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POLYPEPTI DE VARI ANTS FI ELD OF THE | NVENTI ON The present 3oaidteonode! at es
to novel polypeptide variants of factor VII (FV1l) or 5 factor Vila (FVIla)
pol ypeptides, where said variants conprise an am no acid substitution in
posi tion 10VAH0%%3and where said variants further compriGEBI0Er i ety
covalently attached to an introduced in vivo N-glycosylation site. The

bresent FREIOUR YR GRYAI POBYPRPTMIARAANICh POl ypeptide variants in

therapy, in particular for the treatnment of a variety of
coagul ation-rel ated di sorders. 10 BACKGROUND CF THE | NVENTI ON [ Bl ood

coagul atygi b @ﬂﬁgwmagsi sting of a conplex interaction of various

bl ood . conponen Ctors) that eventually results in a fibrin clot.
General |y, thé&hblpreseht nveqtion esiiiss to pewel peliypeptiderricits vhRéto S (DG Lrr ef erred to

as the "gqgagul.at.l cascade" are prpenzynes of is zynogens, .i.e..

enzymat | @%P]Ig{y}h? tﬁa\&?al) Qéng&éa ‘Faﬁl?“i ‘%‘ﬁf" S COPRIEE £ arina agd sypsiletipR® f or m by

the actpositionfi0 afd 30dnid Wb lsaid PREmA e SmmERR A that h@ﬂ#@ﬁﬁ%ﬁ difdatl! |- FVI'I
| e

.
is a vitam n K-dependent plasma protein synthesized I"'ver and
secr et ed® 2 Hit®dueed imvivit-glisosrlatipmajiee- chai n gl ycoprotein with a nol ecul ar

‘wei ght of 5 : ' | . @5b: 1242-1247). The
FVI | zym)g_e%‘h%é%%S@ggﬂsﬁﬂ%lﬁég%%gg@h%ﬁyg%@?ﬁ #?a?&%ﬁlgﬁa P%)}n proteol ytic
cl eavag@agicviar &ir theltesatgientoof a Raricy ¢ficb3gulationwutiied distrdeswo  chai ns | i nked by a
singlg disulfide bridge. FVila in conplex with tissue factor (FVila
conplex) is able to convert both factor I X and factor X into their

act i vat BACKGROUNDIOYAEE INVENTION ons | eading to rapid thronbin
producti on ang fibrin formation (Osterud & Rapaport, Proc Nail Acad Sci
USA 1977; 74: 8968 cepgplation is s progess consisting ek xintpraptignaf vasions blood .
modi fi c%mﬁmnwlca%a&gmﬁﬁv&ﬁmwreﬁugﬁﬂﬁﬁﬁﬂklo%.?}%ﬁ Y 3 b8 c&%s&[{egt'sng 'n
ten y-carboxygl utam c "acid residues in the erm naflf reglion o e

nol ecul @artivipaiéng insdiaichae been miferredBy asthe fcoagilatiohGascady! aRSrodddy@@ oand 35 shown

in S . - oxv.gl ut am cids residues in the domai n
i rrporl-:l'g’Q a%%?g’ll—'\(}la#&g}é@%@ﬁﬁ & ?fp{g%mﬁ;gléa?gretcpgwg F?OO‘?%"QYFD%‘F'F %5 i ons
i ncl ude actiopaif amaitivhipr. @nk af these BbagalatibnvBicdadisFRIIl y occurring N 30

145 and 322, respectively, and at two

e ur a1y occtiispBmiER Seeraeplegna motnsntopd it fsiive and meresel
et eyt 50 56 g ke VIR X Ve gy S o 1
66: 230- Mapyus, §.{BieloRhem HBON255d 242-0247) At Bfhmancken B cenverted into an - - -
20 activated form (FVIa) by proteolytic cleavage at a single site, R152-I153, resulting in two
- chains linked by a single disulfide bridge. FVIIa in complex with tissue factor (FVila complex).
is able to convert both factor IX and factor X into their activated forms, followed by reactions
leading to rapid thrombin production and fibrin formation (@sterud & Rapaport, Proc Natl Acad
Sci USA. 1977; 74:5260-5264). | |
25 _ FVII undergoes post-translational modifications, including vitamin K-dependent
carboxylation resulting in ten y-catboxyglutamic acid residues in the N-terminal region of thé
molecule. Thus, residue number 6, 7, 14, 16, 19, 20, 25, 26, 29 and 35 shown in SEQID NO:2

are y-carboxyglutamic acids residues in the Gla domain important for FVIL activity. Other post-.
translational modifications include sugar moiety attachment at two naturally occurring N- -
30 glycosylation site_s at position 145 and 322, respectivély, and at two natarally occurring O-
glycosylation sites at position 52 and 60, respectively. | ' |
' ‘The gene coding for human FVII ('hFVII) has been mapped to chromosome 13 at q3_44
qter 9 (de Grouchy et al., Hum Genet 1984; 66:23 0—‘2335. It contains nine exons and spans 12.8
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Acad Sci USA 1987; 84:5158-5162). The gene organi sati on a0@dctdWep@®ioN
structure of FVII are simlar to those of other vitam n K-dependent

pr ocoagul ant roteins, with exons la and | b encodi ng for signal sequence;
exon 2 the WP4HEEIFde and Ga domain; exon 3 a short hyRITHMSINS r egi on;
exons 4 and 5 the epidermal growth faQtor-I | ke E s domai ns; and exon 6
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J. Mol _Bi 28 2089 and smaller frag
et at} Q%H’@Wéﬁ”ztef‘gﬂg@% g‘ﬁmﬂ&%@lcﬂdﬁﬂ@bﬂ@m(}m@ﬂa@ ehabmi stry, 1999:

38: 7097)310&@5119r19853'2@'3q§'€13mred variants of FVII have been reported. See,
e.g., Dickinson & Ruf Chem 1997;272:19875- 19879, Kenbal | - Cook et

al., J B| ol CReprisegisigm emn&ﬁmsmme@ﬁ&&mmmmmwwm@ etlal Bi ol Chem
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NovoSeven(r) is indicated for the treatment™ o ng e|d| sodes in
henophi FReiXse1999; B&7¢%ht s.  NovoSeven(r) is the only rhFVIl a for effective

hact .e'v'ea?l)?é%ﬁ@?@‘mﬁﬁﬁ%ﬁiﬁnﬁg@“ﬁiﬁa@ e e BB 5 are
nodi f i eRuf, mmem 108,22t 16873- m&mm&rﬂﬂaﬁébooﬂwﬂ?JB{Gl Gﬁelﬁ,cl@gﬁ anesigcat ed at

t he act te, V& ﬁéﬁ Zﬁg& descri bes |nact|vat|on of FVila by a

serlis %tgﬁﬂ j £ hPiehrhem, 1996; 27 hA0QRI-39691, Ruf o ahnBiaeheavistos 19901 | a at t he

a- am no3BLSI. BEOO AR WO eeTLABSHO bosh ﬁé@fs%?éﬁb%o 6:1/837255” J

Bi oche 1999 261: 124-129. 'The inactivated formis ca cofipeting with
wild soMQPE539361US8.588460a for bi ndi ng to tissue factor and i nhi biting

01100, 2L Mk e LORSH A S L kB RO S0
pat i entWORIH 534 pad WO 8810295 kindEo-exppesiod bﬁFVllI AR bﬁlﬂapﬁ%ea@é int hrombotic
ST O}€: eukaryotic cells (WO 00/28063).
Commercial preparations of human recombinant FVIIa are sold as NovoSeven®.
NovoSeven® is indicated for the treatment of bleeding episodes inhemophilia A or B patients,
NovoSeven® is the only thFVIIa for effective and reliable treatment of blee&ing episodes
available on the market. .
25 - Aninactive form of FVII in which arginine 152 and/or isoleucine 153 is/are modified
has been reported in W091/1154. 'fhese amino acids are located at the activation site. WO
96/12800 describes inactivation of FVIIa by a serine proteinase inhibitor; inactivation by
carbamylation of FVIla at the o-amino acid group I1 53 has been described by Petersen et al.,
‘Eur J Biochem, 1999;261:124-129. The inactivated form is capable of competing with wild-
30 type FVII or FVIIa for binding to tissue factor and inhibiting clotting activity. The inactivated
form of FVIla is suggested to be used for treatment of patlents bemg in hypercoagalable states
“such as patients with sepsis, in risk of myocardlal infarction or of thrombotic stroke
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hal f-1ife of 2.3 hours was reported in "Sunmary Basi s foz0 OARBEOMRE for
NovoSeven(r)", FDA reference nunber 96-0597. Relatively high doses and
frequent adm nistration are necessary to reach and sustain the desired

t her apeut i WQP39Pphyl actic effect. As a consequence aBEHBEOHOABSe
regulation is difficult to obtain andgthe s need of frequent intravenous

admi ni strati oRs.: i ' eyl n.the patient, s way,of living. In
connecti on vvi‘tﬂﬁm%r ea %@ﬁﬂﬂ&%%%%%? %‘Hasnrf’goé%ﬂ?g %KB%%SHP auma, it is
bel i evedpptaval fof MetoSeveu®l, & ssrefiaqmb hembdr 96 059N Relatv@lyf ldgh ddses@ido fact or Xa
wi t hout chinding .to tissue factor, nd, this activation reaction is believed
to occheB?qn : '!“"’?Wnﬁ@wwﬁﬁoﬁ?aﬁﬁﬂnqﬁ%l%iw{mmc%It al . Bl ood
Coagul aprophylécticieffettnad ¥ SunSequetie® tiedlitd Soke Zohlation 10 WBN &It to BhiMnladd fe Vil a

has a io low activity towards factor X in the absence of tissue factor and,
conseuBfid ‘\Slfvﬁ cgyeatinfigvenous pdmigistrainns dnpases 1sstaetionnen the patieattaivay ef living r auma

patients, requichiichid wid %&ﬂn%ﬂﬁcﬁ%ﬂ%l%ﬂgﬁlsu%%g ;ﬁ'él.é:g;, ifi6 }{Lﬂe@e@r

rhFVIla. Therefore, in order to treat uncontr e I’'ngs” nor e
ef fi ci efhaf factor VBa is capablend atsiveling feaesX td factoeXsa withmebindiog td tigsuofaetdr, FVI | a

nol ecul L&, . igh, activity.toward factar X.in absence of
tissue %gdc% or. %ch’)‘ﬁ‘%?&n%%svége"%‘?/lﬂﬂ R IR Yﬁtedﬁ@ooaﬁlﬁi?}f’t? Gg%\er ed

cl ot ti net dl.iBleod Cuaghlatidet Fibeiholdis, 2680, CRIOTAI 194 Hovetdd EVIIR opfieFviadis ai st er ed
In conpecti.on Wt ncont.rol | ed bl eedi n%s. A mol ecule with a | aonger

ci rctf atOVATHIREY PWATdp fictp i the gbseaced tievis Tactnraud, cenpeqvertls fagient of
admi ni SénicahtdlRa bleGdid e TorchRnS RiQFuku pifentd reﬁh'i’iée‘?&éﬁv&fggﬁ%a@ﬂnhﬁﬁlﬁé oduct wi th

frequent injections, and the potential for obtalni e opt1 mal

t her apetfsproffiVilg or 2WFdills. Therefore, om oxsiar todrset wroonsoHeirtdesdingh mospeficientlyef f ect |
there i gj-"ﬁkj_n f ' ed FVI |- FVI la-l i ke nol ecul.es. One way
to i ncrease %%&%?g%f)atﬁ |r%irsl a&‘é{lﬂpf%veg}?@ra&oéc&e% chﬁtpgssgﬁsqﬂpght hat renal
cl ear anaptivity towarl factart Xinrthé sbsened ufdue fibos SaehyinbevedVEY g@ldavles®il] ugat i ng
the protein to a hem cal lety,.which is ¢gapabl e of conferring reduced
renal® c?xgﬁ’?tﬁe‘é'e%&?ﬁ&g B?’B{‘g%r?.ter P“ﬁﬂo\ﬂgﬂ%“r%@e& E’(rg%‘éﬂ?’r’éf £ stered A cal

noi ety dognéoﬁgnm@h@doﬁﬁ&[edm&@ﬁésg ution of amno 25 acids exposed to
proteolysis may effectively block a proteolytic enzynme from contact | eading

to prot eol ythBoleate wike losger girculstionpalidifs wouldbdéopase it nurmbey bjuesbss¢PEG) i s
one sucl,Ghem: G, . ' . ration of '

t her apeut | c&[[?rtlgl?géi n p;ﬁ%)eyusg I%W@ﬂ%@%%éﬁﬁﬁ%%@%‘{cg%ﬁﬁ%ﬁﬂfm%ﬁbng many
ot Per pandtﬂmimhepﬁﬁﬁyr dbézisi bmbpﬁighi;therq:gaﬁcammabmﬁitmcmymfmmt her f
informatjon ipn this rgspect.. 1/5 5 disc S new strate or
devet’o &hﬂlﬁﬁfﬁg‘?’ﬁg Sﬁw@%}%ﬂ lﬁﬁ%ﬁﬂeég %’i&‘v“?ﬁ‘?ﬁ"‘* F%?IEIOI kg m"%l’]g%/\s ed

‘half-life. Aontady &ahashseie éReuladA hRRILfOSAPr&Eh ifto GhluFBht reANr VI | @ treat ment

is the relative |nstabiI|t% of the nolecul'e with respect to proteolytic

degr ad&taEhce ¢tk prefelpds redepsdy Thiranayohe dchiewed by conjugating the proteintoa

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

Furthermore, attachment of a chemical moiety to the protein or substitution of amino
25 acids exposed to proteolysis may effectively block a proteolytic enzyme from contact leading fo -

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 FVIL, among many other proteins, may be PEGylated but does not contain any further

"information in this respect. WO 01/58935 discloses a neﬁv strategy for developing FVII or

30 FVIa molecules having inter alia an increased half-life.

As indicated above, another 'problem in current thFVIIa treatment is the relative
 instability of the molecule with reépect to proteolytic degradation. Proteolytic degradation is a
major obstacle for obtaining a preparation in solution as opposed to a lyophilized product. The
gdvantage of obtaining a stable soluble preparaﬁon lies in easier handling for the patient, and, in



maj or obstacle for obtaining a preparation in solution as opposed to a

I yophi |l ized product. The advantage of obtaining a stabl gggRidsl! R06
preparation lies in easier handling for the patient, and, in 30 Cctober
2006 4 the case of energencies, quicker action, which potentlally can
become life saving. Attenpts to pr efent proteolytlc degradation by site

directed nmutagenesis at mmjor proteolytic sites have been disclosed in WO
88/ 10285 catsfd eB’SIgéE‘ileS@flmP]Ff‘é aﬁ%‘é‘sgfhlchil?ﬂt\%tﬂﬁ”iyﬁn peropg lige Win(&eAFﬂﬁi‘tﬁﬁPed FVI

or FVI bﬁevgﬂllp?(ﬁwlﬁﬁ degF }ﬂltionq;y sﬁyhir@cté@ﬁﬁt%lﬁgis Wtﬁ:ﬂr‘oré})ré)t@&g@é 51&% Bﬂél ation
hal f-1ife (ther décreasi ng the nunber  of necéssary adm nistrations) and

whi ch éﬁ@@@bﬁﬁ@%@%@@ﬂ%ﬁtl ng factor X to factor Xa (without binding to

tissue factey), ofils ﬁ)lfﬁ%fﬂb% g&ghire\ﬁu&?%’?o Ef Vde%n Yovbd WL oi’?‘F(/hQﬁo?J%MIePe' ng able

to treat uncon adl ngs, Ssucn as a raurra nore erriclent

- Anot he(F\bIPbpeEVIImfrartahe) Mthaémﬁger ¢ivoahitibo half- hfet(membg‘diedeasingph@m&nbeFMI or FVI

| ecul FV] FVI | ilabi]it h
s an PEshCmEretaR VPt SR abolt ACupRiadott ReoP i gy

admi ni sindingdo tigshe ﬁa\éﬂiﬂm&e)é}'ﬁ(ﬂélﬁiy\ﬁﬁun(lﬁv&[a%r enal @heddby b@ﬁxfgla‘dﬁttb peatf act or X
to factor Xa (w. thout binding to tissue factor) nore efficiently than

~ hFVI | awnesntrpligd\hiqagdings. fesheasnp thamigmassi sfidenty}eat uncontrol | ed. bl eadi ngs,

such as a t hABEy obtfR 6f thE€bick &k %Eﬁti/c)n i %gﬁéﬁd@i*ﬁhp‘?&&ea F%PorfWH QﬁéleEﬂ@s FVI1 or
FVI1a variants provided herein. | SCLOSURE OF THE | NVENTI ON

Di scl o821 el dlilavarignts) Wit an iperedsed blaa\ﬁdwm}ﬁslichles aeineragred Regpilgerthe ani no
aci d n Q ci.d m)dlf {i ve to hFVI I
o D E RS RD 08 SR A R S BB 10, U
sai d andthvatisgcifackos Eqol Eooe mf(with@lt%ardu@rtb tissne Ifﬁhtdr)&ﬁ@re&lﬁﬁcamﬂ_yahaﬁﬁﬂﬂla

substitu in tion 10 and 32 a erein a_.s ar noiety is
~coval eﬂ’f‘ith%‘%z[ﬁ(%‘&‘%gﬂt‘f%g% f%?&WSE%OquH%H%ENS‘&Vg stin’:’B es: te | ocated

out si defichai@. a domain. In a first aspect of the present invention, there
is provided a Factor VII (FVI1) or Factor Vila (FVlila) polypeptide variant
havi ng an af%%@%@?@%@ﬁ] b élee TOGhpr F¥linyarantsprovigeddsreii d nodi fi cati ons
relative to human Factor VII (hFVI1) or human Factor Vila (hFVIla) having
the ami no acid sequence shown in SEQ ID NO 2, wherein the am no acid
sequenBRIEBF DISGROSUREOF THREPNVERIION no aci d substitutions in positions 10
and 32 and wheryei I8 59 a ent attached to,at |east one
Mt roduced PRbRoRe Sy Pt T i@ tHE it A B A G o dommi n.
wher ei fequi@e@bmp@ssd 3-05 emind a¢iduBodiigitipaneatiod lotFVI1 schHVEld Habingdiuced by a
substitution, sel ected fromthe group consisting of AS51IN, G58N, T106N,
K109N, 2#ure ARjd seqeeneagbriya srrSE 9&11?%’19 ‘P PpEEsin g2 srpino\poiSRAUCTOBINDS Y BINGS269T, .

S314N+5§111§'§es an amino acid substitution in position 10 and 32 and wherein a sugar moiety is
covalently attached to an introduced in vivo N-glycosylation site located outside the Gla
domain. | _ '

In a first aspect of the present in_vention, there is provided a Factor VII (FVII) or
Factor VIia (FVIIa) polypeptide variant having an amino acid sequence comprising 3-15
amino acid modifications relative to human Factor VII (hT'VII) or human Factor VIla (hFVIIa)
having the amino acid sequence shown in SEQ ID NO:2, wherein the amino acid sequence of
the variant comprises amino acid substitutions in positions 10 and 32 and wherein a sugar
- moiety is covalently attached to at least one introduced in vive N-glycosylation site loCated. '
outside the Gla domain, wherein the at least one in v?'vo N-glycosylation site is introduced by a
- substitution selé;:ted from the group consisting of A51N, G58N, T106N, K109N, G124N,
_ K143N+N145T, A175T,12058, 1205T, V253N, T267N, T267N+S269T, S314N+K 3168,
S314N+K316T, R315SN+V317S, R315N+V317T, K316N+G3188, K316N+G318T, G31 8N |
and D334N, | |



S314N+K316T, R315N+V317S, R315N+V317T, K316N+G318S, K316N+G318T, G318N and
D334N. 30 Cctober 2006 4a In a second aspect of the i nvapiOcbet D8R i S
provi ded a nucl eoti de sequence encoding a variant as defined above. In a
third aspect of the present invention there is provided an expression
vector conprising a nucleotide sequgnce as defined in the second aspect.

In athird aspect of the present invention there is provided a host cel

conpri sing &n a pohdoped ef Seduentd thae tefrovidet 4 iucldoddseqaide aspaiak aOr an
expression vector q% defined in the second aspect wherein the host cell is
a gammBTeHY BLYEIGT 7 ®cell capable of in vivo glycosylation. In a fourth
aspect of tmea fHiRSEHct bUEPleb ANk ERIR thefe BPRWIEAGN AxRBAINREH | cal
conposition conprising a variant as_deflneg above, and at | east one

phar maCeUPIEL] 2 Bk iatnauence ay dafiged iprtheseeprsi aspect. | n a fifth aspect of the
present invens iom LK 6 the plabdY ind&lioR AL s PRtvi ] @%@; for use as
a nedi canent. 30 é%@%ber 2006 5 Inoaté?i%%ﬂégggggﬁg?gggg rg ent

i nvent na¢leotidn eequencs ap defiried dulthg served adpeet ov an exgmessias vedefdsdetinedbote f or t he
manuf a - f i ent_for the treat t of a disease. or a disorder
mherei%&%F§?£?%r%%3%5%gggg giPﬁ&%@g@*EﬁF¥g%€m%%%%%¥§ﬁ%§%?H@opresent

i nvent ighmospdiibonbe apparent fromthe bel ow description as well as fromthe
appended cl ai ng. TAI LED DI SCLOSURE OF THE | NVENTION Definitions In the
cont ext of ?%%Poﬁpggﬂﬁft ‘56?)? RIESEr 'BFEH AR terR S REAY. dPWBa%F?“HG\ﬂqng definitions
appl y: compRitloRlctinphaig 4 9t as(REndd b6l & haNHaaR! dne fhathddaaicRthcBapRept | de”)
is intended to indicate a heterogeneous (in the sense of conpdsite or
chinerF%?@HHWEEBWEtfornEd by the covalent attachment of one or nore

pol ypepti deP{ ghﬁ%? p%&%f He sre% iR Jh¥1%ei.9 éllogl%e&rg Ivgriia{n‘tegs de%llfll%ch 13ve p.0| ymer

nol ecul es, |1 pop PP ¢ comgoun S, sugar noleties or ofganic dertvdtizing
agent s forlsedser médigamenhe conj ugate is sol uble at relevant concentrations and
conditions, i.e. soluble in physiological fluids such as bl ood. Exanples
of conjugated pol ypeptides of the invention include glycosyl ated and/ or
PEGy| at ed pol ypeptides. The term "coval ent attachnent” or "covalently
attached" neans that the pol ypeptide



vari ant and the non-pol ypeptide noiety are either directly covalently
joined to one another, or else are indirectly coval ent! yoj@itsted 2006 one
anot her through an intervening noiety or noieties, such as a bridge,
spacer, or linkage noiety or noieties. The term "non-pol ypeptide noiety" is
intended to nmean a nol ecul e, differeft fron1a pepti de pol yner conposed of
am no acid pononers and_|inked toget her pepti de bonds, . which nol ecul e

i s capabl e &2 &g asepst e Prﬁse&hmé(?lit‘é’éh‘ﬁé‘i‘?tls Eff’o‘t‘}@ dserah@ Vﬁ%‘f‘?ﬁ%ptl de vari ant

of t h@efiRM@BEVABr thE Erﬁfl@f%&ﬁ&@ of % %féﬁlc@ﬁeﬁffoﬁ'ﬁg BeRERGHL @RedsB Ol HHRRG! yITET
nol ecul es, sugar noieties, |ipophilic conpounds or organic derivatizing

agentsWhvwwlﬁ§e@f1atlnn!9rF@SI€®h ext of a conjugated variant of the invention

it Wil be %Gﬁﬁér%%)f% of Hl@%-retsgh% @%Qn&%ﬂl%%%&;b%@m%i Py bél %]c%éﬁg jo the

pol ypepti de part t he conj ugated variant rough an a group of

t he pwbupeﬁbmohemﬁ@mﬁﬂphanmed above, the non- polypeptlde noi ety can be
directly covalently joined to the attachment group or it can be indirectly
covalently joined to the attachment group through an intervening noiety or
noi et i PETAILED BISCROSURIDOF IPECENVENTIONKer noi ety or noieties. A "pol ymer
nol ecule” is a. nolecule formed by coval ent |inkage of two or nore
nononers, wherein none of the nononers is an am no acid residue, except
wher e phgnigghymer is human al bum n or anot her abundant plasma protein. The
term "polyner" may be used 30 Cctober 2006 5a interchangeably with the
term " pol ynirthererinésxtivfghe prisort applicationsand finyentiontiesfddavinpdatiovions applr bohydr at e
nol ecul es a d sylat , het

gl ycosyl at i gh&%ﬂﬁ (}OOIEG ﬁiet‘g (IX} &l{e%{l gl(%ggb? leu§§edrp otl?ip vﬁ’tlde )éé(;l\rllél3 ‘geﬁlt? y linking a
car bohirdicatce h&ml'c%endo&s (i0tha Rense of compesite-or ehnfneﬁéb ﬁémlta’omi’ﬁﬂ&@ tMD 03/ 093465

PCT/ DKO3100276 achnent oup. of the pol ype t|d ant, . optionally
usi ng &OVEgBtsaétaf}F?ﬁ?f nggefeere pg[?'p#{dreés) t%?%?i}?% U ngpt eQLL8d i n det ail
furt heguchab p¥lyméN@ole&s, lisdplinic BRI, suar idiGNd @ ofenik BdiealiSga

car bohydr at e- cont ai ni ng_nol ecul e ~conprising one or ‘nmore nonosaccharide

resi dudgentscRismItdy. dhe qajugee it olblrea relevanheonseitipienstand eonditiopsriieant (to
pr OdUCS‘ol@oéé’HJ P& H&lefﬁﬁ&é QB ?s%?s'é&’ e 113410%&8% u&ﬂégfﬁ&;rpleﬁu@és%?w | at ed
In vivo % ycos

pol ypepti de vari an e term"in vivo
gl ycosipvatitioonticlids glmoejdatetﬂartd@rrPEﬁylatamplmepadﬁsnent of a sugar noiety

occurring i VIVO“ I, gurln sttra in.a :
gl ycosyl ati Jri:ge "B Y 2813 BTy é}v%lﬁrﬂ@f F@’ﬁgﬁf&‘ n@g‘?plugﬁt , e.g. by
way of vaxahi ankd elgk t&iﬂd)oly@qitide krﬁ;datﬂ:hbf eidisey kia&dtmovamﬁy goiaddito 6hd gREREGRAr i de
structure depends, to a |l arge extent, on the _io glycosylating organismin
i Of5F are indirectly covalently joined to one another through an intervening moiéty or moieties,
quest i
such as a bridge, spacer, or linkage moiety or moieties.
The term “non-polypeptide moiety™ is intended to mean a molecule, different from a
peptide polymer composed of amino acid monomers and linked together by peptide bonds,
which molecule is capable of conjugating to an attachment group of the polypeptide variant of
the invention. Preferred examples of such molecules include polymer molecules, sugar
moieties, lipophilic compounds or organic derivatizing agents. When used in the context of a
conjugated variant of the invention it will be understood that the non-polypeptide moiety is
linked to the polypeptide pﬁﬂ: of the conjugated variant through an attachment group of the
- polypeptide. As explained above, the non-polypeptide moiety can be directly covalently joined
- to the attachment group or it can be indirectly covalently joined to the attachment group
through an intervening moiety or moieties, such as a bridge spacer or linker moiety or moieties.
A “polyrﬁer molecule” is a molecule formed by covalent linkage of two or more

monomers wherein none of the monomers is an amino acid residue, except where the polymer

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



:
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An "N-glycosylation site" has the sequence N-X-S/T/C, wherein X is any
amno acid residue except proline, Nis asparagine and $(Tcobecp260¢ her
serine, threonine or cysteine, preferably serine or threonine, and nost
preferably threonine. Preferably, the amno acid residue in position +3
relative to the asparagi nes residue das not a proline residue. is An
"Oglycosylation site" is the roup of a serine or threonine residue.
The t efHsrehepesbrdththeteny wolyrgermﬁ@medﬂpéewmlé%mﬁnéedﬁe fe¥f onal group of
the p@érﬁ&@@a&&ﬁoﬁf&ﬁés %ﬂ?zrtched&' Iﬁ%ft;d Q%o@w}latﬂjn iaéqa%tﬁgﬁc%@cgs [a‘ﬁ%ﬁ due thereof or
a carbohydrate noiety, capdble of”attaching a hon-pdl ypept| de noiety such
as a ppé¢jarmed mtte@mr@aliialnwlpmg laptalantly hpking ypabobydgieganleaisitety or an organic
derivati zing agent. Useful attachnment groups and their 20 nmatching

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

Am no acid Exanpl es of non- Conjugation Reference group polypeptide noiety
met hod/ - Activated PEG -NH2 N-term nal, Polyner, e.g. PEG nPEG SPA
Shearwater Inc. Lys with am de or inine Tresyl ated nPEG Del gado et at,.
critical .group reviews in Therapeutic Drug Carrier Systens
9(3,4):249-304 (1992) 30 Cctober 2006 ggg~ WO 03/093465 PCT/ DKO3/00276 7
-000H C-termnal, Polynmer, e.g. PEG nPEG Hz Shearwater Inc.. Asp, Gu wth
ester or am de group Carbohydrate In vitro coupling noiety -SH Cys

Pol ymer, e.g. PEG PEG vinylsul- Shearwater Inc. with disulfide, phone

Del gado et al, critical nmaleimde or vinyl PEG nmal enude reviews in sulfone
group Therapeutic Drug Carrier Systens Carbohydrate in vitro coupling
9(3,4):249-304 (1992) noiety ' :



-OH Ser, Thr, Sugar noiety In vivo O-linked Lys, O4 glycosylation PEG
with ester, ether, carbamate, carbonate CONH2 Asn as pgbhcuearoosol ety In
vivo N of an N glycosylation glycosyla- Polyner, e.g. PEGlion site
Aromatic Phe, Tyr, Carbohydrate In vitro coupling residue Trp noiety .
-CONH2 G n Veap98psirate in vitro coupling Yan and Wl d, PGEIIBA0276

Bi ochem stry, 1984, Jul 31; 23(16): ¢3759- 65 Al dehyde Oxidi zed Pol yner,

e.g. PEG PEGyl ation Andresz_et al., 1978, . Ketone_,qligo- PEG, hydrazi de
Makr onuittaciopesigroun ef thepplynentide griai 0 y Pi‘B%BBf"SM%EM 30 oct ober

2006 %’@ﬁg‘g@z}g&sﬁ%mm&b&o@am dino Arg Carbohydrate In vitro
u ad an

coupl i Noyes, ~noiety Chimcal Reagents for Protein
Modi fi cat i on,The GREC“fagerssoipty is infemded it¢ Wdicate)gparbolygiaipacontaining Bolebohy dr at e

SRt Tl R Pt Bk O bt
way ts0 vaidhtq(@tRodubea potipeptidoiatanteshidgrsindmrfvtm v ginepsylated gblywﬁgﬂ ation site
e RS0 s ey A RS S A B Pk e oxcont
pr ef er afh\ais@ideReO re kugaP SRR} ABurridR ¢ vivs.c. BusdEpoaittaysidtiohblrppaessing)in a Al t hough
the asparagi ne residue of the N-glycosylation site is t h&%gfedtang| ch the
glycosylating cell used for expression of the polypeptide variant, e.g. by way o
O-linked glycosylation. The exact oligosaccharide structure depends, fo a large extent, on the
10 glycosylating organism in question.
An “N-glycosylation site” has the sequence N-X-S/T/C, wherein X is any amino acid
residue except proline, N is asparagine and S/T/C is either serine, threonine or cysteine,
preferably serine or threonine, and most preferably threonine. Preferably, the amino acid
residue in position +3 relative to the aéparagines residue is not a proline residue.
15 An “O-glycosylation site” is the OH-group of a serine or threonine residue.
The term attachment group” is intended to indicate a functional group of the
polypeptide variant, in particular of an amino acid residue thereof or a carbohydrate moiety,
capable of attaching a non-polypeptide moiety such as a polymer molecule, a lipophilic
molecule, a sugar moiety or an organic derivatizing agent. Useftul aftachment groups and their
20 matching non-polypeptide moieties are apparent from the table below.

Aftachment | Amino acid | Examples of non- | Conjugation - | Reference

group polypeptide moiety |-method/-Activated
| N PEG
NH, N-terminal, | Polymer, e.g. PEG, mPEG-SPA Shearwater Inc.
| Lys with amide or imine | Tresylated mPEG | Delgado et al, critical
group | reviews in
" | Therapeutic Drug

Carrier Systemé
9(3,4):249-304 (1992)
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substitution are indicated in the follow ng way: Substitution of an al anine
residue in position 175 with a threonine residue foll owedo&ybdr?eesti on of
a leucine residue after position 175 is 15 indicated AL75TL. Unl ess

ot herwi se indicated, the nunbering of am no acid residues nade herein is
made rel at WAI30B46he ani no aci d sequence of the hFVI I/ hBOIPEIHWEEpept i de
(SEQID NG 2). The term"differs frgont as used in connection with specific
nut ati ons_is intended to allow for :xrl ti-ehad P ffer “db"ﬁ%ﬂ pr esent
apart f{Gumidne JoATEi fi ed | &APRTIEE 4 di fIF?ff@ﬁ‘?FBng Instance, {in

addi tion to the |i ntroductiipemtof in vivo N-glycosyl arhlrmnalﬁﬁage@g%’r pcat ed
outside{the @4 g donmin), the polypeptiide may co rﬁr&g;ngfoﬁgg{,ahggd fications
that ar¢ not rellated to [introduction Jof such amino acid resid In a
similar{way, injaddition|to the nodifilcations per|fRGResiag-the 3 a domain
aimng at increasing the |phospholipid rrenbrane bi ndyiaafdal nity, | the

pol ypeptii de nmay |contai n dther nodific . T i ly
rel at ed [tidiAdles |t ect . ZEIai‘Bbhgdratq n a cfnwmmltpbna hiefsths gyanidies ¢
be wundersftood that the am no acid

nmodi fications dijscl osed rgu , 1towi P
sequence ™% the |pol ypept i e ariant ofl the inventilon ray —if—desired,

contain other alterations, i.e. ot her substitutions, inserti.ons or

del etions. These for I e «l ggmq{ncgﬂq,@n tdna@nd/ or
C-termnus LRPTEHEY %P@lagfﬁ" e &Jg%?%‘%ﬁl?gegeh 1-10 am no acid
resi dugsy 1o jaliicAs the lamd #ofd réﬁkﬁe@éonﬁﬁtﬁﬁlgi’adm%w%ﬁdmw (aufhtﬂiv@ewen@md/ or C 30
termnus, e.g. addition of a nethignine reS|.du at the. ﬁ#lggﬁa,@%s or

i nt rsdhlelifsdﬁcowhﬁeléﬁﬁéwﬂnm? e FrSidus, exePpt Hro thF BEREEHEHETCLS wel | as
‘conser gtf‘t '%ﬁ g é.g?ﬂéfér?ﬁljr %e or threédnine, 3P Fioktipudferablg per f or med
S0 am no acl t

W t hin simlar characteristics smal |

anmi no @gédiine). &dﬁhdmgh thmsparagm mduqmﬂﬂmN'&lﬁoﬂﬁylaéléil gitg is @&§P%m§ﬁ41%bﬁlﬁm ds,
hydr ophobi ¢ ani,no ci gds. a ti LPhfsss 4206 WO
0%/ OQEMW@F g‘@éﬂ%‘n 1 5‘§° 0 d(ﬂ;d%ggg%g%ve subgg:l tutions
are shgmeraﬁnmdwmmelm iylosPlati st if @hscll yCi ne. (O Serino (9
Threonine (T) 2 Aspartic aC|d (D) ailutamc aci d %u%y dr.AhSe%ﬁﬁ g (N

A utiani ne ( 08ccardiggly, h‘fhﬁ%tbPR?n'Pﬁ’lgp@F‘ Moty 1f § STEAEIPIRY % ucine (1)
Leuci ne télbl %é‘%?gf }&%ly}!@s?aﬁgn,ﬁétem@‘aﬁhﬁdla&@eﬁmmmﬁsmgw osine (V)

Trypt o npl eés of additional nodifi cat I 0 are
di scl OSMhmmttQMp§mcetnomeobapbpttdlemlefﬁ’ as@s¢iin corngetion i YRRUNTOE e the @ a

domai n - bel g The, Lo MGl e9! (48 uARAHRIE mekiind MhAUEubR du cal e a

acid residues constituting an in vivo N—glycosylatlon site are to be altered in such a manner that

UJ

15 a functional in vivo N-glycosylation site is infroduced into the amino acid sequence.
In the present application, amino acid names and atom names (e.g. CA,CB, CD, CG,
SG, NZ, N, O, C, etc) are used as defined by the Protein DataBank (PDB) (www.pdb.org)
based on the TUPAC nomenclature (TUPAC Nomenclature and Symbolism for Amino Acids
and Peptides (fesidue names, atom names, etc.), Eur. J. Biochem., 138, 9-37 (1984) together-
| 20 Wlth their corrections in Eur. J. Biochem., 152, 1 (1985)).
The term “amino acid residue” is intended to indicate an amino acid residue contained
in the group consisting of alanine (Ala or A), cysteine (Cys or C), aspartic acid (Asp or D),
glutamc acid (Glu or E), phenylalanine (Phe or F), glycine (Gly or G), histidine (His or H),
“isoleucine (Ile or 1), lysine (Lys or K), leucine (Leu or L), methionine (Met or M), asparagm@
25 (Asn or N), proline (Pro or P), glutamine (Gln or Q), arginine (Arg or R), serine (Ser or S),
- threonine (Thr or T), valine (Val or V), tryptophan (Trp or W), and tyrosine (Tyr or Y)

residuaes.




nore nucl eoti de nol ecul es. The nucl eoti de sequence may be of genom c, CDNA,
RNA, sem synthetic, synthetic origin, or any conbi nati ongdchpeeados The
term "pol yneri se chain reaction" or "PCR' generally refers to a nmethod for
to anplification of a desired nucleotide sequence in vitro, as described,
for exanpl eVOUHIBES 4 683, 195. In general, the PCR met hOETHRIHPURE epeat ed
cycles of priner extension synthesisgy using oligonucleotide priners

capabl e of hybridi.sin referenti.ally. tq. - j l.d. The term
"vgct or" ref Ehedepgnalo I@@ﬁ"ﬁmﬁ‘% %'?ﬁmﬂ&%‘?g%%é%égﬁs&g%%sﬁ% at are capabl e
of  repbdsGadibAe m&tﬁﬁﬁﬁbnaoﬂih&{cc@e&dlbyaﬁ idokucige sesitheegin Hteechinoracl segeenpst cel |
genone, and as suc are 15 usef'glté{]o,r erfor 'ngfdif.f eé ta ctions in
conj unchovaninGEQUDNM3I20EY wdisatet thatdhg isoleupmp Lesiqye BT ppsiipn %3 “to

faci 't i Eﬁﬁsﬁm‘ié@%giﬁi ﬁmeaﬂnwmiHE@AﬁgﬁétR@%ﬁ&amamma&batm with 4 9" prduce usabl e
gquantities o

e sequence, to direct the expression of the gene product
encoded205%/T ineans eyareine ecid seguienco ir wWhiekjiselewcineH Pepifion20? }scfﬁbsﬁ@lﬂ%e‘??@é into the
genone t he host cell,. G sl 1 A peehi & § er@pirgeaonent s
dependi -ﬁ?}’cﬂ‘?ofﬂ’éﬁopﬂﬁ'&?%ﬁgfqbgljilﬁéng\%éelb?lggm goﬂdeI% . "host cell", "cell
line" amns Cbhtitgiontofthe Tyshieeesidhe th pasitien t4bwilleahdsparkginegisidugsad 2al | such

terns shoul d be_understood to .includ roge re wt h or
cul tur iSPhjﬁB‘F"%Oftg%ng‘q‘?%ﬂ PoP Rﬁstlﬁl?fﬁp‘ af a%%%@?%gégﬁg%g&g@e&&ged

interc inb Qci Pndidard pi @6 Sslwiny wiynInsetiorcofagybtive fesitioe a cel | . 25
Qﬁ?ﬂﬁ‘lﬁg%&x@ Qi fekidtie 1 witf wayn

" Qper ab refers to the coval ent joining of two.or npre. nucl eotide
sequenede,A3 Gy inpesitiond® isdndigaiethycAIA Y Headiig tBFmgg%?%t?'Q,sm?Ws MEBnfi guration
relative 'ﬁ&?udﬁf‘gda@%%?f R aEiB?ésiquE&%mgedté@Ay ah4sierd. @6r kbmplee sequences can

be perﬁ%? or “exanpl e, the nucleotlide sequence encoding a pyeseguence
or secideletiinyoflaaalisrresiduedppositiviny 72 isrikdicatadbyV 114 ISapeliageous ngerdAR 8% odi ng 30
Cct ober 2006 WD, 03/ 093465 PCT/ DKO3/092./46,. 1 e if it is
expr es Sugtitgtion,arg indicaed in tﬁ‘e fQying 7t %ﬁ:ﬁ%’iute:l%n clgfr?L t("1 ﬁ%ﬁg %géfl g%)?l?r? ng?n t he -
pol ype 9?5 G8h 2 rBRERbRTue Wlloweh B iRértibi ofeenditelrysidue atergositioml T5dsli ng sequence
If it affects the transcription of the sequence; a ribosone binding site

i s oyernditafedALTREE t 0 a coding sequence if it is positioned so as to
facilitate transl ahl uﬁﬁﬂeﬁﬂbé beRRS bEMhiNo AdidHeSdlies iRGABerting the s

I ' nke

nucl eoti de sequénces glng are_contiguous and, in the case of a
secr et giade kebaitre to the aminb agd seguema df fhn LFEHAFNH2 polapeptide (SFQ IRNPZ)acconpl i shed

21 921 0, o GRER Pl EL S Blracl i Rppebh Bl ot ot o =1
CoNj UnGiiipor tiidifiortel diffekeneks beifgploicnbayart BivA thespecifisd arhino ntiédifermest of the
7o ot ociagancs 0 oo e ghedpeibRion s var e hengossign Sk Botfed SO T Lt on
of an Gla domain), the polypeptide may comprise other modifications that are not related to

introduction of such amino acid residues. In a similar way, in addition to the modifications

pler_formed in the Gla domain aiming at increasing the phospholipid membrane binding affinity,

the polypeptide may contain other modifications that are not necessarily related to this effect.

25  Thus, in addition to the amino acid modifications disclosed herein, it will be

* understood that the amino acid sequence of the polypeptide variant of the invention may, if _'
desired, contain other alterations, i.e. other substitutions, insertions or deletions. These may, for
example, include truncation of the N- and/or C-terminus by one or more amino acid residues
(e.g. by 1-10 amino acid residues), or addition of oné or more extra residues at the N- and/or C-

30 terminus, €.g. addition of a methionine residue at the N-terminus or intrgduction of a cysteine
residue near or at the C-terminus, as well as “conservative amino acid substitutions”, 1.e.

| substitutions performed within grbups of amino acids with similar characteristics, ¢.g. small

amino acids, acidic amino acids, polar amino acids, basic amino acids, hydrophobic amino

acids and aromatic amino acids.



am no acid residue, deletion of an am no acid residue and/or insertion of
an amno acid residue. The ternms "nutation" and "substitabiRBer 808 used

i nt erchangeably herein. The term"introduce" refers to introduction of
anam no aci d residue by substitution of an existing am no acid residue or,
al ternati véY9 /48363 nsertion of an additional anino aci d RGI/MKNEIE. The
term"renove" refers to renoval of gp am no acid residue by substitution of

the amno acid residue to be repoyved by anot her no id residue or,
al t er nat i velBramplgs efesugh cagpervatiyp %@WU%B&SB?‘HEP&R%“% Y 'he ami no acid
residue to be renoved The term"FVIir' or "FVII polypeptide" refers to a
FV1l m:hfcw yaded T &l 20 Chgkhel(SY M Onerigsaid @) of a FVI |

pol ypegti'd |%ﬁvﬁ%&-tvpe r@#ﬂ?‘%@n | _(hEVIL) (g)_;mwn in SEQID-NO2. It

shoul d [be (indgsss sddiD)howeMetemictabidi{E) he term TVI 1 pol ypeptide'| al so covers
hFVI'| - | ke melect-es—suehl—as—fragrents—or—vartants of " SEQTDINO 2, in
particyl dr ,MP?‘W@MH@WE@ ence conprises at | east one, such as

1-15, | Absikde (1 N0 aqiistideqH) | cat i opsiné®) conpared to SEQ ID NG 2. 25
The terim* F\’%’ a"eor' TVl 1 a pal ypglr-gi de” refers-+to—a—F¥-a—pol eg | e provided

in its | acy isclmade ho- chailwusior @ \Wen MeiomERT@Daci Yok dYence| of SEQ ID .

NO 2 i s¢a—togeseribe e am;Tuaci ¢ of FITa it W ll be

under stjo8d | EhEp1A: eég!)ti %lélﬁgﬂoet vvee(r;lr a 1153 of thel singl e-chain

form has been cl eaved, and that one of the chains conprises am no acid

residues 1-152, the other chain amf cid residues 153-406, ..30; The terns

"rEVI 1" and Stillother gramplesof a4 qﬂ@l@”‘ﬁﬁ‘&gﬁﬂﬁ alt%‘%f)%?sﬁgglptﬁ? siegé'&lperngg.g% ed by

r ecoprbi | 1B Gldoin"eMw.” and "hFVI1a" refer to human
e Lt

wi | d=-type , respectively, having the anm no g sequence
shown i n SEQbeRrChngclenidosequinse” i3 dendedin ipdiraio oSty P 12 The

t " rhEVIL "ChE | A" , el d FVi1a,
havi ngmoteEeinds Rl Hie el Kaubdbe HHERR oP Rt BN A O

reconbgéﬁﬁ@htuéﬁé}aynthemo@gmmmyc@ﬂbimtﬁﬂsﬂmebﬁ NovoSeven(r). Wen used
herein, the term"d a domain' is.infen 210 Cave ' y g residues no.
5 1 to 45 oflbseyn WN@%GWP%I%;@&R‘egW%I{f%@?Ee etgﬁd%%rde the da

b by P G L e o and T1 saue. Fact or
| nhi bi 4,683,195% bpgeoeral; @ieyPCR method involves repeated cycles of primer extension Synihesis,
using oligonucleotide primers capable of hybridising preferentially to a template nucleic acid.
The term “vector” refers to a plasmid or other nucleotide sequences that are capable of
replicating within a host cell or being integrated into the host cell genome, and as such, are
15 useful for performing different functions in conjunction with compatible host cells (a vector-
- host system): to facilitate the cloning of the nucleotide sequence, i.e. to produce usable

quantities of the sequehce, to direct the expression of the gene product encoded by the sequence

Pat hway

" and to integrate the nucleotide sequence'info the genome of the host cell. The vector will
 confain different components depending upon the function it is to perform.
S “cdr, “ost cell”, “cell line” and “cell culture” are used interchangeably herein and
" all such terms should be understood to include progeny resulting from growth or cuituring of a

cell. _
“Transformation” and “transfection” are used interchangeably to refer to the process
of introducing DNA into a cell.
25 ~ “Operably linked” refers to the covalent joining of two or more nucleotide sequences,

| by means of enzymatic ligation or otherwise, ina configuration relative to one another suchrthat
the normal function of the sequences ¢an be performed. For example, the nucleotide sequence

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



o The term "protease domain" is used about residues 153-406 counted from
the NN terminus. The term"catalytic site" is used to neangch8ecaingl ytic
triad consisting of 5344, D242 and H193 of the pol ypeptide variant. The
term"parent''" is.intended to indicate the nolecule to be

modi fi ed/ i WP WE#M6Fn 15 accordance with the present invd@§TDEEI00ATG hough t he
parent polypeptide to be nodified by;the present invention nmay be any FVII
or FVIla polypeptide, and thus be derived fromany origain .g. a
non- hufmnpabmmueefnt@pxgmgdqsepregr%#hé#mﬁqféfn%ﬁﬁ%% %{r)ﬁth%ol ypeptide is
NPV O ddial: Bgrd%gtgxacfr'e&{lﬁéer is%Bélfalﬂ’j’ MRRRS b eedingvelehcdlif fthffects the one or nore
am no B residues fromits 20 parent polypepti %3 nor.mal !ocf{]il n.3-15 am no
aci d r essckiption ofthg.sequend; a Whosgme Binding sitp is opérabiy linkpd tojpeoding$equeDLCtt 15 ani no
acid residues) . such as.in 3-30. ankno aci L RHES” mRarth thdt he3-8 or 3-5

ani no ‘té%l?qﬂ&roéiqﬁ?lfé%‘? F’H[aget%é&\ﬁ%ﬁs, a ’\t}géﬁg%%t "“typically contains 3-15
am ne agdléhtiA®stghéread b inkéddre comtigmqus end3 in the cBe of sepretogy legler,10, 11, 12, 13,

14 or 15 amino acid nodificatjons), such, ji%gf@on A R0:a6 ks dumel T i cat i ons,
e.g. 3cmigpousand myetngRha- ' ?‘c%‘f‘f“c‘fﬁt‘;s &31)' Ve S I{eﬁﬂel parent 25
pol ypepids 48 suchRistd o Mk 838 NthenGoRthaidoligbirlebiideadaptodiof lidatsiaorisedmt onpasses

i nsertions, -deletions, substitutions and conbinations thereof. It will be
under s toahctiorwith steudapdbrpambizant BNAZEodSccor di ng to the present invention
will be nodified i EASEnt Slchh ORRodiMBHBor Fiiniab adi®ast  position
10 and 32 (I%gietcé’apefiﬁéft%eeﬁ %ﬁ%ﬁ%n&? and i no at | east one p,osignce)n | ocat ed
out sih denoliifidatioa?” & idendddrty coverreplacemiedt oftan awinoracisysideshan.rPbsittisn °tPeat es an in
vivo N-glycosylation.site. 30.The.term 'cl o Do RAGH dn \abdinh acldSesiiRd to nean
the ac#mippgd v %:1°H°fﬂ‘eam"&ﬂ%Cf‘iﬁeﬁlgﬁeailsdg%ysggescra?bed- herein. In order
to exhibit "lQbidshn@siohvind ysubstituigon aretused intdndaigestdnherein, in its

activated form should have at |east 10% of the c]otti Cl-f I of
rhFVI | a whenThedemy datrodyoy Hefers tangpducHen s (<1 F?“%ue?gg ﬁ@brsg turltll&E ?‘fn a

preferred enpodinens -ﬁe{}ﬂ BNl By idiG ivRbf Ankiditibml ko acidt | vated form
has at a?%’ﬁg}m%zu%oo (H%édc otting ac’?i%i ty of rbFVIla, such as at |east 30%

e. g.1s5akesi@ide.Cct ober 2006 WD 03/093465 PCT/ DKO3/ 00276 13 |east 40% nore
preferably at |east 50%, such as at JF gg%{ Sid bféubktﬁﬂﬁfno?%@ even nore
preferably athqigziengys r%&@ﬁorg@og%lo %‘i’aisé )Soeg tg%e clotting activity of

r FVI | gaeiRidassiduias bi FemokvbEby debibid dnigo Add sepitclersaferatvelndy delation n an

I nteresti ng enbodi nent the_varj anf its activated form has

i
substalﬁwiﬂmﬂtwbﬁiﬁéﬁ@ﬁr@@ﬂ’@la@%miaﬁér%@\wn?mv FVIIs, such as a clotting
activity of e P08y <0 polypbritidBOredid fola VIV mofeculiifpidbided inBinglet er m
“am dol ytic 'gtgetlw ty" i S ‘E{s}g&}st)@%rr?ar_l the activi té ”ﬁﬁﬁ)%g i n. the
" A golchin forfs©ny éxatteunTiafyal pespeptide is wildpehunar EYR U SIS yti c
activi tS%Q 1B N85 Y038 b Merstood, however, that the term “FVII polypeptide” also covers

KEVII-like molecules, such as fragments or vatiants of SEQ ID NO:2, in particular variants

where the sequence comprises at least one, such as 1-15, e.g., 1-10, amino acid modifications as

compared to SEQ ID NO:2.

25 . The term "FVIIa” or “FVIIa polypeptide” refers to a FVIla molecule provided in its |
activated fwo—chain form. When the amino acid sequence of SEQ ID NO:2 is used to describe
the amino acid sequence of FVIa it will be understood that the peptide bond between R152 and
1153 of the single-chain fo;:m has been cleaved, and that one of the chains comprises amino acid
residues 1-152, the other chain amino acid residues 153-406. |

30 The terms "rEVIP” and "rFVIIa” refer to FVII and FVIla polypeptides produced by
recombinant techniques. ' -

| The terms “hFVII” and ‘TuFVIIa” refer to human wild-iype FVII and FVila,
respectively, having the amino acid sequence shoﬁm in SEQ ID NO:2 '




invention, inits activated form should have at |east 10% of the
amdolytic acitivty of rhFViIla when assayed in the "Am fipbyoher Awgay”
described herein. In a preferred enbodi ment of the io invention the
variant, in its activated form has at |east 20% of the am dolytic activity
of rhFVI| YO8HMA6Es at | east 30% e.g. at |east 40% noR@E@HFBOETably at

| east 50% such as at least .60% eng. at |east 70% even nore preferably

I 80% h I % qf L dol yii i Mi . hFVI 1
%enegzgayedh%t%%ﬂ%‘a i EG}%‘M@% E@E@‘?‘ﬁg‘gﬁpgty@l a&fs%&)éﬁwﬂé n[ er est ?ng
enbodi ROAmnG Geilf 8éduBitle shdvhh b SBQIDINGA] lgsd&cea By réogsbindibmkast Amédanptene sane

amdolytic is activity as rhFVIls, such as an am dolytic activity of
75- 125%f sF Vfreis Novefsiven®.c acitivity of rhFVIla In the present context, the

term " acti Vi Ghen bifedefih, WGédnd G QHARE i Rifenlibd B cbil? aiffoladilvssidubeabl | 1 Ly of

activating F s activity 1s also oted' TX activation activity"”
or "sFXatogSnEBBQIDMN@Etivity". 20 The term "increased FX activiation '

2 var | ant of ACHBSREToRE R ToPe] i idedf Gl eobely liBERG RpbET) P 1191

si gni f s8R KRQIIDANN®@Rsed capability to activate FX to FXa as conpared to

rhFVIla or. To what extent a _varlant the inveatijon (in {ts activated
form has anTheehbeeriatignyXIF;and VIH iro‘ﬁe"‘égl{l?sb‘? ?Vt?fé‘ﬁylr@m‘f ﬁ?reﬂrﬁt&fvgﬁybe
determ i | k-1 Nndependent Factor X Activation Assay" described 25
her ei n.m@ﬁlédr{]rg%%%vse{lgonger clot" or "increased clot strength” is used to
i ndi mat e t hatThe tean “proteasegiomainf istused abowiresidues 1 53-606 gspntedEomheNrept i de

vari antt s statistically significantly increased relative to that

gener at "rhFVIila as determ ned under conparable conditions. This effect
may be det er Theeehn dsatdlitk she'tia uddd temedn the Gtalytic Al Cmsistingyd 8344 D342 by t he
variant of the 3o invention, in its activated form when assayed in the

" Thr onts6g FAH3 pEthepelyprreds W& herein. In a sinilar way, the term

"increased ofm “gﬁmﬁs fnthRich RAhdindtehE hittechlieo B¢ Maditibdiaprdve@inCur ve
generated by the variant (in its activated forn) is statistically

si gnisf iaceonddnge Witk thesesentinieationy lthaugh the perentaniynsplids tohe mpdilied by the

det er mi ned .under. _conpar abl i1 i G
o onboneem o SR AVt BV R eRE 0 B BE RaNER uiAy bt
PCT/ DKQ¥. @ 98i-Bumarmatmalieronglins it isseefemabthat theysarént palypeptideik BEVHOr obt ai n t he

maxi mum thronbin activity level in the "Thronbogram Assay". The term
" m’rund@é@aci ty" as used in connection with a given substance is intended

to indicate yhgqabipl st Wﬁﬁh@ WHIASERRACR dne of MEHG@IR dRiBaNRe fibmdtm t he
i mmune system The 5 | ne response maybe a cell or anti b%ly n]adl at ed
r es pwngereptpBypeptidg, normaily in 3-Esaine peid residues (e.g.in 3,4, 5,6, 7, 8,9, 10,711, 12,
| 13, 14 or 15 amino acid residues), such as in 3-10 amino acid residues, e.g. in 3-8 or 3-5 amino
acid residues. In other words, a “vatiant” typically contains 3-15 amino acid modifications (for
example 3,4, 5, 6,7, 8,9, 10, 11, 12, 13, 14 or 15 amino acid modifications), such as 3-10

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

25 polypeptide. In the present context, the term “modification” encompasses insertions, deletions,
substitistions and combinations thereof. It will be understood that a polypeptide variant
according to the present invention will be modified in at Ieast three positions, namely in at least
position 10 and 32 (located in the Gla domain) and in at least one position located outside the

Gla domain, where said at least one modification creates an in vivo N-glycosylation site.

30 The term “clotting activity” is used to mean the activity measured in the “Clotting’

Assay” described herein, In order to exhibit “clotting activity” a variant of the invention, in its

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



| mmunol ogy (gu” Edition, Blackwell) for further definition of

i mmunogenicity). Nornmally, reduced antibody reactivity v Octdder 2006

i ndi cation of reduced imunogenicity. The reduced inmunogenicity may be
determ ned b use of any sui tabl e met hod known in the ar in vivo or
in vitro. ﬂﬁg @rm"functional in vivo half-life" is Gg@EgWZTﬁts nor mal
nmeani ng, i.e. the ti rre at whi ch SO%Of the biological activity of the

pol ypepti d s stil W 6 time at
i oh tere e T mretebly Aems U RebeT nat ol BTER oFkaR Do kbR | T
al t er natdraenty o 16hat W/ansﬁumg aff lLREY0% ofthe clnttmg amvftnbfrhﬂ’ﬂé whesessayed Hal f -1 i f e”

be” det d, i.e. th t h 5 % of .t h
ci 1 cul e %ﬁt%n”&trléaﬁ dessodhorsin T eSS b ViR Y ARk

Det er m 21;?;1@? of cidifirfpactivh E@V]IH?élﬁhis F1bEing bamtydé”ﬁer mini ng the
functlmci;(gr%%t PRV VO |fce and thgﬁﬁcrsmgm tude of serumhalf-life is

usuab| ¥25% @@dlothﬁlwavmfrmﬁhe magnl t ude of functional in vivo
hal f-1ife. rnaJ;lv ” I fng\eaglﬂgdﬂ@g; pl asna

hal f-1ife" I|fe erum clearance - plasma. cl earance”
and " cHRAHENR Kb@iﬁ’ﬂbﬂcﬁbcdheiﬁhﬁlmmﬂgmemhﬂdé‘md@ﬁ@aﬁ@d%ﬁvmt &idhs on of one

or nore of 20the reti cul oendot.hel i en or
i ver , inygntiqnginjfs aptiyated formg Epet g?aﬂslibg} %{@ %tép%fél JI at e£
el im ”%Jh'eﬁ’staﬂ:H iPthe 8RAEOfYE ASda a@aaﬁdhb&mphrmﬁeﬁmmi anbo@mmabﬂ@@ cl earance

depends on size (relative to the cutoff oner, r Itr tlon) char ge,
att aohwenmtb@m@nfatnéﬁ@#a@@ O%Hastaﬁ@a%rzﬁé‘é’g ‘%381 9% ecept ors for

the pr a&ﬁgﬂaﬂ sucﬂ %t‘iEﬁ%EéoQ/"% | 1t ¥eabi090 SrokEfiraleRBH at &aﬂ%%%%dcliaﬂﬁll&@tt ed from

procoa & receptor bi'nding activi t@% The 25 functi onal
i n vi veoae.k- dtleﬁﬂ 7ﬁ%devtemmomqueﬁatahlalat h&stﬁéﬁnﬂlyh@@tlféﬁt H&® by any suitable

met hod known in e ter ] uncti onal
in vi V@mppgl}thapt}\gty@? @&&{‘}rﬁlﬁﬁtﬁﬁt éh Em?d%ggictﬁ%%yn | cat e%ftg% tﬁt?et'tdce rel evant
Pﬁl:]; égshf{é[grereth???/(gﬁ%%t t hat %Mﬁgﬁﬂﬁ?ﬁd&rﬂ%lﬁﬁsﬁ&:ﬁ;ﬂéﬂﬂhssmlm ab?/e

condist iacinity(as siFiVak suph W@lﬁ"ﬁé@“ﬁyﬁ?zﬁqg&; Q%ﬁﬂ‘%ﬁ%ﬁﬁflw such as

rats, is, pi gs or nonkeys). The term' AUC1 " or "Area Under the Curve
when adm nistered intravenously” is used in _its norpmal rreanl n .
the area undhrthé preseaidointekt; the termsaetivityt isiiso asadi conpeion withdh g’?ﬁeptlde

- variant h be a LNt [2)
adm ni ¢ @’(‘P’ fle PY%&‘%E%E%F%&C&EHS ag@ﬁt@ .%‘_&H?%éﬁpeh“F?%%ﬁdaagﬁ%ﬂty ?gasured S
t he " ckpih bid-@6h botivity. as defined 30 Cctober 2006 WO 03/ 093465

PCT4) KG3/ 08276 15 hereinbefore. Once, the Lexperi t al onal%l‘;léc/r’% J Me points
have®been deTletaimndacreaseisl A pp WALAR vty Qfe 1A Sed

O, o 5B o i a0 (1t
' canﬂy increased capability to activate FX to FXa as compared to thFVIla or. To what extent a
variant of the invention (in its activated form) has an increased FX activation activity may
conveniently be determined in the “TF-independent Factor X Activation Assay” described
25 herein. | '

' The term “stronger clot” or “increased clot strength” is used to indicate that the
strength of the clot generated by the polypeptide variant is statistically significantly increased
relative to that generated by rhF VIIa as determined under qompérabie cqnditions. This effect
may be determined as the Area Under the Curve (AUCrom) generated by the variant of the

30 invention, in its activated form, when assayed in the “Thrombogram Assay” disclosed herein, In
a similar way, the term “increased AUC uon” is used to indicate that the Area Under the Curve
" senerated by the variant (in its activated form) is statistically significantly increased relative to
that geﬁeraied by rhF VIla as determined under comparable conditions and when measured‘ in
the “Thrombogram Assay” described herein |



val ues of different nolecules (e.g. between the variants of the invention
and a reference 5 nol ecul e such as rhFVIla) the same amyndcbed®obVvity
shoul d be adm n| stered. Consequently, the AUC -values are typically

normalized (i.e. corrected for differences in the injected dose) and
expressed é@‘ﬂ@@iﬁ-‘dose adni ni stered. The term ‘reduced PERDKOI2T6y t O
proteol ytic degradation” is prinari I ntended to nean that the

pol ypeptide variant has reduced sensitivity to prot eo t cphg)egradat ion in
conpar i son tThe term “Bim! s asadrabpwiiihy tirae 14 takende abtan {asori dg A abl e

conditi Pr. ef ol ytic degradation is reduced by at |east
10%(ea°§ %b %XmB%% , such as at | east 25% (e, 9. 25-50%
by 25-75% Omyﬁ@ﬁﬁm@emdgrmmeémwomwthﬁ&v%ﬂ stauag1s W s at | east

50% (e..g. by 50 5%, 0 ey | east 60%
such a@‘%@‘caé?thP W"f%ﬁ%‘bl{ o‘?ng{}eg%ﬁgutﬁp%%aegllg%% Mbst
preferabl rEélfsﬁnsE fdy 8Ok ¥8l 6 &ﬁﬁd@d&ﬁiaﬁﬂ résporise (seemg;dtblﬂbﬁswhﬂe ast 100% The
term" ren ear ance" is_ used ot mal.. maanl n Pﬁ?te any

cl ear ahreunolegyi(hgE@tierns Blagkw Flﬂefo 3%61“ %@ I tration,

t ubul ar @hogefict ThReadabedcl ear ance
dgpgndged%??ﬁaﬁﬁ%ﬁﬂaﬁ%vﬁi?%‘??g?‘?@?‘."%@“??@ﬁ??ﬂ’b aoti do.. includin size
(di amﬁmnﬁnogaﬁdmmm@bmegﬁw ¢ @ﬁh‘ﬁﬁﬂ"w&"ﬂﬁe?& Shd" ¥har g

Normal Iy, a 20 nol ecul ar wei ght of about 67 kDa is considered to be a
cut - of PEH A% for renal clearance. Renal clearance may be established by

any sui t abl erjasemyfunetiéhal ﬁaﬁn@&iah‘hiﬁt”shm&d mtsnomalmmpg, myﬁbp dgeEy renal
cl earance i s determ ned, by, ad | st er| eng}%éﬁ geql bel l ed or
f I uor ewbish88% of thediolegiel HAvipe ?B@WGB ‘f)ﬁtl e | abel

acti vi £ fhk 8BNyhépRde BBDY@ the iRtaluake., renal clearance is
det er Iynﬂé%:lﬁtrng aﬁ%@%%@@grreg&n i ng refoerence 29 po%%;,l de

rhFVI | a,  undesanabtegpatiayd detemiing flmt@nalpr%@%h%l%ll? E‘P%B? ance rate
Peast " Sesbmaole, bkt EREh st AEERArRite Bheplpath el = BT ) By ot
ol 0 chav Sxpnits Lo ace o

t he rofeteutining the fomgdenahwdivg ‘%ﬂﬁjlé At of E‘i&‘gﬂn%?@‘% ’I\Xﬁﬁ@ t he

Che' 1 P RGpatBh o nRRBLHIRRE oF RAGIcM 14 ﬁi?‘%“’é‘;fsé‘é‘ém?ﬁfi’ﬁg:ﬁ??‘;“éQaéf “The

mol ecuhatf- h&nﬂclﬂ@f‘plaanshalsﬁf%’,d‘puw@ng halElifehaperu@ SPE surface of the
ol ecul g pars E1GLELy 8B aéton@F ohdorthotof
N-gl yc #§P ter%%&wepﬁd‘m E}ﬁ:ﬂssurface accessibility of the
am e afirelicsi oéﬁioﬁiéaﬂrs dtéiné (RES)Addrte] ,cspleWeﬂHelt, hy tisge GetasiBiC Berppr oD
- 03/ 093465 PCT/ DKO3/ 00276 16 su ar d. I'n many
cases pthexgopaptas mefiated shimination, of ggr ‘!Fs%e&ﬁr?é&%éﬂ'%s NobRARS
clearance depends on size (relative to the cutoff for glomerular filtration), charge, attached
carbohydrate chains, and the presence of ceflular receptors for the protein. The fanctionality to
be retained is normally selected from procoagulant, proteolytic or receptor binding activity. The
25 functional in vivo half-life and the serum half-life may be determined by any suitable method‘
known in the art.
The term “increased” as used about the functional in vivo half-life or serum half-life is
- used to indicate that the relevant half-life of the polypepﬁde variant is statistically significantly
-increased relatlve to that of thF VIIa as determined under comparable conditions (typically

30 determined in an experimental animal, such as rats, rabbits, pigs or monkeys)
| The term “AUC},” or “Area Under the Curve when .admmlstered 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
intravenously in rats. Typically, the activity measured is the “clotting activity” as defined



threonine residue in position +2 relative to the asparagi ne residue to

whi ch the sugar noiety is actually attached (unless, of3goudtcse: 20081 S
position is already occupied by a serine or a threonine residue) and these
positions, where the serine or threonine residues are introduced, are
allowed s WOHM¥HGied, i.e. to have | ess than 25% or SRTEKYHR side
chai ns exposed to the surface of thgqs nolecule. The terns "tissue factor
binding site”, "actjve site reqi

| Lon",. and, "ridge of. the V&SI bi ndi ng
cl ef t " hareinbgfiore Qaes thi PRCTBe SFEHREBERHA d ﬁeeﬂélF%ﬂr‘P o A
above- neih %o c%jcﬁﬁéﬁ'b?gic&ﬂ?utéﬁﬁo ah @06H 43 SaphPad Tiien 8.61.m " hydr ophobi ¢
am no acid residue” includes the following am no a§1i3tgr rtﬁalé es: isoleucine

(1), | euci nB will pe undsrstrod that in quigr fo palq aEreehgpmpHHER , tyrosine
(Y) and, LI Vi ) ' : rddéhc@Ci d resi due”
i ncl -ud3@“%%%#&3%%@%%?%@thé:iag?%g@i:‘%ﬂg%g{%g{ﬁgd D) and gl utan ¢
aci d 5( Eolechle shiteastiaVild) tlessiatb wabynt ofietivieoshawid be adroiniptoress Canpequenthiz| udes t he

fol |l ow ng no_aci d residues. .Si ne Ay : kstidine (H).
Var i ant %\3‘ alups Arefypically 3 r%?afgé@ %%g%f%t&%%g“‘%r@@%ﬁ dla%ﬁ/ent i on |
rel at e%nggxﬁesgédlagAmcﬁasbmgjswf@pt I de 20 variant having an am no acid
sequence conprising 3-15 anmi.no acid podificat.iagns relati.ve t. hEVI1 or
hFVI Ia havin Q‘W@l‘gﬂq‘i@d %F‘H%@Wﬁmﬂn ﬁwalmd’?tﬁudte&) oen?eél!}{n said
anmi no ﬁ%pﬁﬁb@gg@ﬁ& SedtiBdd BRItV WProREI5tieBegdllation id@bp@ideisiol tution in
position a and erein a sugar noiety is covalently attached to an
i nt riod hE¥HaionttFVile addegérpierdyindaricompasahiecondiens: Bepiaehly teotedyy s domain. 25

The nodj fications, perfomned in, Aoy e fpdddpat haassef the parent
FVI | %ﬁ&@%ﬁ?f%&dﬂgﬁ?)@qﬁﬁg lpélt (?%\AM:@ %ngr)%lg)gels%f% %’e%é? i‘ﬂilcatig{ls per f or ned
iNP loosi(g_g_fuy?qslsne@bgtads(-oﬂg/@irayzs-mex?}a, mgrqufl ?mbzybﬂatle@u&i%iﬁuclt afat lepst v \1/0 o

gl ycosylation site(s)) are preferably of such natur a . e
functi éﬁéélll, (g by W‘\%%I%{’Y 59‘?@%’1’8‘?%‘% Rlerably HWHW% ﬁ/i%’fsgc ot b%’%@eér%%eful ting
vari antyshse NG BRFRR%Y 558 90% M3 plefirafily, #he phbteoltciddgtadationdns per f oned
in the 7&(;;(&5%% n o?)?ﬁg&gg?%nt pol ypeB{i de 3fatre ppref erably of such nature
t hat isanedwatteeat bdst d0&$phol i pi d nmenbrane binding affinity of the resulting

pr oved cap it P oford leaapoey iy U 1 Bl Fmbdifod G, BonBh © 10 2
st r ongeskifg shceiby teidiegs, e30byQrtmkalar Adton, WhulksH:Ee2ie 5r dgmdpiadr Be276 17
tubular cells. Renal clearance depends on physical characteristics of the polypeptide, including
size (diameter), hydrodynamic volume, symmetry, shape/rigidity, and charge. Normally, a
20 molecular weight of about 67 kDa is considered to be a cut-off-value for renal clearance. Renal

clearance may be established by any suitable assay, e.g. an established in vivo assay. Typically,
renal clearance is determined By administering a labelled (e.g. radiolabelled or fluorescence
lﬁbelled) polypeptide to a patient and measuring the label activity in urine collected from the '

patient. Reduced renal clearance is determined relative to a corresponding reference
25 polypeptide, e.g. thiVIla, under comparable conditions. Preferablj(, the renal clearance rate of
the poijrp.eptide variént is reduced by at least 50%, preferably by at least 75%, and most
preferabiy by at least 90% compared to thFVIIa. ‘
' “The terms “at least 25% of s side chain exposed to the surface of the molecule” and.
| ““at Jeast 50% of its side chain exposed to the surface of the molecule” are defined with
30 referenceto Exémple 1, where the calculations, etc. are described in det_ajl.

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
molecule” are used in connection with introduction of an in vivo N-glycosylation site these
terms refer to the surface accessibility of the amino acid side chain in the position where the



Wthout being limted by any particular theory, it is presently believed
that the enhanced nenbrane affinity results in a higher 3 egalber 2006
concentration of the activated polypeptide variants in close proximty to
the ot her coagul ation factors, particularly FX Thus, the rate of
activati on W 0FR3466 FXa will be higher, sinply due to a IITgH®B/00H ar ratio
of the activated FVII 5 variant to K% The increased activation rate of FX
then results in a higher anount of actiye thronmbin,, and thus a higher rate
of cr osweirimistnis aotmally asterked. magy cpsgs Wk egees fr &GP e i nvention
the par EV g in H¥ifi Ikleasp 19 Gihfch @iek sGgar bty ik he

resul t i%%?ﬁ‘%‘%ﬁ%%ﬁ%ﬁ%g@@an ant aeg%?(gls conpar ed ?(I) irﬁF}yFVI la): 10

i) an iznninstedhddi(adess) dfabuss, this gosition is)already oaprpigddy e emee 95 A BLEMBE; pi d

b ..bi ndj fEinitye ij i hi il ! g
o e R e o8l HSAREN BN EhlBlob it lSWS ) and an
bi 0avai th 8B bhriddyi.d Mieve leks tamei23% oc3¥asl theindidephnios expiose ta thosvrdegefthe| ot 15

(increased AUC ,a); iv) an increased bioavailability (AUC ,,) and a reduced
T.,:; vnolg@lg.ncreased functional in vivo half-1ife and an increased

phosphol i pi d gﬁ@ﬁl}g@@ﬁsue%&aim@fsﬁwmcﬁve St kegion” and rédedinh actve sitnal i n
vivo half-life and an i1 ncreased capability to %getri_v te FX 20 t‘g FXa; vii)
an i ncrismtiegicléfirase defined with referonse ErExampler Ihesgigy Wherein g ghayeTientiied at i ng a
stronger, ¢l ot LRecreasad AUC& m); vin) an increased functional in vivo

hal £ - 1 196 nsa&?@%?f%%%%T. . ix) an increased serumhalf-life and an

i ncrgased phangtenh Fpideoplmbib aming abidnetidug” indigdesftlid folloying spingcilncr eased serum

hal f-1ife_and an jn ased ahi.l it 0 _actj : %] n
et caseateET a0 Prpeg et e e (nRapiafe Pitrethd 07,
(i ncreaaﬁ%oqrggfggﬁu(w' and/or xii) an increased serumhalf-life and a reduced
T.. 30 equently, nedical treatment wth ol ﬂti.de vari apt
accor di ng t o Théerm finegativelinchatged amino 4oid tpsidus IBF“M QRBE BREP e
current!ly.avaj |l abl e .r kvl Lia 6om (NovoSeven(r)), such as
adm ni s‘f“%i%]%eﬁ'd'ir‘fp%f%?%é\@lrj_) Jélg?ége, %ﬁg@i duration between injections,
i ncrgased cl Ghe testh Fenifivelyaheipet anfins sad residus”dncludss thedeliyang gppsacid
residues: Lysine (K), arginine (R) and histidine (H).

Variants of the invention _
In its broadest aspect the present invention relates to a FVIL or FVIla polypeptide
20 variant having an amino acid sequence comprising 3-15 amino acid modifications relatjve to
hFVII or hRVIla having the amino acid sequence shown in SEQ ID NO:2, wherein said amino
acid seqﬁence of the variant comprises an amino acid substitution in position 10 and 32 and
wherein a sugar moiety is covalently attached to an introduced in vivo N-glycosylation site
located cutside the Gla domain.
25 The modifications perfomed in the two above-indicated regions of the parent FVII |
polypeptide serve the following puxpdses: o
The modifications performed in positions located outside the Gla domain (introduction
‘of in vivo N-glycosylation ,site(s)) are preferably of such nature that the AUCjy, the functional in
vivo halflife and/or the serum half-life of the resulting variant is increased as compared to
30 thFVIa .
The modifications perfomed in the Gla domain of the parent polypeptide are preferably
" of such nature that an increased phospholipid membrane binding affinity of the resulting
molecule is achieved and/or of such nature the resulting molecule has an impqued capability to
activate FX to FXa and/or of such nature that a stronger clot is formed.




WO 03/ 093465 PCT/ DKO3/ 00276 18 Thus, preferred variants of the invention

are such variants which, in their activated fornms and dto
rhFVIla, generates in i ncreased Area Under the Curve mh\é\ér;lt?og glg%?jso{%ered
intravenously (AUC;v), in particular when adm ni stered intravenously in
rats. Mor eVRAMBHEl arly, variants of the present inventR@PKFR2EN are

preferred, are such variants s whereifhe ratio between the AUC,, of said

variant, in i v.at n AUC. v of ks at | east
1.25, such as tP"‘I(ii’ Eﬂmgfbyﬁreg"ﬁ mgf'hi’@é‘?fy itls/?:resméeqw\@df t g%l y at |east 2,
such atS mﬁefncédﬁ\}\ﬂ%ﬁbrﬁm g.eﬁk@tﬁ}réﬁﬁlltﬁgﬁﬂﬁ(gh&?m obnaéntt:aﬁ@s@f tHe acﬁvméﬂ ;ﬁiypaptld?eatst 5,
in particular en adm ni ster i ptrayenously) .i . ect may
in tur nvewﬁs i gloroRro Bt & FP‘E‘?‘ catgult n%@@%@%’éﬁ&ﬂ@ﬁﬁﬁ%@ﬁ 338%*5

functio w&o@da wrill bé ﬁgﬁé}dsﬂﬁﬂy Atk Io@q&gﬁﬁﬁelaﬁﬁﬁyafm@wuvatbd BVHS

conpar e to rbFVila. Accord |ng in another preferred enbodi ment of the
i nvensi ornnantt@}iabcmmmmvatmaw@ﬁ%ﬂvnamm@whmwmm fagliver t he serum

hal f-1if k S form and the functional in
vrvo. el fon e B e apl SR oY BbAE, LU T, P00 1 TP LaT Y 95 e
preferably, tTms rlﬁpreferrebembmﬁneﬁthﬁ' theciheansion thh@htbaﬂﬁ\ﬂborfﬁfﬂatﬁobfpvmdﬁant , in

its activ edf Ievan Ilfefo hEVI | rhFVIila is
at | eas %@I%%Pstg%ﬁtﬁ EedBa]é'PeP&fle f %o Pe preferably

at Ieama)such as at Ieast 4 e g. at least 5. As Wi I | . be under st ood,
the variants of the inventiaon aI SO ossess in addition to the '
aboveonent i orikd 2n inseesedrbigarailability (UG andeandaereasedphospholipid membragsict i onal i n

vivo half-life ngﬂﬂ{ gﬁ:hﬁcreased serumhal f-1ife), an increased
phosphol i pid nme raﬁe Intding affinity as 20 conpared to rhFVII, an an

i ncreased capBbiah incyeased biveviilabitity (AX G ariéen, inareaseheapalility yo astiveje R8itat i ng  a
stronger cl ot (iﬁgcair eased AUCM ) and/or a reduced.. Thus, in one preferred
enbodi ment of t i nvention, the polypeptide variant has (in addition to
an i ncreased iU idcRASAMRAGILMIGIAVUTR) aidis tipiblebabdetiiiga andarld ncr eased
serum half-life) an increased phospholipid nenbrane binding affinity

rel attfve to rbF{rsraasedAsiSmank 25 bi nding affinity nmay be neasured by

met hods knovvq)l gngﬂﬁf&gtbl%ﬁ Rea T%S%ﬁaﬁyy ; O%ﬂ% assay described in K

Nagata and H. i omol ecul ar

Interactions,v) Spircrogeed fmuoxagw violmid-lifoadon itneaprdghophelinid membrane

“Li pi d-Protein nter i.ons". Alternatively, the nenbrane binding affinity .
may be rreasured t?”oed in Exanple 1 in WO 99/20767. |In anot her
preferred enmigdhihiteastll fidtotahimenibhailifs dvd ap lcyqegdtcapkbilitptol sativat{ X addi tion
30-to an increased AUC,,, increased functional in vivo half-life and/or
i ncr @sed serunfoﬂ%?ﬁ% I |fe) has an increased FX activation activity as
.conpared to I Repgent assay,
such as the vili epen t(;dl%gligt‘%? hm%%@iﬁﬁ“ﬁ%ﬂ@?ﬁs ed

: (mcreasedAUCthm),

viii)an increased functional in vivo half-life and a reduced Tpax;
- ix) anincreased serum half-life and an increased phospholipid membrane binding
o235 affinity;
x) an increased serum half-life and an increased capability to activate FX to FXa; '
xi) an increased serum half-life and is capable of generating a stronger clot (increased
AUCxwom); and/or ‘ -
xif) an increased serum half-life and a reduced Tomax.
50 | |
- Consequently, medical treatment with a polypepﬁde variant according to the invention
 offers a number of advantages o#er the cmréntly available thFVIIa compound (NovoSeven®),
such as administration of lower dosage, longer duration between injections, increased clot
strength and/or faster action. |



herein. More particularly, it is preferred that the ratio between the FX
activation activity of the polypeptide variant, in its himededod orm and
the FX activation activity of rbFVila is at |east 30 Cctober 2006 WO

03/ 093465 PCT/ DKO3/ 00276 19 1.25 when assayed in the "TF-independent
Fact or X AMQ®49346n Assay" disclosed herein. Mre pref @CADEPIORKe ratio
between the FX activation activi ty q ?I the variant, inits activated form
and the FX activation activity of FVila is at Ieast 1. tu&h as at

| east 1. 75, 'ﬂtug,pra?errddeasmf@ftb@/@ﬁenﬂﬁ%?@ sphaPEIELY l}“’]%rtmtb@égtmv “such as at

:g::t %mgalgdwgﬁn ngir%dé Jf"gS’ HEgEs i &5l Bidek BRTurwiREiCh 5 as at

referably at |least 9, such as at |east 10,
when aammmrwmﬁavenoustyrfmmagmpdwarm mmsm@dm@mﬂws Inéxmh  descri bed

herein, In still another referred rrb t he
pol ypeploreartoiarynyaragts pf the pregent ‘ﬂg rr%feeléllg%%:é %é?%ﬂ i ncr eased

funcgi eﬁé&aﬁ@ﬂé@w&hﬁ'tﬁekﬂfjtﬁ oﬁQﬁH fuhamtnﬁﬁtea&wedsbnn,mndrﬂm AUCG 6%, | n its
activate orm ca le o eneratin a nge

r hFVI | abF VT iy hfleask Z%Q‘EChﬁﬁ?t past &éatte%%ﬂﬁ%% 5&“?% #‘*ﬁ“’ﬁ’&@é‘*&?‘?gn%s ay"

descr | e RS SLiindR plerkifif SE82E4) lch dsaPloA 8n plRdlalartWien QibithtddlC ), The

AUCt h a1'so sonetl nes® denot € total thronbin work" and constitutes a
measur €infravendusly) stmalengt h of the clot formed. Mre particularly, it is

preferred that, e ratJ variant in
its actlvatr(;‘g‘mf?fg ?mf‘ﬁ%ﬁ,t\%%&ﬂ%}m %\@%m)j E ﬁh%&/‘?%&eﬁ?{rgsgf | east 1.15
V"“epoa%ﬁil%ﬁﬁﬁl ir;]zﬂmlohﬁlf hT&mrda@ﬂﬁﬁfmﬁﬂsm hhlf—rllﬁaas@nmpedd toshBYHa. Mor e I
preferably, the ratio is at such.as at a at | east
D veomiingl sngnathe pElred mopinett o the Mg, 46 o Felbech o Tuniothl &

| east 1»%1: mslﬁfe Bf &E@&&thmte to?ﬁtétranaladmmamatsfoﬂﬁ dneaetﬁmrcnanalm g. at

| east or at least 2. even anot her referred qu%dl ment of the

i nvent ivhn hilfidifeno thesem tharforahﬁwﬁﬁets af(lfv‘fﬁ 1.2% Mare prefardbl S TAiG cased AUQVY,
oo R R APt s sy

hal f - aster action. This effect may be

det etrsthVﬁabf\th’Vﬁa 1s'|&ﬁldaﬁilcﬂgl§1affﬂa£\atsle@st1’@&srgr atfeast 20 evesi mora grefergdiidict i on i n
the tine needed tq reach 'gtﬁ m thronbin level (T.). Accordingly,

pr ef errl@df?véli‘ﬁh&ﬁ%@ef’é"r‘be% ‘iants where the ratio between T. for the

variant, Js.%] ﬂgédnttéi%t%gd,ftﬁer%mﬁ@@lfﬂemtr%oﬁtha/pdsaessanaddmdmaortmst 0. 95 when
assayed | nt hr onbogram Assay" descri bed_her Pr elfl}afﬁges the ratio
t O.

is at tabmrermmuoﬁhdg"pno&mdht)a@ edpergased AFCrplgeregyedgiun @1‘{5‘31 igvive 7, nore
prefera at t i gfion of in
Vi vo Nﬂﬂtl‘/§fc‘8 765‘?’?1 %al?]éng’e),lag dﬂ B?%Q%lﬂ%%%éblgmgﬁmﬂyhunber of
sui tableempaed rfolrnwm QASn hmﬁdisadg:apabﬂﬂjntor aotivaéelS% t Frapugipabilityraf generadiggl in vi vo
hal f-1ife and/or _ seru ggl méﬁt@? e(f Ei.osed in WO 01/58935. The variants
di scl ogetongst ¢hgh (nsr i %of a generally new strategy for
devel opi ng ' %%He €¥fehe&’émﬁdﬂlﬁ:€nt offthb ﬁﬁz@ﬁtﬁﬁ, thupblgpeptidy valasthabéinused f or
t he parent I'la polypeptide of the resent
addltlon to an mcreased AUC, mcreased functional in vivo alf-life and/or increased serum
half-life) an increased phospholipid membrane binding affinity relative to thFVIla. Membrane
25 binding affinity may be measured by methods known in the art, such as by the Biacore® assay
described in K. Nagata and H. Handa (Ads.), Real-Time Analysis of Biomolecular Interactions,
Springer-Verlag, Tokyo, 2000, Chapter 6 entitled “Lipid-Protein Interactions”. Alternatively,
the membrane binding affinity may be measured as described in Example 1 in WO 99/20767.
In another preferred embodiment of the invention, the polypeptide variant (in addition
30 toan increased AUC}, increased functional in vivo half-life and/or increased serum half-life),
‘ has an increased FX activation activity as compared to thF VIIa, in particuler when assayed ina
'I‘F-indépendeﬁt assay, such as the “TF-independent Factor X Activation Assay” disclosed
herein. More particularly, it is preferred that the ratio between the FX activation activity of the

polypeptide variant, in its activated form, and the FX activation acﬁvity of thFVIIa is at least




of the FVII or FVIla nolecule that is |ocated outside tfigntbesveod act or

bi nding site, and/or outside the active site 30 Cctober 2006 WD 03/093465
PCT/ DKO3/ 00276 20 _region, ‘and/ or outside the ridge of the active site

bi ndi ng cl ¥P /%P3 e sites/regions are identified in EXSHPESM2Kerein. It
shoul d be enphasi zed, however, that fgn certain situations, e.g. in case an

i nactiv ol nt i.de,variant, i esi.r.ed, .. ) : sto

pert or nl AOU PR L Y T PetesFer X nefhasih AT BRIBAIBIUARAANS 1D

cont enphrafebly! thetatio Bewesn thO FH activation/atiNtodfisomyibe, i ifsiactivaisi foem, andy

advant ageously be introduced in the ggti e s'hte re7 I on g‘rﬁf t he ridge of
t he actthgEX agivaonschyisief TRl EHa is gt leashbo.myeh as gt lepstl 73, G S%he active
site regj iy dth@se Teddi ) @igNsl leaSl 3, QilPAGrelpReferablgl atdlet 6, st acti ve
site bﬁ%&g?%efcl ef%tlare’éﬁec?ica%\g% I n Exgarrpl e 1 herei rll)k’fnd gre c,oa%titut ed by
the fsol ds@tienst7.rees pidensts, niostprefeblyat legst 8gsuch aspbleast 19gwhep psspyeddnths | 177,

Shae, e Afn 0B gt il 2100, 20, 1%, 0150, 10
P236, (37, I8 andB@Prefeizetzmbodidibnt diftAndeatleh, thezaothepﬁggnaianug@a_, v%g%,s
5330, Ao fegh fioreERat AU S gntreogs oo vig i ifgaador ifeed Pl 1500 ”
G360, Hhffiiks), MIE Betivaidh form)\Bable 6B ReratmpttroMs Blot #36impartBOGhFWIL9, V380,

(882, Y383, \B86, 15 L387, L400 and F405 (active sjte region): L13, K18,
F31, 10E3his gffeet mayde deferppinadiin thes7Fhronhggramdsigay” Bswﬁéhﬁfelmﬂsﬂgl vaSPy  F71,

C72, L7 ATRES, AURS2, 1 KRB o (B8 100 3821 HORbiEI4, R271,
A274, %%ﬁ%@%@%'@éﬁf@é@ﬁﬁo& 7307, 808, D309, QB12,
@13, E&EE’ addoiREiifes afeaswe o thwstrengttonfitht okt forimed) Morgpartipglain #3s  A175, K199,
N200, N203, , R290, &R91, 92, P32 nad T3720..(¢ . f,.she active
site biHﬁ%—F‘FF&[‘)ﬁﬁ&EgFt‘?ﬁFﬂ%*P%i‘%%%é?‘e@%e@ﬁi °o"a§%‘|‘tfﬁﬁ {resgas"?’{ﬁ%gﬁ{“g " i e
out si dﬁttéé R’QC@F]@gﬁ&Bﬁﬂ_ HBy k]deVIh'tﬁls' aﬂledsBDIShﬁMnlafssayeSdéﬂltﬁ%‘Tﬂmdnghggqahj jlk?ayf’as_ .
conpared to the amino aci d_sequence shown in i ypically
not ©xdlessaibadhergin. Mg prsfsyably, ke iy is a‘o‘F”F\/%I%"W?‘Fifﬂﬂ 153&)% ia@fggst L& anino 25
acid s | ' ' - IsNOg AE] SSndstPfefériyyutagdsno aci d
resi dugeg%&gg)é@&%%&{sﬁf%E%El}%aﬁ%a%w%%?glgﬁtg%?ﬁgl%ge or 1n 2-8 amno

aci d r ds, duchss atdeagt 1.8,re.gl ablegst 1.Por &1&st 2ami no aci d residues, such as in 1-4

ani no aci d r BEEEbEEERed Rab o ues e st AR Chha hRTHCUEE T O
var i antadgifion foQun intvanid AUCHKcrees Rndiofal IDvitelthiii-life andibr inereased serom
20 half-life), in its activated form, a faster action. This eﬁ'ect may be determined in the
“Thrombogram Assay” described herein as a reduction in the time needed to reach maximum
thrombin level (Tuax). Accordingly, preferred variants are such variants where the ratio between
Tyex for the variant, in its activated form, and Ty for thFVIIa is at the most 0.95 when assayed
in fhe “Thrombogram Assay” described herein. Preferably, the ratio is at the most 0.9, such as
25 atthemost 0.8, e.g. at the most 0.7, more preferably at the most 0.6, such as at the most 0.5.

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



30 introduced) in vivo N-glycosylation sites, typically 1-8 or 2-8
(additional or introduced) in vivo N-gl ycosyl ation sitesyoRiogbelonll Yy 1-5
or 2-5 (addi tional or introduced) in vivo N-glycosylation sites, such as
1-4 or 1-3 (additional or introduced) in vivo N-glycosylation sites, e.g
1, 2 or 3 ‘é‘&@?ﬂ‘ﬁ%‘ﬁ%nal or introduced) in vivo N-gl ycosyIPﬁTlﬂﬁ%/@qZYﬁes.

Anal ogously, the polypeptide variantypf the I nvention may contain 1-10
(addi tional or introduced) sugar noief]es, pically 1-8 or 2- 8 Cct ober

2006 \EZiom/and/ou@tsidativ i By 2eiive s binding PIP obese 5 ?eﬁlofl%ﬁﬁb%‘)‘ ugar
i e“‘%ﬁf@ﬁ@%?f&% 1%13&11 e%@&%%weewﬁﬁwﬁﬂmw)e g5 4Gse anDi et i es,
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i ntroduced) sugar noieties, e.g. 1, 2 or
3 (addiinadimated paiypephder\@dalﬁesi}eslsﬂsﬂgamaﬁhﬁ advaniggeops to\nellfombm@ﬁep@%%laod t hat
thelntrou .l %Qﬁ to the
i nt r oduE&® OT%%A‘@’HF% 08&61}1&4%1@? %xﬂggegh%ﬁ@{%le prg-sent
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cosylatjon s s an ar way,
O heC O e bnd e clepiar e gL I e, The S SR Tn Pl s i tibedt vhige, 0L 1

posi ti %aﬁ&eﬁa&oﬁ%mﬁb@ﬁﬁ%&mm&ﬂta@éd@ﬁnmmm b 10ReiT dnidlge i n Vi vo
N-gl ycosyl ation Site" includes positions N145 and N322. It wll be

under stasoslitutibiby the followéng resdustiepare a pol ypeptide variant, wherein the io
pol ypept i de Yﬁ%'@ﬁ% W@?Tléﬁfil%“i&l?f ({/F? ‘7'919f78”@1’f9t G‘fﬁo ‘T‘i’ﬂﬁ*\ﬁlﬂk' y
attached to one’ a’tlon Si tés, ol ypepti de
var i antVIsess190pA e9dp AdS2 611 98,C184 RSP, I(},leGl Kl:%?pbll?Bewaﬁl V@ﬂ&é&ﬂ, %éos ugar

o) Sonzat, Pab e Tig Y Bys CE B RN B0 BBl 100 VO
are gi VI?JQS']IME“’?ZS%SQSZOGZQSJ w:!serezsngM #0903, TB24] E30R) W326,Md3270F3285 ugar
noi ety es of positions, einthe in vivo N-gé:%{%% yl ation

Sites wswspn@%dmu ol TS, s Gt PRt L¥5s. s

conpri | a ving at
onct JA0H YRBAIBE RS, e e, RS T hve @238%2?%832‘3”?? Exampl e 1

: hereisn)LBBS!,LIo%OaﬁdF#DS&(aqﬂmssﬂemgwn)orrpr| sing an am no acid residue having at

L nererny . 1 i B, mER A CEERAF Pl S4d, Bpoaok, BES ARTLAS LR Ot At on
1 L armpers O Rpm s vosnenon L aaTeon s

'Ito hat | FATENRATERIT E?%Rg%mqﬁ'l @@ m&%%ﬂSbPﬁ@q gﬁl@?}%i&%&% ﬁ%@ active
site ret sﬁ@faﬁi&pﬂxﬂ g %ﬁ the ridge of the active site cleft. These

sites/regions are | ed in Exanple 1 herein. It should be understood
t hatzowhen t N&73, &1fis, 161991 w200, N263/D(289, R90] G204 Aw}@’ﬂifanﬂﬂ'@%ﬁb@@ﬂﬁal n

-exposedﬁt{% t he suhgﬁce ~used in s connection with introduction of an in
|

vivo N @BE‘SFIQF thIS termrefers to the surface accessibility of
t he am no acqﬂe@tadwbﬂaﬂuﬂow&rd@ﬂaesttbBﬂmo&ﬁwoﬁtbldeﬁamdmmm;the S

actually attached. In many cases it w.ll be necessary. to lnéé(?ﬂﬁ’ce a

seri ne parentF Vi peBYiilpolypepti ‘pqmpared to the amino acid sequence shown in
NO:2) will typically not exceed 10. Preferably, the FVII or FV1la variant comprises an amino

25 acid sequence which differs in 1-10 amino acid residues from amino acid residues 46-406
shown in SEQ ID NO:Z, typically in 1-8 or in 2-8 amino acid residues, e.g. in 1-5 or in 2-5
amino acid residues, such as in 1-4 or in 1-3 amino acid residues, e.g. in 1, 2 or 3 amino acid

* residues from amino acid residues 46-406 shown in SEQ ID NO:2,
| Thos, the polypeptide variant of the invention may contain 1-10 (additional or
30 introduced) in i;ivo N-glycosylation sites, typically 1-8 or2-8 (additional or introduced) in vivo
. N-glycosylation sites, preferably 1-5 or 2-5 (additional or introduced) in vivo N-glycosylation
| sites, such as 1-4 or 1-3 (additional or introdﬁced) in vivo N-glycosylation sites, ¢.g. 1,2 or 3
(additional or introduced) in vivo N-glycosylation sites. Analogously, the polypeptide variant of
the invention may contain 1-10 (additional or introduced) sngar moieties, typically 1-8 or 2-8



position +2 relative to the asparagi ne residue to which the sugar noiety is
actually attached (unless, of course, this position is ahoeay regupi ed by
a serine or a threonine residue) and these 30 positions, where the serine
or threonine residues are introduced, are allowed to be buried, i.e. to
have | ess tHAWPDPHE of their side chains exposed to the GTPEIFIEpecific
and preferred exanples of such subsg{tutions creating an in vivo N

Qone! s ladigontl oABIDAgceETEE moRHEGRE ﬁfé@»@ﬁ%&%&ﬁﬂ oo f ety iR
A175T, %@%é@%&%%mﬁ ol 03 Gnifddh gfug&%ﬁeuemm/mmm DKCB/ 00276

22 T26 O AN 16T PR315NV31TS  R3 ZIPN+V317T
K31 6N+ GRih&Siuckd) 56ds GRS iaaH danndoshen thah the uiadnesd srashmorAPYISE®S \or e

f d db
Lt ol bbspvelsfin fiotiat 3o s B BRBE b A ehiodraion ik 20CCE Y. 2106
%g g %v%%# WE%MMG a 1%@&@%1:3@, tht BT natvi2B npcumtmbﬂe@ §itetiz14 IEI+ K316T,
| Vven nore
pr ef er &BVE)S the E’é@sw e&ﬂ@P@F&?@P@?W?ﬁ% gﬁ:I S| iralltaar 0 Cg@?%@%

substi t ethifg O ﬁbb?laﬁb@biﬁ”ﬁﬁnﬁwﬂlepmﬁﬁus smtiﬂss@,meas 1205T,
V253N, MF?%%?S%Q% &

and conbi nations t her gof ﬁh Qaté @gﬁ ‘fﬁ% I n one
enbodi mm‘mamﬂhmmmmgﬁnvwokl@ywﬂwn&%ﬁc@ S @ORUWs AR 94 Sduced by to
substitutio JER ptai/é!% R vhrSdd hvha&nith@) in vivo
N- gl ycosyl at twb%%g% avggggién | &m oduc oiIbiy subst Ft ution. Exanples of
pr ef@r pektpapids variant dopipriss pe@eT IMYE Sugar Npiel¢s\cov aleptlyjafjeched o ops B’fﬁ’f‘g‘iet‘ s include

ZggsNithy% h°&§§@k€%§%d%%%m%@i&9 %’%&@%%ﬂ%ﬁ%&ﬁé\%%mwé A51N+I 205T,

AN V2B AN TROE MBS Foioh VIR YA e §5r AEtingly Sbjd7
AS51N+K31 éG

51IN+G318N, A51N+D334N,

058N+me;tc5§m ooy, Exanplesppalicas MOWNF‘EWG’&%‘&R&W‘&WH%H,
G58N+ @& S314N+K316T, G58N+R315N+V317T,
C558N+K§51§N+68ﬁ J@%’%@?’Zﬁ% (58N+D334N,  T106N+K109N, . T106N+G] 24N,
T106M5H+K143N+Biadiples of hoxtons WS fia doar¥glyvosyagion sites may be mﬁoduce

$i82“¢¥§i3 TloehHéngmﬁ 6§T Tlg@ﬁéﬁ%éﬁ%ﬁﬁ?%@%ﬁ%&% K109N+K143N+N145T,

K109N+AkifE hadidORMaki2397 of its 1id0 bhiaif &ipbdbed t&%@%ﬁ@ﬂeﬁ@é@lﬁxample
KLOON DEGIEN, SUgL eI RO AmISAE oo AR AT RN LAY 286 P I 00N V253N
Gl24 N+_Eﬁa§xz %%gg% the surface (as defined in Example 1 herein). In general, it is preferred that the
20 in vivo N-glycosylation site is iniroduced by substitution, although insertion is also contem-
plated. The position is preferably selected from a part of the molecule that is located outside the
- tissue factor binding site and/or the active site region and/or outside the ridge of the active site
cie_ﬁ:. These sites/regions are identified in Example 1 herein. It should be understood that when
the term “at least 25% (or at least 50%) of its side chain exposed to the surface” is used in
- 25 connecuon with mtroductmn of an in vivo N-glycosylation site this term refers to the surfa.ce
| acc&ss1b111ty of the amino acid side chain in the position where the sugar moiety is actually
attached. In many cases it will be necessary to introduce a serine or a threonine residue in

position +2 relative to the asparagine residue to which the sugar moiety is actually attached

_(unless, of course, this position is already occupied by a serine or a threonine residue) and these
30 positions, where the serine or threonine residues are miroduoed, are allowed to be buried, i.e. to
have less than 25% of their side chains exposed to the surface.
| Specific and preferred examples of such substitutions creating an in vivo N~
glycosylation site include a substitution selected from the group consisting of ASIN, G58N,
T106N, K109N, G124N, K143N+N145T, A175T, 12058, 1205T, V253N, T267N,



GL24N+S314N+K316T, GL24N+R315N+V317T, 0124N+K316N+G318T, GL24N+G318N,
GL24N+D334N, K143N+N145T+A175T, K143N+N145T+1205T, K143N+N14§HuNR53M06
K143N+N145T+T267N+S269T, K143N+N145T+S314N+K316T, |

1( 143N#N145T+R315N+V317T, K143N+N145T+K316N+0318T, K143N+N145T+6318N, 30
K143N+N145 WOERWM6S A175T+1205T, AL75T+V253N, Al75T+T267NESAGEF0276
A175T+S314N+K316T, A175T+R315N+V317T,, A175T+K316N+G318T, A175T+G318N,
A175T+D334N, 1205T+V253N, 1205T+1267N<8269T, 1205T+8314N+Kf T,
1205 T+ 26BN TTS3 14O BT 16833 KRG ER 86T, RIOBHFHBENG 1PN 334N, 30 Oct ober

2006 / VoEANETRGAAHSRE RAMIBRL4N+K316T,

v253m@%@ﬁ%?@%3@%@%3ﬁ1 v%%gﬂéﬁgmlm gvmz%rsﬁhumsm\l,

T26 7N+ R62 ThoN-ENew3IRGT site KAGFIduSRbHTHRbatEMtiouseiecred fms ISP T+K316N+G318T,

To67N+ SIBSHPESE ARSI, RIOAR KAGL AR KNS AR, V253N,

S3 14N+ KE6N+ERE N3 IRREDCTSR TTHENGS AN INFE ARLHN+ GRS 193 V8, T38a8 184,

R315N+V317T+D334N and C5818N+D334N.y re pref rablﬁ. t{%e %@%@tﬁgons are

sel ect egmbinatipnsithaseod Rygpmerspesierblyy °8’I“’“’F’11§'§f¥9%1’ éé]n SIF 1% ,

T106N+ : - T NL75T+T267N+S269T,
gﬁ@%ﬁ}uo@%@%@@g@ 6@ Sdnsitide LR8N Af@tgiﬁeﬁ,ﬁﬂiﬂs +

| 205T+ - T and V253N+T267N+5269T, even nore preferably
fromi T267NeSZ9Tapd camidiatipns theyeef] inprowler BOSE: T106N+V253N and

| 205T+T267N+ qu%_'léa*blg)@%%é}'%}{fgnﬁfikﬁvP&g]ﬁ%gﬂlmghastﬁggﬁ:ﬁmg&uc@*ﬁf (such as

three) in vi een introduced by ‘substitution.
Exangl esbsttutiondhansibe embbditibdt trioan snote @adh asdgwa)lin eieo NrglyopsylehioRsgesycosyl at i on
sites include substitutions, selected fromthe gr.o coNnsi Siti .of |1 205T+
VAR K T PRI ENE R
prefer rhﬁgmﬁaﬁg@ Sitek Tholidy SuibMitations ealdtad £:@R tife gkupiconsisting ofASRFGIBN, a

[

position oes neither formfart of the tissue factor  binding site nor

f or m paxIINGT100d ARHKION; ASENHEE24EN AN HRAGNNIdal.A N ety ve site

bi ndi n S i h | ' Ny fgdgkrsuch gl ycosyl ati on
vari anWﬁ“@r%@#@%@%&*@Swﬁ%ﬁgﬁaﬁg o% gﬁi ve pol ypeptide variants
as dgf i A HRe SIN-FESITOT £51NRE3 I ENWHS 18TH ASUNGHES BNy AJINHAI3436 an al ternative to

R S e e e

cystei Qﬁsﬁwﬂi%d%@‘?éssbm\fﬁm?@mmsm#mm BES3 I BH3TETpduced cyst ei ne
residue 1's then subsequently covalently attached to a %&n pol ypepti de
0

noi et y GEOORIANPERLTT) G5 1 eNHa3 18 TSN B, GESRIHAY f positions,
wher ei 0 8o GYR1 G §1688I S9SN "PIBR+KAUHQAVESE, TTURNHAS7510 % 06N+1205T,
20 T106N+V253N, T106N+T267TN+S269T, T106N+S314N+K3 16T, TI06N+R315N+V317T,
T106N+K316N+G318T, T106N+G318N, T106N-+D334N, K109N+G124N, |
K1 09N+K1 43N+N145T, K109N+A175T, K109N+1205T, K109N+V25 3N,
K109N+T267N+S269T, K109N+S3 14N+HK316T, K109N+R3 15N+V317T,
K109N+K316N+G318T, K109N+G318N, K1 09N+D334N, G124N+K143N+N145T,

25 G124AN+A175T, G124N+1205T, GlZ4N+V253N, G124N+T26TN+S269T, |
G124N+8314N+K3 16T, G1 24N~§-R3 15N+V317T, G124N+K3 16N+G318T, G124N+G318N,
G124N+D334N, K143N+N145T+A175T, K143N+N145T+H205T, K143N+N145T+V253N,
K143N+N145T+T26TN+S269T, K143N+N145T+S314N+K316T,

- K143N+N 145T;|-R3 15N+V31 7T, K143N+N1 45T+K3 16N+G318T, K143N+N145T+G3138N,

30 K143N+N1 45'i'+—D3 34N, A175T+H205T, A175T+V253N, A175T+T26 TN+S269T,
A175THS31ANHK316T, A7STHR31SN+V317T, A175T+K316N+G318T, A175T+G3 18N,
AT175T+D334N, [205THV253N, DOSTHT26TN+S260T, 20STHS314NK316T,

. D0ST+R31SN+V317T, 205T+K316N+G318T, I205T+G318N, 205T+D334N,




2s is not limted to, positions conprising an am no acid residue having an
am no acid residue having at |east 25%of its side chai n3gm@gﬁ§lz@g§ t he
surface (as defined in Exanple 1 herein), such as in a p05|t|on conpri si ng
an am no amg FS| due having at | east 50%of its side chain gosed to the
surface (asVdefPi¥d in Exanple 1 herein). The position iRCTYREBEZS) v
selected froma part of the noleculg that is | ocated outside the tissue

P s R SSel  yiRaRBT, BP0 S el i
Exaﬁpll\szlssmm1m+c;ﬁh@§,vzts?ﬁ+@®mel VRS SIHHDIMNE TZETNE 8269 THG3 1 AHESA 6T t | |t on of fi n
VI VO a- IOoONn SItes a | e uction o
cyst e %8 %S&Rﬁléw‘éét?é%?ﬁ V&dgy‘lﬁééﬁ‘tﬁ%ﬁ%@*’g@é% 24 1t will

be Und@tfzgtﬁtlsizdg ?)3&4&6 t@ttx@tmtvspnssituﬂmﬁstm@ﬁQNoutSI de the Ga
domai n I scussed I n t’ above section should be conmbined with one or nore

nodi Bi 63&4161’&3I6ﬂ"+Dwml5mTﬁ+l$§h®Hﬁ$é8E@éﬂ5%‘?‘1"3&“@1*‘@3@‘7 Modi fi cati ons
inth N g ShAioACTBEdechl W 1 b
:Jgder gﬁéglqgﬁgwlpsgﬁén%\@ﬁsﬁeﬂg?@iIen{%P%@%ar?w(t)ﬁr?gg% rises, é| n ad\c/iv: ti onet o]

at | ed®im thogr t:dixﬁiiﬂmgdfTrOGNH-M'IﬁTgrlymﬁtgwﬁt,ﬂ‘ml@ﬂﬂéﬂbcat ed outside the

nancly 0SB tindbih NPT A RO O rver of oulfabl e

modi f i ?@65*1%%531@q%mﬁmmgsﬁaﬁﬂwmmmwgz@m@m@mfmw feth ng

affinify is disclosed in WD 99/20767 and WD 00/.66753. |n %preferred
enmbodi fhergroust mﬁamgﬂfétdﬂwﬂzﬂm Td AN TY253N aaﬁimIZOﬁTJpl?sﬁm*%?ﬁ 0isP10Q In
anot her pref t position
321 s wane Mg e olBdimEn, G o B e R e o the

var i ankitedape bees inttotheced by substitnijon. Extraples ofiprefirmed Pdbsukgmreatiag threedr
I nteresting enbodj.nent .of the vent i var i ant conpr, addi ti on
to t he"vehbEwrPesHEEY ey ifclp ’th?n ‘g‘?‘f’bedg% tgﬁg?u%wnsw ﬁg??‘ (5)?1-pt o the

~ subst i tukhQrpdINdsE¥OTHae F106N+Ibesasv2same further nodification in the da

domain. In one preferred enbodj ment of the invention the, further

modilsi cat i onAs diseuseed @paye, itispasterred hathesa xiva N-glvrosvation;sge Sdnfeqduesdip on i n

t trod d
p 35 'S u'bg[lll giﬁ?n whieh géegg!%&ﬁ[er f’t’mﬂé%rt Btgtgg ﬁbsgg ?daoPﬁnd]BDg siBriof fdr&%da%:glbgtﬁe? IDgBrF oduced
or DBSWWemtamgiom@nd the rifiR3HF theative siter’ug;idmg dleft aa.deﬁnpéﬂryreunlté? enyisegRyd _

enbodi nt t he .inventio the v onpLi

subst i %%&R%ﬁﬁ?,% E?rtg‘? g%? 8(?5&%”%@@?%{1{1@%?1% e

I nvent iapﬂleﬁng@h&ﬁhbéf@ﬁ nmodi f i cat [ on | n the A a. domain conprises an
insertion of at |east one (such as one) amno acid res#\%{y@y ween position

25 30and 4. Ttwill beynderstopd that %W&@W@lﬂeﬁ%m@ﬁh%ﬁ B Ve is a

“hydr opohi; € 4RILER-dhded foritidHEone may introduce (either by substitution or by insertion)

cysteine residues in the same positions, where the introduced cysteine residue is then _
subsequently covalently attached to a non-polypeptide moiety, such as PEG, in particular
mPEG. Thus, examples of positions, wherein a cysteine residue may be introduced include, but |
25 is not limited to, positions comprising an amino acid residue having an amino acid residue
having at least 25% of its side chain exposed to the surface (as defined in Example 1 herem),
suchasina posmon comprising an amino acid residue having at least 50% of its side chain
exposed to the surface (as deﬁnéd in Example 1 herein). The position is preferably selected
from a part of the molecule that is located outside the tissue factor binding site and/or the active
30 site region and/or outside the ridge of the active site cleft. These sites/regions are identified in
Example 1 herein. Thus, the abovg disclosure concerning introdu_ction of in vivo N-glycosyla-

tion sites applies mutatis mutandis to introduction of cysteine residues.



Most preferably the insertion is, MAY. Accordingly, in another very

i nteresting enbodi nent of the invention, the variant cohisEs 2bbHe

foll owi ng nodifications ASAY+P 1 OQ+K32E or A3AY+P1OQ+K32E+D33F. In still
anot her preferred enbodi nent of the invention the further nodification in
the 30 G AQYBPIES conprises a substitution in positionPEADHBARE preferred
that a negatively charged amino aciyg residue is introduced by substitution

in position 34. Most preferably the substitutiqn i,s A34E. ordingly, in
still anothek Wﬁ%b?“ﬁd@ﬁ@@@t%“@ﬁ@&éﬁ%ﬁip%ﬁoﬁi@@%ﬂ}ﬁ e&ﬁéﬁﬁgm%ri ant

Core b AN IS TS B G Aot oo

03/ 093 46maia(FoeOBiBn 2t ed X 8lodificatidns intbeiardomain” F¥).cont ai n nodi fi cati ons
in other positions, in particular in positions 8, 11 and 28, such as R28F
or RRBE. On the other hand it should be understood that the G a domain
shoulsd psdiidaBorsaf el Ge dbmmisuch an extent that the nenbrane binding
properties are_inpaired. Accordingly, it is preferred t.hat.,.

nodi fi cati onds Hﬂbbmgsﬁoﬂdthﬁgm@ﬁogﬁ%é’r?sﬁlgfn W&%‘Wgnﬁstlgs%ddﬁy B, i.e.
1t 1s R &regmdh&atm D90 Rlichiykittoh Sloadtal dhRitR thd Gladbmdindef. fhovd), atl4, 16,
19, 20, , 26, 29 and 35."In"a simlar way, it-is in 83!,‘??&[{1]' ng preferred
t hat nM%IWMWW@@ﬂWW&@“@ﬁ%&WWOéWéé BHOPEE gr oups,
are introduced i . s |ohhdi®i Ihtecd that no
nodi fi cati ong ngmge}r?al}%él%)% nﬂ%%sé%an%ﬁ&%ﬁh&%?eag%dgg%dglﬁa{ln Vi Vo

N- gl 1y C Gt affiityds diecloskinFWiReN20767 sndWDI00M67nder st ood t hat the

nodi fications in the, d.a.donpin, di scussed i,n,.1his. | on. e conbi ned
with one or Wgme ed(ff?éboﬂ’t'j?ﬁg?‘? & Y Oﬁﬁﬁbﬁgé Ojillr?q%%eﬁgﬁsgﬁsirpggé'lgntitled
“Intr O‘aﬂ&h&@&f&fedi dhbsiinRniNrleERaHbbE Gibstiuti@sinposiaies isKBSEdr at he G a
domai n" above. Specific exanples of such "conbi neqd" [\gl%rfi nt.s are given

bel ow. phiticalady prabrdiaent pfihe inyortiopitisvagat qOIRRASES "2 vari ant
conpri Se?i‘ﬂ‘ﬁ“?‘ﬁ“ﬁ%l%q*%bﬁw ng nodi fications: PLOQ+K32E+T106N. I n a further
e

enbodi 8 nvention said FVII or FVIla variant conprises the
f ol 1)gwi Ng N dniigatebtingembBiheMQf KBABveAlidbhe varimbcompristsein addiferiotiht of the

i ti id FVII or FVLI i ant ' : I '
roc 11 eubRens prorsSizpd SRt 901 pEOT TR B PSSR e, et o
sai d FYil sRfhefiNbdificatiah irdhé GCh@Rkinses the follow ng nodifications:

Pl OQ+K32E+V253N. I n a further enbodi nent of the inyent.ion said FVII1 or
FVI | a vari anin epepysfereed smbedimentof fhovipvegtionfhe aftm?ﬂ’n’g?"}‘@i’@éﬁ?@ +T267+S269T.

domain comprises an amino acid substitution in position 33. Preferably, a hydrophobic amino
20 acid residue is introduced by substitution in position 33, such as D331, D33L, D33M, D33V,
D33F, D33Y or D33W, in particular D33F. Accordingly, in one very interesting embodiment of
the invention, the variant comprises the following substitutions PLOQ+K32+D33F.
| In another preferred embodiment of the invention the further modification in the Gla.

domain comprises an insertion of at least one (such as one) amino acid residue between position
25 3 and 4. It is prefemred that the inserted amino acid residue is a hydrophobic amino acid resid_ue.
| Most preferably the insertion is A3AY. Accordingly, in another vefy interesting embodiment of
the invention, the variant comprises the following modifications A3AY+P10Q+K32E or
- A3AY4P10Q+K32E+D33F. '
In still another preferred embodiment of the invention the further modification in the
30 Gla domain coiﬁprisw a substitution in position 34. It is preferred that 2 negatively charged
amino acid residue is introduced by substitution in position 34, Most preferably the substitution
| is A34E. Accordingly, in still another very mtereshng embodiment of the invention, the variant
comprises the following modifications P10Q+K32E+A34E, P10Q+K32E+D33F+A34E,
' A3AY+P10Q+K32E+A34E or A3AY+P10Q+K32E+D33F+A34E.



In a further enbodi nent of the invention said FVII or FVIla variant
conprises the 25 follow ng nodifications: P1OQ+K32E+T108MNbLiBar2006n a
further enbodi ment of the invention said FVII or FVlila variant conprises
the follow n% nodi fications; PLOQ+K32E+TI O6N+V253N. I n g further

enbodi ment P ¥E* S nvention said FVI1 or FVila variant cSipP%%% ne

fol I owing nodifications: PLOQ+K32E+] g05T+T267N+8269T 30 In a further

enmbodi nrent of the invention said FVI] FVI lL.a var.i ant s the
fol | owi ng nodhs Glesomainguay Alsp poniarmsediisgiop fﬁ‘é’lql POSIHOE, | ?ﬁer enmbodi ment of

the T nyehih, Rk Je Vs AR IRk ROVRIGARE oETRAd A tiould e unﬂeli;tbml/\ﬂlﬁg
nodi f i (Pa I ons? +P1IOQ+HK32E+A175T. 30 Cctober 2006 \[\% 03/ 0934
PCT/ DK Gla Zdain2Bouldnat bt motlified tocsypiben exisat thaiithe membraughip "EﬁP’g%ﬁr%" FVI1 or

FVI | 1 K32E+1 205T.
I a1 OURE e RO 1 T O TR R L et

]tc:orr}[oﬁl %&;ﬁél,ecarﬁc%biaﬁw iRgit @ﬁmﬂmnnmoWQMMSgw % ln a t
urther preferred embodi nent .o e inventio a varian
conpri slésl%ﬂ&%o?ﬁ:éwm%‘mﬂaﬁﬂé @W&%@E@Fﬁg®+8§§9T In a

further Qand/ei PEGE Mobips) ire Mftodaced an thala conpri ses
t he féﬂ"ﬁ’g%)‘fb %%‘flg‘éégﬁg%%m%%wples e ot 2%?%‘6 In further |

enbodi nhmamoComsle@lenﬂw étris proferredihat romedifigationg|aremagds in thy the to

foll owi ng, nodi fi. c ns. 1. A3A¥EP1OOFK32E+T1O6N+V253N. I n a furt her
enbodi e5 g i i ﬁ@&%ﬂaﬁgﬁw

onsaid FVI1 or FVIla variant corrprsﬁg
fol I gwi ng mﬂmﬁnﬁatmnmsmmwmmmme ﬁl%rt her
enbodi ment of the |nvent| n said FV, %%ﬂ‘} tﬁ@@%dnses t he
f ol | owisARiioREst peamPiRd With PRg S ARy %?2 er embodi nent

of the i Brh T RielyEdbylation sitek &ta&teotarmde ﬁbe§ld doanain tabovsai ng
rTDdIfIch egnslhﬁ@& 2Eil§33 %% Ina furth enbodi ment of the

i nventi on saBIi@cﬁitldxampl&ﬂ)ﬂSu@l‘%m\”a?ﬁ Véﬁ%ﬁ?rqug%’efl O%W.f ol | owi ng
modi {1 cat i ong, . Bl QRN RR PR Tk said IVIRo IV ilisEBRGHiER e OF the
a

I nvention sa variant conprises the 20 follow ng
nodi {si Gelldwing moﬁﬁ&ﬁbﬁama@msawnm In a further embodi ment of the

modi 11 cat 3?'@9&1 ribeseraonte PRV P VibEvarhl oS e

following modifications: P10Q+K32E+A175T.
In a further embodiment of the invention said FVII or FVIla variant comprises the

following modifications: P10Q+K32E+205T.
20 In a further embodiment of the invention said FVII or FVIIa variant comprises the
following modifications: P10Q+K32E+V253N.
Tn a further embodiment of the invention said FVII or FVIla variant comprises the
following modifications: P 10Q+K32E+T2_67+8269T.
In a further embodiment of the invention said FVII or FVIIa variant comprises the
25 following modifications: P10Q+K32E+T106N+I205T.
| Tn a further embodiment of the invention said FVII or FVIIa variant comprises the
following modifications: P10Q+K32B+T106N+V253N.
In 2 frther embodiment of the invention said FVII or FVIla variant comprises the '
following modifications: P10Q+K32E+H205T+T267N+5269T.
2 T & father embodiment of the invention said FVII o FVIla variant comprises the
following modifications: ASAY+P10Q+K32E+T106N.
| "Ina ftﬁ'ther embodiment of the invention said FVII or FVIla variant compr_isgs the

following modifications: A3SAY+P10Q+K32E+A175T.




In a further enbodi nent of the invention said FVII or FVIila variant
conprises the followng nodifications: P | OQ+K32E+D33Fygloe@bid #fdgT- 25 In
a further enbodi nent of the invention said FVII or FVlila variant conprises
the follow ng nodifications: PLOQ+*K32E+D33F+T106N+V253N. I n a further
enbodi ment Wi 0¥0B#63 nvention said FVII or FVIla variant C6HPKIFHRT& he
follow ng nodifications: Pl OQ+K32E+P33F+I 205T+T267N+S269T. I n a further
enbodi nent of the invention said FVIT or FVIla vari ant co es the 30
fol | owi ng nobiaffitizs embetimeas afthpinvenionszig Fiber Filigrriant FongpsE}

enbodi t.of t l.nve FVI1a variant conpri ses the

foll owﬁg’ ‘Fﬁ%ﬁlf’%sn@Aﬁﬁﬁ@%@%&?gmsmmmr In a further enbodi ment
ol 2ot L L. 30, or) oher 2006, V6 03/ 033465
modi fications + t ober

PCT/ Dkélogisemodibeatipps: %@?ﬁﬁé%ﬁéﬁg%ﬁ of the invention said FVIl or
FVI 1@ var i ang, ;Geams pifrell B@bodiRbt QftHa Gnverminf said FVIDOrFVIla variant

A3AY+P1O0Q+K32E+D33F+V253N. I n a further the invention said
FVI | orormbtiseathe follosting modificationss ABAL P 1%%@%&?@ cati ons:

ASAY+P! OQ+KSp Rl ShbGaticit 8P tho isfvehtortbpld VNG F AR fFRbibprodes thche | nvent i on

said FVII or vartant conprises the follow ng

modi fi mmm&ﬁﬁd&u@ﬂ@@%%ﬂWﬂN@l%T I'n a further embodiment of

t he invention said | a variant ng

modi fi cati ong:? Qﬁ W@? %W Q‘?urt gﬁéregyr?bodl ment of
t he 4j ny@%ﬁgﬁ&ﬁﬁ&uﬁﬁﬂ ASQY+FMQH{32@*TWWNJ ses the | o follow ng

nmodi fi cations: A3AY+Pl OQ FK32E+D33F+I %ﬁw 269Tt aseg Wt her

embodi ment ol afhdher aybedinen of e dnviegion P c‘;’%‘ﬁ%rl S€s the

foll owlf(gﬂJ Ot%hgdlﬁ%&i 1?.3AI§-],_E EI'JTZE?INA-SQ@'I& further embodi ment of

the i nventi a variant conprises the follow ng
nodi fi cati onhafﬁﬂﬁb@tﬁﬁ@ﬁﬁ&ﬂ@&%iﬂ\&ﬁhms@ldl%%mw&lﬂa@ﬁﬂ@ﬁﬂ% of the

mod 11 EalroRk Bk DI BBlOBIPL 2E0 LT ordoat ent of the
I nvqgt i on_ saigh fhdr eﬁbocﬁMbﬂt@fmmmﬁommm esFVEevarifug| comptiseg the

modi fications: PLOQ+K32E+A34E+V253N. ]C,)g a further enbodi mrent of the
i nvent fellovdag modifieationy: PR3 2FAPRARtAYS pri ses the 20 fol | owi ng

modi ficati ong:. fler GRbKARENDPHE TrlveRtldn¥RISTVIL or FVIIa variant comprises the
following modifications: P10Q+K32E+D33F+205T.
| In a further embodiment of the invention said FVI or FVIIa variant compnses the
20 fo]lowmg modifications: P10Q+K32E+D33F+V253N.
Tn a further embodiment of the invention said FVII or FVIla varlant oompnses the
followmg modifications; P10Q+K32E+D33F+T267+5269T.
Tn a further embodiment df the invention said FVII or FVIla variant comprises the
following modifications: P10Q+K32E+D33F+T106N+1205T.
25 : In a further embodiment of the invention said FVII or FVIIa variant comprises the
following modifications: P10Q+K32E+D33F+T106N+V253N, .
In a further embodiment of the invention said FVII or FVIIa variant comprises the
following modifications: P1 0Q+K32E+D33F+IZOST+T26'TN+8269T '
In a further embodiment of the invention said FVII or FVIIa variant comprises the
30 | follovmlg modifications: A3AY+P1 0Q+K32E+D33F+T106N.
, In a further embodiment of the invention said FVII or FVIla variant comprises the
following modifications: A3AY+P10Q+K32E+D33F+A175T. '
Tn a further embodiment of the invention said FVII or FVIIa variant compnses the
following modifications: ASAY+P10Q+K32E+D33F+205T.




In a further enbodi nent of the invention said FVII or FVIila variant

conprises the follow ng nodifications: PlOQ+K32E+A34E+Ti06Mobe0%ihs I n a
further enbodi ment of the invention said FVII or FVlila variant conprises
the followng nodifications: P10QtK32E+A34E+T106N+V253N. 25 In a further

enbodi nent "5?9%’?%46? nvention said FVII or FVila variant ESHREI¥MET6 he
followi ng nodifications: PLOQtK32E+A34E+l 205T+T267N+S269T. I n a further

enbodi ment of the_invention id FVLI or I riant conprises the

fol I owi ng rodf# fether QM@%@%@m@ﬁAgﬁﬁ&%{mﬁﬁmﬁgﬁﬁgr embodi nent
of the fonvemk dBifeaiots: AdaY-1®106M 3 ZE+D3sFavEs3Nonpri ses the 30 fol | owing
nodi fications: Pl OQ+rK32E+D33F+A34E_Al75T. In a further enbodhlrgent of the

i nventi on sailwja fugther egbogivient-pf herinveptionssgiddr V1L e Vlipevaripny| Cogppsey)

modi fi cahl : :E@-‘g- ég% B3 AR @&ebyr t her enbodi nent of the

I nvent i%ir%bvglggal °§$*%§:‘9| I a g riant cgg%l?:‘?és the follow ng

nodi fs cat i ondn a RtHQeNbadineR3E hedarentinseid F\ADod ¥ aragteogpisprihe3/ 093465
PCT/ DKO3/{ 00276 .28 In a f ' i nvention said FVII or
FVIIa \éﬁ?‘ﬁ‘ﬁgm(? ﬁ°§%m¥q§®%%§%§ioﬁﬁgpf%ns: P10Q+K32E+D33F+A34E
T267+S269T.  IWa frthetehbedinenaddheibvhtiol sald VI onfVild aniastabuipiises theor  FV1I a
variant conprises the follown difi i . K32E+D33F+A34E
T10_6N+IfQBW.ngSloﬁﬁcﬁl%ﬁﬁ@?wé?@%ﬁ?%b?%ﬁwﬁﬂiyﬁiﬁtion said FVH or FVlla
vari ant conpyj seishdrafiboditlehtQMiGnvEREk saaAtVIPER VIRl aRhke3mpaRS it A3 4 E
T106N+V253N. I n a further enbodi nent of the invention said FVII or FVila

var i ntfollowipg inedifications: AP RWQHKIAFHPBIEHROTHI 26 PR K3 2E+ D33 F+A34E
1205T+T267N+S269T. | . a..f urt . ' ' on.sai.d FVI1 or
9, ?riezsnggdinﬁ%t o@ﬁ% @OEP@Q{ SARTVIPE: FIR: VaRYR Wi fises e

FVIila varian ow ng nodifications:
A3AY+Ploywid2 mbdiliddioist PEOQHK3VELABYE+TI®6Nebodi ment of the invention said

FVI1 or FVIila varjant_ canprises.the, follqwn di f.i cations: -
A3AY+PI 0Q+K3§E|1§QJA‘E eﬂh‘?‘g@.‘m‘l mmwdéﬁﬁ% ' vagipt CRRES % on sai d

FVI | org b @i @kibaiohs: POODHE S3-ABlELAf78ir] owi ng modi fi cations:
A3AY+P10Q+K32E+A34E |1 205T. 1s In a further enbodi nent of the iﬂlnvention sai d

FVI 11sor FVI | o a/farthenembedimentiof éhe inveationt sgid TN erg YRRV aripRtcoiprgs the .
O R RP i Om aps orbos e, of e et on sai
A3AY+Pl OQ+K3RimHBAHd eihB6dimERad The invention said FVII or FVIIa variant comprises the
following modifications; P10Q+K32E+A34E+V253N.
In a further embodiment of the invention said FVII or FVIIa variant comprises the
20 following modifications: P10Q+K32E+A34E+T267+5269T. '
In a further embodiment of the invention said FVII or FVIIa variant comprises the
following modifications: P10Q+K32E+A34E+T106N+1205T. -
| _ In a further embodiment of the invention said FVII or FVIIa variant comprises the
following modifications: P10Q+K32B+A34E+T106N+V253N.
-+ .25 , In a further embodiment of the invention said FVII or FVIIa variant comprises the .
| following modiﬁcaﬁons: P10Q+K32E+A34E+H205T+T26 TN+S269T. |
In a further embodiment of the invention said FVII or FVIia variant comprises the
following modifications: P10Q+K32E+D33F+A34E+T106N.: '
o In a further embodiment of the invention said FVII or FVIIa variant comprises the
30 following modifications: P10Q+K32E+D33F+A34B A175T. :
In a further embodiment of the invention said FV]I or FVIIz variant comprises the
| following modifications: P10Q+K32E+D33F+A34E 1205T.
In a further embodiment of the invention said FVII or FVIIa variant comprises the
following modifications: P10Q+K32E+D33F+A34E V253N. |



In a further enbodi ment of the invention said FVII or FVIla variant
conprises the 20 follow ng nodifications: A3AY+P 10Q+K32GE60abEr 2006
T106N+1205T. In a further enbodi nent of the invention said FVII or FVlila
variant conprises the follow ng nodifications: A3AY+PlO0Q+K32E+A34E
T106N+V253 N0 13/9986% ur t her enbodi nent of the invention sZCADEWE2H FVI|a
variant conprises the follow ng nodjgfications: A3AY+P 10Q+K32E+A34E

| 205T+T267N+_S269T. 25 In a further enmbodi nent t he inventi&n said FVH or
FVI | a vari anin &8uihes esebodimeat offies inysRiions PrEY e yanant comprises the

A3AY+P\1A%B;‘;§§EE\§ 2 gﬁﬁ%@ﬁ@ﬁmmﬁﬁmﬁﬁﬂsmpdi ment of the invention

said F variant” conprises the follow ng podifications:
A3AY-+P100Q+K3 DEa-iaBerenbodineat e the inventiorf sgid NG oeRY e vasiant coppnges 1€ nyent i on

said FVLI or FVLla vari ' + owi ng nodifications:
A3AY+P %‘B@P@E’@%@%’Fiﬁ@bﬁggéﬂﬁjﬁﬁ%éﬁmpﬁgr ﬁggt'odi ment of the invention
sai d FVH or kM fusthereenmbptiimenpofihid iseestisrwaid F\AI bokVHgvariaoi domprises 8ies :
A3AY+P100O+K32E+D33F+A3 2 i ment of the invention
sai d Fvllowps Wﬁﬁﬂﬁﬁ%ﬁﬁﬁ@l{%ﬁ%ﬁmg modi fi cati ons:
A3AY+PL0Q+K3 2+ R RE b EimbR Ot tRABR At onidICVIR BEF VD dtiantAOmpiised 834 6 5

PCT/ DKO3/ 00276 29 In a further enbodi nent_of the i nl\ﬁnt lon said FVII or

FVI | a vialliwing medifiseticnsd 10RKI2EHISPF oM 4FJ 200 P EXTR2S
ASAY+P1OQ+K3 2 +@ﬁ§*é§fo% iiﬂ-lé?lp%el ifvintlon Salll PV UF FVBE vaIROS RS dRf the

I nvention sai a variant conprises the follow ng
nodi fd cllliving modifiedtidat: COABHEQERIZEAAMEETFTMEN+ V253N, 5 In a further

enbodi ment of the_. inventjon id FVL.l or I | Lges the
ol | ow ng. ol ge Aot s reibion SV oY (b SRR SRS, 02
O her npgikihe AbigRestica &3 Aderi0gHB2E+deuBIAI75T. a further enbodi ment of the
present invention, the FVII or FEVlla varj.ant rra‘;é;l in 10 additi,on to the

modi f i cat i onbn aiethen ebediment ofdbedaventionsaid VN ar FYila weriagt fomprseifieat i ons,

whi ch . tk(clﬁ% 11064 BRgPERtrinsic activity of the
pol ype;'{olﬁ%?éénsgﬁxguc V%Bsf&?ﬁc}gg escf&?b?d in WO 02/22776 Exanpl es of
preferred suhsd futthérn emtodineot ofdle isvepter said F6H or E¥llevarisat gomprses e gr oup

L i SRR AR s e prerer bl
V158 D+E296 D+POREED I aitdaY df the invén BT EPOGIDONE VB QvdfBinodmprises the
M ot ol caiions: ASAY- D100 TRIPHASAR To67+8060T 2 -S0oVHK3STA, 1305V and
In a further embodiment of the invention said FVII or FVIIa variant comprises the
20 following medifications: A3AY+P10Q+K32E+A34E T106N+H205T.
In a further embodiment of the invention said FVII or FVIla variant comprises the
following modifications: ASAY+P10Q+K32E+A34E T106N+V2S3N.
In a further embodiment of the invention said FVII or FVIIa variant comprises the
following modifications: A3AY+P10Q+K32E+A34E I205T+T267N+ S269T.
25 . Ina further embodiment of the invention said FVII or FVIia variant comprises the
| following modifications: A3AY+P10Q+K32E+D33F+A34E+T106N.
| | In a further embodiment of the invention said FVII or FVIIa variant comprises the
following modiﬁ(_:ations: A3AY+P 10Q+KBZE+D33F+A3 4E A175T. '
. In a further embodiment of the invention said FVII or FVIIa variant comprises the -
30 following modifications: A3AY+P10Q+K32E+D33F+A34E 1205T.
' In a farther embodiment of the invention said FVII or FVIIa vatiant comprises the
following modifications: A3AY+P10Q+K32E+D33F+A34E V253N,
In a further embodiment of the invention said FVII or FVIla variant c(_)mprises the
| following modifications: A3AY+P10Q+K32E+D33F+A34E T267+5269T.




In a further enbodi nent of the present invention, the FVII or FVIla variant
may, in addition to the nodifications described in the $gokicBas2@igove,

al so contain nutations, which are 20 already known to cause a decreased

i nhi bition by TFPI. One exanpl e includes the substitution K341 O di scl osed
by Neuenscﬁﬁéﬂﬂ%"rs“ét al, Biochemistry, 1995; 34:8701- 87FFIRRIPABRr  the
variant may contain modi fi cati ons wWapbch are belived to increase the TF

bi nding affinit Exanpl es of such nodi ncI tutions
sel ect ed f r ol & feheyemipdimentof the i1V Fﬂﬂloﬁﬁﬂ§§§&f¥%§@av@% %%ﬁt‘l{% 42R, S43H,
S43Q *ﬁ@%@%ﬁ%&ﬁdﬂ%@mh@ﬁ@ao@@@a—m@@@hﬁrmﬁmﬁmm1Q F71N, E82Q E82N,

E82K an ready indicated aboyv t he_vari a,nt a 0 contain
conservatlvelnmﬁﬂtber&mbddm@mthﬁmmm§mdfh@1?¥ SN IFOTEfHH FPP fety 30 Based

on the tEaEns gi]ﬁﬁ%wg%%ﬁg@?%@@m@%mr@qgmgﬁ+@ggw/are that am no acid

resi du hnment groups nmay be introduced_ by
substsi t ut i onm mﬁ:ﬁhmmbpamumfthpmmtmmsadévﬂm HIa vasiant gorprisgpth®ach as t hat

i | lustrated abo Tl Nstance, one or
nmore a o mgdi °%£%%¢Q%E¥§%%ﬁéﬂ?%5&§r T%gﬁquté;r??c acid or 30
Oct ober 2006 WO 03/093465 PCT/ DKO3/ 00276 30 aspartic acid), tyrosine or

| ysi ne may be_lntroduced |nto the positions discussed above. In
parti culieer magHEaRe e gheslg domain s dues may be introduced in the

posi ti ons di g aﬁ:{agﬁﬁl ent Pl fb@é&ﬁfv%&u,%bhm@m@vhmtm@ﬁwol ypepti de
ga Vv

noi ety of the conju arlan referably selected fromthe group
consios taddh@omlfo t&mo&ﬁnﬂmnndﬁsmbadmth%smqslépbﬁﬂei SWH’B&MH&U"Q& v r noiety

(byway Vi v r [ aarat. Al of
t hese aﬁ@"éﬁ?@ 8’@%@8%&%@””%@% pr oper ﬂ E ?hsgé{ﬁégrﬂlzogﬂ%spol ypept i de,

I n par ty o gayoarver eased AUC, ,, ncreased funct | onal in vivo half-life
and/ or increased plasm half-life. e vari.ant po tide is normally
conj ugat ed tBxasnl¢s Qfﬁ@fﬁ%éu}@?m?ﬂﬂ%uﬁ% a?f‘ ﬁ‘&gn%&i é%ﬁmﬂ%f %Jéuj) al so be
conj “9%&%1;111% BfWEB]? fiviibs fﬁ(ﬁmanﬁm§$AQfdoﬁ%faﬁﬂy,F$@iﬁ@ﬁK*ﬁMt i es,

e.g. to a pofyner ean atosl% rm|e$é1L ophlllcgroupand
a sugararesleetey fmmhagtoqv gmmswlg@émﬁiﬁ oA Mg V*oim?g noiety, to a

| i pophi PSYDHBOSGTPMI wo or
nor e di\hﬁg]?%@ ﬁf%éﬁygg%%:s ?ﬂngrngi(ﬁ Bgeng SI rrulg% aneougg%r
]Seq?ﬁnWSPyLsmmtgApmmN@mm@a cotnj ugalt ed var| ant of the invention 15
n the follow ng sections ation to a
" Conj ugat i onx %E@é’ SEnt ) “"”&% ﬁ‘ﬁ We‘ﬁ@i{jﬁgar?ml ety" and

" Conj “Qﬁ&h&ﬁmt ﬁﬂdﬁw%ﬂé Eescrﬂﬁd {nad ieslinie aﬁ&%nﬂso mmaamm whiclsgeci fi ¢
types of non- po ypept i

e noieties i s described ne conj ugat ed
var i @ntalready knolvmtp cavsetdviscicasedivhibsion by FBE Qac&a@a@ams@ﬁwﬁ ?‘ﬁ'@“

K341Q disclosed by Neuenschwander et al, Biochemistry, 1995; 34:8701-8707.

Moreover, the variant may contain modifications which are belived to increase the TF
binding affinity. Examples of such modifications include substitutions selected from the group
consisting of L39E, L39Q, L39H, I42K," T42R, S43H, $43Q, K62E, K62R, L65Q, L6585, F71D,

25 FI1Y, F71E, F71Q, F7IN, E82Q, E82N, E82K and F275H

" As already indicated above, the variant may also contain conservative amino acid

substitutions.

'The non-polypeptide moiety
30 Based on the present disclosure the skilled person will be aware that amino acid
fesidues‘ compﬁsing other attachment groups may be intrdduce_d by substitution into the parent
| polypeptide, using the same apprbach as that iltustrated above with in vivo N-glycosylation

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



appropriate host cell under conditions conducive for the expression of the
vari ant pol ypeptide, 20 and recovering the variant polypgpbie@eer Xogrei n a)
the variant pol ypeptide conprises at least one N or Oglycosylation site

and the host cell is an eukaryotic host cell capable of in vivo
gl ycosyl at VYh03/09%§% or b) the variant pol ypeptide is subjPeEDEG3/PB76
conjugation to a non-pol ypeptide hety in vitro. It will be understood

that the conjugation shoul d be designed so as to produce.the 25 opti mal
ol ec ubsantictabidy, eppsing ortlysineey b frsoduest infe fheposiiprssiscerecd ABPYE s at t ached,
the size,and formof such : ehIRLitb ekl dbov&ar or

br anc hB?ﬁ‘?'ﬂ%fn‘i'Petcﬁémé‘? Wé%%%ﬁh%ﬁ#é( s)lﬁtl?%(ﬁc? e pégjlaylpept i de. The. ol ecul ar
wei ght of t hgs m@RatedFirbenbbeahaminetolypentideenaisty of fha gonjugatgd varat 1Schosen on

the basis of the desired effect. to achi eved. I L QST hd at he

pri mar yrefabivaskectd fronpibe gropp E@?ﬁ%ﬁ?ﬁ@%ﬁ%ﬁgﬁaﬁp@%ﬁgﬁggﬁ%gri ant
havi pg a0 ng@g%y b WRighfbsyla8of) antl @n dpanie dudwertiziegiegentc A af these) it is
usual' |l y desirab to conjugate as few high nolecul ar L ght WMrc,

pol ype pganthanayoioafer desirakle popestios te the yapit Bp ?H#ée:a%gﬁ?’?%ﬁgf%’f“&%% ar Vei ght .
When a. hi gh L. . St et s ' fhifs Thevarlast pibipaptided by use
of a sW&@%@%%ﬁ@ﬁﬁéﬁ%ﬂ%ﬁgﬁ% lgégjaﬁl;} wei ght-_non- pol ypept i de
Noi et i @SnofrBally m@mmtmmmwoﬁmwlmhdmﬂm@mmn&%e‘eﬂ%a nl‘é out 5

kDa, such as a nplecu] ar i ght ,of £ . da------- 30
Oct obefo 6 ™ %%?%W@%%?QB%&% gat i ocrllec}l%_ag Sol ymer

mol ggu a{ﬁ%ieﬂﬁ?kd’d@ﬁiopﬁﬂibw# end dOsuger miely] Bdn brganioderatizingreepinggept i de may
be any suitable polynmer nolecule, such a%la na{.tﬁral.%#i E%%VQ%}' c
hono- pebgarspiety; tekirapbilis groppand a pojyneranqlerules efg; The capgati@A e %ei ght in the
range of a . JeSH e beEfons BiRtilitafiddls @dQeditidly, nore preferably
I n theméentggg%@t%%gﬁ%ﬁ?@%m , e\]}en nore preferably in the range of
about 2-12 kDa, such as in the range of about 3-10 kDa. Wen the term
"about' is used herein in connection certain nol ecul ar weight, the
ekigas o) DX ERaXUIR G LOYHEY i"e'-:' zeoge mol ecul ar wei ght and
reflgets thepf@stolibRade sbdiohe Odnjuganian ol Hppphitic eongomds, iConivgsgar 44 i o wei ght
distribution in a given polymer. preparat,io ,,CExa@I s a%for%' - pol yners
i ncl udgobmpomgleule’l, “EonjEgAion g SU8ar BHIEY a it e P UEFH O G K- and a
pol ycarboxyl | I8 o ddiucitioPB sYec et Pes of ndiepdyephdd iyoigties issescribed. yrer
conpri éjlf?rﬁﬁ 3&1‘%@%%‘%&]“ oﬂ% ih_% groups, such as a hge%r 0X ﬂlroup and an
ani ne geme), a Exjupplod sartit agirding focthe svpRion ey beomd@Eed by PIFDEAS] yner

| ecul lected fromthe. 15 | Sl - e,0Xi d
(Phy - SRS it i pareyn it SrfRBie FER Bl oS ppb@IeOs) o

(PEG) affhrtleving GRowhaae pelyyepiide, (REE, 2) kreanciw ol petide promgyises 4t §gastal cohol

one N- or O-glycosylation site and the host cell is an eukaryotic host cell capable of in vivo
glycosylation, and/or b) the variant polypeptide is subjected to conjugation to 2 pon-polypeptide
" moiety in vitro. | | _
Tt will be understood that the conjugation should be designed so as to produce the
25 optimal molecule with respect to the number of non-polypeptide moieties attached, the size and
form of such molecules (e.g. whether they are linear or branched), and the attachment site(s) in
the polypeptide. Thé molecular weight of the non-polypeptide moiety to be used may, e.g., be
chosen on the basis of the desired effect to be achieved. For instance, if the primary purpose of
-the conjugation is to achieve a bonjug‘ated variant having a high molecular weight (e.g. fo
30 reduce renal cléarénce) 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 o
molecular weight non-polypeptide moieties (e.g. with a molecular weight of from about 300 Da
to about 5 kDa, such as a molecular weight of from 300 Da to 2 kDa).




(PVA), poly-carboxyl ate, poly-(vinylpyrolidone), polyethylene-co-nmaleic
aci d anhydride, polystyrene-co-naleic acid anhydride, dsxOer@Ber Jg06! udi ng
car boxynet hyl -dextran, or any other  bi opol ynmer suitable for reducing

I munogeni g*,%,*gggég%or i ncreasing functional in vivo half-]| fﬁ Z&gﬁand/ or

serum hal f - ot her exanpl e of a pol yner mol ecul e %7 bum n or
anot her abundant plasnma protein. Ggperally, polyal kyl ene gl ycol -deri ved
pol yners are bioconpatible, non-toxic, non-antigenic, non-inmunogenic,
have various water solubility properties, and are easily excreted from

i vi ngcgﬁﬁémogrfgap%ﬁ@ozgm preferred polyner nolecule, since it has only
few reactive groups capable 25

f -1 i,nki d. t .
pol ysacchar i Heespolyress %ﬂ%@qﬁégﬁfm&gﬁ%@gg}% gﬁ%’t%@zﬁ gPEG e.g.
met hoxwg},,g%p&{;&a&&{ G Qbtutal RERthetichofo-folyine 8ket¢to-Holgmed, sypivailp| i ng

chem s I's relatively sinple {only one reactive grOUpOb%Q,ﬁéﬁ]l able for
;:ﬁnj uga&ﬁhm}gndb@lm“’la?ghﬁlphkﬁmgegfmt Q@rﬂ‘)@kﬁ’@ogg S}‘E‘éﬁti"ﬁ‘@)s ' ?regt ly, ast
e risk o r0ss- L nki r : pgpt ed variants
are m%fmﬁﬁﬁgﬁ%&e%?%%f %%ufidggsg@p]%eﬂe&e Eéoli ynerﬂyglgﬂﬁ(m%lmgcul es with the
var i anthdu®byp &) sheh hsinelgarge of shoutdi0 kiDa. Wikendh tewn “abowtdisared kgreichnent  of
the polynmer npl egcul e(s), to, the vari ant L. vpept.i xyl end
gr oups IhfonpgrEion Hi ﬁr,-‘?fg“’%&ﬁ“@ @W%ﬁew‘%ﬁoéﬁgg’dnﬁ%wgg%%pﬁ%%g@orm i e.
with E%in‘!(ﬁ@cfu%%i P r&ETCON B fA e MM Svild horallly be & ertaimeolprularar y ami no

groups, hydrazide ( , thiol, succinate (SUC), succinimdyl succinate
(SS)i1p sweight distribetion is a gtviempolyae DISPAASON. 30 Oct ober 2006 WD 03/ 093465

PCTI DKO3/ 00246 | nim ' teCe. , 8 BSIGhding idypolput yrat e -

(SBA), succi ’l‘alrﬁpgeé Oggﬁg%l%%y cgftaggb?g%\sﬁ %Baeayﬁg%)t_r?aezjol eggar ,%ﬁgt e (BTO,

N- hy dr ool patic polyehboxyiisaa) (ieapalpBRRH). AdicteropipnglitapUPREcemPRIRS , and

tresylate (TRES),). Suitabl e act.ivated pol.yner. ules are comercially

avai | agifferengoqppling GRS, IG M%Fﬁm%{d@r@%tsvi lle, AL, USA, or

froms Pol y MASGHRIF SBEEN pbigaksmeleelesilicludipbltmrambleailys seletied from e

nmol ecul es can bé activated by _conventi.onal r’ieé{gﬁds&linot@ﬁéan the art, e.g.

as dbsetoup copsisting'el miyallylne oxidp @A Q); iacludimg pelydicgene glycp P o

branche I Iﬂ%}] faolt el PEGE Sidly-dinylalehelescr i bed

in thep%ﬁ%tgﬂﬁ%‘{%?wg@%%g?d@}% C. %flgggl(gggjzgg%o Cat al 3{?? (E{Jnct i onal i zed

Bi 0coNMRWAY belyRatbyrylate, fobr(vRelpyrlidtne)polyethyleperee-mateiapcidaahydridpo| yet hyl ene

G ycol and Derivatjves,, i hcor.parat ed. ' NESH - Lfic

exanpl gglygﬁ(reg%{:q- oa"iﬁ‘ééﬂlﬁﬁ‘fi%&’?‘&ﬁr ﬁ?ﬂ?‘%@g@%‘ﬁ%‘y@%ﬁg’% ng Iolrn)ésar éIg‘EGs:

i SO e B e e Mo PEG. NG PG - CD - PEG,

an , and_NOR- - - - -

AL D-2pE@d/qrregnHpd-lifgimiier exagpls E@%Wﬁé@% BPEE ﬁ‘%@‘?EGs such as
abundant plasma protein. Generally, polyalkylene glycol-derived polymers are biocompatible,

* non-toxic, non-antigenic, non-immunogenic, have various water solubility properties, and are

‘D

easily excreted from living organisms. |
o PEG is the preferred polymer moléculc, since it has only few reactive groups capable
25 of cross-linking compared to, e.g, polysaccharides such as dextran, In particular, mono-

' functional PEG, e.g. methoxypolyethylene glycol (mPEG), is of interest since its coupling
chemistry is relatively simple (only one reactive group is available for conjugating with
attachment groups on the pdlypéptide). Consequently, as the risk of cr_o-ss-linking is eliminated,
the resulting conjugated variants are more homogeneous and the reaction of the polymer

30 molecules with the variant polypeptide is easier to control. |
To effect covalent attachment of the polymer mdlecule(s) to the variant polypeptide,
' 'the hydroxy! end groups of the pblymer molecule must be provided in activated form, i.c. with
 reactive functional groups (examples of _which inclode primary amino groups, hydrazide (HZ),
thiol, succinate (SUC), succinimidyl succinate (SS), succinimidyl succinamide (SSA),



I s PEG-NHS and those disclosed in US 5,932,462 and US 5, 643,575, both of
whi ch are incorporated herein by reference. Furthernorezgblebkoldogwm ng
publ i cations, incorporated herein by reference, disclose useful polyner
nol ecul es and/ or PEGyl ation chem stries: US 5,824,778, US 5,476,653, WO
97/ 32607, MO ®AY3HH8, EP 402, 378, US 4,902,502, US 5, 28IR@EIK3/B76
5,122,614, US 5,219,564, WD 92/ 16552i VO 94/ 04193, WD 94/ 14758, WO

94/ 17039, WD 20 94/18247, WD 94/ 280 Z WO 95/ 00162, WD 95/11924
V0951 1 308nimitsl p5HRAS (5P ANGuchsmiiyb Beyrate(SBA), seg@gni Wb@m%lzfe WO

08/ 4883 99/ 32134, .\\D, 9 0791, WD 98/ 32466,
WO 95/ dé@@%@%f’é’ﬁﬁ 0%%@?6%%%%%@%@ Higed, 13312, EP 92113
1, /US hitfcphearboie QRPOp afiGresyiite GITESP Snitdlf achiyBaipobider malcdey #3813, VO
96/ 07670, US 5,473,034 5,516, 67 S 3 7, EP 510
356, Emmr%aﬂza‘@hb 93%{5@ ﬁ%lxmgrfﬁ CSEB@“HHJ Ai’kgg‘é 2? ?[f acti vat ed
PEG Rolpyiaig ?P&hﬁ%ﬁw plefgerred for coupling to cystel ne residues,

i ncl ude the ofl'ow ng |1 near PEGs: vi ngl sul f one- PEG (VS-P g @%}E{ ef er abl y

vi nyl sul foneAitEiE@‘(ellsihﬂPEmFﬁmk@ﬂ%% Faotivaigmby copiegfions) '
| de- nPEG EG

g?eﬂa;ndﬁ a’o"r‘%%é’%y@%‘&g‘iﬁ di'su 6%%&%%&#%%%&%&8&@%&5%%%@8 szjch PEG

or NPEGop@iey fplegules for u&eau&eq:reseﬂmveﬁhoalamﬁesﬁbe&mdhe &hﬂ@matelﬁdﬁgﬂfsabout 12

kDa or _ab on of t h nt and the

acti vatlﬁﬂqgéﬂ ngﬁff‘?‘é@ﬁ? @Eﬂéf"é’gﬁ%ﬁ‘ﬁﬁﬁ Ev%ﬁbé%?&%%%e%gﬂnvgnt i onal

met hd sh&mihcerdieals Fof/etthREe Glycbihad D@hﬂiraﬁ%spﬂmﬁ@ﬁxafeé hereisy b@mbﬁsneime) al so descri be

sui tabl’e met hods for activation of polyner es . and Zal i psky,
eds., 30 Oct Spesificxaemples/f agtzyated PES-pobIITTIRGY ?) 2%61 “@ ;}@ﬁyl ene glycol)

Chen Stgy M5, B WbRAl shOPbEE A OREG, SEPRG/bekRal s0-PE, B-Phey| or

(1991), I'17sation. ament al " and appl i cati ons' I\/arcel

Dekker ,antSEM-PIBGS and MOREEEG, BITHEG, 'EBEEEFPEGK NCOFPHSG, MPG-PEGHDIRER on and

Cr i nki 993
| mobiA O RESRES: Ve 1GRORIRY s MAL 2 AR B Rl syen o 050,
SEI I;Secpgt@gtmtqg a%éﬂfhbsél%sc?é@dﬁélﬂﬁDB%dﬁgaa@US\sﬁsém Jpethtuderhichadreor conj ugat |t on
cnem - sStr (6] e use epenas. on e atta men e.vari an
pol ypepmouér"(té&hﬂﬁ?ﬂlbx r@ﬁm%wﬁuﬁthef&oﬁ:% ﬁ?lgg]gql;épa%g g‘gﬁ”)f’o‘&gd\t’ﬁ P as the
f t | b |,
unc '3)@/% fl,?eygﬁ pée i g}l:a(élfg{/ }Jc@leﬁand%?'l’ﬁ@ylaﬁ& ARmidkie U8 5)824,978, boxy

al dehy mal et m de; vinysulfone or to

- hal oacdiss$,476, GSBhW(PEWI@W ERD29608 8P 402398188149 Hscﬂﬁl@%ﬂ%n t o all
ZY? ;Lﬁ%ﬁ@%}&%g&%g‘?ﬁﬁg %}(%gg \&83}4%4;1%‘ éAlIJ(IB? g/)égﬂcgi; W%{éhgo ypept i de) or
may Je odj1ReFL SO DARBOTS WDNes/6U1 6Z0NE 9518814, MOSH 13080, WOOSFBH0pW 0 e. g. the N

| 96/00080, WO 97/18832, WO 98/41562, WO 98/48837, WO 99/32134, WO 99/32139, WO

99/32140, WO 96/40791, WO 98/32466, WO 95/06058, EP 439 508, WO 97/03106, WO
96/21469, WO 95/13312, EP 921 131, US 5,736,625, WO 98/05363, EP 809 996, US
5,629,384, WO 96/41813, WO 96/07670, US 5,473,034, US 5,516,673, EP 605 963, US
25 5,382,657, EP 510 356, EP 400 472, EP 183 503 and EP 154 316. '
| Specific examples of activated PEG polymers particularly preferred for coupling to
cysteine residues, include the following linear PEGs: vinylsulfone-PEG (VS-PEG), preferably
vinylsulfone-mPEG (VS-mPEG); maleimide-PEG (MAL-PEG), preforably maleimide- mPEG
(MAL-mPEG) and orthopyridyl-disulfide-PEG (OPSS-PEG), preferably orthopyridyl-disulfide-
30 mPEG (OPSS-mPEG) Typically, such PEG or mPEG polymers will have a size of about 5
~ kDa, about 10 kD about 12 kDa or about 20 kDa. )
The conjugahon of the polypeptide vauant and the actlvated 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




term nal am no group as described in US 5,985,265 or to cysteine residues.
Furthernore, the conjugation may be achieved in one steg gk bl BAogt ePW se
manner (e.g. as described in WO is 99/55377). For PEGylation to cysteine
resi dues (see above) the FVII or FVila variant is usuall treated with a
reduci ng ad¥h®¥09846¢h as dithiothreitol (DDT) prior to PECHPEOIYR™ The
reducing agent is subsequently rempped by any conventional nethod, such as
by desalting. Conjugation of PEG to a cysteine sj.due tyni |y takes

pl ace ihiﬂetgﬂm%‘?@g Shemistry W%‘P%@Aﬁﬁmﬁ@%é&&’ W"éémgﬂ“’\}gﬁﬂcaﬁ “from 4C to
25C 1 O 8638 1D Murh Sbitb idROMnSamdntal M doplRGriohaY BAaRdePDEIKLNIY S 8. PECY! at i on
IS deS|(gne So as to produce the opti maP mol ecul e with respect to the
nunber WonPBGIRp'Gemistry ofPowinBujugative aod Crosgdinking's CRCIIress, Rora Rfpiiecul es

(e.qg. ther they ar \near. _or._hr | " site(s) in
t he va\rﬁ'&nﬁe‘mﬁm%}ﬁﬁ”g‘t 58@ T "“ﬁ!ﬂ‘?@&]ﬁ%%ﬁ“&m o%qhﬁ’gipoi yer 70 be used
may & aN.YDe chosen on the basis of 25 the desired effect to be achieved.
I n connection wth conjugation to, g i ngl t t achnen .on the

protein (e. gThegiflledperser fy %ﬁ%%atgé%q?gy%%gwﬁ’ﬁgﬁg@gﬁgﬁ%a gégﬁé’mt hat the
pol yner i1sCon thPY A Shmdnt thervanai eol 8e @xdnydés ofol ecul ar
wei ght,sug‘r%%ﬁg‘%gggld asgd&t 10- 25 k aﬁs(lsj)?ﬁ as abogt mié%ﬁ 25 kDa,. e.g. about 20
kDa. 30wk ara eivep further aboye).ne well eniha factions! greunsof s PREef &P B ndi t i ons

ainmed at .reactin Liahh& : yReRF groups with
pol ymr%ﬁ?’@gﬁpgg’.C%%?f(@éehgéﬁﬁ%’g@ggx’%? maggﬂ%qémgfdgﬁﬁ%)gﬁl e npl ar excess of
t he polhaldacetste). Theé REGition menyjbe direnisak towiads pipigatitn tg all eypdlablpgifaghmenit i os of
b 30 GEvwReR Lo vebEes G0l d e RPN ot Tkt BpBRT e deor ST 15
to aboype ?pefatidé)@rﬁ GRERS tdwaRislont bomoEsyectie asadmehigropsyeeg. the Mrowever
such as u%{ﬁ o about 50-1, 10-1, 5-1, 2-1 or 1-1 in,order_to obtain optinal
react | derminal aiénocgrenp as dercabrdlin USS.985267 &5 ta Gysigng faidyey P81 6™coupl e t he
pol ynmer_nol. I : . [ | s QUSHAna (b5 Gbscrisddiih Wb e | i nkers
are, Weclofljuﬁa'ra\%&Ijl g%t%ﬁhégggﬁﬁgﬁg%iggﬁtépﬁﬁ% pre?é%%gg exanple is cyanuric
chl ofs d@/9sapmchowski et al., (1977), J. Biol. Chem, 252, 3578-3581; US

4,179, 337; Shaf t al. (198 J. Pol i i d., 24,
375-378). %8%@@&%%? @'S?&l@’ef@h?s@%taﬁgv Y@? ‘é?.ﬁl%g?ﬁ%%‘%a% eﬁ ol ymer
mol ecul @5tea ki ArQRISRS aREE QicH s WthicthreiRl {DID'E) prionoPEGylatiie The tedudingy. by

B o oy oo S oM UERARA™,
s equend e e B b o ed PEG |
conpau NAryg) fign 43 287CHfor periods up to 16 hours. '
Tt will be understood that the PEGylation is designed so as to produce the optimal
molecule with respect to fi:w number of PEG molecules attached, the size and form of such
molecules (e.g. whether they are linear or branched), and the attachment site(s) in the variant
polypeptide. The molecular weight of the ﬁolymer to be used may e.g. be chosen on the basis of
25 the desired effect to be achieved. |
~In connection with conjugation to only a single attachment group on the protein (e.g.
the N-terminal amino group), it may be advantageous that the polymer molecule, which may be
" Jinear or branched, has a high molecular weight, preferably about 10-25 kDa, such as about 13-
 25kDa, e.g. about 20kDa. | | '
| 30 | Normé]ly, the polymer conjugation is performed‘ under conditions aimed at reacting as
mahy of the available polymef attachment groups with polymer molecules. This is achieved by
' means of a suitable molar excess of the polymer relative to the polypeptide. Typically, @e '
mblar ratios of activated polymer molecules to polypeptide are up to about 1000-1, such as up




the specific PEGylation conditions, including the molar ratio of PEGto

pol ypepti de, varying degrees of PEGyI ation may be obtai @dctobkd J008 hi gher
degree of PEGyI ation generally being obtained with a higher ratio of PEG
to vari ant eptide. The PEGyl aed variant polypeptides 15 resulting from
any given F‘E%ﬁ@‘{) dn process will, however, normally co§¥&¥40%% ochastic
di stribution of conjugated pol ypept i cm vari ants havi ng sI | ght ly different

o RG5Ot BRI it =
gl ycosy|lmtwiewsr, sach zesmpttdndmuum-e,dtml dd, S&@umlciﬁ;)ﬂemdbﬁm dplﬁﬁml/mmamt
cosyl atin

pol ypepti de st .be |nse otic reSS|on
host. The ex Bhéssaéﬁ SARIEHR gé‘f"forqiﬁ%/to%{é B?E’d’o%?l‘c’) 5%}’? le("%i Qent ous
fungal ahe bilde throSghGd lirer, s&wmmsbﬁﬂzl&amth@mme&oﬂlﬁm cells. In

one enbo | nt the host cell .is a manmalian cell, such as a CHO cell, BHK

or HER, PEe WI-‘?E‘I@P oigyanugp chlokde (Abuphowsigtet de(1977% @rtﬁiﬂla@%,m cell, or a
t lcbro host
yeast Coslhe.3810us 176,85 2 khaAG a0/ 18651 Forgin, RETLRE Thfll BRIW 85 5@& 0S

cells nmentioned herel upl1 ng stgar eties
(such as dext Bubsyquens tathe mnjagaitidn,rreédwlmtwamifpoﬂymrmm arpblo;zmpt i de may

al so be descrl bed in WO 87/0 Q.and in Aplin
etl al. E%Efgnﬁln%ﬂﬁ Hér‘ﬁfﬁﬁgobyfgé‘%g‘g%ﬁwwg 9 ema?qog coupl i ng of
sugar mtitetd] aﬁmﬂreﬂﬁﬁgh@aeﬁmé@pdlymarmblmé nd eerisvei By EhtitabRhethods can be
carried out Q]g transglqﬁt am nases (TGases) Transgl ut am nases catal yse

t he tPansfer ensting op thegirsp@stances s E’@W und
A n-r esigpgfcebithd valn ﬁtﬁhﬂg%ﬂ%d;lrj ﬁxg%aﬁﬂ-emﬂl{é%ﬁ tPER o ﬁn us@cmuﬁe groups

can be protein- or pep such as t e c-am grou
Lys-res ﬂl@lﬁé@lﬁﬁ‘Pﬁqﬂﬁﬁ'&n conﬂmtparlncluﬂm&thsmlar raip of BEGdo mlgmptld:e m;rymgul e. An

exanpl e ani Cct.ober MO 03/ 09 465

oo Do d6isesd sRPEyatRn 8 |b<§r?g%b“"§ With e BB or Pt et

cr oss- | obtkinadwiflsa highsr estidi of@EGlto 4ariing polyyeptided Thy PEGyiite xainatl ﬁ)l)?epti‘deb arger
organic Iecgl e functioni as am no-donor in TGase-catal ysed cross-

| i nkithgFUHEH TR PRESXSHREL HH0g Prreessallcho visyerenormalimgrorisy ptpddaftst ry 35,
13072- 130@8Mution LERSH %at&%o%@&ﬁfd@lvanﬁe Vit g %%ﬂ??%énf Gegtl28 ¥ FBSGylARA. Not

every G n-residues exposed” 5 on t roternis acceSS| ble to
TGase-cat al ysed cross-linking to am no-containing substances. On t he

cont rar{. ??%%%/ c{.ﬁlgargn&e esidues are naturally functioning as TGase
e

substra exac par anmeters governi ng which @ n-resi dues are good

TGase subst r di eidler to athi¢ve ml 1) gwaosylaﬁomfai FVIDimdReult othibiiey ond oPmeieei N
suscggtlble to TCas -c & Xsed Cf 0SS- King reactions it is often a

pr er &quel¥sosylatipo sg Ll ﬁ%w{hag ara@w Belyprptidemusibe inserigdiiy ¢ o
sequencg, waﬁyrauﬂgpeﬁch&@sﬁd SDres@bY hoe The Bfordson ot WaBhPbERecSa SRRl an no

aC|d sequences are
fungal (filamentous fungal or yeast), insect or animal cells or from transgenic plant cells, In one
émbodnnent the host cell is a mammalian cell, such as a CHO cell, BHK or HEK, e.g. HEK |
293, cell, or an insect cell, such as an SF9lce11, or a yeast cell, e.g. 8. cerevisiae or Pichia
25 pastoris, or any of the host cells mentioned hereinafter.

Covalent in vitro coupling of sugar moieties (such as dexiran) to amino acid residuc-#s
of the variant polypeptide may also be used, e.g. as described, for example in WO 87/05330 and
in Aplin etl al., CRC Crit Rev. B1ochem, pp. 259-306, 1981. The in vitro coupling of sugar -

~moieties or PEG to protein- and peptide-bound Gin-residues can be carried out by
30 transglutaminases (TGases). Transglutaminases catalyse the transfer of donor amine-groups to
protein- and peptide-bound Gln-residues in a so-called abss~ﬁnldng reaction. The donor-amine
| _ groups can be protein- or peptide-bound , such as the s-amino~group in Lys-residues or it can

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



known to be or to contain excellent natural TGase substrates e.g. substance
P, elafin, fibrinogen, fibronectin, a2-plasmn inhibitapodssadsebhs, and
p-casein. ' _. Conj ugatlon to an organic derivatizing agent 15 Coval ent
nodi fi cation of the variant pol ypeptide may be perfornmed b eactl ng one or
more at t acHH@RY9¥dups of the variant pol ypeptide with Z6T %’F‘S

derivatizing agent. Suitable deri vy ki zing agents and net hods are wel |

known in the art. For exa stel nyI resi dues nos nly .are
react edfunmhmﬁngaswaﬁmat@vmlg%aéwﬁ{ ﬁ@%@ 4-ﬂczm1 54U ta\.ﬁe)

Chl o oaget ke B el Bl L 0RE émﬂﬁmgtaeaﬁmmoﬁ@m@mmewmss-

car box Cyst el ny 20 residues also are derivatized
by reaanmglmtammmnmmmgmB@(s@meabd@% quﬁhwfs( 4397271388y 1 ) pr opi oni ¢

acid, chloroacetyl phos N-al. t okl |

di sul fi de, Fﬁ%fr'%/ %EEBWJE sﬁRF?lﬁ%%% ﬁdgl(rag??’e"ﬁ’cﬁjﬁ I(Bégﬁlz%gg%%

2- chl;ory ﬁ@i?ers‘ﬁﬁﬁée o‘ﬂ“aﬁﬂo%ei:@i@'ﬁ@d%éﬂxble to(erasélbﬂalpsed enos&hrﬂ:h@tz@mmgctaﬁ“%— di azol e.

Hi sti dy residues are derivatiz reactjo g'grog %t,ﬂ%{%gyrocar bonat eat
pH 5. SSﬁb@nb@c@m@écﬁlﬁﬁa@’ apEiew 5 ?“’é‘ s éﬁﬂt}“@ﬁ pra € histidyl side
25 chai lﬁ{ecé Pﬁ&ﬁ@t&ls oBVith dgﬁhﬁh@ﬂh -fefiduts efelfood Tmasers&bm:natesm is
preferg y pe orrre 0.1 "Mso

I um cacody] at e_at ﬁfg §QIS| nyl and
ani no tremaih naitnows Thuig s ordenso redon apfotainishscertivls tp T0asey ta&s o%¥ar boxyl i ¢ aci d

anhydrides. Deri va anfifio dcBver si ng
the ch g Fpactiqpa itp %/‘éf\eﬁﬁ%rert&ugﬂues ﬁbé%?@g ag@fﬁreeg&gﬁ?ts for

der i g atsbiehd ldowiioFndtion vay well gs TGesisubsrstes. Beveral eming aglseqUeRees dfch as

met hyl pi coI i ni m date, pyr) doxal

chl or olk@?%%heloa@ m@ﬁamrﬁx?‘?d@ﬁ'éﬁ%ﬂ%?p%ﬁ cﬁgédéugﬁme?hy%ﬁnéour ea,

2, 4- pend %n@%gu ﬁ%&ﬁﬁ%}ﬁﬁi&ﬁ F-8lseiny 280p-LaamEi on with glyoxylate.
re cSUar e ai T e

Argl nyl d by reaction wth one or several conventional
reagents, anong them phenyl gl yoxal, 2,3 butanedione, 1,2 30 Oct ober 2006 WO
03/ 093465 PCT/ DKO3/ 0027% ?‘é gcl ohexanedl one, and ni nhydri n.

Der i vatGoRggreR B8 &egih HEVPZIEBEAL requires that the reaction be

perfgrmed i nc@&&f@tma&ﬁeéﬁadbftheﬁrmnepamndﬁmaympmfgqulbar@pmg@wgaam di ne

functional group. Furthernore, ese reagents . groups of
| ysi ne memchmqggton@cef WPQEY&PWS‘F% 8? %‘B’gﬁlﬂ%a’%l dgu%%{rﬁ(;feups

(aspart ne 464 6 (50, Fbrastatplo ysieingl esitucakrot
car bodi’l 315%1%(3 %hg‘)&%l@gghl? and R are di Fgarygntsﬁll Kyl groups, such

as  1- eymbeaRHyd maxmmmawnw(md@omgqundmmm FRchens ghloroacetl

;s;e);m/iﬂpig)a’r(ﬁdf gi‘}g?ry?%‘f f‘f’e@gl nelﬁo’%?g'ﬁ@é%\?%m@ﬁ‘g{%gﬁ par ggtlwnglr@:gnd gI ut am nyl

res'zgu?%m%%s LEAGE bQRailich By 20RBEH Wik biepStiffubroketoaeni-b@ato-®-t 0 a | i pophilic
_ e varlant pol ygeptl de and the lipophilic corrpoun(%1 ey be
COﬂJ Ugamﬁﬁ'ztb}d)pﬁ:tplﬂmm;athloroacetyl phosphate, N-alkylmaleimides, 3-nitro-2-pyrt

disulfide, methyl 2-pyridyl disulfide, p- -chloromercuribenzoate, 2—ch10romercun—4—mtrophenol,
or chloro-7-nitrobenzo-2-oxa-1,3-diazole. Histidyl residues are derivatized by reaction with
| diethylpyrocarbonateat pH 5.5-7.0 because this agent is relatively specific for the histidyl side
95 chain. Para-bromophenacyl bromide also is useful. The reaction is preferably performed in 0.1
| M sodium cacodylate at pH 6.0, Lysinyl and amino terminal residues are reacted with succinic
or other carboxylic acid anhydrides. Derivatization with these agents has the effect of revcrsing
" the charge of the lysinyl residues. Other suitable reagents for detivatizing o-amino-containing
residues include imidoesters sﬁch as methyl picolinimidate, pyﬁdoxal phosphate, pyridoxal,
30 chloroborohydride, trinitrobenzenesulfonic acid, O-methylisourea, 2,4-pentanedione and
. transammase—catalyzed reaction with glyoxylate. Arginyl residues are modified by reaction
~ with one or several conventional reagents, among them phenyiglyoxal 2, 3-hutﬂned10ne 1,2




either directly or by use of a linker. The |ipophilic conpound may be a
natural conpound such as a saturated or unsaturated fatiyoashdrogsfatty
acid di ketone, a terpene, a prostaglandin, a vitamn, a carotenoi de or
steroide, or a synthetic conpound such as a carbon aC|d, an al cohol, is an
am ne and V0 pdoseE acid with one or nore al kyl -, aryl -, PCAVIINGH276 or ot her
mul tiple wunsaturated conpounds. The, conjugati on between the vari ant

pol ypeptide and the |ipophilic conp%hnd optionally throu h a Ilnker may
be donecyarberatiditie,28d ﬂﬁhjzdaﬁs Dierivatization of drginine tesiduegrequizes thee

gg??%é;y g ptl %{uem %ﬁsog’?%wi’gﬁl\lgm éﬁ.l’l an%ﬁgl& tﬁﬂ%r Event i on

The pol ypept maﬁﬁéleaﬂéseeéagéﬁt@mweamﬁthmwﬁpsoﬂtysmyamcmasahmgdngy any
suitable nethod known in the art. ch rretggds |nclu @ﬂ@% ructing a
nucl eot gudeidise granCarkprybadsgounsiaspys] a‘i‘?éf’lleﬁﬁ’ B’P’esm ng the

Sequencer ity it LAl fukRARLAINIRS Qﬁerék%@ﬁe&baﬂ’fe?eit RSitgrouBs, eicraabl y, ¢ he

host “cerf*"8 "4 ganmacar boxyl ati ng ‘host cell such as a mamalian cell.

Howev er 1-cyuldhepd iR domimlingrt-ehyl) cmib@mﬂ@entwe@br -bré§remeidgtduced, albeit |ess

efficie eni.ca the5| s Ellgﬁﬁ g&}g,g&éa% synt hesi s
or a cdﬁ%‘@%ﬁl&’f%ﬂ)‘@?b? % egg%r{:h gﬂﬁ’ I"%I ngﬁ%re technol ogy. A
nucl eot4 ﬁgg_@qgﬁm% ﬁgmges&yﬂedcﬁ@epmhﬂmnmﬁumhmm nvention nmay be

construc i sol'ating or synthesizing a nucl eotide sequence encoding

the par ent FVII such as hFVII with the am no acid sequence shown in SEQ
&aﬁm@&, Addgnducl eoti de sequence so as to effect

|nt ?@d%@%ﬁzﬁ%@ﬁ ertl n or substitution) or renoyval el etion or

substituti onﬂhemrlanﬂwlypeptsiﬂand M@M@Pﬁ‘é@lw decpnjugey 006 WO

modi fi €4 accordance wth conventi onal
met hodsys aAbfufitedak insetuyated faly avid; lacfattyi adid themapem ppmaegle@may cheni cal

synthesis, e.g. by usi ng an_ol i gonucl.eoti de t hesi |
ol i gonu‘@tawepél@io'fwe%é ‘g“é?g‘ﬂ %‘ﬁ“?ﬂ‘énd}ﬁf %gaa%r é’nseqtjer?eﬁgﬂ%f t he
desi je }n&%&%ﬁ&% gﬁom@zflfh WiebSd Ghote ABY1E Giyl- nbnﬂkéhyl-hﬁﬁﬁeﬁmdﬁtﬁs that ar e

f avore in which the reco

I nant poI y t P’#
pr oducaﬁsatﬁmtedeoanptplh& Themrwaugmbntwwetheg'@ﬂ%t) 1‘“5’ P port i ons

of the desire Iale R
li gati o“r?nB’IPmF‘f&%{f ﬁ reac@gbéx%ggé@@roany @ﬁ%sqﬁ% ?g?l? 1991) .
The i ndis\destiibbd b B@iamitky ReptidsStnhosis dblnWileyn Newry @k, 1936 arsiln(W@rhangs for

conpl enent aré assenbly. 10 Alternative nucl eoti de sequence nodification
met hodsP64k2802vai | abl e for produci ng

20
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Methods of preparing a polypeptlde variant of the invention
The polypeptide variant of the present invention may be produced by any suitable
method known in the art. Such methods include constructing a nucleotide sequence encoding
the polypeptide variant and expressing the sequence in a suitable transformed or transfected
35 host. Preferably, the host cell is a gammacarboxylating host cell such as a mammelian cell.
However, polypeptide variants of the invention may be produced, albeit less efficiently, by
- chemical synthesis or a combination of chemical synthesis or a combination of chemical
synthesis and recombinant DNA technology. |
A nucleotide sequence encoding a polypeptide of the invention may be constructed by
30 isolatingor synthemzmg a nucleotide sequence encoding the parent FVIL, such as hFVII with
the amino acid sequence shown in SEQ ID NO:2 and then changing the nucleotide sequence so

as to effect introduction (i.e. insertion or subsutution) or removal (i.e. deletion or substttutton)

of the relevant amino acid residue(s).



pol ypeptide variants for high throughput screening, for instance nethods
whi ch invol ve honol ogous cross-over such as disclosed i BoWgtshP980257, and
nmet hods whi ch involve gene shuffling, i.e. reconbination between two or
nor e honol ogous nucl eoti de sequences resulting in new nucleotide sequences
havi ng a nufB&*B#Snucl eoti de alterations when conpared RIREB/MA6 st art i ng
nucl eoti de sequences. CGene shufflin al so known as DNA shuffling) involves
one or nore cycles of random fragnentatjon_and reassenbly of .t he

nucl eot i de s@hemurteotide deauanesis gonypnienilyerdifisd oy she-digeclrdmMURENIBE N de sequences
a0 . . ) . f ! | oav-based
encodi n%@%;égﬁ,ﬁ# Wﬁ%@%@%ﬂ@% E&ﬁ%ﬁ%ﬁ, ild fRSteotidd sequdide is prefardlichyo! Ogy - base

nucl ei cac ace, the relevant parts of the nucleotide
sequencgsmivksyptheds e.giyyusing ah oliginueleside sythesizer whesein loligenugieotides@e 609

i denti cal, ferably.20 at |east,70%.] ' - t 80%
| Gont i caetznditasedBh B foi balinon eS80 dollBl o pREbIp Sadhing CS
garmj etﬁoiéfco?iﬁh H%%S%w&egmmeh@eﬁuﬁﬁwcghﬁmmﬂm_ LJS mlmem'dﬁbiféﬂbosed by

emmer e al . , rocC. . C . Cl . . VO .
10747- 1059dped. §9mp16(5fwa1)szﬂa&3'\jﬁsﬂn€?1ﬂ@?$ Wﬁwé‘,’f Pﬁﬁ?"“%gg@ﬁgef?“gfn th (1994),
Nat ur e %og%)_e%@l%%?ﬁgg i7aahd 24a8le@ by LR, lidifibn oHigtiG cHall reaclbn 1998, Mar,

16(3): .and Arnold, FB, Nucleic Acids Res_gai]&ch, 1997, Vol .
25.  No(LOR) (Rard30PNAS 88:18%H5s 1941).Jhe indiyiduebeligoppgleptidesdpicglly o988 Jan 15;

26(2): , 681-83, and . An exanple of a suitable in vivo

shuf fl |‘$f§ %%@%g&g}p%e&%g%g&%%nﬂ% 97/07205. Ot her techniques for

nmut agenesi s @literbile@incledtide dequenpes andifation methads arcavailableforprodcingc onbi nat i on
are 30 discl psed . e, i 97/ 20078. and US 5, 83 58, . es of specific
shuf f | i B/PERK A Orl?lglém&fégp‘%ﬁw ﬁwgﬁ?%énc;hqéﬁgymcﬁé |ceshuffl ing" and
"in silfaRicbtd s Bder-sudtta¥idistlosdah Ui 53 257,ahd srtnabykich invgvagdneni |y of
honol ogous genes fromdifferent species to one or nore cycles.of shuffling

and sulsbefirgni.e. secowbinhting bytwesa e homglpgaps nagentide seqy tfifes are
et obera o R iEE et raphd PR e s RighPuneaTbhpupio 95 T 006y
Nat uise sBiriigamileotdegyquenas. Gehé shuffiing 280 k26wn aORNAghufling) nvolyemeor Nat ure
Bi ot ccgP SU3 o Bmdort e inion dad rekritlu P Be Snclhorte sbiita o lRANE D, o
i brar i @geho RUEkLARALAGcSHeARE biftolin@hdlgnptidds edthi dsisedipesperice hyordan a
sequence al 1 gnnent of "honol ogous genes of Interest. Th synthetically
gener atforhopia wﬁa&ﬂdwﬁlpfﬁégidég@ﬂiﬂég‘bﬁ%‘? Plass; thg Fé""?ﬂ@% gﬁtﬁ? ?‘#&"Eg“c onbi nant
1) g SR B RSN et s
00/ 4556t least 70% identical, such as at least 80% identical. The recombination can be performed in
| vitro ot in vivo. '
_ Examples of suitable ir vitro gene shuffling methods are disclosed by Stemmer et al. |
(1994), Proc. Natl. Acad. Sci. USA; vol. 91, pp. 10747-10751; Stemmer (1994), Nature, vol.
370, pp. 389-391; Smith (1994), Nature vol. 370, pp. 324-325; Zhao et al., Nat. Biotechnol.
25 1998, Mar; 16(3): 258-61; Zhao H. and Arnold, FB, Nucleic Acids Research, 1997, Vol. 25.
No. 6 pp. 1307-1308; Shao et al., Nucleic Acids Research 1998, Jan 15; 26(2): pp. 681-83; and
WO 95/17413. : _ '
An example of a suitable it vivo shuffling method is disclosed in WO 97/07205. Other
‘techniques for mutagenesis of nucleic acid s:quences by in vitro or in vivo recombination are
30 disclosed e.g. in:WO 97/20078 and US 5,837,458. Examples of specific shuffling techniques
 include “family shuffling”, “synthetic shuffling” and “in silico shuffling”.
' Familjr shuffling involves subjecting a fgmily of homologous genes from different
species to one or more cycles of shuffling and subsequent screening or seiectio:; Family
.shufﬂing techiiques are disclosed e.g. by Cramexi et al. (1998), Nature, vol. 391, pp- 288-291;



In silico shuffling refers to a DNA shuffling procedure, which is perforned
or { lo nodelled using a conputer system thereby partly @Lo58d0hg! Y

avoi ding the need for physically nmanipulating nucleic acids. Techni ques
for in silico shuffling are disclosed in WD 00/ 42560. Once assenbl ed (by
synt hesi s, V¥ 039H6F ect ed nut agenesi s or anot her net hod) ,PATHRKOHMEIeot | de
sequence encodi ng the pol ypepti de igginserted into a reconbi nant vector and
operably linked to control sequences” necessary for expreaﬁgon of the FVII

i n t heCheaiad al. (1999) NanfeBinechrhtvgy, vk 17, ppl 259%3duChangret dddY$e be under st ood

that not all, vectors a ex WeJy iotdeRotd qual |
wel |t algdpig §Y’W8Eﬂ@(ﬁpﬁz§§@gqﬁ“g§§é§£ éet%!féi(?@ggﬁ%ﬁgéggltypep{{g?ﬂz&\q/ari a%t s

descri begofigegi n. Neither will all hosts function equally well with the
same expression system _ However i1l,in the aLi may make a

one of s
sel ection arfynietihdyilingiavelye prowidipglepnsy OEBWIP@nganquuences and hosts
i € hoULy e AXNGUATEN AL sAfhende ligBATB fomoldtoaeicaed offigerast/Bst or , - he
Asi der eca

host > & "Be"co Ise the vector nust e‘%ﬁpl icate,i 0, i t or be able
to i nt egristiellygreratbkoligohuchtideses reqaebinedeanstherestliiRe MMt TRIEC i ity to
control .that co nunbe Qﬁ nYar ol s, ® Etidyheffigdigns encoded
by t he2g&gdBm W%edé’;\%fﬁg&g{rl C %frsgg?%,&sg%ﬁgd al sotyﬂge considered. In

sel ect idagnigids Seiliselpsddin WO 00MRs61sequence, a variety of factors should also

be 25 considered. These incl f or..exanpl s ' rength of the
sequence, S: tlg S%ﬂﬁh@iﬁ&#ﬁ &%Né#%ufﬂpép%%ﬁ%\%@ﬁ%ﬁﬁ@é%@ﬁi ?‘Ih_e ngcl eoti de
seq gﬁ 3%@%@%@9 c&ﬁﬁﬂ&@ﬁf&ﬁ,ﬁﬁéﬁlﬁgaﬁ@r&bﬁtﬁb@m&dﬁg thermegrbfod physisalént i al

sec ures. Hosts shoul'd be sel ected by .consi | of their
conpat ibnipilaimgrivcleictaeids.Feckmigues &stpilica ﬁh@fﬂﬂ%ﬂ‘%&f‘i}oﬁa i ﬂ@ @?@gg{%t coded for
by the nucleotide DG RERH ShikdaBndsi df AfIRE isthb@)sthet hei r ability
to fold the %ﬁﬁgﬂﬁﬁgt&}&g@gﬁ%%&rrec?w&% their fermentation or culture
r equi r gAgetiSe scBiéhct Bivoing theqfolypeptidk iciateriohintsf 2 epembipepd et 2Bbded for by
the nucl eoti de sequence. The reconbipant ve DBV aigononously
repli Capeprd@yh@@fléqGODFPEW%%&‘&FF@Y%“@HGS&%&% as gﬁﬂg%rachromsoml
entilgy,‘I LERbd€at i on of which is independent of chronosomal

replication, e.g. a plasmid. Aternatively, the vector is_qne L.ch, when
30 Cct ober 2{@slﬁmic@wwaou@m@tsoqb‘éwlmf(e%YWS?@%ﬁP”FSFﬂ“r%’E@é‘E‘W%h‘Ifg a host

e rOL R S8 i e RS eAA i lenaREIA o ptos adtmoe ner i Lh

pr ef er aboybahesui Nektser avill ulb hosts fundtionwhpially weH avififhe BWOCCAIETRTEHER  encoding

(e 0L YEeSl e H e S b B 0L Sl s dn 1 ol
vectgr séq%eﬁ%?ﬁﬂaq{okﬂé witBbit iRahd dxpéimentation. For example, in selecting a vectpr, the
host must be considered because the vector must replicate in it or be able to integrate into the
chromosome. The vector’s copy number, the ability to control that copy ﬁumber, and the |
expression of any other proteins encoded by the vector, such as antibiotic markers, should also
be considered. In selecting an expressioh control seQuence, a variety of factors should also be
25 considered. These include, for example, the relative strength of the sequence, its controllabi]i_ty,
and its compatibility with the nucleotide sequence encoding the polypeptide, particularly as
regards potential secondary structures. Hosts should be selected by consideration of their
compatibility with the chosen vector, the toxicity of the product coded for by the nucleotide -
- sequence, their secretion characteristics, their ability to fold the polypeptide variant correctly,
30 their fennentaﬁoﬁ or culture requirements, and the ease of purification of the products coded for
by the nucleotide sequence. | -
The recombinant vector may be an autonomously replicating vector, i.e. a vector,
which exists as an extrachromosomal entity, the replication of which is independent of
chromosomal replication, e.g. a plasmid. Alternatively, the vector is one which, when



plasmd or viral DNA. A nunber of suitabl e expression vectors for
expression in the host cells nentioned herein are comekgiblps: I | abl e
or described in the literature. Useful expression vectors for eukaryotic
hosts, include, for exanple, vectors conprising expression control
sequences fYBMMED bovi ne papill oma virus, adenovirus BGT@PK3/00276
cytonegal ovirus. Specific to vect orggare, e.g., pCDNA3. 1( +)\ Hyg

(I'nvitrogen, Carlsbad, CA USA) and™pCl-neo (Stratagene éﬁ Jala, CA,
USA) . himefiuded intpa bas cadlnisvetegraedintathe hesheall gepqm ﬁ%ﬁ%@‘“ﬁ"ﬁ % tasni d and

oc deriy,vatives ther.eof .. : US 4,931, 373), the pJSC37 vector
descriﬁ?é’i]foﬂmﬁ’{ﬁeg%ﬁg n°%%ﬁg%%6¥%§§%d( Sci . 782,20.)2-207,1896, and pPI CZ
A, B or C (|Thevestogie peferdidpin dxpressiant wwrtor, frowhichnthe ovcleasidp sequeicPude pVL941,
BG311l(Cate et af, "Jsolation, of the Bayj ; for

R/UI | er %%@ﬁm%oiwwdgﬁﬁ%ﬁ“g?&e %ﬁ@@ﬁ%ﬁé@ﬁ%%wﬂe EumamE %eaﬁse In  Ani nal
Cel | §" reqRtd for fhamscriftion 68fe Bkldoii@Sa)uenpBIThe bextor & typieally detviatddfann (bot h

avai I abl’e from |Invitrogen). Useful expressjon,vector.s f i al hosts
el udgiakmigan ViR PG SRS oo T PR i e BRRERES Tcl'Ua n

pBR322 BHEO-B%Q ]Slér@ig ﬁé@eﬁéﬁﬁ%ﬁkﬁﬁ% HAIGE in $hB Giteraturél Useﬂﬁéw-).presﬁod er host

range B:fasm age DNAs, e.g., .the nunerous, K 20 derivatives
of phagetérafiveakaryotig hosti\iBBds, forramplecieciDEOBHATRECXPISHPR COTRN 3 and

filament ous singl r anded.. Svitudr cin this

i nvent Fﬁqeqcﬁ%ﬁ?fgg%ﬁﬁ’@%mfﬁgf%%g’%ﬁgmnuc{ egfﬁgkggquen'csggégncodi ng the
pol yﬁﬂ}&dt&?aﬂé,%’.%.ﬁf@l)lﬁ%.b&)@j@ (nfitregen] Gartsbgly CALHBA) andp{Tinea tyfratagragh| e
vectors are well known in the art. They inclu 5 f(ir xa 8 vectors able
to be @mla,fcﬁxwﬂav-W&cme%ﬁwrvﬁqf?fééqriyﬁ%‘fe@%@f’ “g. e ”@G?ﬁ"r{ U.S. Pat. No.
4,470, 461, ..Ka '3 tig tdvYidedetined iiOkkels,af ol at e
Reduct gﬁvagmﬁe%%eﬁéggﬁj%% (UC§:@ ’g?fg’?\g?’sth %{JF?%X? For Efficient

Expr es ginaNew Woik Adgdl Sci. 782,802-207, 199 andipRIGZ 29 B(or §83nvitreged). ¥seani ne

synt hetase ("CGS" lifi i, pn (9.5 « ; P 338, 841).
Tﬁe r e EQIF ﬁ‘fse%éﬁ]fsg&hr‘@%?ﬁﬁg@ig%aﬁ%gl"a&%ﬁﬁ?%éﬁﬁggé‘éﬁg%dsl ing the )

H e Eb B B e D ot ui ot
"ol | e shaizoel R ASLHS, 106852415 o lepanrss Smuapielbds bR isP BB A Ot

enabl i ng. v r : i A5de Blod@Pasterzdl plaseid,i cat i on
genes Eé’ﬁ}‘%-%@' ﬁ%ﬁ@“&“?@&#‘ﬁ%@%&gﬁ%&%ﬁ%ﬁﬁgo et ober 200619 WO 03/ 093465

PCT/ DK@@hQ plamidd Gofit culgdnahrdingmBRI2e.pEIdnpidipfd 13a ethdiqmbovegiifer | e.g. a
ene the’ ug f which, faolate r C defect in the
Dot corh D@y beror b s dheh A4 BRACONASTEY, BHEAlRerfiel

Sc hi ¢ 03aGRAMVTYERS l@baase. I IMYeD, and stha ®NApithgby siRhiRs Midgedl |, Gene 40,

filamentous single stranded DNA phages. |
Other vectors for use in this invention include those that allow the nucleotide sequence

eﬁcoding the polypeptide variant to be amplified in copy number. Such amplifiable vectors are
well known in the art. They include, for example, vectors able to be amplified by DHFR
25 amplification (see, e.g,, Kanfian, U.S. Pat. No. 4,470,461, Kaufian and Sharp, "Construction
. Of A Modular Dihydrafolate Reductase cDNA Gene: Analysis Of Signals Utilized For Efficient
Expression", Mol. Cell, BioL, 2, pp. 1304-19 (1982)) and glutamine synthetase ("GS")
amplification (see, e.g,, US 5,122,464 and EP 338,841).
The recombinant vector may further comprise 2 DNA sequence enabling the vector to
30 replicate in the imét cell in question. An exaﬁlple of such a sequence (when the host cellis a
" mammalian cell) is the SV40 origin of replication. When the host cell is a yeast cell, suitable
sequences ena‘bling the vector to replicate are the yeast plasmid 2 replication genes REP 13

and origin of replication, -



1985, pp. 125-130), or one which confers resistance to a drug, e.g.
anpicillin, kanamycin, 5 tetracyclin, chloranphenicol, nf@@%ﬂ) 2dayaronycin:
or methotrexate. For Saccharonyces cerevisiae, selectable markers include
ura3 and leu2. For filanentous fungi, selectable markers include andS,
pyre, arcBWPHB44hd sC. The term "control sequences" i PAAKBFORherein to

I ncl ude all conponents, which are %cessary or advant ageous for the
expression of the polypeptide variant of the invention. Each . io control
sequence naylhe vesonmay dso dompaseprseleaiablnmarken e ¢ saeihe Mgk % codi ng t he

ol ypepti de riant. . Suc opt | ot limted
Por b Pusalperiia Mot io B sl Gl B R EGnL RE LHOBotohil oicBaD 00
pr onot gj}@@ﬂgmegamyewpoﬁ@e TP Bgdna %esaﬂvq@ub}ﬁ& Rugsglh &fenpéht : de
sequence, and transcription terninagor., At,_a ninj .t ro
s eg uend¥, P é?ﬁr&%o)a"f&“g Fﬂhﬂ“g F‘.’%ﬁ mﬁ\lsé?ip‘(?eto Gt s a&%@%’rﬂégas@%ﬁ}’ cont r ol
(S: gﬁ? gg&&g@l‘ﬁﬁq B cRersBehitd), debRydth, 2gednytin b fikihofexateSBatSausefarycax pr essi on

nces include the expression control sequences, . assqciated wth
st r uct caremtisieps seestable markers incldewivd aak fspd Ler gﬁ“\‘r’%’ﬂ‘%’ﬁ%&glasffwlfs “Bny
sequence, kno t expression of genes of prokaryotic or
eukar yB’Huge3’2’?§’§9r§’%?‘%2%1r%bv#§_gges, and various conbinations thereof. 20
Exanpl es of "Eusitératicenteod séquerdcest andedmedheréiv fo invlndeall gogpereaifs Which feon i n

manmal i an cells. includ he ear| d.l [

adenovRgcgisaryor gdvapiageons g’ﬁ |°F{Ef§ss§%r?gﬁ'§lp oﬁé&etﬁe 8%%%§§?Qﬁ¥%§6€/ﬂﬁ?g

(metal Lokbi &qﬁé(n%ev&ﬂ})gpsa%ﬂﬁﬁa%ﬁﬁgnltbﬁﬁnlﬁplaiala?idyéqmm?ahmdinédlfe i medi at e- eaLI y
gene pronoter W), the human el ongation factar . s1a) promoter, the
Dr osophélypeptif yeriaefi Smﬂmwe&m%\“ﬁsﬁ gﬁt aﬁ“r’b‘ﬁ@f“é?‘,i %f %\E"’%ﬁéqu%écg’corra Vi rus
(RSV) .t o GHoL | ¢\ Rfehndef & phtedam detieatiignan growt h
hor mng&?@ﬁrﬁ%}iotnosrgﬁegwggﬁgge g‘%/ﬂioé’ggbn%tbf rﬁ/%i’to%ﬁ%ol yadenyl agli on signals
and t heegiera/signalnmptida sqwace, emtimnéaiptionterminatoniit a pigmuy fre o

20,196%4 :947-50). In order to inprove expression in mamrmalian cells a

synt het§8eRRt PEHCGARIBEiserted in the 5 untranslated re%igon of the
_nuclgot i de SEQHERAGHOE Sirgion BRtrPDieypapdsinty. beAneddn depiresent3oreptiona synt het i ¢
intron is the synthetic intron fromthe plasmd ECII-Neo ‘%avaslgéiﬁgde from

Pr orreg§u0h®§¢f|§b¢7@¥qs%ﬁ}CWPIWW‘B@WSI&E’S&B‘FS%?HCP B SWERT BPOCEuences for

directr ol i 0o { RGHHAB ahegik@byhednite pronoter,
the P1 pf%ﬁn%lp‘glcré,a’%hdefﬁ%uf?%g?‘g%ﬁ@}egg%#,e(?ﬁorr]éi ca pol yh%%ﬁosi s 30 Qct ober 2006

WO 03/ oitbthic BGTAEISH 3 PORT 6 prokuryptic aseularypic geile orthoir WFusFD A Varipyie

bacul ovi rus i diate early gene 1 pronoter and the bacul ovirus 39K

del ayeBQI%l&P?hf%T@ﬁ’@O{)rormter, and the SV40 pol yadenyl ati on sequence.
20 Examples of suitable control sequences for directing transcription in mammalian cells

include the early and late promoters of SV40 and adenovirus, e.g. the adenovirus 2 major late
' promoter; the MT-1 (metallothionein gene) promoter, the human cytomegalovirns immediate- |
early gene promoter (CMV), the human elongation factor 1o (EF -1¢) promoter, the Drosophila
minimal heat shock protein 70 promoter, the Rous Sarcoma Virus (RSV) promoter, the human '
25 ubiquitin C ﬁIbC) promoter, the human growth hormone terminator, SV40 or adenovirus Elb
region polyadenylation signals and the Kozak consensus sequence (Kozak, M. J Mol Biol 1987
Aug 20;196(4):947-50). -
- Tn order to improve expression in mammalian cells a synthetic intron may be inserted
in the 5° uhtranslated region of the nucleotide sequence encoding the polypeptide. An example
30 of a synthetic intron is the synthetic intron from the plasmid pCI-Neo (available from Promega
Cotporation, WI, USA). |
BExamples of suitable control sequences for directing transcriptibn in insect cells
include the polyhedrin promoter, the P10 promoter, the dutographa californica polyhedroéis



Exanpl es of suitable control sequences for use in yeast host cells include
the pronoters of the yeast a-mating system the yeast t30osebginggghat e

i somerase (TPl) pronoter, pronoters fromb5 yeast glycolytic genes or

al cohol dehydrogenase genes, the ADH2-4c pronoter, and the inducible GAL
pronoter. BXQMHPEESof suitable control sequences for us&@GIPREPBRAeNt ous
fungal host cells include the ADH3 4pr onot er and term nator, a pronoter
derived fromthe genes encoding Aspergillus oryzae TAKA | ase triose
phos phaires basismeetein gromotes) thebdchlavigs te gty geﬂ‘.”ﬂ"’@‘&”é‘-‘%%l ase, A. niger
or A niduyl | ) Btiod Rtz OoNMucor m ehei
aspartibém%?o e?%ggg%%?% s%éoﬁgﬁ%?ﬁt%?%bﬁg%%?ﬁand S!té?]e Al term nat or.
Exanp| @amplesof suitiblecontroliseqiencse fuostie yedsbhostiells ingludathePrqmaterhidic cel | s

i nclude pronoters of the he. syste t.he tr TRC system
and t h@ehfaRating sysims the yagst W§g@5@ﬁ§d@mq§%@fﬁ%w{j Bgogl -(laarﬁé(% eﬂéc;)nr1 absence of
a sign Wk e 80 éhhe ANHR4Sromoten afid thds cel | used
for ?hg'l"a;??%‘ E%#ogr%%fmglﬁgﬁégﬁhg eg?iﬁfjéegégari gnt t beI exnres edf&‘\g%ﬁet her it
i s an induciblec@Al promotasyExasepleselsuitehlesontipl spaeness %US% fREYGYE is
desirable t0 .0 | | "H{ﬁ?& ' | “A\Ysn] HP6dnes t he si gnal
pepti dzmﬁacfﬁsc%ﬁ%‘/%ntﬁ%%p y%Ldgﬂ%]eérﬁE@fa rgﬁlhgr%%c{rﬁ%ragnwcodi ng _a%é],misper gillus
sp.. amghamingutspariliunonyiedd A amylasdriess pbotiphae ismnerasaal eleling REeterse  flpase or
protease or a Hum col a | anugingsa lLipase. The.si.gnal .de is preferably
deri ved: ﬂﬁgﬁ‘n‘?"&mg@FFeAQ’@g"é’r?Egd’?’a’a‘”ﬂ.é@%ﬁ?%@%%%%é&a%e’ ni ger neutral
a- anyl ?&gom alr%at% asPariCproteRiabeor BpMdeARE TPT1 Qb Anatdt ape theiDHDamyihatee. For use
cells,

in insec e sl ghal peptide may convenLqe}lgt_l e deriv from an
pt

i nsect Eyampleg offsnitalils @oirazz@Rices fy@pe indaeterial hesh RTORAR L ext a
di poki.netic h , , : litti
(1ot et g PR AT, S FAX T et s temoteliQalipien AR ot

Pr ot ei mankbdar essi on and Purification 25 4, 349-357 (1993) or hunan
pancreatic |ipase (hpl), (Methods i.n z | o9y, 284, . - 1997). A
preferred si ng‘dwﬁ%ﬁtqfalé“g?%o?ﬁwaﬁ ﬁ#@lﬂieﬁ% d&ﬁ%ﬁgnfﬁ% etxﬁ%%u%ﬁ%ﬁ%w | or the
mur i jge e drb@ittior SRS polyRpiRle VA tole dxGiebedtwhdlief k90 J. hum
Met hlgdgélggsfbgtg- 1 4:) . For uséép in “yeast cells suitable,si E&a}l r%elgt i des have
been f dntradelhudarior exttacellalar polypsiptids) ghdhwhesss it is desratgfogbtain seerehon. FabUsec Us
4,870, 90 PgiL Ll & i ' |y e RARLdnfI£ pdeffencoinganVal | s et
at, 30 ubg?ap:e%@us %B%‘?ﬁg%%% g%ﬁggl% b&?yﬁ@e@i ast réARI Si grg1a.l ) pgg!tni@de (cf. WO
87/ 026 Hpergiiinespy adglase crghasdriytasprageaascoding ¥ Rifgymuspypidheilppieioie (¢ M
Egel -M tani et al., Yeast, 6, .1990 . J27-..13 t sdc | eader
sequenPEOLeAES I 3(%8?132’%5’ .Sal‘bé‘?seupééaﬁg'i’aé?ep%? ¥ E%egﬁr‘?%pgér{ﬁ ﬁglglag% si gnal
peptyd S DA 091208 4 Serticaialo-Befiidede Mswp Aci(- DI 1RMye, 30
Cct oiger%n%gﬁ%'p\gﬁg%é?09346 FjCT/ %3/ 0027_6ﬂﬁ§2 The nucl eot i (fe sequence of
t he i neeAtaiger ghwoamlylasg. Forped in pespeticells, the signlipeptide spay cpnventent y be
derived from an insect gene (cf. WO 90/05783), such as the Lepidopteran manduca sexta -
adipokinetic hormone precussor, (cf. US 5,023,328), the boneybee melittin (Invitrogen),
ecdysteroid UDPglucosyliransferase (egt) (Murphy et al., Protein Expression and Purification
25 4,349-357 (1993) or human pancreatic lipase (hpl) (Methods in Enzymology 284, pp. 262-272,
1997). A preferred signal peptide for use in mammalian cells is that of hFVII or the murine Ig
kappa light chain signal beptide (Coloma, M (1992) J. Imm. Methods 152:89-104). For use m
- yeast cells suitable signal peptides have been found to be the o-factor signal peptide from S,
cereviciae (cf. US 4,870,008), a modified carboxypeptidase signal peptide (cf. L.A. Valls 'eif al.,
30 Cell 48, 1987, pp. 887-897), the yeast BARIL signal peptide (cf WO 87/02670), the yeast
aspartic protease 3 (YAP3) signal peptide (cf. M. Egel-Mitani ef al., Yeast 6, 1990, pp. 127-
137), and the synthetic leader sequence TAS7 (WO98/32867). For use in E. coli cells a suitable

signal peptide have been found to be the signal peptide ompA (EP581 821).




prepared by site-directed nutagenesis, synthesis, PCR or other nethods, may
optionally include a nucleotide sequence that encode a %) Qo@befm®oti de. The
signal peptide is present when the polypeptide variant is to be secreted

fromthe cells in which it is expressed. Such signal peptide, s if present,
shoul d be o¥@"W¥E¥gni zed by the cell chosen for expr essi RF/RKO3{0p7d6
pol ypeptide variant. The si gnal pepgqj de may e g be that normally

associated with hFvi]l) or, al rnatlvel %Pﬁ%l £ gl may be from

anot her sour dde pReePtHEsARence e’&é’“’é’ﬁ? &§8 T’”ﬁ]?g FOSBE 2t ed wit h

ot her P%&Eﬁa?edw s@keidﬁ%ed/mﬁt@gsh&sksﬂeeeam olfteY RRMBbALIASY oftitnhiteinonde, t he
e

si gnal ptidé may be a signal peptlcfe normal |y expressed romthe host

cel | oramekeotifié setudnee that enende a signl PERtidex Presignalpeptideds pigeenhhen tag |
A d f
bact er (Tspid Bl W18 bo RERIHEalBY o1 iR VAR IEblpfessed ot ofFI Eﬁ“‘“" ian, or
i nseat ifpreyetshoulébé oneAecpgmzidibaitheecel chosendiy ehpressivedf the ppblmil!llde t he
| tid | ud t | .t t
2 1 D AL RIS,

apprODrthél&lgn P g'bbﬁo@@nﬁﬂéﬂsoﬁrbM%hEﬁHVﬁabﬂasaﬁy bf tasse@ermailyani mal s or
pl ant s es of

t | host cell | ¢ ! ]
5 e o ik o S L
St ePt QNGRS AL iy BETGHR! bYEINRERENY BrortREoRnEhishdiorehe Fhiched | . The

I ntrod cterral host cell may, for instance, be
ef f emt et h(m‘qaﬂpbxmbsasiﬁ'om thaim‘t mﬂrmcpmxdmgbre@:e signay pept@nmg bapepkayplit, 1979,

Mol I Gen t, 1-11

Vol cCul o Rl SRS A b sl B b (o0,

Dubnau MW@M Abel son 1971, Journal of Mol ecul ar Biol ogy 56:

209- 221 Iect t Kk d. Do

Bi ot echan qu:sﬁ%gs‘rﬂo gh%gligagb(&;&%éﬁﬁfq%ﬁ%&'ﬁ ;&eg e"glq@“Lmaeé'ﬂgé?‘%fﬁd Thone,

1987, f ef}g% g%%is%) | @Emhl, bl

fil am%@ﬂ%@@#n& aﬁﬁﬁaﬁiblg%e fl%ﬁ% ﬁ%gﬁgnt rains é?%%g?’glﬁl | us ﬁié'd’%@ Ae

oryzme, apﬁﬁ)pﬁateamglalqeﬂs)orc&lllnwsd%ﬁmlsastﬁumlc Haepleg of Fungal cells
be .t

U anst GPHERR SRR At esBr g ”t‘%l%aﬁéﬂe‘%gﬁé%@gﬁﬁ% YEIEHOE | i a

manner skBAPR&HomHEas &Lﬂtfep&ah@cep,r@(gedw stiviebactériaansh ay stefrisaf EofolidATher gi | | us
host cells are descri bed 38 0 @ag d US 5, %9 3 l?Swt | e met hods

for trdﬁ%ﬁ@@%ﬂﬁ awgrdﬁﬁoerha%t YR a1, 1989,
Gene 78ndd SQQ%W%&ﬁmqwﬁmuﬁG@ﬁerﬁmén%béselﬂeﬂitllh st cells

|nclude stralns aronyces . S. cerevisiae Schi zosacchar onyces,
Kl yvar awipgesmpétirtioells, (sesm;g: ‘é@lneami)&@m 1963 Jamrnakef Begtesiology 813 ds enul a,

such a no, - Y, ng the
or oceddriordobT Rl Perbm o8 71, R i RRTRY SEIROAI0 1P
M., efliciopdiation(bsdle.g. CShY@RﬁWa sadMdvies,Sl 988 Bloddinizaed @74BT761)pgy, Met hods in
gg%gg L:g%%w\égblg,;g%d@@er anjﬁsﬁlogn%h%%c oczlt%zngl gflﬂc?e?‘t%lo 3?690‘55%3?5.78%006 VO
'Examples of suitable filamentous fungal host cells include strains of Aspergillus, e.g. A. oryzae,

25 A, niger, or A. nidulans, Fusarium or Trichoderma. Fungal cells may be transformed bya
process involving protoplast formation, transformation of the protoplasts, 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 ét al., -1989, Gene 78: 147-156 and WO 96/00787.

30 Examples of sﬁitable yeast host cells include strains of Sc_zccharomyces, e.g. S. cerevisiae,

~ Schizosaccharomyces, Klyveromyces, Pichia, such as P. pastoris or P. methanolica, Hansenula,
such as H, Polymorpha or Yarrowia, Yeast may be transformed using the procedures described
by Becker and Guarente, /n Abelson, J N. and Simon, M.L, editors, Guide to Yeast Genetics ,
and Molecular Biology, Methods in Enzymology, Volume 194, pp 182-187, Academic Press,



43 Inc., New York; Ito et al., 1983, Journal of Bacteriology 153: 163;
H nnen et al., 1978, Proceedings of the National Acadeny0 OktoBei Ho6es USA
75: 1920: and as disclosed by Clontech Laboratories, Inc Pal o Alto, CA,

USA (in th%@&{z@#fg protocol for the Yeastnake?A Yeast oy @’@3fﬁ%g$tlon

SystemKit) es of suitable insect host cells incl dopt ora
cell 5 line, such as Spodoptera frugy perda (Sf9 or Sf21) or Triclwplusioa

ni cells (H gh Five) (US 077, 214) rangi ion of, i ct cells and

pr odudg. oNewaoﬂetI@reml@é?ﬁ}sJW%fﬁé%‘f‘itﬁ f gﬁg%?ﬂ%} g% per 1or rrehd as

d e rﬁﬁdrﬁmhowse&igs@ onted i ncl ud
esc“gg— ﬁgﬁég Q}%I\r&%ﬁ%‘z&ﬁg&g}ﬂ 88 o EX8 t78001020; ¢ s include

Chi ne ovary

| T 61), G
ankeyLabefak(?r}eBrIﬂoS,Pélm)), CA,GSA ﬁa@éz(r;&:lsv@tzgre g i%ﬁ?"@jﬂ%ﬁ%%L 16;(1:2: %:c
nouse e S e
CRL. 165rmnsh @ég @%gﬁ%ﬁ ﬁ'#gaﬁﬁclﬁﬁr‘ﬁf slﬂ"?%% HEK 2 ATt:C CRL- 1%73))
Zfevf'n‘?)“fﬁﬁ‘."ﬁ'a? ﬁ%"ﬁ?f”"?#ﬁﬁé’?ﬁf‘?m’f e, ol e e
Arer i caATTA4 Toepstaypdiongf ingect g\‘flnﬁ %he%gol&%ﬁ%@é 1%&:?11&’3% the mammalian

(1:el6l ) Séé;{;?ﬁrag'gd&%hw Q&o dEimﬁﬁbsToﬁs:ﬁXIﬂemnmhai];dst@ﬁsferase e.g.

. d bed 5 3 d t
provi chcludqz)cmm hgm;et;,rg;;w éﬁﬁgh w?&meg:ﬁéé@l??ﬂgpf‘%&g Qf%r’%ghéwe?lnno(r)(rje?r t oO
ERE CRLPIGS sk
:ng;g Pﬁegccgﬁkﬁgﬁpg})@ﬁeg ﬁvg‘%@l{ on ?gﬁgt%%%ﬁ\(/ﬁcan endgy’?%ﬂno eage I n

Sar td c%gug[egm@ﬁ%wmmW(BH[ﬁ)ndlm@&:éﬂ@&QWéﬁ (e.g. as
escribed in US 5,986, 07 taﬁt%‘é as
descri Gel-10h WW%;%@@?@ fﬂt)g’ucp‘%g% ogengso%?sgwm into
mammal é\ﬁ‘t'ﬂreh%HmSEeh i ablB GRS ﬁ@lkﬁbwmn@bmmﬂavﬂlabbcﬁmwhpr ansf ect i on,

el ecl roporation, F-dextran nedj at ed traniztoe%%lﬁ%& | PREQE medi at ed
transf@bmtm,esmchasthvéme@?@%ﬂ%@e Herdipn aﬁ% desc’rlged by Life
Technol o IS | f ?daaﬁal?ﬁ@&feﬂﬁem Ipet hods are
vel | G%Wﬂflﬂl? e r(?ﬁar?‘éﬂ%&!agb'g esc%att)(gg&)by Ausbel gys ds 1996,

Cur ﬁ@nﬁlﬂﬂ&hﬂ&@éﬁegmmmlmUS&Mngﬁ in ogletta Pravideym, USA.
The cul tivation 8 I ian cells are conducted accordl ng to est abI i shed
met hodef thepelypepl %IY sed in (Animal Cell Biotechnol ogy, Met hods and

Prot ocol s, ﬁﬂlo}&gtotiﬂcré\isaﬂcreﬁemkmy,bebﬁﬁ&ucuunmmamducﬁ the PUBPERIES New

Jer sey, USA and Harrison MA and Rae |F, .Gener }%e Cel |

Cul turwa@nﬂh@ﬂg@h%mgh@mﬁlmé@r%”i%?wmﬁ a %@%lon met hods of

the presen! nve‘gmng%qmy(ec%%&es dGhUB 51086,67)] faclRasuKe2ent  medi um
ucrio

sui t abfBf e po ypeptlde vari ant using methods known in
the ,@r gndoﬁﬁlteas@qa@nnldescnbéfem%OIOO!?ﬁS?ﬁﬂﬂe cultivated by shake flask

cultivation, snpall-scal dgl or ﬁjl{g% mg%ﬁﬁ&mpa &@Mhbg%mlimﬁmm

conti nuous, "Mstheds foriptp ermentations) in. |aboratory
phosphate-mediated transfection, electroporation, DEAE-dextran mediated transfection,

liposome-mediated transfection, viral vectors and the transfection method described by Life
Technologies Ltd, Paisley, UK using Lipofectamin 2000. These methods are well known inthe
25 art and e.g. described by Ausbel et al. (eds.), 1996, Cuqent Protocols in Molecular Biology, |
| .J ohn Wlley & Sons, New York, USA. The cultivation of mammalian cells are conducted
according to established methods, e.g. as disclosed in (Animal Cell Biotechnology, Methods
and Protocols, Edited by Nigel Jenkins, 1999, Human Press Inc, Totowa, New Jersey, USA and
Harrison MA and Rae IF, General Techniques of Cell Culture, Cambridge University Press

30 1997). |
" In the production methods of the present invention, the cells are cultivated in a nutrient

medium suitabie‘ for production of the polypeptide variant using methods known in the art. For
* example, the cell may be cultivated by shake flask cultivation, small-scale or large-scale
fermentation (mcludmg continuous, batch, fed-batch, or solid state fermentanons) in laboratory



30 Cctober 2006 WD 03/093465 PCT/ DKO3/ 00276 44 or industrial fomenters
performed in a suitable nmedium and under conditions all o3 0gtoble2006
pol ypeptide to be expressed and/or isolated. The cultivation takes place in

a suitable §r| ent nmedi um conprising carbon and nitrogen sources and
i nor gani c 35‘?] Wi ng procedures known in the art. Suﬂ’f: AMEBABH a are
avai l abl e from comerci al suppliers,or may be prepared s according to

publ i shed compositions (e.g., in catalogu Aner, ype Cul ture

Col | e@t indnfrial lférmedters port mm@t@wmﬁt’m.ﬂg‘f&%ﬁ%@& afﬂgv%%etﬂ_nut ri ent

medium_ th L r Al tak éaélﬁmmamaum| um If the

pol yp@B](yP@d\ggc’r%a?ﬁ]?m?Sgg ésé)%?egt e %Tla"?@%gn b?ﬁlrecovere& rkBm cel l

Ikysat %dlﬁ&)ﬂi tmgbaﬂa@] mﬂlmmgmsme?mdmmm tpalsing pEg e Wlfl;ret hods .
nown in the_ar r may be recovere

from timehedg Pyilable |a{ﬁﬁ"5‘$""xbﬁeﬁ({%ﬁ" : nmu%@oce \6@&3&% _

s 'ncl udi ng, but not

evagoray ane KERHEnE BRbidon ¢ ?%fa‘mm“'fm°mw A

Vﬁl‘ Petq,olbéttqn) d&&g@olene%ad@wapﬁs F‘H’ée%ir I%ﬁ‘e‘rpfﬂll W%X%Utﬁe ﬁ&?ﬁ%pge m ted to
cai

c roggle 6%86‘%8(?’?{%?11)2% dn'tﬁh%ﬁﬂ@f‘ﬂ@ nl?béphﬂé Yatiantty Sotapdeitd, i,

chro Size exclusio el ectrophoretic procedures (e.g.
pr epanadovered fismetielysatess focusing), differential solubility (e.g., armoni um

sul fate precjpitatio by ©fiods Baddvn i Iﬁ[ali'belmr

Purificati onf®t ‘3@ Pfl’i?&%%é’ﬁ%%ﬁ’?‘gi’%g‘ge‘}ﬁ% di tors, E!%/CH III%ubl i sh New

Yor %ﬁgk mmtmy%pmbveﬂeiﬁmmﬂnmume@ﬁm@m?lbﬁm%@ can be

purlfle nd actlvated to t ai.n ’Elhﬁn y a nunber of

met ho@o@dmd@gdud%@utwﬂ%t foy %@%"%@?‘6’%@”&%%&3 %80, J. Biol.

Chem 255: ]tﬁ)ﬁZ rﬁ%&ﬂgh ddedner and Kisiel, 1983, J.din. Invest. 71:1836- 41).
y

Anot heaya%% singl e chain pol ypept I de vari ant an be purifiedis
by incor porI‘hép@ypepﬁdeﬂmbﬁpﬂluﬁﬂdlhygvﬁﬂ?WPfﬁﬁ?quwsg’éo Fed in US

5, 700, 914, Ina e &ahoﬁ is purified
as a dnelpdi &’Htaq F‘{/%e%)f?rg‘%)%géhﬁg% &Qﬁé&g@rﬁlﬁ'.@m Sggha?n f)%l@g egt i de
varis dlﬁat@ﬁ;&dsﬁﬁgt&d sty eiliistva), eleseophbretinpionerntsis |(¢gem FrESOf: “30 factors

a, Xa and Xl la)_or by aut oactiv an u5| Meliorchar ged ion
excharfgeusnm) differestiak sebubility (€., ammqn&%ﬂ@% tpé #I rso%hpurl(%y t he

pol yp a(g“d IVaﬂpgnyﬁé}tzbﬁ%—@'HEAOﬁaﬁ@BM@R&d&anO@WCH?E@MSeNGWf desi r ed)

and | one 'of the nethods described above or by 3o
aut oacyerkal98eyn as described by Pedersen et al, 1989, Biochem stry 28:

S 30, Tl e A Mg PR s poshosanend st o
s gvoiidRtholypEsRde dhries yfa tubiber ofemetiamis rodeseibed fruthe e (Broze and

Majerus, 1980, J. Biol. Chem. 255: 1242-47 and Hedner and Kisiel, 1983, J.Clin.Invest.

71:1836-41). Another method whereby single chain polypeptide variant can be purified is by

incorporation of Zn ions during punﬁcatmn as described in US 5,700,914. In a preferred |

embodiment the polypeptide variant is purified as a single chain polypeptide variant. The single

25 chain polypeptlde variant is activated by either use of an immobilized enzyme (e.g. factors Iz,

j

IXa, Xa and XIIg) or by autoactwahon using a positively charged ion exchange matrix or the
like, _ : |
© Itis advantageous to first purify the polypeptide variant in its single chain form, then-
- PEGylate (if desired) and last activate by one of the methods described above or by
59 autoactivation as described by Pedersen et al, 1989, B1ochemlstry 28: 9331-36 The advantage
. of carrying out PEGylatlon before activation is that PEGylation of the new aminoterminal
formed by cleavage of R152-1153 is avo1ded PEGylahon of this new amino terminal would
" render the molecule inactive since the formation of a hydrogen bond between D242 and the

amino terminal of 1153 is necessary for activity.



render the nolecule inactive since the formation of a hydrogen bond between
D242 and the amno termnal of 1153 is necessary for acBiWctoper Z3W6Cct ober
2006 WO 03/093465 PCT/ DK03/ 00276 45 pharnaceutical conposition of the

i nvention se In a further aspect, the present i i elates to
a conp05|t?@§ |n‘%art|cular to a pharmaceuti cal conpoggﬁﬁgﬁmﬁ&%%pr|5|ng a
pol ypeptide variant of the inventiofg and a s pharnaceutically acceptabl e
carrier or excipient. The pol ypeptide variant or the pharmaceuti cal
conposition according to the invention naybe used as a nedicanment. Due to

the i geﬂc%ﬁ%ﬂoﬁﬁoﬂ%éﬂﬂ@ﬂﬁ?ﬁﬁﬂll&hﬁéore the pol ypeptide variants of

the i ven 1on he phar maceuti cal n‘POSI tion.of .the. (rjbt lon, are
particul ar usefudhefaspect e presentrimsnanielaiss AU HROGROFEPT: b ing events in

trauma patients, thropbo R/Enant@ﬂhéﬁ%tﬁmh@ﬂ‘ﬂﬂt i coagul ant

treat na M@Wﬁ%gg%%éﬁgﬁ%? \%’E% variceal bleeds, or other upper

gastgo*, ﬁeuﬁbﬂlykdcqgmlﬂmleranekclpmnpat ients underg0| ng orthotopic |iver
ant

transp ation, I ver ection I JinPRfthentdhtibs ee
surgery). Tr@ﬁﬁﬁlyp@t‘é%w”ﬁ‘@tc? §§e g‘ u&r%%li‘/1 ?Mbﬁ%&\ln ng tlssue caused by an
extrin | P@&%@&aﬁ%bﬁngnhe 4th is |eading cause of death in the US and

pl aces arge financial burden on.t €co Ir 3. stihted as
ei t her bI untD@ﬁoﬁl@ﬁ@Pﬁﬁafqm@eﬁﬂsﬁﬂ?F ‘W‘gh F 1*1“%1’&%“?"2‘?3%?% conpr essi on,

organ da ﬂ&ﬂ%@&e\hﬁﬁhﬁ@ﬁaﬂé vlat isefsl for ema (as t he
conseq%ﬁ%@%ﬁ%r# ag ent enet?&til ng the.baody and gﬁstr% tlssue vessel s
and 1pr ﬁadmﬁbntbewbmmﬂabln bb&dlag mﬁm@m&mﬂﬁs ?ﬁ% ‘as a result

of traump, can star seordﬂib)’& ogi cal
corrpenﬁﬁ’ﬁl W%P@G‘i‘f‘gmt tr %trh#{sgﬂh ﬁ llﬂir?%}cg%%{o%él pher al pp:t]d
mi‘se”tg mwgﬁﬁpﬁe&ﬁﬁgklﬁﬂmnbmaﬁm@mgmopmwmmm@ H¥el ation. If
circulatron is not restored, ovpl em a shock (nmultiple organ failure due
to |natmqman@ﬂpmlf%ﬁttﬂﬁ§f“%% gSV ce tissues throughout the bogy becomne
starved for ’fﬁ%ﬁae ﬁ'ﬂ%%% Imm@@hyanéﬂmmgmtt Kds the d

concom t ant C acl ea

he bl'ood pH o g@o(}) tﬁnd met abol i ¢ aci dosi s
devqkomdmgﬁamoﬂﬂmaﬂlsnﬂmyswdelﬂéeszﬁﬂ%fgﬁm RSB e nt may devel op
mul ti system | I ure an ?ﬂﬁ %hébhnp&%gn&ﬁﬁvm&&ﬁﬁhﬂésﬂ&ﬁﬂﬁﬁnﬁht ients are

hypot herm c € enmergency roomdue to the environnental

condi t ic%ﬁ.eﬁiont &‘@ﬁge aﬂdﬁﬁiﬂmqumbmomhagb avheieaspenptrativerama(as e i d

adm ni stration and ongoi ng bl l, o rs I
Def i ci eonsequsn¢evf 30age, ﬁ:‘eg’ﬁé sdje%ﬁ%éesu fb%r&gstm gopgggs)?%sgg@or

transf usij g%ﬁ:ﬂhmm%é e, aci d03| s and hypotherm a i nt erfere with bl ood

cl ott| ani sns. - Thus coagul opat hy devel o
20 Haemorrhage, as a result of %‘aung cans}/tartacascadg of pro ems Plor example

physiological compensation mechanisms are initiated with initial peripheral and mesenteric
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
25 concomitant lactic acid leads the blood pH to drop and metabolic acidosis develops. If acldos;s

is severe and uncorrected, the patient may develop multisystem failure and die.

Although the majority of trauma patients are hypothermic on arrival in the emergency
room due to the environmental conditions at the scene, inadequate protection, intravenous fluid
administration and ongoing blood loss worsen the hypbthennic state. Deficiencies in

50 coagulation factors can result from blood loss or transfusions. Meanwhile, acidosis and
'_ hypotherma interfere with blood clotting mechanisms. Thus coagulopathy develops, which in
turn, may mask surgical bleeding sites and hamper the control of mechanicat bleeding.
Hypothermia, coagulopathy and acidosis are often characterised as the “trauma triad of death”
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Cirthosis of the liver is the terminal sequel of prolonged repeated injury to the hepatlc
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 Tobules and thus

25 cause deteriorated liver function. Patients have prolonged prothrombin times as a result of the
depletion of vitamin K—dependent coagulation factors. Pathogeneucally, liver cirrhosis should
be regarded as the final common pathway of chronic liver injury, which can result from any
" form of intense repeated prolonged liver cell injury. Cn‘rhos1s of the liver may be caused by
dirvect liver injury, including chronic alcohohsm, chronic viral hepatitis (types B, C, and D), and
30 auto immune hepatltls as well as by indirect injury by way of bile duct damage, including
. primary biliary cirthosis, primary sclerosing cholangitis and biliary atresia. Less common
canses of cirrhosis include direct liver injury from inherited disease such as cystic fibrosis,
~ alpha-1-antitrypsin deficiency, hemochromatosis, Wilson s disease, galactoselma, and glycogen _

storage disease.
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25 extremely difficult to control. B
| Examples of diseases/disorders wherein increased clot formation is desirable include,

but is not limited to, hemorrhages, including brain hemorrhages, as well as patient with severe
' uncontrolled bleedings, such as trauma. Further examples include patients undgrgoing living
: transplantétions, patients undergoing resection and patients with variceal bleedings. '
30 The pblypeptide variants of the invention is administered to patients ina
_ thérapeutically effective dose, normally one approximately paralleling that employed in fherapy :
with rFVI such as NovoSeven®, or at lower dosage. By "therapeutically effective dose" herein
is meant a dose that is sufficient to produce the desired effects in relation to the condition for
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The polypeptide variant of the invention can be used “as is” and/or in 2 salt form
thereo.f Suitable salts include, but are not limited to, salts with alkali metals or alkaline earth

metals, such as sodlum, potassium, calcium and magnesium, as well as e.g. zinc salts. These

25 salts or complexes may by presentasa crystallme and/or amorphous structure.

The pharmaceuﬁcal composmon of the invention may be adm1n1stered alone or in
conjunction with other therapeutic agents. These agents may be mcorporated as part of the same
pharmaceutical composition or may be administered separately from the polypeptide varient of -
the invention, either concurrently or in accordance with another treatment schedule. In addition,

- 30 the polypepude variant or pharmaceutical composition qf the invention may be used as an

- adjuvant to other therapies.
A "patient" for the purposes of the present invention includes both humms and other

mammals. Thus, the methods are applicable to both human therapy and veterinary applications.



:
i
!

pharmaceutical conposition or may be adm nistered separately fromthe
pol ypepti de variant of

the invention, either concurrentiyoOewbéiRodecor dance

wi th anot her treatnent schedule. In addition, 30 the pol ypeptide variant or
phar rraceutic&lgg'%g%gosition of the invention may be used as an adjuvant to

ot her therap patient"” for the purposes of the prdS&MEBMEEnti on
I ncl udes both humans and other ma | s. Thus, the nmethods are applicable
to bot

03/ 093ph6 ShiratDHER LOBRRBion A@npPFiTBE HFNORMRERIAC VALt 8

h human therapy and veterinary applications,, 30 Oct 006 WO
' %%8%’?’% |°gﬁﬁ (l))%rpri sing the

I ti variant the i Al fedsed nolal. Vhe i et f
For e Dousgien e Sigeftyaf g B 3B, TRphRec, B e e ced <ol . Th

forns,

prefe Bfréi&ré‘d%ﬂ will depdeeson theparticulbrindieation being reatefoand 3
Wil l

or as a corrlﬁlgessed § olid. The
i BHAPRE Gt r eat ed and

e apparent to one skilled in the art. In particular, the

phar médﬂl%dalpﬂ&ﬁ%osi tion conprising the polypeptide variant of t the

i nvent

i on ngy. mdﬁ’rﬁy%@}@@eﬁmﬂlcympbﬁiﬁdmmpdsingﬂ?alDDTé!P@@'Fl%lYﬂﬁéﬂtf‘g rm The

pol ypepti de V&I T an maybe | yophi,l ised a i et = nown in

t he arthe mftreiopmaylbe@w@ﬂdé% lﬁﬁﬂﬂhsﬁi? Sg%’le *iOx“%ie ’@F%bﬁ' té= Pglgﬁ %Eﬁ%%fr%?ﬁgl by the
renmoval ar .shi.el di : | mai@drt. The polyecptidsvadaganaytdeéd her ei n.
The. adimitedgEgistd ha eicl FpRE G Tnd o0 ey

hand! i jag sfable sbinbletfarnplayt theretmoval or shigidipg ef praiselytis

ai ni stabl e sol ubl e prepargtion.li es, icﬂb sier
@Wg?tb’élﬁg?seag Gurcker

action, which potentially.can. bec ' ' TR Qadting foreted form wil |
H%Pﬁ‘g aal% es?!ﬂﬁlel ;Eé tiof Yibd i eas it

depend€fi

vaglage p § i ca

I'on Ing treated and w Ii be apparent

to ?d”%aﬂént%ﬁ&,'iﬁ fhieRadelt® ckrencibh quiskieriantion, which pntegially ke egPhY i i ons of the

prese

not | i savingdlhegreferred) fpym wil

I nvention can be ﬁ%éépﬁé}ﬁn&g@és qlYﬁttaJ%l&i%n%ip ed anBGHIVEE NG, but

avenousl'y, 15 intracerebrally,

I nt ranasa l‘%oﬁé&lﬁﬁ£$l&y’ I ntraperitoneally, intranmuscul arly,

I nt rap‘i‘?lpﬁ nary, —vaginally, rect ally, intraocul ar.I% ﬁ;r &?or%@é’inoal her
accept abl e rmhBadminisTiator of trefommiagars ofAbe MresenBYRIHOL 8 P ITEBRET Flibus! y by
I nfusi

on, al_though | us i nj;ect.i | SRRy, indalédgudigchni ques  wel |
known YaRewid ways ?ﬂ%'%g‘}g’ E%t "B‘{} %{sedg&f o@gaﬁxﬁ ’ ¥

f or nul
A p?}ejf

for p
sol uti
i mredi
frozen

20

30

1antati_on. I n some instances the
Alrh QRIS YintcRfsaliy! @mbdeymallypintrepritoneallys itumpesalagy, @WH@P"H%’@I *Parental s

erred exanple of a pharnmaceuyti cal r’rggﬁ'! [ lrhubtise ddh bon. desi gned
vagbmallnred dmm?@ﬁlﬁtqf%@y&%leﬁﬁﬁﬁ%@qﬁ mane%/' 12125%@ phar maceut i cal

f | Atk - j ibaluk irgedtion ismcorpt igrtpeknigueso
o;]gmggseggd %gg%aﬁﬂﬁﬁnﬁﬁfoﬂ,\wﬂwgmbahﬂs iijetition ismcopptablopisoigy r

parenteral fornul ations may, al s o Lded in
well kiiownl iy dlieirt, suchas puspsior iopplantatiop o same siances ﬁ?ﬁé on%{géél)%ﬂ%ion must be
be directly applied as a solution or spray. :

Parentals

A preferred example of a pharmaceutical composition is a solution designed for
parenteral administration. Although'in many cases pharmaceutical solution formulations are |
provided in liquid form, appropriate for immediate use, such parenteral formulations may also
be provided in frozen or in lyophilized form. In the former case, the composition must be E
thaWed prior to use. The latter form is often usgad to enhance the stability of the active
compound contained i the composition under a wider variety of storage conditions, as it is
recognized by those skilled in the art that lyophilized preparations are generally more stable
than their liquid counterparts. Such lyophilized prepérations are reconstituted prior to use by the

addition of one or more suitable pharmaceutically acceptable diluents such as sterile water for

, injectidn or stglfile physiological saline solution.

* " In case of parenterals, they are prepared for storage as lyophilized formulations or

équeous solutions by mixing, as apprdpriate, the polypeptide variant having the desired degree

.of purity with one or more pharmacentically acceptable carriers, excipients or stabilizers
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m X{ureq W&M c@ﬁ)dhciﬂqumdﬂum)glyimomte(mme,e@)u@@w COHEF d- pot assi um
| uCoona xture, etc. oxal at e buffer di um
gx al at(e. gqnxalwasl,d-ssﬂm @%%P{ﬁ%ﬁcﬁ%rﬁ&‘f@‘?ﬁﬁm"t ar xdqﬁghgaczdcll d-
pot assi %ﬁ?x“aﬂlx@ta% Fﬁ‘y&%g Qﬁﬁeﬁufek@(étgaﬂmbu&ﬁeﬁdi\mmwmlm fastigici d- sodi um
Cl

| act ath? d-sodi um hydrOX| de m xt u cLi

aci d- wmmﬁmd&m«ﬂwﬁew‘bpml%w 5?’@83%& bﬁffez:s acetic
aci d-sodi um acet at m xt %eg ,ngﬁwgetcm Additie; etc.).
Addltl(égzécfﬁ‘ﬁl BRI, p osp ers hi stidine buffers and
t ][ | oE #Mbﬂﬁlﬁﬁ %letpﬁoﬁrﬁﬁe bﬂsers'l'hisﬁdme b“nf&lns :mdztamsﬂl]f]émw splts suchASIE- cat egory
0 ex0| p

ents can range in functio FR&hat 0 an
addi tive m|S¢abﬂwr&mﬂeﬁozlé>§°a@ﬁ%te$%P§?3‘&H‘? gs gfg]l(é%ﬁ]tc% g% %@gttlo pr event
denat urat on ngﬁ%&ﬁ@&ﬁmﬁ:@ﬂﬁbﬂd&@ﬂfe%dﬂﬁwﬁ@dgbm of Wgdpcialpreventbi | i zers can be
| yh
Por ation or adherence to the container wall. Typical stabilizers can be polyhydric sugar

denatural
alcohols (enumerated above); amino acids such as arginine, lysine, glycine, glutamine,

2-phenylalanine, glutamic acid, threonme,

2 asparagme, histidine, alanine, omithine, L-leucine,
stachyose, mannitol, sorb1tol

etc., organic sugars or sugar alcobols, such as lactose, trehalose,
xylitol, ribitol, myoinisitol, galactitol, glycerol and the like, including cyclitols such as inositol;

| polyethylene glycol; amino acid polymers; sulfur-containing reducing agents, such as urea,

‘glutathione, thioctic acid, sodium thioglycolate, thioglycerol, a-monothioglycerol and sodium
30 thiosulfate; low molecular weight polypeptides (i.e. <10 residues); proteins such as human
- serum albumin, ‘bovine serum albumin, gelatin or immunoglobulins; hydrophilic polymers such
as polyvinylpyrrolidone; monosacchandes such as Xylose, mannose, fructose and glucose;
disaccharides such as lactose, maltose and sucrose; trisaccharides such as raffinose, and



al cohol s (enunerated above); am no acids such as arginine, |ysine, glycine,
gl utam ne, 25 asparagine, histidine, alanine, onmthine, 1¢bedbérTHO6

2-phenyl al ani ne, glutamc acid, threonine, etc., organic sugars or sugar

al cohol s, such as | act ose, trehal ose, stachyose, "ni annitol, sorbitol,
xylitol, rivb?P¥P*Pyoinisitol, galactitol, glycerol and BGTPKO3RTS | nc| udi ng
cyclitols such as inositol; poI yet5qy| ene glycol; amno acid polyners;

sul fur-cont ai ni ng reduci ng agents, 'such_as urea, | u % i 10 thioctic

aci d, qdamhaﬁdesmghys:dﬂmmsw M@@wym‘@mp&sr%w&“rﬁg%ﬁ@ arol” and sodi um 30
t hi osuI f l,ow cul I des (i.e. <10 resi dues);
proterlr‘?s0 Bﬁ’ﬁs‘lg' rTgtr‘tréSed%‘I'ith\él‘;ﬂ:ﬁ;vagum nW&FgBE

serum al bovi ne serum a ,n eI atr n or

i mmunogl obu k)fdaématmédﬁre pdued tcxreiratﬂ nyiembial growth, a’éﬁsafﬁﬂ’

nonosacchari des su ose UaeR

di sacdf&b?‘ﬁ@@vshéﬁwagass“&é%iﬁgrgsd‘f‘?ga?g@ %ﬁl ose trfgac%haglllz% s such as
raf f @gg, t Qﬁethﬂ\@:@&hpﬂa @mﬁ@mm meihylb

pol ys;@%i&loar s%ﬁ%%ﬁgggﬁi’ran il g?s & &ﬁ] & &w&sent in the
range ammdniwmehlonide, benzaligoriwp hyide 6 a{alg%cf‘y e actlve protein

wei gh Pr ?ggg Rlefit 6 enQratechdd, reseradnaly e
typi c %ﬁ%ﬂ%ﬁ%% g%%ua? 0. ‘3/<§’12ih:‘3A)I{yrll)v/bﬂ\%aj Sui tabl e preservatives

for usgc mhé:&anrblrmdﬁﬂnestmm i nvention include 5 phenol, benzyl al cohol,
nmet a-cresol, neth ar il Rty | ben =
50! b, B R0 B ot B gy ity bonizy

ammoni um chI,IQS’F‘? e. g. benzal koni um chl ori de,
brong dg1 dh@ﬂigﬂ@élcohoi@ﬁit&ﬁf&blbmﬂiydﬂwfﬁlghm‘d@gar adeabols, syeh a8EYSBuch as net hyl

or pr ar aben, catechal resor I ent anol .
I sof 0 mrghhn%érﬂeﬁbﬁﬁlexﬂﬂ@eﬂfﬁ@ ?iﬁ‘llwd’élxgl ﬁ%%?ﬁ%?rgﬁgtoﬁpagy tions and
i ncl ude u%anéEﬁééﬁW AN gqg@jrwa gty pﬁ&fﬁ’)&ﬁﬁhﬁgmtordogmhmtbemlau’rpgher sugar

al cohof®® as glycerin, ri toI arabitol, xylitol, sorbitol and
manni tﬁhounaaifﬁmmlharmmdmhol S can be present in an. amount between 0.1 %
and 25% by cal | Svitdsreftifg SreaDMMYthetphsentad at i ve
amount s of t gﬁﬁhﬁtf’ 85%{%&{&1%'{% L%

n-1ronic surfactants or, deter ents (al so
known ﬁgsmlﬁﬁ@mggﬁmpmh); agalyammasespxmect’@efhﬁ@PW@PiBO% aﬂsﬁg t he
peu

t hera agent as wel | s prot I @pmégept i de agai nst
agi t at agitationyindeesd aage&@@atvr gﬁtles%r&grsén]%%t@gtﬁ%b%dr nul ation to be

expose wf{qlb ol usrs thervationiasurBatals t he
p g@g% 5}% i Eﬁaﬁgdahmsn polypeptits iSnitpb

pol ype e non-ionic surfactants Iud F@I(}isorbat es (20, 80,
et c. ), ingRky polgsveisates (A5 80, eﬂrﬂspcéy@aylemﬂ% lﬁﬁfé“()’f ‘;@) "pol yoxyet hyl ene
sorbitan nmono ethers (Twee %ﬁng‘{’ 0 &E . 20 Addi ti onal

m scel Pdﬂ@@’ﬂ@ﬁ&%ﬂ%‘ﬂ@ﬁﬁmﬁ’ B agen f| llers (e.g. starch),

chelft i ng ag&&&t?onﬁaﬁmgoeuﬁ%&% exc@wntsqmlmsaﬁ@gmts oxa‘iim(brgcst@r@h)

met B oni ne, vitamn cosol vent s.
chelating agents (e.g. EDTA), anttomdants (e.g., ascorbic acid, meﬂnomne vitamin E) and

cosolvents.
The active ingredient may also be entrapped in microcapsules prepared, for example,

by coascervauon techniques or by interfacial polymerization, for example
25 _hydroxymethylcellulose, gelatin or poly-(methylmethacylate) microcapsules, in colloidal drug
delivery systems (for ‘example liposomes, albumin microspheres, microemulsions, nano-
particles and nanocapsules) or in macroemulsions. Such techniques are disclosed in
Remington's Pharmaceutical Sc1ences, supra. ‘
Parenteral formulations to be used for in vivo administration must be sterile. Th15 is
30 readily accomplished, for example, by filtration through sterile ﬁltratlon membranes. '




The active ingredient may al so be entrapped in mcrocapsul es prepared, for
exanpl e, Dby coascervation techniques or by interfacial fpbyasé&isoasi on, for
exanpl e 25 hydroxynet hyl cel | ul ose, gelatin or poly-(nethyl nethacyl at e)

m crocapsules, in colloidal drug delivery systens (for exanple |iposones,
al bumi n i HQOBMYFLs, micro emul sions, nano- particles ZCADEIHWRMosul es) or
I n macr oenul si ons. Such techni ques @re disclosed in Rem ngton's

Phar maceuti cal Sciences, supra. Parenteral fornulations to be used for in
Vi vo Stlstiinedtdaand pepamtens be sterile. This is 30 readily acconplished, for

exanmpl e, by_filtration.thr h b lesfi ‘iyémmmm§ fs80d Cct ober
2oogp WO o%’ﬁﬁ%i?ﬁﬂ&%%ﬁé% ubg%ﬁé%dfg lé{lﬁlsuki%f% _rel ease pr ; ations
Exanplgéroffiobieisilndechntabinpibe pglypptidenarionsthe W@Mﬁ@ehaé’%aﬁ?@ Sfte matrices
of solid hydrophqgbic | yoers. copt ai ni A ' gant, the
matri @B@’%é\ﬂ@g’%ﬂ‘é‘?ﬁa@’%&s %a&p]ﬁsogﬂ%%ﬂlggg% 1t’| i ?nﬁg%gﬁn&%é cgggﬁr?es. Exanpl es
of I %}@"gag(ﬁﬁé"ﬁﬁ?ﬁ’ ﬁ%gjhgﬁlaxjteﬂi);d-ud&a@?hmp;ﬂtp&b&?'mﬂd@mn}gel s (for t g)(; anpl e,
pol y( 2= hydr oxye -methacryl ate), o y(vj ny| al co acti des,
copol pohilactigss, @ng;@@ﬁr?f E-ghetrrgio2qig aﬁé ngﬁlfgl{jkﬁ% eV ‘&e%#n%%blﬁ%*gﬁgﬁ%bl e

et hyl ene- vinyl, ac t e, I - i ' Podlicase@ci d copol yners
suc% o ﬁ?%&ﬁ%ﬁ%&%}%ﬁcg‘gg‘ﬁﬁoi ogaﬁldo?ﬁ%%%ﬁgﬁ%e?gﬁé(r) (injecta Ioe ?1/1 cro
spher gghEQ0PP&AhpRin Dep6k® (injectibde micyasphdres campesed obloetioasiskeleaolic P pr ol i de
acetate), and poly-D-(-)-3-hydroxyb Lic acid. . Wl ch 1o as
et hy| enpolymennd eprolideacstate). 3 P?IEX%E%'-%&?@&“ c\aé%ifidﬁgﬁg@{%mﬁ@gse of

ol SCUL EihyleRL-vin BotaBhd AG, iAly@lic B bibRircloue of HoRcdesfor losgr t ai n
hyd]r"ogjqéle YiPereade protelns for s¥|

orter tine periods, n.encapsul at ed

~ pol ypq;laﬁbdk&zﬁchmitmoﬁwetwdamﬁymiamhﬁfqgéhgelﬁaﬁ?@@twgﬁ’/r%&ﬂ?ature or
aggregate as a resul f ex TR e, thepiaby démgtuten a | oss
of bi dﬂeﬂgfiscgfheﬁé?‘ia?ﬁ”kg‘% P&ﬁ’&%@?@%ﬁ‘%@ ’fgﬁigz’g%%ﬁf ﬁioin%m?i%]o .Sf]i .cii(t y. Rational
strat ggi,es, eSIR\F ERsroto mdisthiclat 3720, meuliing idedessof higlogisaltaevViFechani sm
i nvol veg. r exanple, if the.acg)ﬁ; egation ,n'ech%ni smi $ égi)ﬁi?%ﬁr ed to be
" i nt er i possitie clBas BoinYnOEeRIGLLY StigreiesRap b Ao ISP REE  Change,
stabi || 28t 400 Y DA A fla s ERAlicle 1k ekt dues,

?}dfﬂ‘?(fnr [ controlTi

| yobhi 4P omacrdrc solutions, i Pdg npi sturge content, using

apDr ORfikRErod didictituem]ocalncts Sond fpnipndpyerdtyhie _‘%ﬁ%ﬁﬁfgﬂ *nyl |

conposi ti ons. e, jnvention.is [ [ | : & ow ng

non- | i sabilizaonseanba %@Wﬂdﬁﬂ&@?@m %@W&%@eyg Egg?%]% e Sulr_f ace Area (ASA) -

25 Th%ﬁ&%%%tgog@%@m%sﬁaﬁ, vishg apprepradcadditvesianhdevdloping spevdsic. Bj ol . 55:
Ve

379-4 rsion 2 ((r)1983 Yale University) is used to conpute the
acces spabyneergnatifincomperigens.

20 The invention is further described in the following non-limiting examples.

' MATERIALS AND METHODS

Accessible Surche Area (A54) _
55 The computer program Access (B. Lee and F.M.Richards, J. MolBiol. 55: 379-400.

(1971)) version 2 (© 1983 Yale University) is used to compute the accessible surface area
(ASA) of the individual atoms in the structure. This method typically uses a probe-size of 1.4A
" and defines the Accessible Surface Area (ASA) as the area formed by the center of the probe.
Prior to this calculation all water molecules and all hydrogen atoms should be removed from
30 the coordinate éet‘, as should other atoms not ciirectly related to the protein. B



(ASA) of the individual atons in the structure. This nethod typically uses

a probe-size of 1.4A and defines the Accessible Surface3doembér8p as the

area fornmed by the center of the probe. Prior to this calculation all

wat er nol e al | hydrogen atons should be renoved fr

coor di nat eg’g’éﬁs?wg‘ggshoul d other atons not directly rel at’&d ?%éﬁt pr ot ei n.

30 Cct ober 2006 WO 03/093465 PCT/ DK@/ 00276 53 Fractional ASA of Side

Chain The fract ASA .of the side chain atons is conputed by division of
PSR Ol

the su 5 atons in the side chain with a val ue
representing ’FhB&a&%ﬁaDASAbﬁthsmdechahﬁtdmak computal byt divition eftheime efifie i n an

tended Al Al t S Hubbar d Thor nt 1991
ST DA b s s n s Perbin i & vElSRBPESOLin AR of o wdtellh Pl (o0,
of the ﬁftﬂ&’cres@dﬁ@'g{be% aﬂﬂ&ﬁ&?ﬂa&sm #18(SBoutbaRd, Chapbalsiivmign r esi dues

e is used g '

The follown as stan d 100%ASA for the 5| %cr%
69. 235 A(198H J36¢1 Bigl:220.300-53®. Jur thiyexample tm)CAatOWSI age gopitol 15Eidse A2 Asp

2 00 A iy o o iedu et G agR Eastaser 10 16 2
176.61 ﬁandafdelom%msi&fo%thmwchﬁnl4 Aio Re5| dues not detected in the

structure are defined as having 100% exposure as they are thought to
reside in flexible regions. The gamma-carboxy glutam c acids at positions

6, 7, 14, 16, 19, 2PA1a25, |26929R* and 35 [area al [ 14®¥6 Atd as bei ng 100%
exposed. Determ ni ng_Di st ances Rgrv\pnn Atons 1% Th it ance bet ween at ons
is most easily detefAgmed|289-33AM01 ecul | grlgr aphnlé%mgo fitware e.g.
Insightl1(r) v. 98. NG tTveSi Reui active site region is
defined as any resi dﬁ& hql\}lb%s‘g% | east ol\'rilieﬁat ()(rihglsvmd. 10 A 20 of any
atomin the catal yt) gggri adof.0eAf dues H1IBe D24263. QBA%l). 30 Cct ober 2006
WO 03/ 093465 PCT/ DKP3/002%6 x .
' Cys 96.69 A Pro |119.65A

Gln 140.58 A* Ser 78.16 A*

Glu 13461 A | Thr 101.67 A*

Gly 32.28 A* Trp 210.89 A*

His 147.00 A* Tyt 176.61 A*

Tie 137.91 A* Val 114,14 A*

10 ; Residues not detected in the structure are defined as having 100% éxposm'e as they are

thought to reside in flexible regions. The gamma-carboxy glutamic acids at positions 6, 7, 14,
16, 19, 20, 25, 26, 29 and 35 are ail defined as being 100% exposed.

Determining Distances Between Atoms
15 The distance between atoms is most casily determined using molecular graphics
software e.g. Insightli® v. 98.0, MSI INC. -

Active Site Region |
: . The active site region is defined as any residues having at least one atom within 10 A
20 of any atom in the catalytic triad (residues H193, D242, S344). '



54 Determ nation of Tissue Factor Binding Site The TF binding site is
defined as conprising of all residues having their accesys Ok®beSW0bace area
changed upon TF binding. This is deternmned by at |east two ASA
calculations: . one on the isolated ligand(s) in the |i gand /recept or(s)
conpl ex anav%?f’é“ Y t he conplete s |igand(s)/recept or(s) }r%{

Measur enent of Reduced Sensitivity 4,0 Proteolytic Degradat I on Pr oteolytic
degradati on can be neasured using the assay described in US 5, 580, 560,
Exanpl petdrminakion @fﬂmﬂéEﬂr}t@@i&iiﬁ@ﬁ&ut oproteolysis. io Furthernore, reduced

Pr ot eol YS! S e BE ke SHE abfhol ol oFRARLicUS haEy @ik loakidld ed | sampl es

and conpari poI ypept | de_variant of the

i nventgievea chwgw@@wmmgamtﬁs ssadvprnined hyd atdesst ‘W@é‘@“se 0 SDS- PAGE
and autoradi ography. lrres of & tldtonfiRteer M Ni ng

pr ot ecing on thededateripand(s) in ﬂ?’i’éﬁ@@ Xcﬁ?tgt@mgm?ﬁg%degragat | olr111$ is intended to
mean Sfigdzi on in cleavage conpared to 15 that obtained by

" b igAdo %ﬂ’?( by g

nea gel scanni ng of Coomassi e stained SDS-PAGE gel s,
HPLC or as measured by conserved catalytic activity in conparison to wild

type the u W adaBbd Vi ty assay decri bed bel ow
Deter cf{kf%‘ aﬁg‘{’@%& arP% Pol ype t| e N 535 0 The

nol ecul ar V\@r@aﬂyﬂafdemﬂemonpmweamrﬁfhm theasgat H‘% P SDS- PAGE,
gel filtration, West [i X assisted | aser desor pti on mass

spect rE?W@P , GherEPmmteq ?ﬁﬁlﬁﬁﬁ@&%‘ﬁ@?&? ugation, e.g. SDS-PAGE_accqQrding to
Laepm i, é}ﬁt,ﬂérﬁdﬁ&hpﬁ)&&y@i%’@bew@@imaﬂmﬁ@modptﬂﬁmﬁfé@éh Factor X
Actlvatlon say 25 This assay. has be d scri.bed . age 39826
i n Nelsamplesemd @unmnng PIQtOBWﬁF Om pol hgegwgﬂfgg%?ﬂ‘}egrl efly, the
nmol ecul (a} {0 bebﬁﬁéé‘a&ﬁ;‘i’ m;@(t,geqo spg.lia\ﬂqmandrautoi'aétqgmwpept i de vari ant

of th¥& nlnl?ss act vatedforn') Is mxed wth s e of
phosphol i pi dnégpmﬂbafﬂﬂykwﬁwedﬁedmﬁwgﬁmcﬁ%‘%ﬂ Ofre T ratio of 8:2

or phosphat i dal chol.i Qe%{ngql&,iqgﬁ}eﬁfﬁn%w&r@dﬂéﬁégn@ﬁ@ﬁﬁbadmﬂﬂéd&bha”0| in a

rati o pptealytic e Ri=E, er containing BSA.” After a

spe% fq@% b Dy H‘Wéds%ﬁﬁ&iﬂy@bidamﬂngsf@lmw AGE 888 excess
EDT e concentration of faﬁ} or Xa.is then rsr(t,anaé%]gq}[,ﬁ sor bance
changeHBLCwESmmS@iﬁ@bYC%Wﬁ(@ VG agHER M RERER rate-(5-2222,

Chr onoge n'{a):to ép\%?&g%e%bsg@({m@dﬁﬁmround the tissue factor

I ndepe h FVI'la (amt) is determ ned as the absorbance
change after 10 m nutes and the tissue 30 Cctober 2006 WD 03/093465

PC-T/ mggt{ergigr%a?a%n oj5 t%e 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 spectromefry or equilibrium
centrifugation, e.g. SDS-PAGE according to Laemmli, UX., Nature Vol 227 (1970), pp. 680-85.

20

IIF-mdependent Factor X Activation Assay
25 © This assay has been described in detail on page 39826 in Nelsestuen et al., J Biol Chem,

2001; 276:39825-39831.
Bneﬂy, the molecule to be assayed (either hFVIIa, thFVIla or the polypeptide variant of
the invention in its activated form) is mixed with a source of phospholipid (phosphatidylcholine.
-and phosphatldylsennc inaratio of 8:2 or phosphattdylchohne, phosphatidylserine and
30 phosphaudylethanol i a ratio of 4:2:4) and Factor X in Tris buffer containing BSA. Aftera

~ specified mcubatlon time the reaction is stopped by addition of excess EDTA. The concentration
of factor Xa is then measured from sbsorbance change at 405 nm after addition ofa chromogenic
substrate (S-2222, Chromogenix). After correction from background the tissue factor independent
activity of th¥Via (aw) 15 determined as the absorbance change after 10 minutes and the tissue



factor independent activity of the pol ypeptide variant of the invention
(avathn) is also determ ned as the absorbance change af seOckber2oust es. The
rati o between the activity of the polypeptide variant, in its activated
form and t lvity of rhFVIla is defined as a ant/at_ @] I ng Assay
Clotting ac‘?ﬁ??@%"ﬁss measured in one-stage assays and CIP&T?'?IW&’%%B‘?TES are
recorded on a Thronbotrack 1V coagsy oneter (MEDINOR). FVII depleted human
plasma (Anerican Diagnostics) is re,conis i tuted gnq @ﬂ%{s&h& gdt room

t enper fattor isddpendentmotatyref the pelypeptigs Yarig o t&)‘f’ﬁ’é’ OP v "t ansferred to the
coagul gnet er cups. f b Bet@eerBé hatiRitsofalicepoliipbptidedlariant, G yoxal i ne
Buf f er%gghs7mﬁﬁe'§§a§§%%é?g?%§ﬂze?'ﬁg}rﬁ%godi um ci trm;fe, €’%’17 mM NaCl, 1 ng/ L
BSA,  pil iR a@ihted Tne, 2 ackvityrof iy fla i definqd#s aeuf@ti n 50 | and i ncubated at
37C for 2 mnutes. Thronboplastin (MEDINOR) is reconstituted with water and
CaCl 2 is added. The reaction is initiated by adding 0.1 m thronbopl astin
cont ai gy sy CaCl 2. 15 Data are anal ysed usi ng PRI SM sof t war e.

TF-i ndependent "Clotting Assay,.This assay | . rgnlped above

under "d ot tGlpfngaduity MGW%WG'% af%lagﬁgndgcﬁtﬁl%ﬁ%pﬁgg? ‘?1& délo Ami dol ytic

Assay m%%dck&?{ cgégu%oﬁﬁete&‘ AVEPINGR). BVIldeplerd sumbd plpept(Atsrieambst r at es can be
g the T

measur usin ronogeni ¢ substrate S-2288 of

(D- | | eDRipeshits) igrecinstimed ahd elivratdat memdemperiarefas 1524 9iopey 88 M fbasur ed
both in the presencge d,absen tithrombin IIl (ATII1). 25 HFVIIa,
erV@PW%‘ﬁ%P&%@“&?%R?H‘F@%@%’%%;% '|In assayI buffer( 50 m)vl Na- Hepes pH

7. 5,(19,% v rﬂwnd_ J %FX“?@?% ts%ewm%mezyom e Bafer(5.A yoM parbioiale by e, 38:) ub:VI e
TF (s IS Il ute 0 nM 1,n a . 0] n
in assaM mﬁitfreei!raizzbl7W¥ﬂ%§%¥m§§ﬁsﬁ’¥’ﬁ¥ﬁ*§é@éﬁ e %dq? {O(L)éﬁ%pte FVI | a

sanple, 20 | sIF @t assay buffer. The final concentrations
of Pt 150t e T S

nd 100 nM res ectiveqlga@d%ter 5 mn 30
i ncubat i on amd;@mmasmnmﬁamm_immsg'@tqdlvettkmwaﬁg?a%ﬁ ¥ 10 min
I ncubation at 37C . the. reaction is.star nsg 3 litcgem. of the S-2288
substraqaéﬂqndsmlwdéw&ﬁﬂlﬁéﬁiﬂ%lm#%’%“ﬁ% n%ii%gﬂdd&@grm ned at several
timg poi ntS-]?ﬁQmQ&aﬁﬁﬁﬂuﬁQ@ﬁRISm&Wa&BMGS PCT/ DK03/ 00276 56 Thr onbogr am
- hFVI

Assay The effect o la, rhFVIla or variant on thrombin generation in
human pl asma is
TE-independent Clotting Assay
This assay is performed as desctibed above under “Clotting Assay” but without addifion
of thromboplastin. '
20 |
Amidolytic Assay

The ability of the variants to cleave small peptide substrates can be measured using the
chromogenic substrate S-2288 (D-Tle-Pro-Arg-p-nitroanilide). The amidolytic activity may be |
méasured both in the presence and abserice of antithrombin ITI (ATIL).

- 25 HFVIIa, thFVIIa or variant is diluted to 90 nM in assay buffer (50 mM Na-Hepes pH
7.5, 150 oM NaCl, 5 mM CaCly, 0.1% BSA, 1U/ml Heparin). Furthermore, soluble TE (sTF) is
diluted to 450 nM in assay buffer. ATII is diluted to 900 nM in assay buffer. 120 pl of assay
buffer is mixed with 20 pl of thé FVIIz sample, 20 pl sTF and 20 pl ATIH or assay buffer. The

' final concentrations of FV1Ia, sTF and ATIII are 10, 50 and 100 oM, respectively. After 5 min
30 incubation at r&om temperature with gentle shaking, followed by 10 min incubation at 37°C, the
reaction is started by addition of the S-2288 substrate to 1 mM and the absorption at 405 nm is
determined at several time points. R : )



tested in a nodified version of the assay descri bed on page 589 in Henker
et al. in Thronb Haenost 2000; 83: 589-91. Briefly, the3mocebud 050 be
assayed (either hFVila, rhFVIla or s variant) is mxed with nornmal platelet
rich plasna éPRP normal platelet poor plasma (PPP) or FVII depl eted PPP
with or witWBOHYY98468 addition of reconbinant human ti ssucPGTREBIOOZG TF)
relipidated rTF or another source q)f TF (such as thronboplastin). A source
of phospholipid (phosphatidylcholifie and phosphatidyl serine in a ratio of
8:2 orgp Jsdy choline, phosphatidylserine and phosphatidyl et hanol in

aratio of Zfé%,bcgcﬁn ﬁe ﬁd‘gﬁgoraﬁga%gﬁtﬂfmg Atndt Rih@PlRme addi tion of a

fl uoregeni chfPﬁ cl um oride. The fluorescence is
measur, @ﬁgﬁoﬁ{%&%édmﬁﬂﬂthéhﬁaﬁﬂﬁs&rd&dmp@edﬁ? ;nH@niem:tetahmiﬂmoglb cal cul at ed
e

b calc n | ope of the f cenc Lease in

f?/uoreﬁwmostléogﬂzéﬁ 58ts9r%§3ﬂ3ﬂ5hﬂ%“'ﬂﬁ°§ect\l’ﬁ ﬁ@‘ﬁ?ﬁﬁ"@ W; ?\I’O;’Tbl n

ami doI .act HdrhQ piikel et pbor@idsmnm ¢¢ (area under
‘gg%ﬁ)( egwatx ubifoe? Bl p(laiEiﬁEl@Rl?l b pllelet bbur (

t he %cy can at ed he f

| owi, n r.o re is used: PRP
is obtwm&@dmﬂ?@emﬂllotwhmgﬂferaé@mlw %“159&?@60 gej%gc for 10

m n. Bl ood_coaqul at i n|5|n GIf wligid3 nMtri -
sodi urﬁﬂléﬁlwfg#"r% gﬁ;ﬁ) Sﬁ%%ﬁ&k&(é‘ﬁ?%%mlgﬂm glog%d)ﬁor a ‘
conbi % gﬁc]ﬁhﬁé@{dg,ha@daudgmermeun@fqamof& m;@pﬂgaﬂdﬁm @ling) at el et count is
adj us[@ S?Eh 3 x 108/ nlL usin H%DO?H % s"fld% atel et poor plasna

( PPP) plﬂmham@lsmeanﬁﬁhps éi% ‘F’é? 'Bé 3 I'on of PRP at 1000 g, 15'C 20

for 10 mn. Tﬁ%/}e%mg By hiithRBea More ﬁuﬂﬁmbagsxmla@amndwalammvn specific
nmon8cl onal coupl ed to a SO|I tﬁr Per \aelgh ocL %1?6 wel |
mcr0t¢hn@rdemhaﬂaora®eﬂcemmamyech@m@woa o Apidalype GG rhPrvi1 or

vari ant t beteaesn fRlorkscamd ot®0 nM rTF is
added eg% 5&@@’%%3%‘3#2 ﬁ%h?&&fn conceglteratlon ofol M. T e ssay
buf f er yEoNBiHEs ﬁaﬁheﬁﬁﬁﬁﬁﬂﬂ@iﬁﬁﬁlmﬁﬁmmﬁrmm aawdtye@ﬁlﬂwmd(%@;&afl stilled

water. The reaction is starte of the substrate solution

cont ai thmmé)lrowq W@ﬁdlﬂéﬁm?%‘fed%[% ggge?f plate and reagents are

prewar ned t gy, g ;E%%d ﬁ%édomm@eﬁmeﬂapeemfugingﬁeswembm% The
MG

fludtineter use Fl uorneter, w teg CI t.at !i wadt 390 nm and
an eni 508, lfSPthm'rIOamnm@)dmwgtﬂﬂfﬁ@ﬂiSf‘Flﬂb‘F se@‘ﬁ & UPIgE L%ed L each wel | of
96-wel | clear hottom pl.at btion3dT ciragran®@0- 180

mi nut eodnymyeIEat Fiﬁ%@ﬁl |.'thllr gaqp’@giﬂ?ggpgv%?tggﬁg% Ct ober 2006 WO
03/093 u?’%ﬂ:%@ﬁé@@ﬁéﬁateﬁ?cﬁhﬁ&w B 107/ml) using(Ryffent apig

concen ns are determned b ;ﬂsﬁ\glﬁ %9 a¢Phe": Pidobgrw"é' ate are
coat edplatelehpcampbmlaﬂﬁ’@ P(ﬂ’ﬂ%@‘?"@ﬂedﬁé' W@% t'e5s€ domai I Using a

E O!I'g L ?Cﬁ 1 gt FVQﬂfcgiehoﬁ ﬁ d§§§b)( ﬁ%aﬁﬁg g wiaed FYII spécific méndoloualgntiedy i ng at

coupled to a solid phase.
Per well of a 96-well microtiter plate 80 ul PRP is added and 20pL buffer containing

thFVII or vanant to be tested in final concentratlons between 0.1 and 100 nM. rTF is added in 5

-~ pL assay buffer toa ﬁnal concentration of 1 pM. The assay buffer consists of 20mM Hepes,

25 * 150mM NaCl and 60mg/m1 BSA in distilled water. The reaction is started by adding 20pL of
the substrate solution containing 0.1 M calcium chloride. The assay plate and reagents are

prewarmed to 37°C and the reaction takes placé at this temperature. The fluorimeter used is

a BMG Fluormeter with a excitation filter at 390 nm and an emission filter at 460 nm. The

fluorescence is _measured in each well of 96-well clear bottom plates in 20-40 second mterval

30 over 30-180 minutes. Data are analyzed using PRISM Software.



s wth THT buffer (100 mM NaCl, 50 mM Tris-HC1 pH 7.2 0.05% Tween- 20).
Subsequently, 200 | of 1% Casein (diluted from 2.5% st o8& Qegibag2(®B0 M
NaCl, 50 mM Tris-HC1 pH 7.2) is added per well for blocking. After 1 hr
incubation at RT., the wells are enptied, and 100 | of san&lﬁe@opti onal |y
diluted i n WPPHPPHR buffer (FLIT + 0.1 % Casein)) is add®d/PBBOS anot her

i ncubation of 1 hr at roomtenperature, the wells are washed 4 tinmes with
THT buffer, and 100 io pl of a biotin-labelled antibody directed agai nst

t he EGEMFAdssdomain (1 g/m) is added. After another 1 hr incubation at

RT., follo i 3R arbldEteBinb @by BLBA., Wellf of a microtiter
strept avi di \Aﬁﬁg&?&ﬁr@tﬁ{ﬂ?ﬁi{%gﬁ%&%se (DAKO A/ S,yGI ostrup,, Penmark, 1/10000

di | ut echlath fre coutelionith A anebodyritinetied againshithd pretepradoBAMISIDRAFONIRN P oned by 4
nore washes with T buffer, .1 | d of ;

(3,3 ,w@ﬂrpé’ﬁﬁéh%ﬂyﬁw | ARFS hopds Podtipe HET, the veells gre washed 4 HIes  ided. After
30 15 o5 *gm' GRIRR (] RN, 50 M TefFIC1 EI.2 0.08% Tvoden-200S¥iE@Mantlys added and
OD450, I's determned. A standard curve is pre ﬁfliﬁ n 'HE;'EF%l z.s_ _
(Novosememaom)%caseueﬁddmedﬁremﬂ-s"/irsﬁqu/wgllgo6&9‘%&3 Eﬁg PR (A0S £ ed

t hrough the @ opmi n. rat her, .t . h { gnthis
L1 SA-sedodpst W1 BlogFBE CHE d b ORI B o VRLP L LRpAS, BRTBD M of § e st
el | O i B e et b 109 1

abel I'e nocl onal anti-Ad a domain_anti bo us [ per
wel ). ineubetiinofd &r afypom tfanmﬂt@éiezw?@ a@dﬂ’éﬂéﬁt@?ﬁsﬁ%ﬁﬁ‘%% "F‘ﬁtj‘ug(gn
buffers. J i ki ys dddedo@fieor med as
desctd H@&%@’Eﬁ%?ﬂi’?ﬁ% a.ﬁﬁﬁ‘ﬂ@f’éﬂr%gesq @%szt%ﬂ %@d hg%géfha? 1'9%?91559- 170.

Reconst juhibethGaagaticalat RIT. MsBaved By micze washies with FE T LeARl®A assay is
erformed as described by Van't Veer et _al.. .Bloo .. 1330- 1335.
%0 30 QGitepipddindons r%MWﬁ&M%#@%?@@Wﬁé@xb anpl e 1 The
X-ray stf e , ' siahoteeashies sétt aHTamffer, 16 Banner
et.al. ,adﬁlg‘fg%arngﬁlegml%ggjgﬁ?%yfgg%w{égmgsed for thi .sﬁgé(e%%e. It is noted
t hat th,gdgurm@mgﬁotetnmthglbem'dine, Kbmesnf'@lﬁleAé‘h@@n@é&lS £ 1938 theSEQ o
sequence. Here_we have used t e Lal . n ri = i: 0

NO. 215. Tis ingubrtien @b RiJo i the A ﬁﬁ@g&,@@ b‘o"é@f@r‘?@?ﬁ@?%ﬁ&@% Ib‘19, 20,
25, 26, .2 éH%FQII mgsm three letter abbreviation) or E
(one | e} g?ﬁg%gggg\%glie?% g X

. _Residues 143-'152 are not tgrafent in the
structure. Altematively, FVIVFVila or variants may be quantified through the a domain rather

than through the protease domain. In this ELISA set-up, wells are coated overnight with an
antibody directed against the EGF-like domain and for detection, a calcium-dependent biotin-

20 labelled monoclonal anti-Gla domain antibody is used (2 pg/mi, 100 pl per well). In this set-up,
5 mM CaCl, is added to the THT and dilution buffers.

Whole Blood Assay :
The whole blood clotting assay is performed as described by Elg et al. Thrombosis

25 Res. 2001, 101(3):159-170.

Reconstituted Coagulation Assay |
The reconstituted coagulation assay is performed as desctibed by Van‘t Veer et al.

Blood 2000, 95(4), 1330-1335.

30



10 Surface Exposure Perform ng fractional ASA cal cul ations on FVII
fragnments al one conbined with the definition of accessiiy bitbb&006 non
standard and/or m ssing residues described in the nmethods resulted in the
fol |l ow ng LS | dues having nore than 25% of their side chain exposed to the
15 surface WANPPRES A3 F4, L5, E6, E7, L8, RO, P10, 51FCIDEINETG 16,
K18, E19, E20, @1, 523, F24, E25, &6, R28, E29, F31, K32, D33, A34, E35,
R36, K38, 139, W1, 142, 543, S45, 47, D48, 49, A51, 552, 553, (B66, GBS,
s60, KEXAMPLESy4 165 66, 567, 169, F71, L73, P74, A75, E77. GI8, R79,
E82, T83, H84, K85, D86, D87, (B8, 1,89,190, V92, N93, E94, (R7, E99, 5103,
D104, H105, T106, GL07, T108, K109, Sl 11, R113, El 16, GlL17, 5119, L120,
20 Li12Exangpdel D123, Gl24, V125, 5126, T128, P129, T130, V131, E132, 1140,

L141, E142, - . 15 R152,
GI55, Kis7, HEETpigtee g pnait) fuig i sl lssigclor G Bigne 2,1

~ T185,51 16, Bibl] 986; BBIB9K19:9] fohiOexaRPR2Tt is paidha Aesumbering of Fgsidpes 1216,
D217, 18, D219, S2 8224, 5232 T233. V235. P236. . . 7238, T239,
N240. %@?ﬁr@fﬁg‘?es ﬁﬁé@h‘ﬁ’/ Sequpisert e’ﬁi“o"éi,a" Fheﬁ?%g?ﬁfﬁ@,ggeﬁ?go, 25 R271,
F275, \iRdRdinFR/IEQ f2K®:2.1%8 Qamib2 8aborky2fkam{aB1s affaSiflons@ 9114, 22,92, 1293,

L2905, E296, ~N301. MBO6, T307, OB08, DBOO, L31 1. Q812., CB13, R315, K316,
V317, @813, 26@Pgnd 38%@%2@%&2(%%&&@?@&“?%%‘% 6?3%%?“5333, D334,

5336, - 143135 Jre 10 B4 mERRS, G367, T370, V371, G372,
R379. @g‘ém@é?“@% %92,“5%3%%394, P395. R396. P397. 0398, V399
L40010 L401, R402, P404 and P406 (Al -S45 are located in the 30 da donain,

t he regaijpi %ﬁositions are |located outside the da domain). The foll ow ng
resi du¥RES BT t han 50% of their side chain exposed to the surface: Al,

A3, F4,15, (Eﬁerfcﬁzﬁinglﬂacﬁm APA Qalciladions oh FVIKEfmeitt QlonERBnbi@Abyittid8, E25,
E26, E29, 1(32, A34, E35, R36, K38, L39, 147, 543, ™48, A51. 552
553, Ekstinitigmof aesibiliges Of@es,sfﬂ‘%%{}faﬂd@éﬂissﬁ’@?s Mgﬁsﬁ%‘?‘ “P%F‘BE?, E77, GI8,
R79, E , : # sidS BhaiX &pbed 126 VO

03/ o932%%“@%%%%@%?&5&%&@%%%é@cg%:ofﬁf%gl,d GlO?,)@'?'108 K109, S111,
E11615 Strfae: ALND, ABIBS LSOEGET, I8, R, P10, §12, L181BY, Ela Ki8, B E20,Q203  R144.

945 Mo b kith s 0, o Sales i R, il s 112
P236, @37D48,488, AFR432, $35Q56, GE83560DKES, D6B2QE4, 1563,4366, BT, 169, F21,8,73 288,
N L e
F3851 @?/?Egd;%?@a, D182411083Pke, cIBAT1065K 89, 4R 11594046261 7P408, L1440, S43 are
ocated ih the Qa domain, the renaining
20 LI121, A122, D123, G124, V125, 8126, T128, P129, T130, V131, E132, 1140, L141, E142,
K143, R144, N145, A146, S147, K148, P149, Q150, G151, R152, G155, K157, V158, P160,
K161, B163, L171,N173, G174, A175, N184, T185, 1186, H193, K197, K199, N200, R202,
N203, 1205, 8214, E215, H216, D217, G218, D219, 8222, R224, 8232, T233, V235, P236, |
(G237, T238, T239, N240, H249, Q250, P251, V253, T255, D256, E265, R266, T267, E270,
25 R271,F275, V276, R277, F278, 1280, L.287, 1.288, D289, R290, G291, A262, T293, L295,7
| E296, N301', M306, T307, Q308, D309, 1311, Q312, Q313, R315,K316, V317, G318, D319,
S320, P321, N322, T324, E325, Y326, Y332, S333, D334, §336, K337, K341, G342, H351,
R353, G354, Q366, G367, T370, V371, G372, R379, E385, 0388, K389, R392, 8393, E394,
'P305, R396, P397, G398, V399, L400, L401, R402, P404 and PA06 (A1-545 are located in the
30 Gla domain, the remaining positions are located outside the Gla domain). '
- The followi:ig residues had more than 50% of their side chain exposed to the surface:
| Al, A3, F4, L5, E6, E7, L8, R9, P10, E14, E16, K18, E19, E20, Q21, 823, E25, E26, B29, K32,
A34, B35, R36, K38, L39, 142, 543, G47, D48, A51, 52, $53, Q56, G58, S60, K62, L65, Q66,
S67, 169, F71, 173, P74, A75, E77, G78, R79, E82, H84, K85, D86, D87, Q88, 189, 190, V92,




positions are |ocated outside the da domain).. 10 Tissue Factor Binding
Site Perform ng ASA cal cul ations the fol |l owi ng resi dues 300012064/ |
change their ASA in the conplex. These residues were defined as
constitutin ceptor binding site: L13, K18, F31, E3 6, L39, F40,
142, 543, é’g‘b}’g’b‘f?%‘f? D63, 64, L65, 169 cro0, F71, cr2, LFST %Ef?gg”’%?a E77,
Gr8, R79, E82, K85, @88, 190, V92, Ng¢g3, E94, R271 A274, F275, V276, R277,

Act i ve WAL ITon G0 nigR kipe S Langh Yoo el it R 7 8 G ng

?t | Sa?mﬂngmt gglzéw?i:q#sb%ﬂ nggizf@m?%%v llﬂRAPf@le%pgﬂm ®R152, ,Gm?oc atL i”? {t P c
ria resi dues
OLre. KT, DRSO N 1 TRatah AT BACIOT 1199, Wate ROUA 5314 2285 HAGSIT S BED, tu 53
V234 1233,

§ cex2 Pgi@gmgg Ao sHB0ds, WESATIE Su Ry ROR 1266 905

Y234, 1239 N240, E41. D242, 1243, A244. 1245,
L246,5 VR, G23R8292,329% L29B,MNB01 0865, QApRd309J931, 9 24Q3183R815, %336, \B27,

220 OO, R i M B8 SRR s IR, ROAT, 1300,

R379, \B#A, G%MOZ@S&@H\BS%(MM ar¢ Ofedindhe Gld Gamaiittbe Rhdipingdf t he Active
Site Blndlng CI he .ri the active site binding cleft region was
def i nedPsHOBs %fﬁ %‘H%‘E"ctg%%adi‘m}aﬂg 30 FVIla structure | FAK pdb as: N173,
Al75, K199, N200 N203 D289, P290, 0291, A292, P321 and T370. 30 Cctober
2006 WO 03/093465 PCT/ DKO3/00276 60 Exanple 2 Design of an expression
cassettﬁsmfadmpﬁméwgﬁw of rhFVI in manmalian cells The DNA sequence shown
in SEQ I D NO. mhgn%%i hah SPTBGDAS,

encodi ng hFVIP%thl%}ﬁé)ﬂ?‘géﬂg \?tg %ﬁ F’% &‘?ﬁ‘”g@phu Hacgen et al., 1986.
PNAS  sin8Re cbiblk, TMres&uehiwem@ﬁdedascmusﬂmbngﬂleﬁ"mptbnbmdleghteghl?ei(;iﬁessi on in

I || Fi T di
o the s BE0aficleits A0 Ml 560, KRB, 085 B 0o e B T g0 &'
196(4): 197457EW)G7881Q7§ Bed, KisBanEs, 9, V9@N§3€E94 RRYLS 274 Fols, mﬁ;mms " sequence
upstream of the ATG start codon. Second é;t he o§en readi ng frame of the

nat i ¥e FZBNR3Mab30N306, 0D R30EPHY: @313, BS13.#321@ddslddn usage towards the
codons frequently used in io highly expressed human genes. Further, two
transl ati onal stop codons were inserted at the end of the open r eadi ng
frame iMetive 8¢ Rdgtorf aci litate efficient translational stop. The fully

synt hetic

The active site region is defined as any residue having at least one atom within a
distance of 10 A from any atom in the catalytic triad (residues H193, D242, 8344): 1153, Q167,

20 V168, 1169, 1170, L171,Q176, L177, C178, G179, G180, T181, V188, V189, §190, A191,
A1§2, H193, C194, F195, D196, K197, 1198, W201, V228, 1229, 1230, P231, 8232, T233,
Y234, V235, P236, G237, T238, T239, N240, H241, D242, 1243, A244,1.245, 1.246, V281,
3282, (G283, W284, G285, 0286, T293, T324, E325, Y326, M327, F328, D338, §339, C340,
K341, G342, D343, S344, G345, G346, P347, H348, 1358, T359, G360, 1361, V362, 5363,

25 'W364, G365, C368, V376, Y377, T378, R379, V380, Q382, Y383, W386, 1.387, 1400 and |
F405.

" The Ridge of the Active Site Binding Cleft
The ridge of the active site binding cleft region was defined by visual inspection of the
30 FVIIa structure 1FAK pdb as: N173, A175,.K199, N200, N203, D289, R290, G291, A292,
P321 and T370. '



and expression optimzed hFVI1 gene was assenbl ed from 70- ner DNA

ol i gonucleotides and finally anplified using end prinersggicwssdet 200g BanH
and Hindllr sites at the 5 and 3' ends G respectively using standard PCR
t echni ques @Ei h resulted in the foll ow ng sequence: 75

ggat cccgcc% 3t’oétfi‘ﬁ:agccaggccct ccgcect cet gt gect get cet ggggRGEIHYRgcct gget ge
cgtcttcgtcaccca 60

ggaggaagcccat ggcgt cct gcat cgccggecgcecgggecaat geccttt ct ggaagagct ccgecct ggcet cect

ggaac goganile?
A P Sh ok URSRIH SHRMAANG v FYIE ARARRAGA BARCOgRCCasACT gLITE ggatt

agct at _

gat cagt gcgc The DaUCeqidigeshagya aciEQ i N tieaycommsunedbesbog fergpefdbafllt ct get t ct g
et gcctgecctttgagg .. o . .

ggegcdensty E‘Qﬁéééﬁ"@ﬁig&‘g yoaigitsnagee i}?fttsf%@g}’te@%daé élélgt%eg 5%%‘@ é%%Gé tP ngc{} g agcagt act gca
9cgat oROAE oY) WadYnthesized in order to facilitate high expression in mammalian cells. First the
cacgaagcggagct gccgct gccacgaaggct at agect cc t gac t gt cclgcacqgeccacggt gga
at agccg'fég’@gg.o on c%nte:?t was n?odih%g accordigg to the gz se&gsg&qgence zgk,%: 99t g9

gggggtgff 8@%‘%{3{9%9%@%@ﬁ%{@ﬁ%@s‘@%%ﬁ@&fé&%%&%ﬁﬂﬁmﬁmggt ctgccct aag

ggeag gieqmgfitlpm@gbﬁh%@@g@mom Seropdly ferypgaireding firmen theBativet gggt cot gt ceg
ccgctc cticg.,. . P Fi d i
at aag 3’&5’5"86’&%5&5‘@8{'&;@@3@&%? Gdpr s %gogvgréié gt:;hgtcg i b Agcat gacggggacgaac
agt foC GESHYeresed human genes. Further, two translational stop codons were inserted at the end
e a0 PR SSaNLRSOA h d0oo acon

cccgt
L CaCO G el 0406V §E10AR Sk bRA T4AFTIARATRA Ulgirtieaides aat {  agect oot
gt ccggctggggccag

ct get ciyadly goglibahisageyd pieygetiveSgytibudddadfsiect fgge eyt gt caggact geet g
cagcagt cccgcaa . . . : . :

agt gg dﬁi}?ﬁ"?‘@g’c‘@%ﬂa&%gg Sﬁéﬁ%ﬂﬁ%sgm"’f‘ (\rzj‘ecs‘éljlct:fidgl%télt(3 gc%llga%n ggaste%%egﬁ: caaggat agct gcaa
99090 agdafcbElieMcatgpteagecaggeectocgectectgtgectgetoctggggotgeagggotgertggotgeogiotiogicacceea

ccecat gccacgcact at cge acctggtacctcacc at cgt cage C { gcgecac
»? gggg nggggqagco%atggcgtcctggatgg%gggcgccggggccaatgcctttctgggl agc&: gcc&ggctt&gt%gaa%&%gggé gcg 99

gcgt ct éa?&c% paEaR SrcSRAGR TG etaiagaparge ccggggt ge
tcct_gc%ggé%gg&&%%&g%g%gc tg%%%aaagct?ﬁgagﬁg?tor for thgg‘?lgoni ng, of the
gener %ﬁﬂg@ﬁiﬁc@@ﬁ?ﬁ@m@;g%&@ma agaigcagagetaiptetgetictacoigeats gaﬁf&w I vv?s
pr epare cl onin e intron.fr. Bloligllc  intron
from p@cg?%ﬁg‘iﬁﬁa? FEAeARE R R an%ﬁ‘lf}%%éé%&@g%gl %I gt;ég@gg%%f the priners:
30 & W oV 34D i34 ata SUCICL IO BRI Boot BaceORRrg e gad RAHEPEEE
-AGCT GGTAAGTATCA -3' and gi:BProFéﬁrl L2 coPiad T _

: EoPAORPiPERRARePCCagEECREAIBICEREED Bg %gglgwtgragmsnt. The

n) tes Ih

(obt ai r I 't rog alting i n PF#34. e expressi on cassette for
hFVI' | atsapattiageitdedpetancientcgotpte cRgasaaacRae et slenergcalgneRgBeasRaacitorsBcc BB y t i ng i n

I e s i g A
o T-2% fkmgw%ggﬁd@ﬂ@g@%ﬁﬁﬁcé@@mwmgﬂmmgmmgsgm 5 g/ n
P h.y l l O&gétgggggggggogctaccgctctcgagctgatggtgctcaacgtcccccggctgatgacccaggactgcctgcagcagtcccgcaa
agtgggggactcccccaatatcacggagtatatgttttgcgctggctatagcgatggctccaaggatagctgcaagggggactccggcg
e ggccccatgccacgcactatcgcgggacctggtacctcaccgggatcgtpagbtggggccagggctgcgccacggtggggoactttg
gcgtctacacgcgcg_tcagccagtacattgﬁgtggctgcagaagctcatgcggagcgaaccccggcccggggtgctcctgcgggccc
30 cfttccotigataaaagett ' _ '
, | A vector for the cloning of the generated PCR product encompassing the expression
cassette for hFVII was prepared by cloning the intron from pCINeo (Promega). The syntheﬁc '
intron from pCI-Neo was amplified using standard PCR conditions and the primérs:
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allowed to grow until confluent. The confluent nono cell l|ayer is
transfected with 5 .tg of the relevant plasmd describedpeaRpue MRy the
Li pof ect am ne 2000 transfection agent (Life is technol ogies) according to
the manufacturer's instructions. Twenty four hours post transfection a
sanple is dFQM9MH quantified using e.g. an ELI SA recodfTPEIY%ife EGF1

domain of hFVII. At this tine poi nf reI evant selection (e.g. Hygronycin B)
maybe applied to the cells with the ose éat'i ng a pool of stable
transfMI?Mme@G@’M@JQAC@ A&@&' in B resistance

gene a%ﬁaﬁgﬁgemwﬁm@meMwwm |y achi eved 20

W thin neration of CHOKI cells stably
expressi ngpol ypeptide variants. A vial of CHO KL transfectant pool is

t hawed and the c |l eeded 175 &Feyat ai ni ng 25 nm

of NENEESHHIBG frees? %ﬁ%ﬁ%ﬂ&%@h fragy nf?%%b‘%f‘}f%éﬁ?%‘?ﬁ% 100g/ |

strept %{&Aﬁ;g@ntai}@DW&VW[{ig(o ﬁbﬁlnﬁh@en)ale*@m?ﬁéﬁ%ested di I uted and
iter

plated I n mcro tes at cel | bt/ well.
After a wee kTI@rexgmqpasse%q %ﬁh@ﬁ&’lﬂs ggped W%%}hﬁ?&grk%&&r)é@e@mﬁ the wells
and th Ilﬁ g&ly one colony are Iabelled After a further

t wo vveg’igﬁ\? nggma Inall wells containing only one colony is substituted
W th 200 30 | fresh nedi um After 24 hours, a medium sanple is wthdrawn
and an ysefl {y e.g. ELISA. Hi gh producing clones are selected and used to

producé PP br variant on large scale. 30 Cctober 2006 WO 03/ 093465
PCT/ |pKOB4RA2Aof poBpdpéiadéirians iPGHONK Eadls on of pol ypepti de variants and

o
e (RSG5 G LR pas v The

| ar ge- s¢ {0 e PISinA g pig/mill llqn;pnmnél'ﬁﬂ systemw th
30 KDa Sﬁgmag’q%l co nenb%gg!s# Aff)gr concg%{rzgth?og ﬂﬁ di um

Ci tr at @llbwed togetwuitd onflubit i conBueptmpap @Hjlamxéara?%e %sary, t he
conduct i VI t | s |.qwer, 0 _bel o hl £ hg sarrpl eis
appl i ed® f’\?ﬂ aﬁgﬁ’F é‘%‘t}‘f—eué'(%\%m‘nl‘lgeqw Eﬂ%r ated W th éen & 10 M

-zlg_r |6 SsPk ]P 0%1@% opdh Mm&id&%gmrummﬂom . ToGntyNbwhours Pﬂ!@tliw qqtlpg i olanM
ol I owe y S 1 ng
Tris, 2Gampivlisdrawn m@m@@ﬁ%%eﬁi—?ﬂgfégﬁ‘ E‘ggé}r?c} d H‘r or?gfﬁggrﬁaphl c

Cal ciu I'h anti body to CNBr i yat Sephar ose FF.
About  ufposdofarhérbiimiya fios] af stabledunslestants “ﬁ’é@l‘ﬂﬂgﬁgﬁg ?exlﬁﬁ“ ©equil'i brat ed
with 10.mM Tri,s,. is, 100 mM Na dhievadlded to the
sanpl e HXEOMYHHE Sr5436 Wﬁeﬁse%%blg%a% bt proseid, hiss u&@a v

20 within one week.
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Example 4
Generation of CHO KI cells stably expressing polypeptide varianis.
A vial of CHO-K1 transfectant pool is thawed and the cells seeded in a 175 o’ tissue
95 flask containing 25 ml of MEMa,, 10% FCS, phylloquinone (5 pg/mi), 100 U/l pemcﬂlm,
IOOpgll streptomycin and grown for 24 hours. The cells are harvested, diluted and plated in 9
well microtiter plates at a cell density of %1 cell/we]l After a week of growth, colonies of 20-
100 cells are present in the wells and those wells containing only one colony are labelled. After
 a further two weeks, the media in all wells containing only one colony is substituted with 200
30 pl fresh mediom, After 24 hours, a medium sample is withdrawn and analysed by e.g. ELISA.
 High producing clones are selected and used to produce.FVI[ or variant on large scale.




mM NaCl and the pHis adjusted to 7.4 -7.6. After O N application of the
sanple, the colum is washed with 100 MM NaCl , 35 mM CaGb2)ctdberbgdri s pH
7.5, and the FVII proteinis eluted with 100 MM NaCl, 50 mMMcitrate, 75 nM
Tris pH 7.5. For the third chromatographic, the conductivity of the sanple

is |owered YBWHEBYY 10 20 nS/cm if necessary, and the pRfVRE%#MEted to
8.6. The sanple is then applied to ag® sepharose colum (equilibrated with

50 MM NaCl, 10 M Tris pH 8.6) at a density around 3-5 ng protein per ni
gel to obtain efficient activation. After application, the colum is washed
wi th S50ExaiplsCl , 10 "M Tris pH 8.6 for about 4 hours with a flow of 3-4

col umm yol yunes v) per, haqur. The FVI| protein is eluted using a gradient
of 0-1 %@F’”@@é’gme,v”i@”ﬁﬁﬂdfﬁsgq%t%5"'@?06’ over 40 cv. FVII contai ning
fractions ar er\PehEVII Fafanishe: futifiad acloneowa Tag papdiut ispefrmédw 42QMhact i vity

Is lowered to below 10 nS/cm ubsequent!ly, the sanple. i.s a L}i ed to a

Q sephahwestedsulive medigdion lBregseals Rpeurtion s Wikahilisied usin EIW%&F&% | gl yci ne pH
8.6) at Waly D o i6iEoF thelQieR) diffdteisS t hen

washed #ﬁﬁ%%%%&%%wc%w g%%ﬁbﬁg@‘*f"ﬁﬂ%ﬁ‘%ﬁ%nf, PVl el uted with
140 miv SblediCi mbSanivhEpiCisndiisted td 86.\IE péogsseryi the condugivey istawered todedow s

diluted,to,10 CaCl d._the pH.i ' TG Lk fween- 80
S addel}‘S %}cﬁ?'g%%?ﬁﬁy’t eesagw{éil%%ggﬁtso?a gea}ég%g%s%}s?%%tegr agei!eg'?v-1 0C. 30
Cct ober 5@RME NGB 1M Vs pH 8.6AA Rerovashiny/ e dofvinl withor00 Ead NaCL \I0InaM (T | a)

pol ypeptide variant having an am ngo_aci en onpr,i.si 3- am no
Bt e bR b UMl MR YRIL S 6 G e TR TR Fact or
Vila (hiWk e Bauivieathspgeno acid sequence shown in SEQ ID NGO 2; wherein
the anmino aci d sequenc€ of the variant comprises_amino acid substitutions

in  positi onsFot Gezpend dhrametogiapltie step, an offidly colbma isprengred Sy spuingPiat t ached
t t | { L.nt d Lk [ ' - Si tsid
e G aPBRIrTT ColFP R RS o falt SIUGHTY CREE Ul SVBRAL EE. 010 95
i nt r odugbeht 55 g sutibedy iswbipdal wembrsadThe alorihie equilibrpted with 30 s gs,of AS1N,
G58N, T106N,  KL09N, GI24N, Ki4 A5 175T, 1205S. 1205T 3N, T267N,
T267 A SHEM @%@4%‘5@% Bﬁ%ﬁk@%’ﬁg&éﬁ éﬁﬁ%ﬁ‘?%‘ a “ﬁ%&&ﬂ%ﬁé
K316N+ ISaCf%@l%ﬁé%ust@ébw 2 ARBBANN a%%ga-géﬁ §f"ﬁé baiile, dic colvahnts 1,

Su

wherein t stitution in position 10 is The varjant, of claim1l

or 2, wheshed withi60 mybaCk 33 mdhCaGl,Josn Tiis pED7.5,angths EVIjprotemds @ﬁ@ant of
o o I AFCHCR S e Ry 25, et one e am o o
f urt her nodi¥or@tthiphcliromitberaghin tleeonduetiviongfithessmpleris lowered to below 10
20 mS/em, if necessary, and the pH is adjusted to 8.6. The sample is then applied to a Q-sepharose
column (equilibrated with 50 mM NaCl, 10 mM Tris pH 8.6) at a density around 3-5 mg
protein per ml gel to obtain efficient activation. After application, the column is washed with 50
mM NaCl, 10 mM Tris pH 8.6 for about 4 hours with a flow of 3-4 column volumes (cv) per
hour. The FVII protein is eluted using a’grédient of 0-100% of 500 mM NaCl, 10 mM Tris pH
25 8.6 over 40 cv. FVII containing fractions are pooled. :
For the final chromiatographic step, the conductivity is lowered to below 10 mS/cm. |
Subsequently, the sample is applied to a Q-sepharose column (equilibrated with 140 mM NaCl,
10 mM glycylglyciﬁe pH 8,6) at a concentration of 3-5 mg protein per ml gel. Thc_ column is
then washed with 140 mM NaCl, 10 mM glycylglycine pH 8.6 and FVII is eluted with 140 mM
30 NaCl, 15 mM CaCl,, 10 mM glycylglycine pH 8.6. The cluate is diluted to 10 mM CaCl; and
the pH is adjusted 6.8-7.2. Finally, Tween-80 is added to 0.01% and the pH is adjusted to 5.5
for storage at ~80°C. | o ' | '



am no acid substitution in position 33. 6. The-variant of claim4 or 5,
wherein the further nodification in the G a domain conpr3Be€rtoben3@d i on of
a hydrophobic ami no acid residue between position 3 and 4. 7. The vari ant
of claim®6, wherein the insertion is_A3AY. 8. The variant of any of clains
4-7, wherein the further modi ficatidh in the Ga domain conprises an am no
aC|d substitution in position 34. - ---- ---------- - 30 Cctober 2006 64
9. The variant of claim8, wherein a negatively charged am no acid residue
is introduced by substitution in position 34. 10. The variant of claim9,
wherein the substitution is A34E. 11. The variant of claim 10, conprising
the substitutions P1IOQ+K32E+A34E. 12. The variant of claim 10, conprising

t he nDdlflgﬁa*ﬁﬁg A3AY+P10OQ+K32E+A34E. 13. The variant of any of the

pr ecedi ng wherein the at |east one in vivo N- glycosylation site is
i ntroduced by a substitution selected fromthe group consisting of A51N,
Gb8N, T106N, KIO09N, Gl24N, KL43N+N145T, A175T, 1205T, V253N, T267N+S269T,
S314N+K316T; ARBAIGNVIEIVAD or KaateNVEsEy T2 masideryarios banns avaminpacidar i ant  of
claim 13, wafeleRohpifl 3o AR nidinthifohs Mallvk EORMAHOB: FiriEiviD or

|ntroduced y a su ution se ecte romthe group consisting of T106N,
A175T, 1205 umypEwfor Yild (WIED Nageshd amir® acifiisequengeishewn wfSEChID ¥O:2, he

‘precedi ng. chaloie iS5 8GA il (B Bl e by SPYL AR, o L o5 have

been i ntroduce St ria erein two
in vivo N gbytewsyD and ﬂangmtemmmsxgmhn@uyumowddmyadacuaytcsaﬂhesatﬁctnut i ons

SO LT SR Bl AR BT ARSI 0N
A5 1N+V2 5 3 NpreSi Nivd 261 oSA S0, SﬁE 1NmsA TN SabstifbibhH el ENTME the Tgro )
i U I T N

C58N+T26 7 NvZ219 T26H8 083450943 163141 &BIES8 3 MNUBI T, R315N+V317S,
N+G318N, GE8N+D334N, TI06N+K109N, T106N+G124N,

CB58N+K316
T106N+K142R%‘ﬁ'§‘? ?%@Aﬁ%&s K31omi4i 1305931 8N pe 374NN
T106N+T267N+S269T. T106N+S314N+K316T, T106N+R315N+V317T,

T106N+K316N+G318T, T106N+G318N, TI 06N+D334N, KI109N+GL24N,
K109N+K14 3% Re ¥arant efiqiminglawherin tkq@wmwsrrpom@glmwm

3. The variant of claim 1 or 2, wherein the substitution in position 32 is K32E.

4. The variant of any of the preceding claims, comprising at least one further amino acid

modification in the Gla domain.

5. The variant of claim 4, wherein the_further modification in the Gla domain comprises an

amino acid substitution in position 33. -

. 6. The variant of claim 4 or 5, wherein the further modification in the Gla domain comprises

insertion of a hydrophobic amino acid residue between position 3 and 4.
7. The variant of claim 6, wherein the insertion is A3AY.

- 8. The variant of any of claims 4-7, wherein the further modification in the Gla domain

comprises an amino acid substitution in position 34.



K109N+7267N+S269T, KI0O9N+S314N+K316T, KI0O9N+R315N+V317T, 30 COct ober 2006 65
K109N+K316N+G318T, KIO9N+G318N, K1I09N+D334N, G124N+K143N+N146 Dctobel Pyis+AL 75T,
GL24N+] 205T, GL24N+V253N, GL24N+T267N+S269T, GL24N+S314N+K316T,
Gl24N+R315N+V317T, GL24N+K316N+G318T, G1L24N+G318N,
G124N+D334N, K143N+N145T+A175T, K143N+%145T+1205T, K143N+N145T+V253N,
K143N+N145T+T267N+S269T, K143N+N145T+S314N+K316T,
KLASN+N145To: B33 DB T b SR AST L0 MR hCLATNENBATTHGBARM by
K143N+N145T+D334N, A175T+1205T, ALl75T+V253N, Al75T+T267N+S269T,
A175T+8314|\FPR§¥E'€1R“IMW‘F’PF@ELSMVSIYT, Al75T+K316N+G318T, Al75T+G318N,
A175T+D334N, 1205T+V253N, | 205T+T267N+S269T, | 205T+S314N+K316T,
| 205T+R315N+V317T, |205T+K316N+G318T. 1205T+G318N, |205T+D334N,
V253N+T267 NOsFaovrriantf glins 3,1l the Fubstms anisRSHEN+\V3 17T,
V253N+K316N+G318T, V253N+G318N, V253N+D334N, T267N+S269T+S314N+K316T,
T267N+S269T+R315N+V317T, T267N+S269T+K316N+G318T, T267N+S269T+G318N,
T267N+S2 69 THDEBMriag3t 416k 30, 6 TmRIsifNby/3b7HtutiGs8 PAMRKBIRFAGIESN,
S314N+K316T+D334N, R315N+V317T+K316N+G318T, R315N+V317T+G3 | 8N,
R315N+V317T+D334N and G318N+D334N. 17. The variant of claim 16, wherein two
in vivo N gl2yTlxsvariantiof nlagn 1 @ sompridngrhe modificstivas A4 Y+BIOGHKIRERABME. oNns
sel ected fromthe group consisting of TI06N+A175T, T106N+1205T,
T106N+V253N, TI O6N+T267N+S269T, Al175T+I 205T, A175T+V253N,
AL175T+T267N3SPEShriart 0 by of Pt cedid @ Oidids? GHdD 20T 1andnd/BEIRHN-26 7N+ S269T.
18. The variant . of claim17, erein.two in vivo N-glycosylatio .}.es have
been i nt roc¥lth@8§i'lat18§‘/ S’é"lﬁﬁé‘ﬁ"f’w&gﬁg S%“@E?%?f@%ﬁ’i%gé‘%% SIS ‘gﬁ%ﬁg’ of
TI 06N+1205 58N DE0NY Z5 80N 2 aN1 R 9B NG I NHE269 112048 -v25Be, mas7Naptesaf cl aim
18, wherein _two in vivo N-%I)é;co%ati on sites have been introduced by the
substi t ut i SASTHISERNBIEN+V3H 7T, Kd o463 e G318N pad 308, conpri sing the
substituti ons P1OQ+K32E+T106N+I 205T. 21. The variant of claim 18,
conprising the substitutions PL1OQ+K32E+T106N+V253N. 30 Cctober 2006 66 22.
The var i antl4cFhecaginof gaimhe whpminthe @ deastrpng iin vvaNgllyrendajion siteolp indiodusd hav e
been | nt r 0dyashsifivod Waldatiitihl B xrf contRind LA 1757091, ¥138NRRGCedi g
cl ai ns, V\hgrzg%l\?st%gTvarlant ISIﬁI S activate orm ,

A T _

15. The variant of any of the preceding claims, wherein two or more in vive N-glycosylation

sites have been introduced by substitution.

16. The variant of claim 15, wherein two in vivo N-glycosylation sites have been introduced
by substitutions selected from the group consisting of ASIN+GS8N, ASIN+T106N,
ASIN+K109N, ASIN+G124N, ASIN+K143N+N145T, ASIN+A175T, ASIN+205T,
ASIN+V253N, ASIN+T267N+S269T, ASIN+S314N+K316T, ASIN+R315N+V317T,

- ASIN+K316N+G318T, ASIN+G318N, ASIN+D334N, GS8N+T106N, G58N+K109N,

- G58N+G124N, G58N+K143N+N145T, GS8N+A175T, G58N+1205T, G58N+V253N,
G58N+T267N+5269T, G58N+5314N+K316T, G58N+R315N+V317T, .
G58N+K316N+G318T, G58N+G318N, G58N+D334N, T106N+K109N, T106N+G124N,
T106N+K 143N+N145T, TI06N+A175T, T106N+1205T, T106N+V253N,

T106N +T267N+8269T, T106N+S314N+K316T, T106N+R315N+V317T,

- TI06N+K316N+G318T, T106N+G318N, T106N+D334N, K109N+G124N,
K109N+K143N+N145T, K109N+A175T, K109N+I205T, K109N+V253N,
K109N+T267N+S269T, K109N+S314N+K316T, K109N+R315N+V317T,



24. A nucl eoti de sequence encoding a variant as defined in any of clains
1-23. 25. An expression vector conprising a nucleotide seguriier asngdef i ned
in claim?24. 26. A host cell conprising a nucleotide sequence as defined in
claim?24 or an expression vector as defined in claim?25, wherein the host
cell is a ganma-carboxyl ating cell 6§pable of Ir in vivo glycosylation

27. A pharnmaceutical conposition conprising a variant as defined in any of

claims 1-2%)00M: KAGN:EBIET, m@gph@mwmmmbm@qc@m@@bﬂmgﬁmmm or
excipient. 28. A variant as fined in | M8 for use as a

medi cament Gl%@Iﬂﬂé%@l%%295%@31WW@WM&IWH‘%@WWSZE?% nms 1-23 for the
-manuf act ur GIQIN@MIEMK%@“EH§m+R3t1§ﬁ+V§ﬁ%t @@JNﬂfzsl%NdmﬁﬁSél@iNmﬁmor der

wherein clot formation is desirab . Use accord g&ﬂto claim 29, wherein

the di SeasE1BN YN BT K%N%%TWBST BN AGHEIN,
hemorr hagekmﬂﬂ‘ﬁbféﬁﬂ%&%ﬁs%ﬁeﬁ&i@é@ﬁ%w%‘ﬁﬁ&ﬁ'?ﬁom roll'ed bleedings,

such as trauma In pat i ents undergol n VI ng transpl ant at i ons,
bl eeding | Kltﬂ)ﬁﬂbﬁﬁﬁ&Rm@dVT@(Méﬁeﬁﬂﬂﬁ&@mwvﬁ18d"eﬁli43l§l+é7éﬁlﬂ1*g3§18152 Use

accordi ng %{3 %\%‘n%i%m%ig A%S‘T{ erA??ﬁsﬁizggN %67:1\1%5 gAuma. 32. Use

accordi ng rein di'sease “or sor rai n henorr hage.
30 Cct ober ARZTHIB-S3WDHII 16T 34 6B TRET1 IDKOB 002X B75T+K3 1 6NREQUENCGH 76 T-8F3 88, <110>

D e e S A

<211> 13381205PAR31 SRNK3 K211 3205HeRB1 6MNaj03 3¢ 876, 1265223053 1 1R 2265 T6DB3400.22 >

(115).. (1 3$§Q3N+([[2§71\?f§)2%3T}V 253N+S314N+K316T, V253N+R315N+V317T,
V253N+K316N+G318T, V253N+G318N, V253N+D334N, T267N+S269T+S314N+K316T,
T267TN+S269T+R315N+V317T, T267N+S269T+K316N+G318T, T267N+5209T+G318N,
T267N+S269T+D334N, S314N+K316T+R315N+V317T, S314N+K316T+G318N,
S314N+K316T+D334N, R315N+V317T+X316N+G318T, R315N+V317T+G318N,
R31ISN+V317T+D334N and G318N+D334N.

17. The variant of claim 16, wherein two in vivo N-glycosylation sites have been introduced
by substitutions selected from the group consisting of TI06N+A175T, TI06N+205T,
T106N+V253N, TI06N+T267N+S269T, A175T+1205T, A175T+V253N,
‘A175T+T267N+S269T, 205T+V253N, 1205T+T267N+S269T and V253N+T267N+S5269T.

18. The variant of claim 17, wherein two in vivo N-glycosylation sites have been introduced
~ by substitutions selected from the group consisting of TI06N+1205T, T106N+V253N and

205T+T267N+S269T.

19. The variant of claim 18, wherein two in vivo N-glycosylation sites have been introduced

by the substitutions T106N+V253N.
~ 20. The variant of claim 18, comprising the substitutions P10Q+K32E+T106N+1205T.

- 21. The variant of claim 18, comprising the substitutibns -P10Q+K32E+T106N+V253N.



at ggt cagcc aggccctccg cctcctgtge ctgetcctgg ggct gcaggg ctgectgget 60
gccgtcttcg tcacccagga ggaagcccat ggcgtcctgc atcgccggcg cogddsser2dds 1 aat

gcc
Phe
gaa
Adn
acc
Lys
cct

Gn
ctg

Pro-

att
Cys

ggc
Thr

ttt
Leu
cag
Cys
aaa
Leu
tgc
Asn
cct
Al a
tgc
Val
acg
Lys

ctg gaa gag ctc cgc cct ggc tcc ctg gaa cgc gaa tgc 165 Asn Al a
Gu GQu Leu Arg Pro Ay Ser Leu Au Arg Qu Cys 5 10 15 aaa gag
tge age ttt gag gaa gcc egg®ag att ttc aaa gac 213 Lys Gu Qu
Ser Phe Au GQu Ala Arg Qu Ile The Lys Asp 20 25 30 get gag egg

et Tim

; th.]jr‘l% \Ilaﬁ%lt%? El@g;ﬁ gﬁgre%s%e%{ visdS- g%@:t)s %1@% ha@‘gl%ergggoﬁgi ago
capyadstigfgn.ggc tee tgc aaa gac cag ctg 309 Cys Ala Ser SerPro Cys
Gy Ay Ser Cys Lys Asp @ n Leu 50 55 60 cag ago tat ate tgcttc tgc
gcc ttt gag ggg cgc aat tgc 357 Gn Ser Tyr Ile Cys Phe Cys Leu
Ph@3@he vatignt Af gnyAs the@yacediig dainB)wheemm thecvariomttis mdty agtivated fwmeag ct g
gtc aac gaa aac ggg ggc 405 Gu Thr His Lys Asp Asp G n Leu lle
Asn Gu Asn Ay Gy 85 90 95 tgc gag cag tac tgc agc gat cac acg
aa@4cy gud@ridé gRuege edoding @wariddt bs ddfined yranybelders 1428p His Thr Ay
Arg Ser Cys Arg 100 105 110 30 Cctober 2006 WD 03/093465

PCT/ DKO3/ 00276 2 tgc cac gaa ggc tat agc ctc ctg get gac ggg gtg tcc tgc

acg

cccC

S50%5. Ay &phlsSiofdéttddcy¥mpisingSChucledtidd RYuatb@asARpinéd iy cMéh 28er Cys Thr

Pro 115 120 125 acg gtg gaa tac cct tgc ggg aag att ccc att cta gaa aag cgg

aac

549

Thr Val Qu Tyr Pro Cys Ay Lys Ile Pro Ile Leu Qu Lys Arg Asn

130 135 14@5 18 Rost telORimpFiSing ﬂ%ﬁcl&ﬁﬁe Sflertd Gs e&gleahpclmnmqg@n @fgesdiog gtc tgc

cct
Lys

aag

59 Ala Ser Lys Pro dAn t%{ArgIIeVaI ¥LsVaI sPro
vector as defined in claim 25, wherein the host cell 1s a gamma—carboxy ating cell capable

in vivo glycosylation.

27. A pharmaceutical composition comprising a variant as defined in any of claims 1-23 and

at least one pharmacentical acceptable carrier or excipient.
28. A variant as defined in any of claims 1-23 for use as a medicament.

29. Use of a variant as defined in any of claims 1-23 for the manufacture of a medicament for

the treatment of a disease or a disorder wherein clot formation is desirable.

30. Use according to claim 29, wherein the disease or disorder is selected from the group
consisting of hemorrhages, including brain hemorrhages, severe uncontrolled bleedings, such
as trauma, bieedings in patients undergoing living transplantations, bleeding in patients
undergoing resection and variceal bleedings.

32. Use according to claim 30, wherein the disease or disorder is trauma.

32. Use according to claim 30, wherein the disease or disorder is brain hemorrhage.
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Asn3@optobbep(@n Leu
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1077
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330 335;12>
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13> Homo sapiens

<220>

<221>
<222>

<400> 1
atggtcagee aggcecteeg cetectgtge ctgetectgg

CDS
{115} .

. (1335)

Au Tyr

Arg Phe Ser

(?5 Cgg ggc get acc get ctc gag ctg atg gtg ctc aac gtc ccc cgg ctg

y Ala Thr Ala Leu G n Leu Met Val
295 30Q 1365 paithfrra9ér.CaAQL gaC tgc ctg cag cag tcc cgc aaagtg ggg gac tcc ccc
Met Thr G n Asp Cys Leu An Gn Ser Arg Lys Val-

Leu Val

geegtetteg tcacccagga ggaageccat ggegtectge

aat
Asn

aaa
Lys

get
Ala

tgc
Cys
50

" cag

Gln

- gaa
Glu
tge
Cys

gcce
Ala

gayg
Glu

gag
Glu
35

gec

Ala

agce
Ser

acc
Thr

gag
Glu

ttt
FPhe

gaa
Glu
20

cgg
Arg

tec
Ser

tat
Tvr

cat
His

cag

Gln
100

cty gaa
Leu Glu

cag tgc
Gln Cys

acc aaa
Thr Lys

age cct
Ser Pro

atec tgo

Ile Cys
70

aag gat

‘Tys Asp

85

tad tgc
Tyr Cys

gag
Glu

age
Ser

ctyg
Leu

tge
Cve
55

tte
Phe

gac
Asp

age
Ser

cte
Leu

ttt
Phe

ttt
Phe
40

cag
Gin

tge
Cys

cag
Gln

gat

oge
Arg

gag
Glu
25

tag

Trp

aac
Asn

ctg
Leu

ctg
Leu

cac

» Hisg

105

cct
Pro
10

gaa
Glu

att
Ile

agg
Gly

cct
Pro

att
Tle
a0

acg
Thy

ggc
Gly

goe
Ala

agce
Ser

ggc
Gly

gec
Ala
75

tac
Cys

ggce
Gly

tee
Ser

cgyg
Arg

tat
Tyr

Ece
Ser
60

Ett
the

gtd

Val

acg
Thr

Ser Gy

Thr Phe Ser
tcc ggc tgg

Trp Ay

Leu Asn Val

Arg
ggc
Thr
gtg
Leu
agc
du

ggc
Adn

Arg
acg
Thr
ctc
Thr
gaa
Arg
cag
Leu

Len Ay

Val

acc
Asn
acc
Asp
cgc
Thr

ctg
Leu

210
aat
Hi s
gat
Hi s
acg
Leu
ctc
Asp

Pro Arg Leu 290

ggctgoaggg ctgectgget 60

atcgeocggeg ccgg gec

ctg
Leu

gayg
Glu

age
Ser

tge
Cys

gag
Glu

aac
Asn

aag
Lys

gaa cgc
Glu Arg
- 15

att ttc
Ile Phe
30

gat gac
Asp Gly

zaa gac
Lys Asp

ggg cge
Gly Arg

gaa aac
Glu Asn
a5

cgg adc
Arg Ser
110

Ala
1

gaa tgc
Glu Cys

aaa gac
Lys BASp

gat cag
Asp Gln

cag ctyg
Gln Leu
65

aat tgc
Asn Cys
80

ggg ggc
Gly Gly

tgc cgc
Cys Axg

117

165

213

261

309

Gy Asp Ser
Ser Asp Ay Ser

357

405

453

Pro 310
315 32@2ieaflt atc acggag tat atg ttt tgc get ggc tat agc gat ggc tcc aag
Met. Phe Cys Ala Ay Tyr

Lys 325



30 Cct ober 2006 WO 03/093465 PCT/ DKO3/00276 3 gat agc tgc aag ggg gac tcc
ggcggg ccc cat gcc acg cac tat cgc 1173 Asp Ser Cys Lys3m{b$)9r:§£m6 Gy Ay

Pro His
gtc agc
Ser Trp 4
cgc gtc
Val Ser
gas ccc
Pro Arg
Arg Al a
<400> 2
5 10 15
25 30

Ala Thr His Tyr Arg 340 345 350 ggg acc tgg tac ctc acc ggg atc
tg ggc tgc gcc 1221 dy Thr Trp Tyr y, Thyr Il e Val
3"%9%4"9@?/ Cys Al a 355 360 365 acg gtg ggg cacelict 8{%%‘10 tac acg
agc cag tac att gag 1269 Thr 2val Gy Hs Phe Ay Val Tyr Thr Arg -
G@n Tyr Ile Au 370 375 380 385 tgg ctg cag aag ctc atg cgg agc
€G0c£C 6a0gbc GhE oGt Gretdgladt Tgact gobf Prd etk &hd aky Sckeusdkt Arg Ser Qu
GrsoHiE glwaly lrgy seene8IRu3Aa KMPHOCLYCYHL gec Cecirht thzocct tga taa 1338
Prot¥he Pro 405 <Z20> 2 <211> 406125%212> PRT <213> Honp sapi ens
AIaAsnAIaPheLeuGu uLeuArgProG Ser Leu(%uAr Au 1
‘1‘

;@%ﬂ‘gﬁ pro%;@%§ Fﬁq ﬁle A e Phe Lys 20

S‘f’r? gzr Asp Ay Asp 35

40 45 Gln Cys Ala Ser Ser Pro CysGIn Asn Gly Gly Ser Cys Lys Asp @ n 50 55

60 Leu

§dtNadneaal Yec kb oY cobPhdcQte doRrUgddr Badber Phe &t afd ys#r g Asn 65 70

75 80 Oy SBruLﬂéhlPrtt-ilen [EX5 AAsprlAS{al@lur Glauind ©alCygss Vab thsn G u Asn Ay 85

90 95

160

goag gag tge cec tgg cag gte ctg cte ctg gte aac ggg gee cag ctg 645
Gly Glu Cys Pro Trp Gln Val Leu Leu Leu Val Asn Gly Ala Gln Leu
165 170 175

tgc ggc ggg acc cte atc aat acc att tgg gte gbtg tee gee get cac 693
Cys Gly Gly Thr Leu Ile Asn Thr Ile Trp Val Val Ser Ala Ala His
180 185 190

tgc ttc gat aag att aag aat tgg cgg aac ctc atc gect gty cte gge 741
Cys Phe Asp Lys Ile Lys Asn Trp Arg Asn Leu Ile Ala Val Leu Gly
195 200 205 ‘

gaa cac gat ctg tce gag cat gac ggg gac gaa cag tcc cge cgg gtg 789
Glu His Asp Leu Ser Glu His Asp Gly Asp Glu Gln Ser Arg Arg Val
210 . 215 220 225

get cag gte ate att cec tee ace tat gtg cct gge acg acc aat cac 837
Ala Gln Val Ile Ile Pro Ser Thr Tyr Val Pro Gly Thx Thr Asn His
230 235 240

gat atc get ctg cte cge cte cac cag cee ghte gtg cte ace gat cac 885
Asp Ile Ala Leu Leu Arg Leu His Gln Pro Val Val Leu Thr Asp His
245 250 255

gtc gtg cct ctg tge ctg oot gag cgyg acce ttt age gaa cgc acyg ctg 933
Val val Pro Leu Cys Leu Pro Glu Arg Thr Phe Ser Glu Arg Thr Leu
260 265 270

get tte gte cge ttt age ctc gbg teoec gge tgg gygc cag cty cte gac 281
Ala Phe Val Arg Phe Ser Leu Val Ser Gly Trp Gly Gln Leu Leu Asp
275 280 285

cgg ggc got acc get cte gag ctg atg gtg ctc aac gtc cece cgg ctg 1029

Arg Gly Ala Thr Ala Leu Gilu Leu Met Val Leu Asn Val Pro Arg Leu

290 295 300 305

atg acc cag gac tge ctg cag cag tec cge aaa gty ggy gac toce cco 1077
Met Thr Gln Asp Cys Leu Gln Gln Ser Arg Lys Val Gly Asp Ser Pro
310 : 315 ' 320

aat ate acg’gag tat atg ttt tgc get gge tat age gat gge tcc aag 1125
Asn Ile Thr Glu Tyr Met Phe Cys Ala Gly Tvr Ser Asp Gly Ser Lys
' ‘ 325 330 © 335



Gy Cs u dn Tyr Cys Ser Asp His Thr Ay Thr Lys Arg Ser Cys 100 105
110 Arg Cys Hs Au @y Tyr Ser Leu Leu Ala Asp Ay Val Seodteroos 115
120 125 Pro Thr Val Qu Tyr Pro Cys Ay Lys Ile Pro Ile Leu Au Lys Arg
130 135 14Q0._Asn Ala Ser Lys Pro An dy Arg Ile Val s Val Cys
Pro 145 15608883480 Lys Gy Gu Cys ProTrp G n Val Leﬁ’q_rgﬁ(“ﬁ’é‘l}"“\/al Asn
Gy Ala dn 165 170 175 Leu Cys Gy 8y Thr Leu Ile Asn Thr Ile Trp Val

Val Ser Ala Ala 10 As rp Arg Asn
Leu Ile péb BoYalyol B 38: ggsé G%gﬁlpyo %% QA%QSG%GCAJ @aé-)ééc d5s Asp Gy
Asp Au Gn Se3f4oArg Arg 10 2% Val Al a f3gn VaI IIe Ile Pro Ser Thr
Tyr VaI Pro Ay Thr Thr Asn 225 230 235 240 His Asp Ile Ala Len LeuArg
Len H s ®GborecPrioVede Wed ateogd hEc ASp 884592500285 g9c 8@ @et obB¥212006 WO
03/ 093465y T/ ROBFOBSY B Sy jile Yal Soa|Trpr@y @d €¥sCY§ 8t Pro G u Arg Thr
The Ser A *Arg Thr 260 26%8° 270 Leu Ala ¥fe val Arg The Ser Leu Val Ser

Ay Trp y. L Leu Au Leu
vEaVA @‘g tat dbg &1% L&tea éé% %§°0$§.§%3§ &%{19 a%fcgcag VacAla e(%;fg Aﬁ%ﬁ%a/ cu du Le
Adn Ser 39\09 Lys VaI Gly37Qasp Ser 305 3130315 320 Pro A8h lle Thr Au Tyr
Met Phe Cys Ala Ay Tyr Ser Asp Ay Ser 325 330 335 Lys AS:E) Ser Cys Lys
Ay Asp tSerct@opg@ag Froatd sagikec The oFF $oFygcc 999 gtg ctc ctg 1317
Trp Deu Gln Lys Leu Met Arg Ser Glu Pro Arg Pro Gly Val Leu Leu
390 395 400

cgg goe cet tte cct tga taa 1338
Arg Ala Pro Phe Pro
405

<210> 2

<211> 406

<212> PRT

<213> Homo saplens

<400> 2 ‘
Ala Asn Ala Phe Leu Glu @lu Leu Arg Pro Gly Ser Leu Glu Arg Glu
1 5 10 15
Cys Lys Glu Glu Gln Cys Ser Phe Glu Glu Ala Arg Glu Ile Phe Lys
20 : 25 30
Asp Ala Glu Arg Thr Lys Leu Phe Trp Ile Ser Tyr Ser Asp Gly Asp
35 40 45
Gln Cys Ala Ser Ser Pro Cysg Gln Asn Gly Gly Ser Cys Lys Asp Gln
50 55 60 _
Leu Gln Ser Tyr Ile Cys Phe Cys Leu Pro Ala Phe Glu Gly Arg Asn
65 70 75 80
Cys Glu Thr His Lys Asp Asp Gln Leu Ile Cys Val Asn Glu Asn Gly
85 g0 : 95
Gly Cys Glu Gln Tyr Cys Ser Asp His Thr Gly Thr Lys Arg Ser Cys
- 100 105 110 :
Arg Cys His Glu Gly Tyr Ser Leu Leu Ala Asp Gly Val Ser Cys Thr
115 120 . 125
Pro Thr Val Glu Tyr Pro Cys Gly Lys Ile Pro Ile Leu Glu Lys Arg
130 135 140
Asn Ala Ser Lys Pro Gln Gly Arg Ile Val Gly Gly Lys Val Cys Pro
145 150 155 : 160
ILys Gly Glu Cys Pro.Trp Gln Val Leu Leu Leu Val Asn Gly Ala Gln
165 170 175
Leu Cys Gly Gly Thr Leu Ile Asn Thr Ile Trp Val Val Ser Ala Ala
' 180 185 _ 190
His Cys Phe Asp Lys Ile Lys Asn Trp Arg Asn Leu Ile Ala Val Leu
' 185 . 200 205
Gly Glu His Azp Leu Ser Glu His Asp Gly Asp Glu Gln Ser Arg Arg
210 215 220
val Ala Gln Val Ile Ile Pro Ser Thr Tyr Val Pro Gly Thr Thr Asn
- 225 230 ' " . 235 ' 240
His Asp Ile Ala Leu Leu Arg Leu His Gln Pro Val Val Leu Thr Asp
‘ 245 : 250 255 :



340 345 350 ArgG yThrTrp Tyr Leu Thr Ay Ile Val
355 360 365 Ala Thr Val Gy H's Phe Gy Val

Ser Trp Ay Adn dy Cys
Tyr Thr ArggoMaboban20G6n Tyr

Ile 370 375 380 du Trp Leu A n Lys Leu Met Arg Ser Qu Pro Arg Pro Ay

Val Leu 385 390 395 400 Leu Arg Ala Pro Phe Pro 405
<212> DNA JABPHR i ficial Sequence

Artificial Sequence: Priner

ggt aagt giie @13k
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<220> <223> Descrygd i on of Artifisgk Sequence:
t ggcgggalet xilat ArgegC hrfrRatsbgaas al3der 6ly Trp
275 280
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290 295
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305 - 310 ,
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300
Lys
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Sexr Arg Val Gly
315
Ala Gly Tyr Ser
330
Gly Asp Ser Gly Gly Pro
345
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360
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390
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Thr Gln Asp

Glu
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Lys
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350
Gly Gln
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Ser
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Gly Thr Trp
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Val
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«<210> 3

<211> 31

<212> DNA

<213> Artificial Sequence

<220> .
<223> Description of Artificial Sequence: Primer
CBProFprl74

<400> 3
agctggetag ccactgggeca ggtaagtate a

<210> 4

<211> 31

<212> DNA

<213> Artificial Sequence

<220> :
<223> Description of Artificial Sequence: Primex

CBProFprl75

<400> 4
tggegggate. cttaagaget gtaattgaac t

mer
Leu

Pro
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Gly
335
His
Gly
Tyr

Val

<210> 3 <211> 31

<220> $ <223> DescriGHIRIYOGT°
CBPr oFpr K74 <400> 3 agct ggctag ccact gggca

%9& 6@%&%:?3@1;1;%1;2&% §218%, At ihicial Sequence
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Ile
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31

31



