dars 05 NG i bt PEPRR Gl o ° M T

phosphati dyl chol i ne and phosphatidylserine in a ratio
Ami@ly Adsapnd relipidated Factor X in Tris buffer
containing BSA. After a specified incubation tine the
r ea&h¢ hilityof shaoppisatsty cledel sahpeptide sxhstgtes EDTe mEhsured using the

cnofREAELIRLLE Shod AENED AR OFPTRISHT ARl R o sbout 1050
nM iahkQiyogeer GOSHIENS-Reped $H 222250 HM DAY K] Caéft €1% BSA, 1U/ml

correction from background the tissue factor
Heparijg efethgenereazalible {1 (9FFrik gilgtedito 204450 N id essay buffer 128 pl of

t he..absor banc. h ter 10 miputes and the, . .
assay PEGIS PRROT T AU rGE R Tastof T b i ALF pissyapin iggubation a
roonY RripRfitur® iwithNRntlé SY&Rtd, %110@@3%2'1@%}1 ih&ub@lisat 37°C, the reaction is
determ ned as the absorbance change after 10 m nutes.
starteghley additian ¢fehe\8€3288 substrate to 1 mM and the absorption at 405 nm is determined

at several time points.

ELISA Assay

FVIV/FVIIa (or variant) concentrations are determined by ELISA. Wells of a microtiter
plate are coated with an antibody directed against the protease domain using a solution of 2
ug/ml in PBS (100 ul per well). After overnight coating at R.T., the wells are washed 4 times
with THT buffer (100 mM NaCl, 50 mM Tris-HCI pH 7.2 0.05% Tween-20). Subsequently,
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the activity of the pol ypeptide variant, inits
activated form and the activity of rhFVIla is defined
wa@sooawaeopant / awt 30 Clotting Assay The cl otti NBCT/DK2003/000632
activity of the FVIla and variants thereof were
nmeasured i n one-stage assay§2and the clotting tines
were recorded on a Thronbotrack |V coagul oneter
200 (MBi D@ akein (ERREPTroM D SAIRICR LSH g NBORMMN &I "% &M‘TE& G pH 7.2) is
agnostica) was reconstituted and equilibrated WO
added@e4 el 964l o&¥GiTg. KRH 0 r 0063 on 6 R.Al, tlfecanstaemapmw aed 100 pl of
for 15-2 1nutes, 50 mcroljter | asma was
samplf goRiRpaPL IgiE0 tm@lut@aggfﬂfro@ﬁr%% s FsocidRgh Aiet another
mcul(fﬁfdn@ﬂtl%r a %&Qten’{ﬁfﬁm‘é' (Ihélwzéﬁs hl@ wahaxahibfae v@éﬁf”f’l@f [ buffer, and 100

mM bar bi turate, mM sodium citrate,
ul oﬂ\dalﬁbtm-lahwﬂbdr‘ant%dy dnbttéd 3inst THedEGRRike dsmusar(e ugd'dbds ddded. After
cup in and i ncubated at 37C for 2 m nutes.

anoth@frlobmwbag?m Ht lit Wecfp%@ve Rys mpeewashes withdd Typuffernd@Qml of
so A A2 850 BT TP A8 GFRRGRTY ARG Y oo o

addetihA ftetapkiees tli he inchibatiees R E., fdilowel diytd mgrea@dshysi \t/yh THIT buffer, 100
sence of TF the sane_assay _was used with

wo ﬂ@ﬁgén So¥t -tEtRRRTHRYpEEAdING, K%%Tﬁ%&%ﬁu@eyw)ug a«i@d After 30
min DR KRBl 3 L 08 AS0RE HOEL APEBfgremine.

standardaneestpaqmemamg&hmnﬂmdwse\be@@)l ng ti mss wer e
recorded on a Thronbotrack |V coagul oneter (Medinor).
1ooAiteI@1atwqimﬁ‘éH/8MRaa¥ IV AIpANES mme b@@mam@pé thipugh &g Glademain rather

[ 0 |
than ?&/}B{%Q{ n’ﬁ{}lg %g&&%@ dBE? %‘1 gng r ans rvpegg 3?9 c@%édlo?veeg% Cilttov\r/]lth an
antlbrc)dp dlra'dterl ggadist tha:g‘i(ﬁléaké ﬂﬁlﬁalwalﬂd forrdetdcaibe,th dayciaéldicpér@nt biotin-
gl bl ood cont ai ni ngD 10% 0. 13 Mtri-sodi um

1abel&dt%wloa@ st Clotryurinantibodpay used42 Hatmalh Yabul reswed)- In this set-up,
Assay 20 Th
5 ml\g)g,:%]@llyt 13 ag@@t tﬁ%éﬁ-ﬂl"%{i%ﬂy ﬁ.ﬂjf ' ¢ Say _he

e varian ave small peptide
substrates can be neasured using the chronogenic

rate S-2288 (D-lle-Pro-Arg-p-nitroanilide). FVila
EXAMB@ESM ed to about 10-90 nMin assay buffer (50 mM

Na- Hepes pH 7.5, 150 mM NaC, 5 nM CaCl2, 0.1% BSA,
Heparin). Furthernore, soluble TF (sTF) is
E"a‘J{JHem ed to 50-450 nMin assay buffer. 120 | of assay
bufTher Xirsy straceate wf hAVER it ¢onvflest vith kWlubk tissiigdfaetoa byl Bdfner et al., J

bati on at 25 rqom tenperature
Mol mh@én{zéﬁgﬁ%@f ﬁﬁi fOF By ey byt i§ goie that the ambesing of residues in
the @f&@n d 8es mBefdilofNtht Sequeb @' e’ WY hALdistd G 6
' C88 satgst r atoe to equ M and t he absor p?llggnéugbﬁﬁdglmr?ﬁwmg
aCCOlfd@giQtSéiQI{Déw laThfsmnabarboxyeglptannd: 8cids at positions 6, 7, 14, 16, 19,
20, 25, 26, 29 and 35 are all here named Glu (three letter abbreviation) or E (one letter

abbreviation). Residues 143-152 are not present in the structure.

Surface Exposure

Performing fractional ASA calculations on FVII fragments alone combined with the
definition of accessibilities of non standard and/or missing residues described in the methods
resulted in the following residues having more than 25% of their side chain exposed to the
surface: Al, N2, A3, F4,L5, E6, E7, L8, R9, P10, S12, L13, E14, E16, K18, E19, E20, Q21,
S23, F24, E25, E26, R28, E29, F31, K32, D33, A34, E35, R36, K38, L39, W41, 142, $43, S45,



10

20

25

30

ELI SA Assay 30 FVII/FVIla (or variant) concentrations
are determned by ELISA. Wlls of a mcrotiter plate
wae@4oz@pbed Wi th an anti body directed agai nst PEGEDK2003/000632
prot ease donmain using a solution of 2 tg/m in PBS
(100 tI per well). After ovefRight coating at R T.
the wells are washed 4 times wth THT buffer (100 nvi
% 1,
O I D SO0 805808 R BRIbOS e 50 3 gy F7L. 73
P74,tA7S0E71% T REIMERZi T8 HA4f KmDORES 831 Q8% L9 WQ Y%, N94, E94,

cor 5008 U 53 b B 40 A g . oo,

L12Embbeg 1 28msh 2409 155 of126 SPIMR) PliQDHtIBOWﬂHIYEdBi ul 4 uml E142,
di l'ution buffer 5THT + 0.1% Casei nlgl i s added. Aft
b

K143,RolddeN145 iddabil bh I@f4871P}ﬂ'9 &x150.doh 1 BApar@atids 5157, \'§158 P160,
ng‘%lﬁ%bﬁ%ﬂ ‘rﬁﬂﬁgbg f‘4 A 178 ibrlggrrn? fﬁd@g' K395 é{é@éﬁzbo R202,

ed antl |rec gai nst

NZOE@M |92g4 ders, BIZ(I& IDZJW[TG)ZIS S)Zil@dSQ]ZZ N2per SZ&QDEFQKENZBS P236,
i ncubation

th
GOITTR3B 1 #5h NIOGHRAH 25t Py Naoai TR oPeas EbooRo60, 1207, E270,
R27Pfif29 d?ﬁq%‘ g@?ﬁ?gg %@L%? rL‘Q@ﬁel?? %0, éé% Q) 1293, 1295,

di I"ut’ ter anot r I'hcubadtion’
E29GRNBO1, M30boTid0y, 308, DA% L3AE EE 2yB 13, R&'IISbKBi@rV31]ZOG318 D319,

ssad b B o 03 355 B MP0EL L6, eme el st

R35£C§F354l 0366 G I lr37dG«Qs7|1 93721 RY76256% (0338 0kIssh, ®392, $393, E394,

onmis determ ned standard curve i's prepared
P39i,|£<i3ﬁg PINVGRSS, (Wsmmo;)mo& Péohand MQGy FVi

/ FV ]illeﬁf ?ligyv\éar}eg@h%nhgﬁﬁ? taiﬂg Bﬁ,tﬁf:xé 5 8 ﬁg%ﬁose? rt;]c‘;jl the surface:

Al, A!mm Els| B\, BET8URD, MY, E$46ERS RU3LEMD, merqwﬂzwﬁw EZ@S E29, K32,
ant i body di rected a ai nst_the EGF-|ike domain an

A34 B BBPoR38.d-39al42; § @Hepé§n®5bls<§t2r $|53l9516a§é54%@ K62 L65, Q66,
$67 ;{g%%'loﬂ% ﬁﬁt);w E’J‘ndﬁ. ﬁb@%‘gbbﬁ% Kn%l @gdgé? o §89 190, V92,

Set-u

N93tE94l; m@ﬂ'Hroemﬂod; T108, KﬂObLSlflerEIIGEXMlIESI ﬁmzmma1@124 V131,
X-ray Sstructure ﬁf hEVL ] a i

E13?sé+16§|%14t2r #d Bl Plan A onnld /. <1§t14§1 m%Ql%lGhﬁloRm G155,
KlS%ﬁﬂt@OtIﬁe &9, JL\‘1675J 7fﬁﬁ d% 'Nzﬁé)oei{ )Is814 | E21IsSHP 96 &S 18, R224,

nunmbeti ng o resi ddes in e ref erence does
V235 d2360GR3iy T2R8, B24f) €268, VIES, &2h6, ’F@ﬁﬂeFﬁﬁdRWﬁiéﬂS 1288, D289,

Roog S Bt et o b e T AuRhE Qe Baiitue. @512 oaid rats. Kate,
G31§-ED311)9N3§§ %5 B934,3834128350 G347, ﬂrfm %:JsshKB@ reyoedE394, R396,
(fhree Tetter abbreviation) or (one’ letter

P397a613|9évR‘éQ2 $AP4 ambB4Qfues 143-152 are not present in the
structure. Surface Exposure Perform ng fractional ASA
cal cul ations on FVII fragnents al one conbined with the

Tiss@qmie&,imhmngrsj@f accessibilities of non standard
and/ or m ssi n% resi dues described in the nethods )
Performing ASA calculations the following residues in human FVII change their ASA
in the complex. These residues were defined as constituting the tissue factor binding site: L13,
K18, F31, E35, R36, L39, F40, 142, S43, S60, K62, D63, Q64, L65, 169, C70, F71, C72, L73,
P74, F716, E77, G78,R79, E82, K85, Q88, I90, V92, N93, E94, R271, A274, F275, V276,

R277, F278, R304, L305, M306, T307, Q308, D309, Q312, Q313, E325 and R379.
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resulted in the foll ow ng residues having nore than

25% of their side chain exposed to the surface: A,
wO20048X09F4, L5, E6, E7, L8, R9, P10, S12, L13pCEDK2003/000632

E16, K18, E19, E20, @1, S23, F24, E25, E26, R28,

E29, F31, K32, D33, A34, E356R36 K38, L39, W1, 142,

S43, S45, WD 2004/ 029091 PCT/ DK2003/ 000632 63 G47,
ActilA8ire R¥Bon AS1, S52, S53, (B6, Gb8, S60, K62, D63, 64,

L65,  Q66, S67,169, F71, L73, P74, A75, E77, Gr8, R79,

Eg2 Iheaelive;sge regigrsis defied 1sginy rewdie hagmg poipastye atquy within a

R N T

V16B1k®9, G120} L1V1,23] 7651287, AIWA8G 174, 791,80 TT BRI, WB81V189, S190, A191,

AR K18, NS a7 WOV e s 2889, 10g0c8 2 ey, 233,

1 7 7 7
Y23ﬁl'g%35 Eil_zgg Giéi;’g%?%é\ﬂfé% dh Hzﬁil\izl'g%n?%zgés A&'ﬁ}méﬁg% V281,

S283443283, W2B#, G2 £)28601293, SZZQ,EQEZX:SZC&MEN F223,D32835339, C340,

Teas2 . UN24 4 L P251
k3P, gt fsdectan it 3gh taa8tsbe, B od6y 01,83, 363
W362T365,/2%8, VB280y 371728378 IR288, Vmﬁbz 3829933, G296, 13894400 and
T293, L295, io E296, N301, M06, T307, B(8, D309
F403.311, @12, @313, R315, K316, V317, C5318 D319, S320,
P321, N322, T324, E325, Y326, Y332, S333, D334, S336,
K337, K341, G342, H351, R353, G354, (B66, G367, T370,

The RBlgE of ﬁ%?ﬁriv&&?&BmEﬁ@&'ﬁlej@SS K389, R392, S393, E394,
G398, V399, L400, L401, R402, P404

P39 96, P397,
an d’?"rﬁ’g%g ng Ve 81k Pigdingsiediregionatps dsfined hyriswd dpspection of the

FVHﬁ@@héLtul%' I%K?Eé’d&b MP%SR%%%(@%%M 3\%6?18%@&?80 @%1 A292,

P321@T.L‘1 Tfﬁ@B E25, E26, E29, K32, A34, E35, R36, K38,
L39, 142, S43, (A7, D48, A51, S52, S53, @6, B8, S60,
K62, L65, @6, 567,169, F71, L73, P74, A75, E77, GI8,

ExafgR,2 E82, HB84, K85, D86, D87, B8, L89, 190, V92,

3, BE94, (07, T106, G107, T108, K109, 5111, EI116,
Deszgg_g}@an @PMSZOMQ@“"@@ZSXP'@&W OthEYII n E@Bﬁnaliaillblzlls E142,

e S M 888 S R B

cDNKE880diNg BliinarR2108d c&gbthtior2ddtor V2 W6th ifedh8ve dtdsi gna‘l@é’&hde (Hagen

P236, 7, 1238, H249, @50, V253, D256, T267,
et al Rﬁgﬁﬁ’. P %883 4_42@3 wqggggthesn{:@gg orc@gqlfacmggg hlgh;pggress_glgfn

a4 O8Iy i k8 5880 51 o
consﬁ@%seqh(&i}ﬁ (KB22 M. H394/, BiRBBIR,7 AUBHX 19668984 7- 5002 thE¥Bére is a
P406, 25 Tissue Factor Binding Site Performng ASA

peregLinatGi £ ihg SamsERB SRR eaes HRF U0 A TH stgreadom\Agcondly the open
readlﬁ@ 8868 of BRI vati ASAumaibibBE cﬁ%ﬁ%g?{ facld SN A %ﬁﬁéﬁfmakln ga

defined as constituting I ssue fact or

bias igjthecodon ysagekd BardF Bk, coEG& frmﬁntly_%d nFHQhI];ZIeB&,preSdéﬂ human genes.
Furth%é QWO trgnslau[c))%gl Sto (A:'ddo:rlls gv%fellggerte at the en Zazoperll_ Zg’admg frame in
order to facilitate efficient translational stop. The fully synthetic and expression optimized
human FVII gene was assembled from 70-mer DNA oligonucleotides and finally amplified
using end primers inserting BamHI and HindIl sites at the 5’ and 3’ ends respectively using
standard PCR techniques.

A vector for the cloning of the generated PCR product encompassing the expression
cassette for factor VII was prepared by cloning the intron from pCINeo (Promega). The

synthetic intron from pCI-Neo was amplified using standard PCR conditions and the primers:
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30 P74, F76, E77, Gr8, R79, E82, K85, (88,190, V92,
NO93, E94, R271, A274, F275, V276, R277, F278, R304,
wao 3@3/02900806, T307, 308, D309, @B12, B13, E32BCEHDE2003/000632

R379. WD 2004/ 029091 PCT/ DK2003/ 000632 64 Active

Site Region The active site Pégion is defined as any

resi due having at | east one atomw thin a distance of

10 Afromany atomin the catalytic triad (residues

H193, D242, S344):1153, Ql67, V168, L169, L170, L171,

CBP@]H;@ULL BECT@}ZEA@EQACT@%CAMAGTM CA/![@Q IBI@ 3) and

caiggag 13 ipkifopbniceFifhadatiorRific fiET S K

P236, (237, T238, T239, N240, H241, D242, 1243, A244,
L245 1246, V281  S282. (283, W84, G285 Q286 T29
resulfipgn a 3% bp PERApagmmp- Thefgpgenpaascut satgVhatang . amkﬁlpiforc

clonggdfro eiiyas AR ifned R niooen) Heifne mipBead 320,
T378he aq)?&;smv%a&ku@ﬂz{umﬁa $0MBB 6yas LBAZ iamaen dreBabAHT and

F405. The Ridge of the Active Site Binding Ceft The
HindI[l gjes ffPHA4, r&%"c“‘@%‘"slﬂ?%‘“& PRd?2#y cleft region was

def h“@rgg‘% anb\%tfall clbﬁmg %@FVﬁnva‘Plfar’\\lz%‘ﬁes &\M@ %g révgh%t M{dereI sites of

the [(B‘ZO]E baM@Zpre]sﬁoﬁl@Mnm CET320a detfvatinp béPE#%a@nng)ﬂﬂeéVheI site was

R P N R3S ks e
CBPRORRIPASHQD N@S)SdiﬁrGBlb@F 9 (SE@ IDWNO:6 el"lﬁ§ Ha%xﬂerﬁ BN cut with

encodi ng human bl ood coa t|o act or its

Xbakeadi Xpw! gibelonesd hptweengbe & gdlean(dla%@é pitesef P£#226 lpg@lsng PNAS plasmid
oo, PEAR AP ARR SR GE L Pl EA Bpuca

stan@e@@i PURCHHREEte- m&tdmﬂuﬁag@@s@@gag PEAHU4 B télh@lal@ai’rﬁﬂ@ustom—
consensus sequencgE&Kozak M J Ml Biol 1987 Aug 20;

synthayged prigwis. Spgcific GETRAY baskd pxpression plpswmide werengengrted Py excision of
e ARy SOAUGORL PSRRI Al BENATGL At thenconed

into Vatl and MuTent OEDE2D. Foagiingile tre GEER20rdeciiiveg0088 encodmg the
making a .hias

di d th d
FVIR%IQ{S%@H% %@a@fe'%f XPISiERf ¢ h‘q VW%&&%@%@&? 3@%5’ ﬂm pB0075
and d6R&Binto WltaﬁﬁPmeim ¢pngl ational stop codons were

Inserted at the end of the open reading frame in

order to facilitate efficient translational stop. The

fuh%y synthetic and expression optimzed human FVII
was assenbl ed from 70-mer DNA ol i gonucl eot i des

Con@%tif)h@ ApYesaivRlveboAkn3Bdil e DEHERE Sf iha S@ehiifrD
BanH aﬁ%lendlll sites at§?ﬂgp and 3' éﬁds

r es pbefallpping primery wese used Ped VREHOE @e pAManeBCRA vect or
for the cloning of the generated PCR product
enconpassi ng the expression

L39H]|rhFVII
CBProFpr526: GCTGAGCGGACCAAACACTTTTGGATTAGC (SEQ ID NO:7 - direct

primer)
CBProFpr527:. GCTAATCCAAAAGTGTTTGGTCCGCTCAGC (SEQ ID NO:8 - reverse

primer)

[42R]rhFVII
CBProFpr530: CCAAACTGTTTTGGCGCAGCTATAGCGATG (SEQ ID NO:9 - direct

primer)
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CBPeoRimr &5 0

cassette for factor VIl was prepared by cloning the

intron frompCl Neo (Pronega). The synthetic intron
wo camiop@bt Neo was anplified using standard PCRPCT/DK2003/000632

conditions and the primers: WO 2004/ 029091

PCT/ DK2003/ 000632 65 CBPr oFé?I 74:

AGCTGGCTAGCCACTGEGCAGGTAAGTATCA (SEQ I D NO 3) and
CBPQﬁ‘%’r?ﬁP r | ¢RTCHEIEIROEPCUAACARALT ASTIGRETSEGEON® 10 - reverse

NO'4) 5 resulting in a 332 bp PCR fragnment. The

fragment pwasegut with Nhel and BanHl before cloning

into pCDNA3. 1/ HygR (obtai ned from I nvitrogen)

resulting in PF#34. The expression cassette for human
[s43§3ﬂm VI1 was cl oned between the BanH and HindllI

sites of PF#34, resulting in plasm d PF#226. | n _order _
CBPyeFpt Mow AOCTSBH HECOT TP TABACKHATERES (RHQBRNQ Rk - direct

Mel and Pﬁlﬂjn @ites of to the UCCE based

expr essi on- Fdsnmid CET720 a derivative of PF#226
CBPraitpe$3ty t Q6@CIEICGCTATWIST GAATE0AA A ASAGHIPESER BD NO:12 - reverse

tenpl ate a DNA fragnent was made by PCR using the

primers REPFBFpr2i9 (SEQ ID NO 5) and CBProFpr499

(SEQ ID NG 6). This fragment was cut with Xbal and

Xhol and cl oned between the Xbal and Xhol sites of
[KePPugdMI resul ting in the plasmd PF#444.

o Lo R oS B ARl o - e

si te-di r egigek)mut agenesi s usi ng PF#444 as tenplate and
custom Sént hesi zedG&rgi ners. Specific CET720 based
TECASH GGl (e pdO8ALCEFCEXET (R BP NQ:jhék - reverse

vari ant gﬁ%g romthe correspondi ng PF444-derivative

by Nhel Brrel and then cloned into Nnel and Prel

cut CET720. For exanple the CET720-derivative pB0088

encodi ng the FVII $S43Q variant was nade by exci sion
[KOZRIhIL v a1 j ant gene by Nhel and Pnel from pB0075 20

CB rfds‘?”eéd(ﬁi(?cﬂi‘é&@&@@ﬁbé&c‘ﬁé@@&gg‘%ﬁ@ﬂf@: 15 - direct

struction of expression vectors encodi
pol ypept i pitmemar i ants of the invention The follow ng

CBPE%#%?] F%&?@%&%ﬂ%&@é@‘?&&&%ﬁ@&%d@éé (E]g:ésiD 1%8 1f6 - reverse

GCTGA - CACTTTTGGATTAGC (SEQ ID NO 7 - direct
primer) ProFpr527: GCTAATCCAAAAGTGITTGGTICCGCTCAGC
(SEQID NGO 8 - reverse 30 priner) f [42RlrhFVII
[F71@£§Q’ﬁpr 530: CCAAACTGTTTTGGCGCAGCTATAGCGATG (SEQ I D
9—— direct priner)
CBProFpr540: GAGCTATATCTGCGAGTGCCTGCCTGCCTT (SEQ ID NO:17 - direct

primer)
CBProFpr541: AAGGCAGGCAGGCACTCGCAGATATAGCTC (SEQ DINO:18 - reverse

primer)

E82Q]rhFVII

CBProFpr542: GGGGCGCAATTGCCAGACCCATAAGGATGA (SEQ ID NO:19 - direct
primer)

CBProFpr543: TCATCCTTATGGGTCTGGCAATTGCGCCCC (SEQ ID_NO:ZO - reverse

primer)
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WD 2004/ 029091 PCT/ DK2003/ 000632 66 CBProFpr531:

CATCGCTATAGCTGCGCCAAAACAGITTGG (SEQ I D NO 10 -
W@eioawey9{ S4301r hFVI |
AACTGTTTTGGATTCAGTATAGCGATGECG (SEQ ID NGO 11 -
primer) CBProFpr535: CGCCAT
(SEQ ID NG 12 -

LoBOTGCAGCT AORGCIGBARCANCAEITTT

pri mer)

GGGGGCT
(SEQ I D NO. 16 -

15.f K62R1r hFVI |
CCAGCTGCAGAGC (SEQ I D NO 15 -
LoB070:er )  CEBTaATECAA AXT IS )

reverse
PCT/DK2003/000632
di rect
ATACTGAATCCAAAACAGTT
prinmer) 1o | K62El r hFVI |

5 CBProFpr 534:

reverse

r536: AACGGEGEGECTCCTGCGAGGACCAGCTGCAG (SEQ ID
dlrect

primer) CBProFpr537:

GCETTNGRIEQ ID NQ@dér glirect
CBPr oFpr 538:

di rect
MOQ2 - reverse

reverse 20 prinmer) FF71EIthVII

CBPr oFpr SBUMEREAGCTATATCTGCGAGT GCCTGOCTGCCTT (SEQ 1D

NO 17 -

di rect
AAGGCAGGCAGGCACTCGCAGATATAGCTC (SEQ DI

[L390Y iR [ E820) r hFVI |

prinmer) 25 CBProFpr541:
NG 18 - reverse

CBPr oFpr 542:

LoBEH pr 1 ror YNBSS b SMAC RORTCAROBARET BECARY Mo Bt

(SEQ I D
PCT/ DK2003/ 000632 67

- reverse primer) WO 2004/029091

[ L39E] rhFVI | LoB069:

LoB@ERGECGGACOAEABATIITASAATGCT TSEPUTH QI Z3EQ IDi N@24 - reverse

L6501rhFVIl
LoB075:

LoB076:

[L65S]rhFVI

LoB077:

LoB078:

[F71D]rhFVII
LoB079:

LoB080:

[F71Y]rhEFVI
LoBO0S81:

primer)

CTGCAAAGACCAGCAGCAGAGCTATATCTGC (SEQ ID NO:25 - direct
primer)
GCAGATATAGCTCTGCTGCTGGTCTTTGCAG (SEQ ID NO:26 - reverse

primer)

CTGCAAAGACCAGTCCCAGAGCTATATCTGC (SEQ ID NO:27 - direct
primer)
GCAGATATAGCTCTGGGACTGGTCTTTGCAG (SEQ ID NO:28 -

reverse primer)

CAGAGCTATATCTGCGACTGCCTGCCTGCC (SEQ ID NO:29 - direct
primer)
GGCAGGCAGGCAGTCGCAGATATAGCTCTG (SEQ ID NO:30 - reverse

primer)

CAGAGCTATATCTGCTACTGCCTGCCTGC (SEQ ID NO:31 - direct

primer)
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primer) LoB0O70: GCTAATCCAAAACTCTTTGGTCCGCTG ( SEQ DCD

NGO 22 - reverse 5 priner) [L39Q rhFVII LoBO71:
WOEABTCACCAAACAGTTTTGGATTAGC (SEQ I D NO 23 - dP€EDK2003/000632

prinmer) io LoB072: GCTAATCCAAAACTGITTGGTICCGCTC (SEQ ID

NO 24 - reverse primer) [L688]rhFVI1 LoBO75:

CTGCAAAGACCAGCAGCAGAGCTATATCTCGC (SEQ I D NGO 25 - direct

Lo = AR S RO T PRSI 2. v

LoBO77: Cﬂﬁﬁ‘ﬁAAGACCAGTCCCAGAGCTATATCTGC (SEQ I D NG 27
- direct prinmer) LoBO78:
GCAGATATAGCTCTGGGACTGGTCTTTGCAG (SEQ I D NG 28 -

KeTERM&seempvimer.) 25 [ F71D| thVII LoB079:
CKCIC%iKIKICTGCGACTGCCT SE IDI\I029 - direct
CBPoFnrdy)  LGROSIGOESEILR BEAGEGCERT ATCTGC

NGO 30 - r 71 Yl thVII LoB0O81.:
MGA&TA@%@?’W( SEQ I D NO 31 - direct
CBPRoFpiRI4). WGCAQKIT A2ACTT AT DEZTGH TO0BESC ABGAGBIBACCGTTC
GCAGGCAGGCAGTAGCAGATATAGCTCTG (SEQ I D NO 32 - reverse
priner) [REEELD BSHP4 hroyese PEMEBPr oFpr 703:
GAACGGEGEEGCTCCTGCGAGGACCAGCAGCAGAGCTATATCTGC  (SEQ ID
NO 33 - direct prinmer)
Example 4

Expression of FVII or FVII variants in CHO K1 cells

The cell line CHO K1 (ATCC # CCL-61) was seeded at 50% confluence in T-25
flasks using MEMo,, 10% FCS (Gibco/BRL Cat # 10091), P/S and 5 pg/ml phylloquinone and
allowed to grow until confluent. The confluent mono cell layer was transfected with 5 ug of the
relevant plasmid described above using the Lipofectamine 2000 transfection agent (Life
technologies) according to the manufacturer’s instructions. Twenty four hours post transfection
a sample was drawn and quantified using e.g. an ELISA recognizing the EGF1 domain of
human factor VII. At this time point relevant selection (e.g. Hygromycin 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 within one week.

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

A vial of CHO-K1 transfectant pool was thawed and the cells seeded in a 175 cm’
tissue flask containing 25 ml of MEMa,, 10% FCS, phylloquinone (5 pg/ml), 100 U/l penicillin,
100pg/1 streptomycin and grown for 24 hours. The cells were harvested, diluted and plated in
96 well microtiter plates at a cell density of ¥2-1 cell/well. After a week of growth, colonies of
20-100 cells were present in the wells and those wells containing only one colony wJere
labelled. After a further two weeks, the media in all wells containing only one colony was
substituted with 200 ul fresh medium. After 24 hours, a medium sample was withdrawn and
analysed by e.g. ELISA. High producing clones were selected and used to produce FVII or

variants thereof.
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CBPr oFpr 704:
GCAGATATAGCTCTGCTGCTGGT CCTCGCAGGAGCCCCCGTITC  (SEQ I D
wWOEh03429091 ever se primer) io0o Exanpl e 4 Expressipar/DkK2003/000632

FVI1 or FVII variants in CHO KI cells The cell line

CHO K1 (ATCC # CCL-61) was sé&8ded at 50% confl uence in

T-25 flasks using MEMa, 10% FCS (G bco/ BRL Cat #
Exar]‘n?ﬂagé') P/S and 5 g/m phylloqui none and allowed to

ow until confluent. The confluent nono cell Iayer

Small\lasalk pansteatnag polypbptile yaotints ned silfeqenegetivatiph asfripdothrombin

descri bed above using the Lipofectam ne 2000
actiafatinsf ect i on agent (Life technol ogies) according to

t hep RN AGEBEE thefeok Mekd p{ﬁ{fie@%ﬁd adtRRddYasfONGwWA QUE %rocedure was
post transfection a sanple was drawn and quantifi

perfcumerigat é"Cg 10emMINa6A ané ¢0 gVl adde whaeddedito la%ml hardﬁsted culture
]
medgm@f/?@ ﬁy ?%I gjusméa‘ ’;”5 %n(ti g)'érﬁle%{egltgg ;1%{1) colun{uhwas prepared

by c&fling awhédbcldhal i PRsERp afdeﬁlezﬂﬁl(ﬂﬁ-ldﬁ@aﬂl a@mbbd)Olfo QWBBha&ivated
transfectants. When usi ng)eCHO K1 20 cells and the

Sephagase STRMSITE aBoHES P Meansibodesmuiples pes Ml &esii The pagnaesd cyffure media

v 0 Do) oS RS e Bt i 1

mM G)mpr BX)sinVONPGI, 3P ey Cly pHi hﬁt’ﬁlﬁﬁormciﬂna] amfood}'-lﬁffl}ﬁily matrix with

fect pool was .t nd t IIs seed in a X
poungRV s SEriealany IHBRAED BY PG e AOTBRY IRBE! HRRHRE colurin t
andé: y tpgy| I oqui none (5 g/m), 100 U1 penicillin,

g/I streptomycin and grown for 24 hours. The cells
vver EVHarwes amgsl thegtioff smeeschcaimaied kaak ¥Ha by incgBatigal with prothrombin

il g PR o BO ) WP o bindad e efgio g

FVIIE & ds FedtRERd Hye&RiBkink fhe dofuie klaterDbilohed ®y \eRltion using 10 mM Tris,
cont ai ni Q‘&éonl é one col ony were 30 | abel | ed After a

25 mMIMN468r5 $H8Re nedia in all wells containing

onL PRy PR B Al cond v

finalahebmaogiapisie dolaynne witichkbh&fed bf §RORASIHQIS0gokinon®s-cquilibrated
wer e sel ected and used to groduce EVIl or varjants

withtIQapiotris, g Y29 guM k63 YEa e elugs! frem AP @ROS
Hqs% colth asif@LE nfFirds! %MJEJa@f 38%1%%&&15 g ¥ 3T lf@pms@ﬁgime

ubsequent activation Wt rothr acti vator
columndvivtat( aM Fris N2 @df Na€l, epHp&lﬁl FV#d ehnell fxomithaPORB CsHQS50 column

follows, . S5 perfornmed at 4C. 100 nM
was Nﬁ@daénéoimﬂwﬁﬁﬂ’%g@%? \g%g:&%r‘to 1200 nl harvest ed
culture nedia followed by pH adjustnent to 7.5 and

sterile filtering. An affinity colum was prepared by
Examplgf i ng a nonocl onal cal ci um dependent anti @ a-domain

Largae[]stciaﬁ%%iﬁtcgtio%l\l %r p_o?y%te})t\z/c?etv%giants and subsequent activation

FVII and FVII variants are purified as follows. The procedure is performed at 4°C. The
harvested culture media from large-scale production is ultrafiltered using a Millipore TFF
system with 30 KDa cut-off Pellicon membranes. After concentration of the medium, citrate is
added to 5 mM and the pH is adjusted to 8.6. If necessary, the conductivity is lowered to below
10 mS/cm. Subsequently, the sample is applied to a Q-sepharose FF column, equilibrated with
50 mM NaCl, 10 mM Tris pH 8.6. After washing the column with 100 mM NaCl, 10 mM Tris
pH 8.6, followed by 150 mM NaCl, 10 mM Tris pH 8.6, FVIL is eluted using 10 mM Tris, 25
mM NaCl, 35 mM CaCl,, pH 8.6.
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Sepharose FF using about 5.5 ng anti body coupl ed per
m resin. The prepared culture nedia was applied
wo@aieght to a 2 m nonocl onal anti body affi NPCYDK2003/000632
colum pre-equilibrated wwth 10 io MM Tris, 100 nM
NaCl, 35 mM CaCl2, pH 7.5. THAE nonocl onal ant i body
affinity matrix with bound FVII was subsequently
un pﬁ&ktﬁg Sé&‘)na g%ﬁfaﬁ{ffrwﬁg &8 af %{fﬁﬂm JERISA is@reﬁa&é&"ﬁ}l Qfipling of a
colum to FVIT or “variants thereo
monwvelpeal alaﬂmmatcbgertd@ml:amucaa Uymamcambhod)ouo QNBhacprv@teldrS@nbarnse FF.

vat or..from anus, scutel | a us
Aboch b PG E IR o PEHE! B T IYHRe £ S sy o g Tis,
100 ﬁMNﬁ@i e Qv CROBPH N8, Khel 8 @h&gmormt Qi tcf@édn@&&ﬁﬁhﬁbﬁ of 100

elution using 10 MM Tris, 25 nmM Nadl, nmM EDTA _
MM 8la6] amth thealHtadjusted o 7 He 746 Ader OAN @mltqagoraghﬁhé samiple, the column is

ol AN S SRR WP g s

wuhhl@ﬁ%mqﬁwmsavwematd 7hhaNedis pMv.5. 10 M Tris, 25 nmV
5 nmM EDTA, pH 8.6. FVIla was el uted fromt

Poﬁqshz thirdcgmomaogrwphigsthagondyckat e the samplgiis méred tgdhelow 10

oS QY ERELEr g, BB, ey AR R T8 s

coluﬂ@@qmbbmrm wites0 mM)Nadl do mMO[hsmH B@t)nat 4 dertshtigaround 3-5 mg

nodi fi atlon le 7 .25 Large- ur|f| ation o
protejB Py el AR Obiaf %ﬂ@emt&ea@mségtﬁ%mp igidny el S washed with 50
mM 31 Y v Bfid E 186 ﬁﬁ%b&}i r4I }Tdu?sdwfﬂ% a T8 &34 cdifin volumes (cv) per

procedure i s perforned 4C. The harvested culture
hournEok EVilrpooteinas gluesloming qogre@imttqf&alOO% af $00aiM Netbd 0 mM Tris pH

St th 30 KDa t-off
8.6 C’E‘% ?‘?E%WJL%'E%{H@%-g aﬂ??‘@rar%em é\(ﬁ}ﬂ ration of C;Jheoma\di um

Ci t Fadt e Fifal (ﬂlﬂﬁ'ﬁﬂogr@ﬂ c Blvh AR commicovity 8 1@%@&@&1&@ 10 mS/cm.
8.6. If necessary, e conducti vi tq{ is lowered t

Subsgapanily3be sampig/itanplisd ke Quiepharpse qatems fegyilbratgd a@tbl }i4@@nM NaCl,

o e SEIFHTI SIS STy 5o
then h&@hmmao ml\@ NIMI TIIOI rﬁM gl{k/lf}?gl?(gnée PIJL%%\HEHSII@XH1591UW with 140 mM

10 mvi
NaCl MmNt £V iineatt 0. Thricbiag: s A28 6 A0 ERESECl2 and
the ﬂ?ﬁ Y a@ﬁ%%g% $9%6§%a11>7 OF\J/:&B dohe a&cﬁ:‘a%]g 0398 Qﬂpﬂ‘n f—ﬂ? Q?j‘ﬁsted to 5.5
step, aftinity colum is prepared by coup ng of” a
for stnnagmdte&@ﬂc Cal ci um dependent anti @ a-domai n anti body
to CNBr-activated Sepharose FF. About 5.5 ng anti body
is coupled per m resin. The columm is equilibrated
ExaNNYgiJ‘S 10 MM Tris, 100 mM NaCl, 35 mM CaCl2, pH 7.5.
i s added to the sanple to a concentration of 100
Exp&gimdidlaeluliand the pH is adjusted to 7.4 -7.6. After

VC\Z {\lﬁa}%g qg%fll et o sgqtofrglﬁq\}l%ar% (plilbfe ?%O#F?bﬁalﬁﬂg lgz(? above) to

the Wlﬁ)lEﬁhdodpA@b?' 1 véaSecethi 186l vartirkdexhft aNpNgiChntlybidcigded clotting
citrate, 75 MM Tris pH 7.5.
activity (or reduced clotting time) as compared to thFVIIa. The experimental results are shown

in Figs. 1-3.
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For the third chromatographic, the conductivity of the

sanple is lowered to below 10 nS/cm if necessary,
wapah4iobeopH i s adjusted to 8.6. The sanple i s POEDK2003/000632

applied to a Q@ sepharose to colum (equilibrated with

50 MM NaCl, 10 MM Tris pH 8.8) at a density around 3-5

ng protein per m gel to obtain efficient activation.
CL%r application, the colum is washed with 50 nM

10 MM Tris pH 8.6 for about 4 hours with a flow
of 3-4 colum vol unes (cv) per hour. The FVII protei n

1. Aif%“f%{\ﬂ%ﬁgyﬁs IH? %%cat%rggﬁg i(l?\?]ga)cgylypg%}?c? 0/\96181%{1 5.}00 I}ggan ammb acid

sequfaﬁ&%hﬂ)?ﬁm% re1 Paaindcidimodifitations rdlathal to hhmaiFaegr ¥ANhEVII) or
step, the conduct|V|ty is lowered to below 10 n5/ cm

hum@mE@céquWéHa fyFVHbaa davingphecanigo apigIse@gneoshewn-ig SHCAHHB®: 1, wherein
4
said § éf‘r}%&/ F%‘lﬁly%‘fe Cé)na{q%és %?L\MS{ &g%c gnn%@ez{\?% %olgilt%g]rﬁg‘egted from the group

consitiaf ©f N3P 42, 18430Kb2, Ud15$F¢D|E8thu$275 hen washed with
140 mM NaCl, 10 nM gl ycyl ?I ycine pH 8.6 and FVII is
\@Ffuth@d)rww%thiu@lc}ﬂ\ﬂﬂa ignot 15 mv cad 2, 10 v

G N SR A T P
[A\n/é(er]ém+D§3NdA§dTﬁ-K3@TGLM]hFMHﬂlﬁé’HaHri s adjusted to
At SO et brs R FARPR AR or

L(Aﬂ%ﬂSF@ﬂW&P@@@KBE@Q)MNEKWI@8fr+@99m)=vtmhwh@or

say" revealed that the variants exhibit
[A 134 WW&@HMHR@V&B&@%B YD FEN+ AT HK AT HGPEIhFVIVhE VIIa or

BISERT Gtk B DA SR AR VR 05 | 0
A@@%g%g?mgf@ggct SO TIAN LS 4T¢KABW$.L%%E]9§§?§WH2‘ or
BTGV SR QR EAII TN TGS LBV R llasoram ho

@%Pﬂ?ﬁ?h@\éﬁh&ﬂysw tor \Q/HFi g PHWE avi ng t he

[MPQIaF¥O/FVARquence shown in SEQ ID NO 1, wherein
said variant sequence conprises a substitution in at
| east one position selected fromthe group consisting

vén%ﬁt aci':éll%mgﬁé%ian%qz whiefemh saF d @anaﬁggeqﬁgx‘?ce':c%ﬁ{imsw dtfleast one

€ proviso t Sald varl an I'S not
subspmﬁfaaawﬁamﬁwg&nplcaﬁﬁgtmgﬁsﬂmpﬁﬂ/jg@, IGOHL 042R, S43H, $43Q,

Kook K G o TR R P IR A 3 bt SOy, ARV 2K gpd F275H,

With it 6 RPMARRRQARAES BB N+A34 T+K38T+L 39 E]l hFVI I/ hFVI |

a or
[KA2E+DR3NFAGKI BB RNIEI I KBPFHBRB N+ A34 T+K38T+L39E] hF

DAY R0, 33N+ A 34 T+K 38 T+L39EhFVIVEVIIa or
[AL1Y+A3S+FAGK+K32E+D33N+A34T+K38 T+L39E]hEVIVhEVITa or
[AIY+LSF+ROV-+P10Q+K32E+D33N+A34T+K38 T+L39E]hFVIVhFVIIa or
[A1Y+A3S+FAGK+L8F+ROV+P10Q+K32E+D33N+A34T+K 38 T+L39E]hFVIVhEFVIIa or
[A3S+FAGK+K32E+D33N+A34T+K38T+L39E]hFVIVhFVIIa or
[A3S+FAGK+LSF+ROV+P10Q+K32E+D33N+A34T+K38T+L39E]hFVIVhEVIIa or
[LSE+ROV-+P10Q+K32E+D33N+A34T+K38 T+L39EJhEVI/hEVITa,

3. The variant according to claim 2, wherein said substitution is L65Q.
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[ A3S+FAGK+K32E+D33N+A34T+K38T+L39E] hFVI 1/ hFVI 1 a or 15
[ A3S+FAGK+L8F+ROV+P10Q+K32E+D33N+A34T+K38T+L39E] hFVI | /
WO BOd4 29001 PCT/DK2003/000632

[ LBF+ROV+P10Q+K32E+D33N+A34T+K38T+L39E] hFVI 1/ hFVI 1 a or
[ 142N hFVI 1/ hFVIl1a or [142S]HBVII/hFVI]a or
[142A] hFVI 1/ hFVI 1a or [142Q hFVI ThFVITa. 20 2. The

4. TN 4Rt acRGRM HoGailn®, Gk daid YWHHRHiRKiBn $EF T W ar i ant
sequence conprises at |east one substitution selected
fromthe group consisting of L39E, L39Q L39H, 142R

S43H, S430Q, .. K62EF,. 2R L65 65S,. F71 71Y, FT71E,
5. TR iapt e7oLkge B RRON TRk IRBRH RO 11 1 ne
proviso that said variant is not
[ K32E+D33N+A34T+K38T+L39E] hFVI I/ hFVI 1 a or 25
6. TheayayiaREIEROFENC AU TTHK SRR pbtifutinmg $83Qr
[ Al Y+A3S+FAGK+K32E+D33N+A34T+K38T+L39E] hFVI I/ hFVI1a or
[ Al Y+L8F+ROV+P10OQ+K32E+D33N+A34T+K38T+L39E] hFVI I / hFVI |
7. Tlee wiriant according to any of claims 1-6, wherein said variant comprises at least two

Al Y+A3S+F4CK+L8F+RIOV+PI K32E+ 4T+K38T+L39E] hF

subs{'y\ufipﬁq:gﬂlqcéedoﬁrom the group concsxig{ing OF Lg?g,'¥:ﬁ1§,-{(é% andLS4%8].

[ ASS+FAGK+K32E+D33N+A34T+K38T+L39E] hFVI UhFVI1a or 30

[ A3S+F4GK+L8F+ROV+P10Q+K32E+D33N+A34T+K38T+L39E] hFVI | /
8. TheRXrilaat acordingBe-eRONMP WheRHKSRE+DBBNeBHTseK B8 FulisBAEpns selected

hEVII/hFVIla, 3... T ' cC jhg to claim 2,
from,ixe BEQUR CQB?‘S‘%&&@%?%’B%E@%‘%%% 2004/ 029091

PCT/ DK2003/ 000632 72 4. The variant according to

claim?2, wherein said substitution is F71Y. 5. The
9. Theayarigant acgersirgiiorsdpime’ e &iwherein sehd pubistitusigngiare selected from the group

subst | j ' . i [
consiiE bt LOSQRETLY. 100 eB Lord iR I Vi BRE AV @ anc
K62Ea843mt according to any of clainms 1-6, wherein said
variant conprises at least two substitutions sel ected
fromthe group consisting of L65Q F71Y, K62E and
. O . . n @) . . .
10. Tt g hoLbrg iR (ARG PiHab Lol fr MBI Shbsituions
seledt¢dofroimhie groap porsisBigIt65QQ FOIY LIIGEI, altd/IMBQ.K62E and
S43Q 9. The variant according to claim7 or 8,
wherein said substitutions are selected fromthe group
11. BRAGaA d&gor@fnfkt(g%Qflﬁﬁbywh%%mﬁanﬂmég’@ree substitutions
F71Y+K62E, F7IY+S43Q and 15 K62E+S43Q 10. The vari ant
seleciestivomithggroop cbutising of WAsQ e Ml Y6 K @B/andi 3. conpri ses
at | east three substitutions selected fromthe group
consisting L65Q F71Y, K62E and $S43Q 20 11. The

12. PRNafiBt RESrAD D148 10/6RiI1M vhkbreintigidaubstiad ¢hs\aad §eddtted from the
conprises three substitutions selected fromthe Sqr oup

group enrsisitinggf b6SQ-E5DYHKORE, L@ Hnd-S33QQL65Q+K62E+543Q and
F71Y+K62E+S43Q.

13. The variant according to any of claims 1-12, wherein said variant comprises at least one

amino acid modification in the Gla domain.

14. The variant according to claim 13, wherein said at least one modification in the Gla domain
comprises a substitution in at least one position selected from the group consisting of P10, K32,

D33 and A34.
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12. The variant according to claim10 or 11, wherein
said substitutions are selected fromthe group
w@ogioztopi ng of L65Q+F71Y+K62E, L65Q+F71Y+S43(@CT/DK2003/000632
L65Q+K62E+S43Q and 25 F71Y+K62E+S43Q 13. The vari ant
according to any of clains 1732, wherein said variant
conprises at |east one amno acid nodification in the
eavaggﬁadc@orgﬁ% td4taim N8, Mﬂ&’eﬁa&b 1da\93a?19flldf‘uﬁﬁe1td%nﬁ4r1@é§r&n]1%sert10n of at
erelrn sal t |'east one nodification in th
leastcdmemmmino endpesidie beavesulpesiiionABandiFd. at | east one
position selected fromthe group consisting of P10,
K32, D33 and A34. WD 2004/ 029091 PCT/ DK2003/ 000632
16. Thd v]aﬁanthﬁgofdﬁfg' t88laird A9 45 NghdrOinGhidl sitbsk#utioMie @ide is position K32.
variant further conprises an insertion of at |[east
one am no acid residue between position A3 and F4. 16.
17. @ﬁe g\flx%{lt{ﬁ%&tggln Cto%,g %t whcgr'gﬁ'ts[ﬁgﬁ R%Euf}(?rbls ' A said
variant according to cla|n116, wherein said
substitution is K32E. 18. The variant ~according.to an .
18. e varigntascaudingo appel dpumssldr i, sihsean said pentijugiopdtimade,in position
proPosition P10. 10 19. The variant according to claim
18, wherein said substitution is P10Q 20. The vari ant
according to any of clains 14-19, wherein said
ubstitutions are sjtions P10. K32. 15

10 B veppe e ieto sluny i hereB eidahnSpiongs 10N> &

substitutions are P1OQ+K32E. 22. The variant according
to claim15, wherein a hydrophobic am no acid residue

20. The vianigetraceordinggo werof gagistidelP, vhgredn gaid sibsp@itioThare made in
.var i ant rding to claim22, wherein said insertion

POS‘%‘%“%@@?“?E&rhe vari ant according to any of clains
13-23, wherein no nodifications are nade in positions
6, 7, 14, 16, 19, 20, 25, 26, 29 and 35. 25 25. The

21. Thervagiant ageergingi taglaim ZQnWh@f:mtsn@ phetedenigrel HQHK32E.
wherein at | east one am no acid residue conprising an

attachnment group for a non-pol ypeptide noi ety has been

22. Tmt\l‘aﬁdnmdoﬂdﬁlgao cRasilt] wherkincatiyeidophobigiatiend bed Gstdue is inserted
main. 30 26. The variant according to claim 25,
betw\ﬁﬁé?‘éﬁ“ﬁprh% apddst one non- pol ypeptide noiety is

23. The variant according to claim 22, wherein said insertion is A3AY.

24. The variant according to any of claims 13-23, wherein no modifications are made in

positions 6, 7, 14, 16, 19, 20, 25, 26, 29 and 35.
25. The variant according to any of the preceding claims, wherein at least one amino acid
residue comprising an attachment group for a non-polypeptide moiety has been introduced in a

position located outside the Gla domain.

26. The variant according to claim 25, wherein at least one non-polypeptide moiety is

covalently attached to at least one of said attachment groups.

27. The variant according to claim 26, wherein said non-polypeptide moiety is a sugar moiety.
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covalently attached to at | east one of said attachnent
groups. 27. The variant according to claim26, wherein
W@ a00d/ogmont pol ypeptide noiety is a sugar noi et yPCTDK2003/000632
2004/ 029091 PCT/ DK2003/ 000632 74 28. The vari ant
according to any of clainms 28427, wherein said
attachnment group is a glycosylation site. 29. The
r ' e roup is a
28. TR NaR 3l REGANE D OB SRR Ecment group
glyCGﬁ'latfﬁheltWarl ant according to claim?29, wherein said
i ntroduced gl ycosylation site is an in vivo
gl ycosylation site. 10 31. The variant according to
29. TledlafamOacc¥¥aRizeb Blafai2g, Wﬁér&ﬂ%ﬁﬁﬁgiydd@yl‘dﬂldrpsne is introduced by
gl ycosylation site is an 0O-glycosylation site. 32.
substiiéionar i ant according to claim30, wherein said
i ntroduced in vivo glycosylation site is an
N-gl ycosylation site. 15 33. The variant according to
30. THealaiadtZiccordpigad olapai2g, Whekincakbihabdueead glycesyidion site is an in vivo
i ntroduced into a position conprising an amno acid
glycoydatignsithavi ng at | east 25% of its side chain exposed
to the surface. 20 34. The variant according to claim
33, wherein said N-glycosylation site is introduced
31. Thetvariant qao&tlm'gan ckomB30i wherginasaidaniroducad irdvive giydosylation site is an
havi | east 50% of its side chain exposed to the
Oglgﬁﬁsp'gg@‘ SE  The variant according to any of clains
32- 34, vvherel n said N-glycosylation site is 25
i ntroduced by a substitution selected fromthe group
32. Benwirignt aggordingAs tiim G8gnhereingmidspuqduced 10G Ry gikeoMtion site is an
N 1(3124%; K143N+N145T, A175T, 1205S, 1205T, V253N, T267N,
g 89T, S314N+K316S, S314N+K316T, R315N+V317S,
R315N+V317T, K316N+G318S, K316N+G318T, G318N, D334N
and conbi nations thereof. 30 36. The variant accordin
33. The \ariantacemdingie £k 32ay BerRingrig Ry elycasyl@ipnsiite ds jngroduced into a

s AT oo IS A B R s o

surfded 24N, KL143N+N145T, A175T, 1205T, V253N, T267N+S269T,
S314N+K316T, R315N+V317T, K316N+G318T, G318N, D334N
and conbi nati ons thereof. W) 2004/ 029091

34. a%%@érg %(ié%lanzgﬁ\zmerzﬁesal\ﬁqq g%%ﬁﬁé‘tﬁﬁrs‘iiﬂengmtn%duced into a

aim 3 eln said N-glycosyl ite is
posm(mt ccunipmseamg dmyargino scidsedidue hayimgse least do bF whsitddehagm @Lm)sed to the
cu rfconSI sting of T106N, A175T, 1205T, V253N,

35. The variant according to any of claims 32-34, wherein said N-glycosylation site is
introduced by a substitution selected from the group consisting of A5IN, G58N, G48N+S60T,
T106N, K109N, G124N, K143N+N145T, A175T, 12058, 1205T, V253N, T267N,
T267N+S269T, S314N+K316S, S314N+K316T, R315N+V317S, R315N+V317T,
K316N+G318S, K316N+G318T, G318N, D334N and combinations thereof.

36. The variant according to claim 35, wherein said N-glycosylation site is introduced by a
substitution selected from the group consisting of ASIN, G58N, G58N+S60T, T106N, K109N,
G124N, K143N+N145T, A175T, 1205T, V253N, T267N+S269T, S314N+K316T,
R315N+V317T, K316N+G318T, G318N, D334N and combinations thereof.
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T267N+S269T and conbi nations thereof. 5 38. The

variant according to any of clains 32-38, wherein one
wok@kyrosy| ation site has been introduced by PCT/DK2003/000632

substitution. 39. The variant__according to any of

claims 32-37, wherein two or More N- gl ycosyl ati on

sites have been introduced by substitution. 10 40.

37. Thevatant &brdier i e, Whefed mcﬁﬁrglydﬁﬁylﬁtléh M&S introduced by a
N- gl ycosyl ati on sites have been introduced

subsgiggismiselgfiod fromythe erowp cpapisting of BN RS FazerEivasan, or
1264ﬁ+3%%ﬁ{ Qﬁgﬁhg%&%gb%fgﬁylatlon sites have been 15

ntr I'ons sel ected fromthe group
consisiting of T106N+AL75T, T106N+1205T, T106N+V253N,

T106N+T267N+S269T, A1l75T+1205T, A1l75T+V253N,
8. R/ TaTLEPRIIEEO R P el8ims A2 3k Wiheesin ene Nrslyessglaton pitp has been

nnﬁy@§§pﬁTg§g@#§g@9T 42. The variant according to claim
1, ereln sald N-glycosylation sites have been

|ntroduced 20 by substitutions selected fromthe group
nS|S|t|n of T106N+| 205T

N+V2
39. HgLGANY P %}%ﬂs\%% qf ?"WE%’?IM@@‘FO%?PO" sites
have%@ﬁ'ﬁﬁﬂb’%ﬁ@@d*@zﬁﬁﬁtltun% The variant according to any

of clainms 32-37, wherein three or nore N-glycosylation
sites have been introduced by substitution. 25 44.

n cCor o.claimA43, wherein three .
40. ﬂ}:e\fa)\élgél; % élrtdiﬁ) 49 gatlmg} h%regl é@’ﬁﬁigmc?@/&%boélamﬁlﬁave been introduced
by seskiaitiohut i on. 45. The variant according to claim43 or

44, wherein said N-glycosylation sites have been 30

i ntroduced by substitutions selected fromthe group

e R O

introTaCEINbY PO T A6 AleGRA DM it QEN\DEINHTZ 67 NIEAG0A 75,

T10Q B BN AN BN P70 590 AR TR 135V 253N,

A17YE 2RAN 3280 Jizﬁ’ﬁri%@@ %(%QQ@%&NZ@Z@@ anﬁh@Z%N+’I%t7N+SZ69T

according to claim45, wherein said N-glycosylation
sites have been introduced by substitutions sel ected

f T 205T+V253 .
2. TSR GRS R g erdl sty o PA AR v editgn iptroduced
by sdb'%ﬂﬁltlﬂ)'ﬂ‘é\/sei’ecfeﬁr(ﬁiﬁTl?eﬁgrhﬁﬁc&ﬁﬁ-lfmg‘lﬂ’ Tl_(I)_BN+ILW5'TaT'106N+V253(Ij\I
clai ns ereln sal

4% X pr eced |n%g
TlO@H‘T%ﬁ?N Qﬁ?ﬁe{? %WS%&OSJ&T% £S2698 angdV 3538BHT26AN+S269T.

in a position selected fromthe group consisiting 157,
158, 296, 298,
43. The variant according to any of claims 32-37, wherein three or more N-glycosylation sites

have been introduced by substitution.

44. The variant according to claim 43, wherein three N-glycosylation sites have been

introduced by substitution.

45. The vanant according to claim 43 or 44, wherein said N-glycosylation sites have been
introduced by substitutions selected from the group consisiting of TI06N+A175T+I205T,
T106N+A175T+V253N, T1I06N+A175T+T267N+S269T, T106N+I1205T+V253N,
T106N+205T+T267N+S269T, T106N+V253N+T267N+S269T, A175T+I1205T+V253N,
A175T+I1205T+T267N+S269T, A175T+V253N+T267N+S269T and
1205T+V253N+T267N+S269T.
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305, 334, 336, 337 and 374. 10 48. The vari ant

according to claim47, wherein said nodification is a
weingoedoat i on sel ected from the group consi stPOODER003/000632

V158D, E296D, M298Q, L305V, K? 7A and conbi nati ons

t hereof. 49. The variant accofding to any of the

precedi ng clains, wherein said variant further

conprises 15 at |least one nodification selected from

e group consisting of K341Q D196K, D196N, G237L .
46. TH v BRI BB T cHRgn o TISTRI S B FRp Agon gesdave heen introduced
by Rb&ABGSMAG LR TR ' ' ' FosTay
g activatede forn1n&%@%%sbkoﬁ%gﬁg%gfggﬁéggﬁggggbg%gbding
T108N+A2GSTHT26EN 682G @ 106N-aY9S5 ¥+ TI6ANS269B6nd 52. An

r | C onprising a nucl eotide sequence as
IZO%&%@@@%&&%%@. 25 53. A host cell conprising a
nucl eoti de sequence as defined in claim51 or an

expression vector as defined in claimb52. 54. The
47. b varsst pecqeding i any of theairededting3:laimisewkérainsaiddvaniast further comprises

Il .02 ' [ bl e. of | [
at ISR dne o B EIRERE B hRGH, Bicdich (6 the GERF EosisDine: {59 1 36 296, 298,
305c#pBB6i33J aad B24.i ant as defined in any of clains 1-50,

and a pharnmaceutical acceptable carrier or excipient.
WD 2004/ 029091 PCT/ DK2003/ 000632 77 56. A variant as

48, ted {’éﬁfﬂgt !}J&oﬁﬁ‘a[g l%fclEﬁ}nafi ) h@fe??séali%ﬁgéﬂfﬁ?@éﬂﬁé&ﬂé&s’tﬁ@on selected from

conposition as defined in
the gredp censisting of V15808 cE256Da M20SIQaiB05E, Kad1Aeet ¢dmbinxiodk thereof.
claims 1-50 for the manufacture of a nmedicanent for 5
the treatnment of a disease or a disorder wherein clot
49. Tigy vertah Ot cbifeDiah pP&edi ' iQ Valil i
wherei n said gfgeazgfgf disg} S?ﬁﬁgqgg?ggé%aﬁggﬁygkg%xCompnﬁs
at legst onp madifirgtien palestest from vy gloap epnsistiogof K3#1@AD196K, D196N, G237L
ikngs, such as trauma; cirrhosis;
and?%?@%égﬁytopenia; haenophilia A and haenophilia B. 10
59. Use according to claim58, wherein said di sease or
isorder is trauma. 60. Use according to claim 59,
S0. Thserasiant acgprging teany ef e peceding chaims whetain said aamant i its activated
51. Use according to claimb59, wherein said disease or
di scorder is penetrative trauma. 62. A nethod for
treating a mamal having a di sease or a disorder
51 mheﬁein clot formatjon is desjrable, conprisin
- A QRFIR e SeHYEgCE BncRdingin@riant s detined ingny of claimelPBct i ve

amount of the

fo

52. An expression vector comprising a nucleotide sequence as defined in claim 51.

53. A host cell comprising a nucleotide sequence as defined in claim 51 or an expression vector

as defined in claim 52.

54. The host cell according to claim 53, wherein said host cell is a gammacarboxylating cell

capable of in vivo glycosylation.

55. A pharmaceutical composition comprising a variant as defined in any of claims 1-50, and a

pharmaceutical acceptable carrier or excipient.
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variant as defined in any of clains 1-50 or the
phar maceuti cal conposition as defined in claim 20 55.
W6 2004Db@onet hod according to claim62, wherei NPGEDE2003/000632
di sease or disorder is selected fromthe group
consi sting of henorrhage; unddntrolled bl eedings, such
as trauma; cirrhosis; thronbocytopenia;, haenophilia A

56. A% quggﬁaﬁ\\jﬁéd‘xﬁ‘ afty ofQla @r% 1-36 %r 5‘[91910@15%&@1’ SrRghstfon as defined in

claim erein sal |sease di sorder is traunma.
claif6 35, fbnesenastaoediamuondi ng to cl ai m 64, wherein said

di sease or disorder is blunt trauma. 30 66. The net hod

according to claim64, wherein said di sease or

57. UieS6ral Widiand 8 ARG irn@_lzlniy\b‘le clalrAd1B0 for the manufacture of a medicament for

the treatment of a disease or a disorder wherein clot formation is desirable.

58. Use according to claim 57, wherein said disease or disorder is selcted from the group
consisting of hemorrhage; uncontrolled bleedings, such as trauma; cirrhosis; thrombocytopenia,
haemophilia A and haemophilia B.

59. Use according to claim 58, wherein said disease or disorder is trauma.

60. Use according to claim 59, wherein said disease or disorder is blunt trauma.

61. Use according to claim 59, wherein said disease or discorder is penetrative trauma.

62. A method for treating a mammal having a disease or a disorder wherein clot formation is
desirable, comprising administering to a mammal in need thereof an effective amount of the
variant as defined in any of claims 1-50 or the pharmaceutical composition as defined in claim
55.

63. The method according to claim 62, wherein said disease or disorder is selcted from the
group consisting of hemorrhage; uncontrolled bleedings, such as trauma; cirrhosis;
thrombocytopenia; haemophilia A and haemophilia B.

64. The method according to claim 63, wherein said disease or disorder is trauma.

65. The method according to claim 64, wherein said disease or disorder is blunt trauma.

66. The method according to claim 64, wherein said disease or discorder is penetrative trauma.



