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" BYAE S8 F VI WeHRIANT HAY ING INGREASE

L S e T AR

WD 2004/ 029091 PCT/ DK2003/ 000632 FVII OR FVIla
VARI ANTS HAVI NG | NCREASED CLOTTI NG ACTIVITY FIELD OF
THE | NVENTI ON The present invention relates to novel
FVI1 or FVila variants conprising a substitution 5 in
VO WH019N sel ected fromthe group consi sti n@CHMK2003/000632
L39, 142, S43, K62, L65, F71, E82 and F275. Such
variants exhibit increased clotting activit The

ﬁ @O’BTI&% ACTIVITY
pol ypeptide variants in therapy, in particular for the
treatnent of a variety of coagul ation-rel ated

FIEEDQE AHE INVIEXTHEROUND OF THE | NVENTI ON Bl ood
coag U‘n?et érgégnf ve@ntlﬁ’t{ 1%&1?3%% c?\%isﬁ\?c’ﬁ opﬂ\/ﬂ ¥a§1a?tg ?;Bn%lgxzés}:%% 3ubstituti on

i nteraction of various onen
i hmsxtmnenhuatﬂ frgm rtlmbttps:onnstmgfof hBﬁr M 43, K2ehed, &71,)E82 and

F ¥ SPrE e S AR s BBl o B s e A aes o use

opsweB palypeEside variadty ROYERPY, it paticulR TyTRd readhdny of NoGictyE
r ge ns ttiﬁ?‘s are converted into an active formby the
3

fer-E ®ttivator. One of these coagul ation
factors is FVII. FVII is a vitam n K-dependent plasna
nthesized in the liver and secreted into
B@Ié&g QFaT%Eﬁ]ﬁV@I\FHQin gl ycoprotein with a

ol eciioad ccVéghIGIth i9h prdesk @&15(5@5@5@& é%mp@@h%ﬂééuon]of BhSbus blood
Chem 1980; 255:1242-1247). The zynogen 1s

CQIpRARERTS T f@qtﬂrg) that e\g@fqa{}hfeé@ts ip glﬁhmq Fot- Ggherplyy, the blood components
paﬁ{zabflmgﬂ %aﬂa?@ééﬁ%ﬁl e ? tlﬁl 0%%&1% v ga&éez' “akelmdenzymes or

resulting in two c st ngle
zYIneZeRY, i ehentyadigely imgriveprioising cﬂmpbzexowetttd intsmuastifeafotro by the

(%1-511: bt art %&i‘zvﬁ}ﬁ b?]e gptﬂpgeiéa%, aﬁm% ﬁ"g & Levgonvert both

act or and factor I'r activated forns, .
foll d'%élﬁlsmyvmamadﬁdmdedt ghsjnzngotcm gyatheszetlin Gwethiver and secreted

. Dr nd fibri,n formati st er ud. or
inff BEUGD A Spleblall LeorRh 0503 3Gt el TRHRR e
Majedsy .gﬁeﬁk Cg@ﬁ 119&31: 2315812 2%1241(241’2[ THaFEN T £@dgen Rlﬁ‘cpnifdﬂt(éﬂ i AQactivated
Vi t - ade ndent car Su I N te
foftn RV R R E it of St RIS E Rl bt s tinked
by’aeﬂngléldﬂﬁlflti&lﬂndgﬁaﬂﬂl‘djheomﬂ'lhﬂmth me@bw&:rsnmmjbE I@.E Fﬁ’lgz,coéﬂlcx is
I N

abiﬁ fg cgn %ﬁatrzb&&é@f%ﬁ%ﬁdffa%%ﬂgm e e FP“E’Frefo@“éFdd’dr’fﬁ%CHO“S

leadi@tbtr@gﬂﬂ tﬁr&hblﬁyfddu@% la¥d tibrin fHHRTonR@SErd & Rapaport Proc Natl
ans| ati onal nodifications include sugar noiety

A‘é‘f"t%bﬂ%h?”a?“?%@ ¥8¥ural ly occurring N gl ycosyl ation
si t egvat urﬁl@&b&s‘ pokt- t%éa@&h‘gl I%gd?lfl 8RO ERIA l\ﬁl't’amfil'f‘l(%I d@;%endent

two naturall'y occurring O ycosy at| n sites
caghegylatiQnreghtingid t@; cart@smlmamm@byd residues gﬂh@Nd@mlmg région of the

mglgéﬁw "Iif:n\.e{gr Irqjgélg}{l c(n)‘%t IQefﬁn ?‘}Bpﬁj 2&@ {lggglgy in %EQ% NO:1

ar&Br@Baxy2RBImic hdidsaesidurl sthe Giedosedisnpatsht SRENE] ﬂdivﬁy. Ofker post-
Proc Natl Acad Sci USA 1987;
gee%ard'ﬁ‘ﬂ‘étﬁlag f”ﬁﬂt ab iygp nagyrally occurring N-

g1y 04 30&1at P6sTJAKA @R 90 G:3gectively, and at two naturally occurring O-
glycosylation sites at position 52 and 60, respectively,

The gene coding for human FVII (hFVII) has been mapped to chromosome 13 at g34-
qgter 9 (de Grouchy et al., Hum Genet 1984; 66:230-233). It contains nine exons and spans 12.8
Kb (O'Hara et al., Proc Natl Acad Sci USA 1987; 84:5158-5162). The gene organisation and
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protein structure of FVI| are simlar to those of

ot her vitam n K-dependent procoagulant proteins, with
exons la and | b encoding for signal sequence; exon 2

the propeptide and da domain; exon 3 a short
hyareplstePic regi on; exons 4 and 5 the epi der rPaiT/Ig2008t0h0632
factor-1ike domains; and exog%G through 8 the serine
protease catalytic domain (Yoshitake et al., s

Bi ochem stry 1985; 24: 3736-3750). Reports eX|st on
BSRpEY Stivestgtedlf FViRk ase siohilartn ghosmed] otler visannio e depefidenFbémgulant

o T W——
dgmaini exgr| 3a shvr‘rdwdmlabcbrwegﬂonh ;sabnsd ndtS thse;teda‘malt gowih Shang-like
%S&%agﬁé %@yﬁﬁﬁb ﬁ%‘ﬁ% s gﬁé %r%%aseg:ﬁg el 81}?1&15! ég@s’.hlt%:t zLiJI.,e

Qﬂ@@@yzzszrarrlﬁiii]fﬁsmlﬁﬁéﬁﬂ)lo fragnments of hFVI T (Mur anyl

et al och m str 37: 10605, and Kao
o oanBeph St Stgertmgitel dhod dimepsiom Moo o€ RV e Bt al.
RINAS Egv $999ﬁ 96339915 3teand KeaBal-Coposttaeds StRice Bion 889, fo7RUB.223), of

I TN A T R

aﬂtl, Natur]eBI996 1B0RAMaAP hing 204 3@@8?:03@@%8%‘268%%&'& smaller
i oche 1999; 38: 1957 15 1966, US 5 uS
E5E%s 8 BFENE 87835 Bioglsmes 9863 7: 6D Dadgap 2L 8], Bighemistry
108¢: (3377@4—7) WO 02/ 38162; WO 03/037932; WD 99/ 20767; WO
00/ 66753 and WO 01/ 58935) . Eeg’ﬁorts exi st on
expr eSYNGProfin-gineered vagiaisof F¥ilheve branmrabite(Dickinsen AR, J

B2/ 35H3697: 2%9%?6 lé@ib“K%ﬂGH( go@ g% ro?laéh%m 1998; 273:8516-8521;

COo- expression of FVII ease i

- Bélawawea@t flo J | GhepIBP® O 23UB5)30620 R@bm: Bioghemistry 1999; 38:1957-

e sy, o AR SO N2 G wo

- 0B{08BldAeO @QfBaﬁﬁé,ewwmemmm99/@0169nijm0/u;evszxaﬁtrWB 01/58935).

pat | e rEVila f.or
o1 1 octirose s SR EMERD o FRIOREHR st Bl ussils HO2/ 15656,
Véﬁ)allll h‘iil4emd>fw{0 amcmskmd coAprie it of VYT 4316 Ke 0F erfdiprbtehd in
P @@1@%&% and/ or isoleucine 153 is/are
é &en reported in WO 91/11514. These
am n (ﬂcﬂﬂhﬂﬁxaﬁfr&pdrﬂibﬁi &fthugtfan tdaEmBiRkt YA QR: Did R NoVESeven®.
es_inactivation of FVIla by a serine

N%"" ELs TP ot Temertof Rlegdingrerispdesdi harmonpiliacd emB patients.

' NGf/OSE%féln@ls &He dnherFaAR TorREfe@fvk ndfcfible ddatet 8 bl@@cﬁﬂ}; episodes

gsh“f“ b Pet ersen et al. Eur JBi ochem 199
avIBY ‘i%‘ht kefhe i nacti vat ed formis capable of

conmpeds iAgk %tdamvafhwmt R ! i
TF and 1| n|’tlll biti &%i cl 6%{?}? 1r(lzlg; cAlrllf“SlISZ }{%ﬁmt)@%cé% ﬁéa %%dlﬁm

has Gesn reportedin WORL/1 1514 (jgeesuminp msme losaet] 4t the Actiegivneitt WO
i . (o) uch a

DDL0LLS BT RO i B

cagframyfatipin plofNAIEe 4t thestt-aroioe acidMBraRp 0147301296&11 described by Petersen etal,

6&% g%éﬁDQSISZ uggests that FVII,

EIP rc‘r;;@lgrllg miﬁ;ﬁ;é%?ﬁ per t Hejnactiyal blg %fd:oglﬁetmg with wild-type
FVII or FVIla for binding to TF and inhibiting clottmg activity. The inactivated form of FVIla
is suggested to be used for treatment of patients being in hypercoagulable states, such as

patients with sepsis, in risk of myocardial infarction or of thrombotic stroke.



15

20

25

30

does not contain any further information in this

respect. WD 01/58935 di scloses a new strategy for

devel oping FVII or FVIla nolecules having inter alia

an increased half-life. 5 Acirculating rFVIla
hYOR2094R¥9Bf 2.3 hours was reported in " SunmeRGI/IBEEI300632
for Approval for NovoSeven(r)3", FDA ref erence nunber

96- 0597. Rel atively high doses and frequent

“administration are necessary to reach and sustain the

desi r SMOORBRMesurgests ghat FYH Girapis anany ether frefgins, gy bg PEGylated but
&%E‘ﬁ&%ﬁt& %nﬁﬂn?ﬂ%hﬁnﬂ@%ﬁ il fﬁ&%@%& (on is difficult to

tain an nee requent i ntravenous
admi ni¥@ 5B Igliscinsersaewrstretegy for donbping FViieorgBtiagnleogles having

FVila treatnment could be rendered
%)laﬁa?‘*‘m%m%%?h%?h{e FVIla formcould be used which is

engi ne’e:n&dlatmg Sila haldyifd 6Tet3 houss vdsnefiorgd ind*Sffniagy Basis for

AR REporebeyit RBAdgtsian™ st & FraE iyl figesnd
freaubr Wi isiragdiede Adtessdry @ tadh d susaift iha dasmlee chikapemictdn
en a

as affinit for TE woul
P BRRS AT Aa AisatselBee el RS e e b PRl to phtgip agd the
fe8d bERdqRGR intARETouY RinfiMktratiRhs inkpRsdsirdsatc@idnsof thélpéliéntTfWay of living.

hereby_15 nedi a a stronger anplification of
coagufRYH Waﬁéﬁ“h%’gd brgndreidarors pdetntiba FKEa gqn@tcould e used which

i QI{g?fﬁ:Efe@ th Rk %? thapihiRBRSh AR s RYREVOERIRSR bfal% Rt a specific

of stronger c Thus such an i nproved
timﬂ qughea %vaéﬁmtucevléﬁnprpw tsqagpg hgthe ﬁfdbﬂwajm@amsm A modified

N}E@Hbl w@p{ncﬁ@mﬁﬁxt Fb r\fdﬁmaeinglﬂ& g%tré%fflg Qﬁtstreat]gnent of

I NCr ease ficiency w calize aces o
haprenoiengel dwepig dis gblhtyéo teiplase ingclivia & VIRG ingntiyaiqe G E cnnid kereby
L .. I
%&é&&%ﬁ%%ﬁ% Epa%lxﬂlﬁllca %‘ﬁw)e cgfggfaln :?fé\%lzli egld]'—lFl?C% ﬁeed ug the clot
fomgitibn pnbcé%\s/hlicbpomb]y evmme}:hmeﬂ)rmﬁtfanmf b ytrdrger 6. Whds| such an

R T o o ATy R bt STl iy B Sdpi

tianjni pytienis. €. t O the cells that are exposed fromthe

endot ium Si ere i ncreased ] ..

o o o itfresei efrciihey Wil 6 ot oe g e SR e grmras singe this i the
&l%ld&lwmeﬁhblwn&ihchﬂ&:em BERME attmamtdr@preseﬁt tmu@ maddiRn to
Fvi 1/ FV%‘I a variants an increased clott

inrased EHcigney pepritied %Y]l]q Wél? egsayd altipity fordrawt! lc%psp&pte a safer
prdc8abhTAT Gl dkOto thd 1Bz /00 fhe%&nﬁ't?'td) Sile¥ of GssBERRAAL L. to the

stronger clots. The variants may urt her engi neered

celds thasjereixposah romcdheensledreliin d S Bitgsiwherpdrpaserd PIBFoRgRIAR activity
,@jeg;rgylgy Such variants will increase the efficiency

of FVila even further since such a nolecule m ght

t ar gefceordingl¥: Uy maia nbjcdrpf fleprasent irye@ntinfocqugtide R VIla variants

: vé{ﬂ%h?ﬁbﬁ%égbé%ﬁ% FReiER ls%gh a(ﬁrn?#%{ d&!}tﬁg%{i’c%ﬁﬁgf%l(? cg&lottmg

hocy IS tar
tiow) troléerlan akilityite gcnvm‘cesimeger nlot%a?fhfovan)(ntg eng bafirthar eniginkered to

él!'flin an l?crft‘aﬁecf(j)prepgs Oll ge Cl ?E?tntﬁ Ib%n %Iafiiffllcn?)tgesu gfirr]]aérﬁs Wllﬂ 1%circase the
efficiency ofdivlareivifi fuahtnrsemb peehta nicdeculeanigied tapeniiee TF present on platelets

P aBeT e S e batR i et o BSEEGh s goT T arodeing

. mtRpSKesONids atdeting @il @Abadlint 1he inkrease in Factor X generation with the

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

with respect to proteolytic degradation. Proteolytic degradation is a major obstacle for obtaining
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a preparation in solution as opposed to a |yophilized
product. The advantage of obtaining a stable soluble
preparation lies in easier handling for the patient,
and, in the case of energenC|es qui cker action,
whi ch potentially can becone4life saving. Attenpts to
prevent proteolytic degradation by site directed

a pﬁpira@ﬁnﬁ Sbl&u@{ aslﬂpb@;red By OlyophilitddprauutieShdaiventhgast obtaining a
@ % gse s.88/.10295 Agpther atte t to prena

stalle splpls Eré'faarth‘ﬁ‘ fey i BT hand]iggior B priigmf /a '} fiejcase o emergencics,

quicl@s adtioR Slhich PotMfBlall} cahlthedme lifthading. @,tfeﬂlbtshﬁ pre®8jt@edteditic

the present I nvention iis to provide FVII/FVIIa

- degv&siﬁi"amysm t§qireqhed mptagengsis %Oft%otfwéﬂ%s%wﬁ@ﬁ% spdoped in WO

88/10705 OXRfthd? @@&@;ﬂm sr%par@mb;ﬁ%cﬁlqﬂcﬁelﬁmtammpvmvna is described

Vgr ot eol %;tl c egradation, i.e. possess reduced
in WES056%1%y to proteol ytic degradation. 10 A nolecul e

Wi T s, L QBARE o6& YR &Qnthﬁ\l'egf o ib B MHHQFWnBM?Whmh

~nunber ‘of necessary admnistrations. G ven t
in addigorciogh¢ ehoveinegipned impPved proparirsuase mare stabie @maesh@rotcolytlc

dcgaaat?o%t it & Bhssed QQducécf‘s%E{iﬂ B\ oRledif fthlddh N0 TOr €

rapeutic concomi t ant
en h a\nmeldculc hrah abangti a:rcel‘aﬁechalf-liﬂamldi ®cmaapl tbeamumm df necessary
EVI1a Iec

_ admérlu?taalt}y G%\rr “ﬁ%ﬁ afsscr n o Uér \Nﬁé&]’[i] ro%uc th ei]lhegt injections, and

the potential fot bh‘tmnlmglnﬁoré oﬁtmajftha@ag@ﬂt&ima legeld mﬂeammmthﬂmhhanced

15 renal cl earan duc .Thi s y
nergpuli i dhrraly Sty trgd ety e RoRardiies A8 anpgraved
circulatid BalAVTe el veayGa ﬁr%ﬁs]aéh mé ciequMtien halRgfel FdpeRein ﬁ@lﬂ&alnsure that

clearance to the protein.  Furthernore, attachment of

renal clegRiee Oh e pERIEIR §5 tedropthel Nt BREeAChiFved HycoRiugHng thprotein to a

cherBhINAoiG ihich i£XpaBIE 8f EdhidfiRg RBLLE réhalBdarfict BFtht 1%|té{n
bl ock a proteolytit enzyne Trom contact | eadi

Furthgrapoeso pijachment ©f p shpaica sty tbe pﬁoa@rﬁubmtw@g% pmEgecids
e;cp&!aa’qu;lmté@?@ mhief%&ﬁvayﬁf&cfgﬁmééf‘oﬁ,{nﬁ Xﬁa@fm%%’c&n%i 1eB@g to

been "use e preparatio utic protein
protgaligdegradatiph of the @rcgtmj H’o]fquryﬂ&ne |glygddj (BEG) npenofuchlthemical moiety
BV DLV VI UVl | @ variants
that %ﬁ%ﬁrmsed in gg P{eggraﬂ apéeg 60 %ro 1L Bro ﬁ §d i nproved
pr cPesst i g8l fuhbatebﬁctwemf k]mqﬁméntfmvmhomm pﬂomde\FiVWV]Ia variants

.hal f-life d/.or an j.ncr,eased . Th . .
whichon o i B e vamrali T SEP e RO bve o HpFgveLfupsgional i
vivo htMlifeaand /o hidditRased Serdingalfaged herein. BRI EF DI SCLOSURE

OF THE_ | NVENT] ON, Di sc]l osed are i nproved reconbi nant

Fvi Thegboysneriiaped phisntiyes argmetrby the spgspyesd \JI/F Vila variants

disc]§§éa$l&lem.ltl on in at |east one position selected from
he group consisting of L39, 142, S43, 30 K62, L65,
F71 E82 and F275. These am no acid substitutions in

BRIERDISELOSURINOSTHE INVENEIORVI |- rml ecul e can result
in_an roved clotting actjvit In interesti % .
enﬁaﬁsm%rg 1mmrﬁéequm‘amf\[?‘fﬂ%9f\yf I%Wawa?%@éﬁ Omprise 2

subsfitdfib Gl at TGt b g%lﬁ seIe'B%H AL the @i lcbRgstin@ loif EBQ I32IB43,

ave an enhanc osphol i pid meénbr ane bindin
K62,df665i A1, 82 anmﬁz'éagb@eﬁnm acirhsubstitptiens e thet blmihfl% site of the

FVII éﬂ@g‘iﬁl e éan%s%ﬂ%ﬁgn Rlllpqg\% c'f&hlflg Jidtlfvﬁy. In still other

I'ments
In interesting embodiments, the FVII or FVIIa variant has been further modified so

that the resulting variant can have an enhanced phospholipid membrane binding affinity,

increased functional i» vivo half-life and/or increased plasma half-life. In still other

embodiments, the
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5 wvariant has been further nodified so as to possess
i ncreased bioavailability and/or reduced sensitivity
to proteol ytic degradation. Consequently, nedica
treatment with such a variant offers a nunber of
advant ages, over the currently available rFVIla
conpound, such as | ower dosage, faster action in
uncontrol | ed bl eedi ngs and, opfionally, |onger
~duration between 5 injections. Accordingly, disclosed:

vafiad hefibdeqrfurifler moliMlel ko @¢ o8R! inMlehRd bioYVdiBbility and/or reduced
%ﬁﬁ%ﬁeptlde variant having an am no acid sequence

tydp prpteplyiss dggradaiioneCansepenntly.cagdieshestapntwittesuch @ variant
dreeR Rkt 8f ad_V!aﬁtaéé@ Bvdd the %reﬁﬁ%ﬁﬁ%trp\r/ II%E%EP A\ Ic@;s lower
shown i n o

havi ng the amno acid sequence

Wégﬁersa&n@n pamicentrolisd blgedings andyomtionyilyi, bger diBation between
iEjH&ﬁ,hé_t ution in at |east one position Selected from

the group consisting of L3 9, 142, 543, K62, L65,

F71, A=gerdingty, BidWbsedis & RadibleVII(BVITPor Rdomk VIRI(EVHE) polyieptide

A e R R T SR ERE T B S0 L cmions i
to fnAdar 73 FIEKFIKEY brRds PR F MBIRMAHDRY the Shino acid
Y+L8F+ROV+P100Q+K32E+D33N+A34T+K38T+L39E[ hFVI | or

Al
: S‘%@&FW/& SuENGEQ £ NG wpcegn raid panims seARgICE IS TPRPESE) hF

Wstifati ¥ ) r
;%Aés:%%%%%@ﬁ%&%&%z“&%ﬁ%ﬁﬁ%@%mﬁq 3,
2. 03, FIIR E8Rand F 19+ K32E+D33N+A34T+K38T+L39E] hFVI | or

[ WA PR IR MaldyRihnd i S hFVI DhFVI | a or

[142A] hFEVI 1/ hEVI 1 a or 9{3I42QhFVII/hFVIIa. Al so
d[wgd!!:@éNﬂé%T'F%ﬁw IEVIRY| | a) pol ypeptide vari ant
hayi ' ' - ' rising 1-15 am no .
ag?gﬁﬂ% I#]Cé?%ﬁ%?ﬁ%ﬁéf@%gﬂﬁb ﬁunan Fac?or Vlila

(B +A3S+FASKREKRB 4D N+ A T & RTHU3 S Ml oe  shown i n

RSN e AU R R e R
SEA BEHAGS +FAGH: LEB ROV 0Qa ISR EDIRN- 34T BSST-+ERE 311 or

R o P A S Bl o™y "Cheung and

JBsHBAGK FHSRR R P 189 DR T BN 20A TAR 88 T30 AFV R of De

f th t ljication. Lik , th
RURFARRY 1 Rk RIS B THATI M o S/ A O

AN hPPYhEVAS LPELSSILEVIFREVIR 8P 14 20RF ViRl i thi
the scope of the present application. In one aspect,
tmhlfgﬂ'bFWPded a Factor VIl (FVI1) or Factor Vila

(FVIY : epti de rA having.an amno.acid . L
seq lfl%%% delscggéﬁ% ?sl agf;lgar(]:gor ﬁ?ﬂébﬁl}&% 8‘?‘5%‘? a8 ﬁ]avmg an ammq acid
sequence comprising 1-15 amino acid modifications relative to human Factor VIIa (hFVIIa)
having the amino acid sequence shown in SEQ ID NO:1, wherein said variant sequence

may comprise a substitution in at least one position selected from the group consisting of

- L39, 142, S43,K62, L65, F71, E82 and F275. The FVH variants comprising the L39E

30

.mutation disclosed by Cheung and Stafford Throm Res 1995;79;199-206 are not within the

scope of the present application. Likewise, the FVIV/FVIla variants comprising the
I42N/S/A/Q mutations disclosed in US 5,580, 560 are not within the scope of the present
application.

In one aspect, there is provided a Factor VII (FVID) or Factor VIia (FVIIa)

- polypeptide variant having an amino acid sequence comprising 1-15 amino acid



5a nodifications relative to human Factor VII (hFVII)
or human Factor Vlila (hFVIila) having the am no acid
sequence shown in SEQ ID NO 1, wherein said variant
sequence conprises at | ast one substitution sel ected
fromthe group consisting of L39Q L39H, 142R, S43H,
S$43Q K62E, L65Q L65S; F71D, F71Y, F71E, F71Q F71N,

ot e SR R G e 0 U B s

the aminartidRéquetice sHewh RESIE@IDWD): 1 Swhdréin 8aifl WalidHR keq@8RBChmprises
.S .provi ded. an expressigon_vector conpr|5|n%43£e

there i

at least, g pbstfoEien slRstfdiige e geTn FEE HiBE PELI9Q, Tas OBt 142F.

$43Q, K6zt hess@8eS iF71DN ey By, 171 B! PHil €613, E@f(g, x?a%h\} 82K and
conprising the nucl eotide sequence as defi ned above

F275Hor_the expressi on vector as defined above. In an even
iy %ﬁ%ﬁﬁ&h@ls&ﬁ&tt,'thér@%r ovidedd ﬁh\éiegﬁge & Q%h%g %ﬁﬁnt Iacvglriant ]
cofposition conprising variant as der I hed aneve "ahd

definedgbpikar maceut i cal acceptabl e carrier or excipient.
Still another aspect, there is provided a variant as
defi ned above, or the pharmaceutical conposition as
defi ned above, for use as a nedicanent. In yet another
aspect, there is provided the use of a variant as
defined above, for the manufacture of a nedi canent
for the treatment of a disease or a disorder wherein
clot formation is desirable. Further aspects of the
present invention will be apparent fromthe bel ow
description as well as fromthe appended cl ai ns.
BRI EF DESCRI PTI ON OF THE DRAWNGS Fig. 1 shows the
clotting tinme vs. concentration for [L65Q rhFVIIa,
[S43Q rhFVITa, [L39E]JrhFVIla and [E82Q rhFVI1a when
assayed in the "Wuol e Bl ood Assay”. For conparison,
the results for rhFVIla (OSI|-activated) and
NovoSeven(r) are included. O rhFVIla
(OSll-activated); NovoSeven(r); [L65QrhFVila; A
[S43Q rhFVIla; X [L39E]rhFVIila; o [E82Q dtFVIila. Fig.
2 shows the clotting tine vs. concentration for
[142R]rhFV] 1l a and [L39Q rhFVIla when assayed in the
"Whol e Bl ood Assay". For conparison, the result for
NovoSeven(r) is included. NovoSeven(r); O .
[142R]rhFVITa; [L39Q rhFVila. Fig. 3 shows the
clotting tine vs. concentration for [F71D]rhFVII a,
[ K62E] rhFVIla, [F71Y]rhFVila, [L65S]rhFVIIa and
[ F71E] r hFVI | a: when assayed in the "Whol e Bl ood Assay".
For conpari son,.the result for NovoSeven(r) is
i ncluded. NovoSeven(r); O [F71D]rhFVII a;



[ K62E] rhFVIla; o [F71Y]rhFVIla; x [L65S]rhFVIIa;

A[ F71E]rhFVIla. DETAILED DI SCLOSURE OF THE | NVENTI ON

6a Definitions In the context of the present

application and invention the foll ow ng definitions

apply: The term "conjugate" (& interchangeably

"conj ugat ed pol ypeptide variant") is intended to

i ndi cate a heterogeneous (in the sense of conposite or

chi fmea fusdhenmipeatutherefippiouiged by expressipavatientoraprisaegihe Agcleotide
s %nc%gg e?fneﬁ'?ﬁéa epol ypeptide(s) to one or nore

RS- o‘iiypep Pde’ noieties such as pol ymer nol ecul es,

| i pophidli firtenspendbere sygravideba bbst esll ormpisizrthe nibeotide

2004/ Oégﬁjgld PCT/ 003/ 00.0632t 7 dqeri v tbi zi ng agents.
sequeRsedr piyed ARy Uil HEEROP S °LBT tIERE *PET evant

congest Evahif@Rlser afjsict, @eRds piodided o pharmaehtithl eonmposition

physi ol ogi cal _fluids such as bl ood, anpl.es of. ..
corppiji A @Rt asssfiy Vei@nd aphammaseyic %s%ﬁgwswr exciprent.

I ncStillmoey apem] dbrds piadided a PRQA ad @dinpdhbveirithtes .

The term "coval ent attachment” or "covalently
phagmpceykea) compasidon #alefingdeabwe.fpepiciag @ medicgmentant  and

t he, non- po eptide noiety.are either. directl

AR B SRR Lt ALY aeined above, fr e
mariufighiure of & ynedRumbatTol fhe j@hiRHt bPa BiR€asaBPh BROrdeP WBb@Hh ABt formation
. ,intervening noiety or noieties, such as a bridge,
isdesgabley  or |inkage nmiety or noi eti es. \Wen used

her Birther iR cts©f the praent PRlerfienvilt be appaehy fromibsnbelaw description

mol ecul e that is_ capable of conjugating to an
as welt asdrme Hie appendsd eeihe pol ypeptide variant of the

invention. to Preferred exanples of such nol ecul es

i ncl ude pol ynmer nol ecul’'es, sugar noieties, |ipophilic:-

BRANPPURERIPATON ORANEE BRAWINGS Ng agents, in

particul ar sugar noieties. Wen used in the cont

ext
of a Figlysheys Iigeclating ime vosorgatratopdat LLERQIF Yy [SA2QIME VI,

O RE it [ QNP PR AR RS STRIGHol sty

coliplirisogtha fesattt foahiiFVTTa (PSHkativatbd) dnd Novb§pep®i ate included. ¢ hiFVIIa

variant. As expl ai ned above, nqQn- ti .
(O¥Brastaten + g pspuptsy BLA AT Ly RO of Womnrvia;
o%& g Bfil, group or it may be indirectly covalently

i to the attachnent group through an intervening
moi eFig. Dishows éit ickdtinglinehvsasonentritiog dor [2RIhFVIErand [L39Q)rhFVHa

PR S e el A re

ind1RIRAP NovodbRha®; 0 (R2R NPV NELZOQRABVEA S an ami no
acid residue. The term"polyner" may 20 be used

i nt eFighdsheudihy clotiing timeevs; e@neentgasion fer (FAHPREY Ha, [KFREIMF VI,

OB S S PP R IR B Bt Ay
FobataRAybmithoresul pii NowsBeei® isintluded) o NwoSyven®; O [F7 HY)rhFVIla;

coval.ently linking a carbohydrate nolecul e to an
+ CKEPEBMAGHY, LY IBFVI & BEYS Y i ok UL ARk V2

optionally using a cross-linking agent. In vitro

DETAILED DISCLOSURE OF THE INVE&TION



glycosylation Is discussed in detail further below 25
The term "sugar noiety" is intended to indicate a
car bohydr at e- cont ai ni ng nol ecul e conprising one or
mor e nonosacchari de resi difes, capabl e of being
attached to the pol ypeptide variant (to produce a

pol ypepti de variant conjugate in the formof a

| ycosyl ated pol ypeptide variant) by way of in vivo
gP WOBSy| ati on. The term"in vivo glycosylation is

I nt eﬂ@@coﬁ@x% pr%}ft a%‘pgé’a‘&'&%ﬁ‘& my 10n ﬁ'lu %a]ﬁ?%lﬁgﬁeﬁ/mtmns apply: -

occurring in vivo, I. TPans

- procEgdemy’ ¢Qﬂl%a'3’0((glﬂymo@plgmbﬂm g:omagdtedmmd)epﬁ)de variant™) is
&ngg@s,g.d eptide. variant . b f

int 17 nk eé&g‘?p etérp nE&Ié gl y%%egfﬁ cog'ﬁosu,ﬁ"ﬁé‘:}g%{?%l) mofdeule formed

by @P coent eirghmes OEOWmtrnmeEpmigmndﬂs) tb Onetor| nidrg ﬂoﬁ—}ﬁbl@ﬁépt:dc

moR e P ad R B 88 BRI hecingle i Roigseg opoeganic

vvherel n Xis any amno acid residue except proline, N
is asparagine and S/T/Cis either serine, threonine or
cystei ne, WO 2004/029091 PCT/ DK2003/ 000632 8
preferably serine or threonine, and nost preferably
threonine. Preferably, the amino acid residue in
position +3 relative to the asparagi ne residue is not
a proline residue. An O glycosylation site" is the
OH-group of a serine or threonine residue. The term
"attachnment. group” is intended to indicate a
functional group of the 5 polypeptide variant, in
particul ar of an amino acid residue thereof or a

car bohydrate noiety, capable of attaching a

non- pol ypepti de noi ety -such as a polyner nolecule, a
I.ipophilic nolecule, a sugar noiety or an organic
derivati zi ng agent. Useful attachment groups and their
mat chi ng non- pol ypepti de npieties are apparent from
the table below. Attachment Ami no acid Exanpl es of
non- Conjugation Reference group pol ypeptide noiety
nmet hod/ - Activated PEG -NH2 N-terminal, Polyner, e.g.
PEG, nPEG SPA Shearwater Inc. Lys with am de or imne
Tresyl ated nPEG Del gado et al., group Critical Reviews
in Therapeutic Drug Carrier Systenms 9(3,4):249-304
(1992) -COCH C-term nal, Polyner, e.g. PEG nPEG Hz
Shearwater Inc. Asp, Gu with ester or am de group
Car bohydrate In vitro coupling
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noi ety -SH Cys Polynmer, e.g. PEG PEG vinylsul -
Shearwater Inc. with disulfide, phone Del gado et al,
critical nmaleimde or vinyl PEG nmal eimde reviews in

sul fone group Therapeutic Drug Carrier Systens
CHPBIHPOHt e I n vitro coupling 9(3, 4):249- 3040IM92203/000632
nmoi ety WD 2004/ 029091 PCT/ DK2Q03/ 000632 9 -COH Ser,

Thr, Sugar noiety In vivo O-1fnked Lys, OH

al ycosyl ation PEGw th ester, ether, carbomate,

deravatiping egents- BENEDI yathe carjugme is seuyaﬂt it yorcantydtipas Md

dét?d?)g :}I{ce k“)‘fe 1%%{1h25t @ﬁ@cal %IuXig gl.%é gbllgl)gcglr%?ﬁlﬂes bt n]luggtgd
polypgpitiderepriants of dauén@npomnclacﬁwglycﬁgm fAdror BEGylateyldmlypq)tidcs

R T s N S

viR@ny fRirthe ®ondpolyplefiideRiistly atel cther At BSovaEntdjoinedld 68e another, or
o APl COYSEra 10MR0DP SrsES ITNEh 20 g3 moety ox moieis,

6B b B, ﬁa&r%ﬁﬁ%@é@ﬁﬁ&tfoﬂxﬂm\ébégro coupl i ng Lundbl ad

and No nmoi ety Chim cal Reagents for Protein
NVodi £V ggtqsgﬁhere@g@e tEra s gon- p@ypeptxdc moiety” means a molecule that 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, in particular sugar moieties. When used in the
context of a polypeptide variant of the invention it will be understood that the non-polypeptide
motety is linked to the polypeptide part of the polypeptide variant through an attachment group
of the polypeptide variant. As explained above, the non-polypeptide moiety may be.directly
covalently joined to the attachment group or it may be indirectly covalently joined to the
attachment group through an intervening moiety or moieties, such as a bridge, spacer, or
linkage moiety or moieties.

A "polymer molecule” is a molecule formed by covalent linkage of two or more
monomers, wherein none of the monormers is an amino acid residue. The term “polymer” may
be used interchangeably with the term “polymer molecule”. The term is also intended to cover
carbohydrate molecules attached by in vitro glycosylation, i.e. a synthetic glycosylation
performed in vitro normally involving covalently linking a carbohydrate molecule to an
attachment group of the polypeptide variant, optionally using a cross-linking agent. In vitro
glycosylation is discussed in detail further below. _

The term “sugar moiety” is intended to indicate a carbohydrate-containing molecule
comprising one or more monosaccharide residues, capable of being attached to the polypeptide
variant (to produce a polypeptide variant conjugate in the form of a glycosylated polypeptide
variant) by way of in vivo glycosylation. The term “in vivo glycosylation” is intended to mean
any attachment of a sugar moiety occurring in vivo, i.e. during posttranslational processing in a
glycosylating cell used for expression of the polypeptide variant, e.g. by way of N-linked or O-
linked glycosylation. The exact oligosaccharide structure depends, to a large extent, on the
glycosylating organism in question.

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

residue except proline, N is asparagine and S/T/C is either serine, threonine or cysteine,
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substituted with an arginine residue. Aternative
substitutions are indicated wwth a "/", e.g. Nl45S5 T
nmeans an am no acid sequence in which asparagine in
position 145 is substituted with 25 either serine or

t WOSOH02WI1 Mul ti pl e substitutions are indi catP€A/DK2003/080632
"+", e.g. KL43N+N145S5/ T neang an am no acid sequence

whi ch conprises a substitution of the |ysine residue
osi-tion- 143 w.th gi-ne resi-due-and—a

—an-—asparag
i tuti| 6FF B t he SEBEREYI ne ré’é’f‘lﬂ@hlﬂi‘?{pcm tion 145
ith a seLyeHor @ threonine reglydcugtandnnserti on of an
ditionall am no a¢ g]?l?r qﬁﬁg quch as inserjtion of
n al ani ng residue 5y |c i ndi cated Qy GL24CGA.
IInsertion|of two agelhdricarvahatal arl ne 30 residues after
24 is indicated Jyaﬂg;lgg,GAA etic. Wen useq herein,
the term'li nserted pasition{X' ar "inserted at
poﬁﬂ“ﬂan XASTHEPAS | ﬁ%”t“ﬂ'éy ani ng fadtalr esi dde(s) is
(jare) inseptmd- between am no agi q,cgs stiqaue X and X+1.
del etiop of an a oaC|d suﬁue I's indidated by an
sterix_ F8PCE é'rrpTE oy e P ¢f the glycine residue
in posi ti oriorils?té i stindi cat ed by Gl24*. WO 2004/ 029091

I_ﬂ rrIBUI}LC {PFU)I(UUL c%ll)(;éyargoa ot ?nr:v‘ﬂdocoh%]m i La.L Cd, te-
r

ering 8Si dues n is nmade
eksdueve t@rpt he am mdefam d sequgnce of human wil d-type
F"f: NRY TGt 1D cﬁl&drate THre” l?‘rh!liro éﬂublfn $¥ah QﬁH‘WS‘lﬁ
us i'h connect i on speci f mut ation$ i|s I ntended
to al | ow{for addi m@}#au di fferences bei ng pBeshipisty, 1984,
gpart fromthe spetified am no acid differenggsi; B6Rnr759-
nstance, {in addit{on to the specified substi % utions
n positigns 39, 4P, 43, 62, 65| 71, 82 and/A8F 275,
heddhydel  QOxiEMEd & pRdiynpeetsl PIEG,V APEGylhtionBY CQutieset al., 1978,

[ SUb$LLtutions nplies  of such addi i I
Iy 1T cat i oir%’ or d ?l?(g?r](yences may i ncl ude trtr%%g%mglhcg?m'
he N- anglfagehadtle t prmi nus by ong¢ or nore amnijd@:3i WO
esidues (e.g. by {I-10 am no acifd residues), 9,@/&6555 WO
ddition of one of nore extra fesidues at th
nd/or C-fermnus,{e.g. addition of a nethi cH?’ﬁ@”
@ngitigo af Atg0 The NedrevhfdritelS as | whliro @8pling OM$.BHIBRE kivENoyes,
m no aci ¢ substitpti.ons", i.e. substitutio}%%.. s for |-
erforned| within gPYHs of amimo acids wit i “LTH{a Bagents fo
haracter|stics, el g. smal | ami no aci ds, acil @rateialfoditication,
cids, polar am noj aci ds, basicjam no acids, CRC resslnc,
ydrophob{ c am no pcids and aro#imatic am no
anpl es pf such cpnservative slbstitutions E#O@d*s%%n
MmidkolelC| My T abl €} Carb'e‘ﬁyd‘ﬁé gl N0, kI olplg ( Phs w7 ghdniine
S) Threohine (T) )) GQutamcjacid ( @ ut am ne
@P8Hi stidine (H é)%‘tﬁe (K) Lelcine (L) Methionine.
M Valine (V) _6_T enylalanine (F ) Tyrosine (Y)

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

rr!—rnmn'r:_m“mm*""joﬂ'—'

~eSNoS

way to indicate the amino acid residues constituting a N-glycosylation site (with the sequence
" N-X-S/T/C, wherein X is any amino acid residue except proline, N is asparagine and S/T/C is
either serine, threonine or cysteine, preferably serine or threonine, and most preferably
threonine). Although the asparagine residue of the N-glycosylation site is the one to'which the
sugar moiety is attached during glycosylation, such attachment cannot be achieved unless the

other amino acid residues of the N-glycosylation site are present.
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Still other exanples of additional nodifications

i nclude nodifications giving rise to an increased
functional in vivo half-life or an increased serum

hal f-1ife. Specific exanples of such nodifications

ave 2emeza%ised further bel ow. Mreover, the p@CTEa0038e632
vari ant of the invention 20 contain additiona

nodi fications giving rise to an enhanced phospholi pid
menbr ane b|nd|ng affinity. Specific exanples are

' gi ven AFEPBRElyTHEER BF APr-PrRlkrcpbid Meic dyumgermoiety and the conjugation

is id BN&taRvEDLY 7 @lv@"l\f Sy@os?lgﬁlﬁle FHd ed S aﬁﬁr[oeagfﬂr}cs%ue c\%ﬁglq%m%/an

mor e nucl eot’i de nol 8cul es. The nucl eo e ‘seque
Blaclypeny grpypie thermmpolyraptide maiaty s msdiit lcmneequntm&talteratlons of the

zﬁfnh& héld sfuerB )t (@ fgﬁ%ﬁ:h@ Ozﬁ-lahhg og%];yndergtﬁ%r gﬁ r%a%n}ngftl&l gne or more

‘pol ynerase chain
%D@maa%tehmldesf@nsntmlanﬁn vad Neglycofyl:modeﬁd dare cb titlabere s slch a

g‘e‘ﬂ%%é‘h&ﬁxﬂ‘%%‘%g%‘q’? vigt%e ﬁcr | be EH’\?P ﬁ‘é %%ﬁ%}lg}:génto theSammo acid
SF@peeﬁ@demy\cddémmsfmmqmce extensi on synthesis, using
ol i go I i ITers ca abl e of br|d|S|ng
or ef o Rt PSSt B e and iarm amenss & CA. CB, €D, G,

SZH 0V, 012909‘1&5)@% ﬁﬂé&@@ﬁﬂfﬁ@@ﬁﬁtﬁe Pioteid DRtaBSKPDES G %db .0rg)
b%efer (P asmd or r._nucl eoti de seguences
s S IBrA gt §Nmen¢lﬁug #06 SYmBelism fgF Amino Acids
ab@PdE}:@dbsl’l(tr@gfuah@;ﬂcd b dahifes, RRSL ESEY, |B:&¢t979 838, A% (#584) together
IE useful for perforn1n di fferent functlon%
ﬁ %ﬁ‘f"ﬁrﬁﬁtﬂnéﬁ’ﬁﬁ’tﬁlﬁmts i & (F¥SY- cel I s (a vector-
h ost shesit@NYamih® a&@?ésidhé gt ﬁlténﬁ@d ln?d}éa@anb:{nu}ng&ud residue contained

ﬁcleotlde sequence, |.e produce usa
inyie gtaup F‘é&ﬁlsaflg 9@1@&%@@&1@@) eysteiie (Spst ortGi,easpam: asd (Asp or D),

gRitantib i@ AR P EY %foéda?&ﬂl I8k &k c%%i"%t%& ytcﬁ hlafbcﬁ% @?s or H),

integrate the n otl seque
ispleucipg)dle g By lysing Hevs we k), deucine l(Leu o diptradtinontnd fMﬁte)ﬂM) asparagine

e nct.i.on
SRR D o PRA ) BB G18r R B (A ok Ry sSing peror),
thmmm (BHr oD, vabimel ViahoreV ) trgmogtab (Trploe Wo)] Mmdapdsiné{Tyr SUEN
rebiah shoul d be understood to include progeny

resu[tlng fromgrowh or culturing of a U 10 cel

"Tr aridk @ammtqlmgy bsafdr idektHRaE eainb@bid p@ﬁlﬁgﬂ&fﬁ@ﬂlustratcd as follows:
process O

t abl efer tq,the
Gi%‘t‘?%guc. ng Pﬁﬁﬁ"?g ‘88“&’81*’8 by“@laé'nnabqsw i"thegminp agid sequence

shbwon ih8EQ mmaJceth;zaRnhmgat@fthitm gwcnfé%&cthﬁlé? b6 dnd®4 has been
gati on or

e nmeans of enzymatic i
-S%?ﬁ%ﬁ%gﬁ an Pfﬁyné\"ecfs% YegtHernattys sukstitntipRacare ipdisated swith@li&s e.g.

NBISSJT bl an Midoh@idneq¥Rde if %%'a@&r&ﬁne iff goﬁﬁ&%@(ﬁeﬁlb&%}w with

S erforped. For exanple, the nucleoti de sequenc

e ?fé&ﬂ%‘g’ threoning Milaple aibstitugens aretindigate dwidfes “+”s egplémmmmssrr
¢ hmﬁeﬂnﬁa@ L

el 048RS, SRS 00t s e moosor
8 i ipReraganeitesidugand e sybstifution offthe dsparagiot sesiepd ingesition 145 with

a s@ﬁﬁHE}hQﬁreQﬁm?féE‘iﬂ?@ Hsetidn ﬁpzﬁ{ a@mtl\{mél n kl}eodagfgorsﬁ.ldtleh %ucﬂ s insertion

uence | It affects ranscri

of Q'é&a@n@:@mdae aficp 64 3dris lmlmﬂ&d’ig! GIZ6AI. safien afdwy akiﬁlﬁkﬁﬁli alanine
osi t,i oned so as '

res?cgleé":iaffe?@#l@@ lssiﬁ&g?qa i onb“ég\ﬁ%r%cr ?Vh@n U Bpsiy 916|tqrm<é1§med In

Itate trans
posiemX” phénsettbrbat position X” means that the amino acid residue(s) is (are) inserted

between amino acid residue X and X+1. A deletion of an amino acid residue is indicated by an

asterix. For example, deletion of the glycine residue in position 124 is indicated by G124*,
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nucl eoti de sequences being |inked are conti guous and,

in the case of a secretory |eader, contiguous and in
readi ng phase. Linking is acconplished by ligation at
convenient restriction sites. If such sites do not

X9 3404/029pdn synt heti c ol i gonucl eoti de adapt oPETAK2003/006632
linkers are used, in conjuncﬁhon W th standard
reconbinant DNA net hods. 25 In the context of the

prese %nthon the ternms "nodification" or "am no

aci d f PitgtisegRdicated, fhemumberingtad a@&ﬂeﬁmdrfe!pﬁlﬁé endnberein is made
efatigdioals 18ind6did s&fudife &P | . . 1o
acid reS|due del e |oﬁ%o?hgﬁ”§#fﬁ%é gg?%% gﬁ%)

i nser tie Y differsframm casasedin cennieeting w:ﬁfspcmﬁe megationsTik mtended to
AIRWBr addiohil dXfereRBEbei @J;gg'ste% ggult #8m tﬁer e&ﬁ% amino acid difference.

.Lnterchangeably herein term tro
K5 instapgeotn ddition t@meawca“wﬂmbsamnmsnwommy 42,43, 62, 65,71, 82

SR i &f no acidr
al t g??a%h :ével y&tgv I 1S gﬁ“’%’ Ei!)n 0 a%wma)éﬁod"?”ss r‘?& %HL‘J?‘F[HB“% jlgamples
¢f sadhgdditional e difieations e differetices afag iixlide wusamivabf GE NaBnd/or C-
ub ti f the am nq acid
B8 54055t T b Bl e sson o
QO¢ orinore extad fevidhes dbthede |a&d!!bﬂD-ter(anb N0 bd GG 6 2t e thiBRkhe residue at

m g residue to be rempved. WO L
B A B 8T S BBttt bTRAets sho: sbtiatiops performed

- WifRiA grom oy mﬁBxbladﬁ with kiR tidrRtefiMids, é@lsﬁﬁl{' bR 2k, 98 Qic amino

form One example of a FVI

ol ysféﬁﬂnag S0, B dne 51y ByrenhahicmyIno fciisvnd jromati mgino

amhe am no acid sequence shown in SEQID NO 1. It

shoul d be understood, however, that the term"FVII

pol y pifsof sijcl Gorsstvati v sliftions e shayreiouhetelovs abke. as
fragnments or variants of 5 SEQ ID NG 1, |n partlcular
ri é_/?x re tne 2 e CcConpt oS east SALASE

e @Ilaiqrﬁq 1 orefgﬁ&gﬂé)l 10, pasm no(sgm Threonine (T)

nod i | fAspartic amd (s co(ﬁiuaine(dadlcb(EEQ I D NO 1 The term

s—to-a—F\la

|?’IVI IA%Parb)%ro@:j:eg r‘ﬁ'“f“ﬁﬁé t| vé?éa' ;vvo chain form

V\Hel Airglmna(ﬁ)no aci dHisedisegne of FHEmEXNO I 15 USed 1o
he amno—acid-s ce_ of —V||HitV\d||be

U

undé Fsé’[éB‘BBeg}]at thet‘eﬁ%*ﬁ?ﬂde bondl%@hlmi@ﬁ@ﬂlSZ atide (O
1653 PrénylabRine (RO €-RRAIR (7PT M nasr1 n#-li‘xar‘r ved—and
that—one-of the chai'ns conprises resi dues
1- 152, the other chain am no aci d r esi dues 153- 406.

The 81 Other &fa }ﬂples 8@%&&&&5‘&& caflgrffs%%cla nrpathécéa%ggs gﬁ\yllng rise to an

nol ecul es produce Feco |nan
ingreasprbup¢tioapkin vzphd;alfélfm a lirféxdabed saruth RdtiFlife) Specifie ER&4mp1& of such

mc‘Mzﬁ&hB%Qﬁ e& LWABQ A e Qagw J%({?]TIS‘Z‘}% gpﬁlfﬁ?g%a\ﬁ%tmhewvcnnm

having t am no aci d seq
magTentamradditiondl Bddiffcatond gmiﬁg-'ﬂéb k@in éndifuied bRosPHITIN membrane

b,,y&,lhggafﬁ,;g@esﬁglflc e@(%%gFVI | a Rbg%il ng the amino acid

Wproduced by recombi nant
mean$he tdnn Exahgptide sthf:enbch FYnteRdédSto NN QREY &Ih6dchtive stretch of two or

more nucleotide molecules. The nucleotide sequence may be of genomic, cDNA, RNA,

semisynthetic, synthetic origin, or any combinations thereof.
The term “polymerase chain reaction” or “PCR” generally refers to a method for

amplification of a desired nucleotide sequence in vitro, as described, for example, in US

~ 4,683,195. In general, the PCR method involves repeated cycles of primer extension synthesis,

using oligonucleotide primers capable of hybridising preferentially to a template nucleic acid.



When used herein, the term"d a domain" is intended to

cover amno acid residues no. 20 1 to 45 of SEQ ID

NO 1. Accordi ngI y, the term"position |ocated outside

the A a domain" covers ani no aci d resi due no. 46-406
o‘IVOQ»E@(OP%‘HI\IO 1. The abbrevi ations "TF PLTEDHK2003/000632
"TFPI " mean Factor X, Tissue E ctor and Ti ssue Factor

Pat hway | nhi bitor, respective ? The term "protease

donmi n" i's used about residues 153-406 counted from

t he NThoterpeaygetarlisferyioe plesrmid orahennyeleatids isqqs&éndesthmdcapable of

R 7Sk O D AL OR T B3B3,

yseful for peréeningaliffareit actonshiecanplneter with conlpatible host cells (a vector-

/ rdanc th the pr
PRCRERDR AR He S ynBSF Rt BRIR Yt ag” PR ee vsave
qmmtks eﬂthbgeqtldsme t3 Qirgn &Eenlbrcssmﬁe)lﬁthe(gendwdlheer&fi&ed%‘ﬁtlhe sequence

8 AR R AR LS B 5t o T et wi
pntemehﬁfadut:bmporhhte denéing upl irPRRtd ol et ik So prdlh. or

: hFVll V,\D‘ 200 0 . 003/000632 14 A i
"var i a (rB 2?%3 PEFE{ D@ﬁ? Hred Arerusedsinferchgpgeably hercin and
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altgiich t&ﬁ’ﬁs%ﬁotﬂ@ b@iur[d@ﬁ;tdéu eSintIL&Prblchy r&ﬁftlﬁé‘ ?roﬁlcgryxpt‘ﬁ RE blﬂﬁmng of a
aﬁ)rrmllyln115 am no acid residues (e in
5 6, 7, 8, 9, 10, 11, 12, 13, 14or 15amnoa0|d

r esi d‘“ﬁﬁﬁsforﬁn%‘dﬁ”%ﬁd “tfhn;t‘eét%naHﬁe'ﬁgedqﬁﬂef&hﬁr%géﬁgﬁ%feﬁo%e process of

in 1-8, 1-6, 1-5 or 1-3 amno acid resi
inNgHweing PNAripe asallent pol ypeptide is hFVII or hFVIIa.

Thus, «GpeRbiyifiic@NEferst g
o R BBl SANLE o ML
by meanp pf enzymati@iigatign or otn@wgsm ine carcflgdralmd rdldtivato emrshiother such that

SR AT B ROl 020 Bl il B

ensadiagn prrotqppeptor sbereto@gs lemdlgp Izsaopaﬂidly Imked®,a rtubl%otlﬂﬁf seqﬁence coding

nor ma hEVI | a. It wl
o %X‘?E%‘S‘gﬁt'ﬁ% fXpgess &Sf?ﬁé%{?tdgﬂw%ﬂ?at%%ee dFdFﬁ@“‘tnd’f the
paijreppide 8 rimdteroe axthiander i dpbrabliy lihkdd b b @BaihHeeqRE: (R S the
lothigh 8 g 5 ueRgEs RhopbE plading St is arahy imker] 0 pgoding sequence it

it prresianfiedco A @xthcilitate@rah4tion. OBy CRpEARNY ;RGO FRASSBA the
substitutions and conbi nati ons

“%CEr‘8P% Sﬂ“‘ﬁ“ﬁ%ﬂ“@‘ﬂ% CAATIEANEEYE 21ch it the cise Py bissretans leader,

- configioalind iae&@Mm@ipAske! DinkiRLisREQ@NMMEheld y%gﬁtiowbt %rlvhmgﬁ restriction

nmodi fied in at |east one position re Ive to

S"ﬁ%\ h sifse A9 pelsiist ghen spntimsis ofigmyrleciifeadanjors or bmkersure ysed, in

hfanéfUnaNHEhnbSd FRBMbldaf: measured in the
* %Pn dol ytic nAssay escrllgigéﬁemao}ﬁsél n. In order to

exhi Bt the eeigxd of e present irivetiop'thetems ingdificatiort”lve “amino acid
mécﬂf‘(ceaﬂ]tg:’l Gy mténﬁed Iost:o@&'tré WAL 0? 5\%1111‘?1 g@pg élg %ﬁ@%ﬁbsn?u%%g of an

% of the amdolytic aC|t|
amiResaibgsidee, deletionfiad einirol acldmm:p indfesiesdrimchfag aRin. acldyesidue

Qf%té}gﬁ_f erred enbodi mrent of the

The terms “mutation” and “substitution” are used interchangeably herein.
The term “introduce” refers to introduction of an amino acid residue by substitution of
an existing amino acid residue, or alternatively by insertion of an additional amino acid residue.

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

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

(without substitution) of the amino acid residue to be removed.
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invention the variant, in its activated form has at

| east 20% of the am dolytic activity of 20 rhFVIIa,

such as at least 30% e.g. at |east 40% nore

referably at |east 50% such as at least 60% e.g
AOPYWHEI90% even nore preferably at | east SOVPKIMB/00632
as at least 90% of the amdolytic activity of rhFVIIa
when assayed in the "Am dol ytic Assay" descri bed

her ei I n g i, nt ting enhodi ment _the variant, in
'ts actelaPad Ve %‘ﬁi e yFYHBanclegis provided in single
mmhytcorce ex@fple uf 4 M%elﬁb&a bt & theS\Uﬁcht S hitParfN Bﬁﬁg%mng

m dol xtIC CItIVIt

ctivity of 75-125% of t
‘%ﬁ &’Q)FP:&‘X dFmenceshowiingthQ Hy NGkt iths @L}Jd be snd@smdt howewemthat the
fehe “Bel bally e}Stlﬂé?'%H rc@ﬂeré Wﬂlﬁke l\ﬁbﬁl‘,tﬁ l%ﬁ) ?snfrfﬁ':?%}ls or variants of

g'%scrl bed herein. be unders
11 NQy L b pastiguday vamﬁrltwarw@ sesuice mnpmsayeast anef ueh as 1-15,

prefRRbRSCHL min® 88 R cGliHs ab 9&{}&%‘3&% 62]#2}1?? ] |g ower

clotting time corresponds to a
act i vilhgtergGFYHE ar EFMle Pﬁﬁ!iﬂ@&é@’dﬂiﬁsm b FiilJa a®ldcvle ipyovided in its

déﬁ@éi’edtt@olcﬂgh ¢HE WA theld ?n CAc Seglé Fi’of?ﬁi&#} $15a1111[s |u§;ed to describe

ol ypeptide variant I's's
B 8@id| sequenet ol BV it Mhi&bc gy&l@ﬁl‘o@ﬁ etfat 10y péfifdybbd bedSeen R152 and

Iflﬁt&rﬂq@ {}%%n&{:lﬁﬁlﬁw\ﬁ ar a l e '&g I{.ﬁ?{. gn@fﬂ)ég}ggpglmgg(g)mpnses amino acid

neasur e
réséstues hlSMcZ@MbﬁhﬁQﬁﬁihoE&Wr@iﬁ&@@ﬁB%@632 15 The term

"i muRogeni 6 n._connection with a given
subst gﬁcgmilss #%ﬁ %ﬁﬁ?% refpte & lleand FY Hamqlch:s pfoduded by

r@ub&hﬂﬂﬁ&hh@u&sﬂfébﬁé&h&ly esponse fromthe i nmune system
or anti body

The jmune onse, be a cell
medi aJ{’éﬁoF emsg Bﬁ‘ﬁﬁ eands é@‘fﬁé wfer tuild-type IemanfYAnd FVIla,
rdsmwnay 0gying e RmFd dcicg@gueﬁkéﬁ.%% bl QE(P p?/ Nt t her

defi on of _i myunogenicity) 5 reduced
anti E@werp@aw fgd VWFVHFJ@C&F\ to fnlmac atiideypedfVE adim having

-tﬂemﬂ%ﬂfﬂe&dehb’e shzmﬁ nf %{g J u|Ot %E;F%Q% o tgﬁg}%ﬁy @ﬁantsﬁ%n example

det erm ned use
PFVH%ISQ\IOVP%CVW@O or in vitro. The term "functional

in viy ' n. Lts no nmean
t he O ﬁeélngécf herdid V\% tﬁe ljg%la A)u%@qio éunblas olptg&ni gg? coyEf an)z;cngre&dues no.
He P SERIBNOdeAccardingly, thestesi fokitipn RBaBA ottsidé e Gla domain”

r qet r IS at which the
C&%ﬁﬁg'@ta?g%sf&%ngt%a{wbg ASE t@bgf the pol ypepti de

var i dine abtsevi0ins GFX HEF amdf‘rapl”mbMEactq%sc, @iksue Factor and Tissue
In vivo

' to determning functional
Fﬁ?offgtpgé);%Elbg%rr{fﬁqeﬁg Y1ife" may be determned, i.e.

t he Theremat‘prokaghiob@fs of ustHebdapleYiBRRt5880d @Jdnﬁ:ﬁtfrom the N-
ten,gmgcul ates in the plasma or bl oodstream prior
el ng cleared. Determ nation of serumhalf-Ili fe |s

of t eMhemer:® “GitdMpicRitd han )
1 h %{j?fce“and selt%o gﬁgﬁ%%@ﬂ%@@?‘%‘%ﬁéﬁ §§3ap poe2
a"ﬁig é%ﬂ’g\tf‘fe{’ Vdeareiachtsi cation of the magnl t ude of |
f uncThe®ah “pateny i¥ hedidbd o 1h(§1 te tﬁk%ﬁﬁ%@@‘e' f 154031? cR mprgved in

serum half-life include '’ asrra
aceordance with thg gresdr fuventioa: Althcglgh mmpgjeemcdypepﬂde t$ p¢ awdified by the

present invention may be any FVII or FVIIa polypeptide, and thus be derived from any origin,

e.g- a non-human mammalian origin, it is preferred that the parent polypeptide is hFVII or
hFVIIa.
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cl earance" and "cl earance half-life". The pol ypeptide
variant is cleared by the action of one or nore of

the reticul oendothelial systems (RES), kidney, spleen

or liver, by tissue factor, SEC 20 receptor or other

r BO2pHER2%edi at ed elininatlon or by speci fi PCI¥DK2003/000632
unspecific proteolysis. I cl earance depends

on size (relative to the cuto for gl oner ul ar

filtrati,on), char attached carbohydrate chains,

and th pFiae ﬁ%’ép‘gfpe@lé‘ﬁq’ whish differsdipong e maese ame acid residues from its

h i l !
e L R T

nidi H’gOfalétai'mm 4rid repiducs)y prishiapinall-10 ammo vGid healdies, e.geindrs) 1-6, 1-5
bh iadek f
£3afiddRclbdales MociRYy, %ﬁgﬁgﬁ ] 1de 99/ hEVAY Prﬂms'le‘lals,

sw tabl e nmet hod known 1’A t term
a%IARIS Y Pigs By contdies If- {Miotine pedl mlodlfwatmns (fad dxampled, 213, 4, 5, 6 7,8,9,

r f { t the reley
PETPITA Py o 1 b 8 el ad ), it 1-d0amindacd i feptions. ..
i‘ﬂgghﬁﬂ &ant-Byzmmmrdaaomﬁhanexhsaélame: tb ehetpamhit ﬂﬂ\)';@pude As explained

AL LB TRRA B AR BN Bl e

MMPmdeomtsar(ttaqulrtﬁﬂg llo)thd:iﬁés@.ﬁmﬁﬂ?od ﬂllﬂgfger?%m the SEQ ID NO:1 in at
| ] anl nn rats ra IS Or plg
ARSI TR Rlip e Bijisons 10, B3 8. Ri BB Hiambior B4

adm nilsthe p&deﬂt BEHEN QRN Enh Ymodlﬁcaﬁ§@dencélﬁpds§e§ nﬁ@fnﬁﬁé deletions,
as the area under the activi ty In

ani n
SE‘E 091*' ?Hé’ C@H‘H’U@“(’%ﬁ'&r@fﬂh‘éﬂl bsomgeretped iat apolypaptidetvagant
daaem O bRl BY
e DAkl Pierion SEY BORR a5 pht kB R (o the paren
30 F%K?'@nousl y in rats. Typically, the activi ty

meas UTRheird “:Hﬁﬁolyﬁé %Qllt}r*gs 91%513% t%;¥rrear?§1 %guf\ll t’.‘iaﬂ.ged in the

her ei nbef or e. he “exper1 nen
6.(5:}1 Tgicdssay bi@gwb@{blneemmlm guier tbl&ehlblU@mddﬂwc actwnty” a vanant of the

{
. 1@\?%&2 %Jneifp’; aalcbf\ﬁ)a?ti% tﬁﬁg%g&@& ﬁ% BYed Ipgst g&%ﬁ@ %@F{{g Claﬁt ytyI thVIIa
. whep|agsayed imthk EAmidbilytie dissayd dmﬂb@aolarebew\epmfeh’e@exﬁ&&%ﬂerﬁ of the

[&nt l.ecul es ween t he
iRl Nanklhe IR L e hearadhite st
gfViacsuck ag at lﬁhﬁﬂﬂ%j elpeat dehisd 40195 hﬁ@ﬁﬁ'efeﬁﬁﬂﬁa@ HRBHYY such B€ar least
6&5’(3% }/gksgga%aer\% [ cgij I}; nor m .e. corrected

or er énces P ﬁ,{g PPl lest é%‘@e%“c%ﬁ%atéﬁi@ﬁr%gfs@dh%ls
arldalytit dawity otV Sthed &6ayed HAhd %rmdofyﬁg WSEY” described herein. In an
m?e?{éﬁntévﬁ %m g%rvgt e?I ytic degradation” isprimarily
G MEntip s a‘ft’rYéte?)fﬂ“}*p%tSP@@anN tbmammmdoxymc
adtiefllyestFEEASUEH Aéiah YimidalyBE QERe V}/lﬁf 75315%@95%9%15&81 il acitivity of
eve rfs a3

hﬁgﬁga“ son to hFVIla or rhF e.g. Novo
Tm ned under conparabl e condl tions. Preferabl y
the nmeteml‘%ttﬁl A8, détdaﬂ !
10- 25% or @ 0- 50(%“%3'2,@'%%&?’%”%3 r%‘l R 3 fofé Blood
Aé(sgy giescg'igwetégerggo}} wﬁi,bez@.dmsm@@mahm @:@vﬁ@ﬁ%aurdﬁﬁﬁ Ehe Whole Blood

. Aﬁﬁ)e’flﬁfh@l?illﬁé I{Eé;dsei;;t% éﬁ%ﬁ%lggé)f%gzyglugt{/ugha lﬁvaFr clgtﬁgé E’F‘SB‘I’VSB‘?}“‘S toa

30

h‘ﬁt‘”%@ﬁ@ﬂ a@d¥y. i s such as by at |east 75% (e. g by

75- 1§90 i e l 90% ﬁ?'\f/ib , the

pr ot eol y?ﬁ c I\éeﬁg gi onmiIt dg‘i?[eatsatl pttigg e of the
polypeptide variant is statlstlcally significantly decreased relative to that generated by thFVIla
as determined under comparable conditions and when measured in the “Whole Blood Assay”

described herein.
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The term "renal clearance"” is used in its nornal

meani ng to indicate any clearance taking place by the

ki dneys, e.g. by gloneru]ar filtration, tubul ar

excretion or degradation in the tubular cells. Renal
cWeariii¥9depends on physical characteri sti cPCEHDKRME/000632
pol ypeptide, including 20 sizgs(dianeter),

hydr odynam ¢ vol ume, symetry, shape/ rigidity, and
ght of about 67 kDa

char Nor a . o) ecul ar wei
O B Py npgnic . 4% A GG Aot Uy ghn substance ¢ intended

od indicas e abiRene! the ﬁbﬁﬁfe@ REAdUTRY 180k kY théﬁﬁﬂurﬁ%yw The
sui t abl e assay . an established in vivo assay:

Fpredpipgnse ‘?aé’rP&Ia Céil euiniRedy mediaiskrespensederesyg., Roitt: Essential
Bkl iy @8 Réitign |]:'ﬁ£&tvlal§)dfm( ﬁrtﬁler dﬁﬁqh&l mﬂduﬁ?%emc ty), Normally,

fl uorescence | abell ed) polypeptide to
Frdugsd aptihgdy Fracti \awewﬂl é@ 1 ipdicgtionpf gadueed 1muiuh%m$dy fTihe mduced

1 o n det er
rngﬁlg‘%?\/rg@%y'orﬁﬂ};bg ﬁg@gﬁbj lﬁsgﬂt ar g?@aﬁl}a@eeﬁ&hoqﬁmﬁga in gn]g arf, e g. in vivo
& iyvitnguman wi | d-type FVI I a, under conpar abl e

condi tih0Rgm “P@@B&{aﬁpt wWo htaﬂ%fe”ep : Used 1rgliﬁerg)l§1%i§]§§e§1¥u%%,d% tﬁ’le time at

the pol ypeptide variant 1s e
Yhielt 20%bf the biplagical axisity 6 polﬁﬂﬂtlclm&harm iseskifl padabat idie Bbdy/target

to. I1a.or. rhEV]|
(If\g b RISl o Bl oy St pelpespigarins s 50%
Qflﬁm:muebomheed to the surface of the nolecule” and 30

s side chain exposed to the surface

“at | t 50% of
of t hgx%% lg ggtiye t%tﬁeéer@glmgrfgr&thtl #n vipehali-lifg c semup half-life” may be

débeanmhce id, tha\hme Gt Wiiieh b 6tthébdi de¥ h
etail, It Ciql d be not eg hat 3 agﬁm%frgm?tgfﬁrésmm%ma o

L AR Eﬁamwéme%s@alm balf-hfe is eftanfraresiiple than

defagninmdk SlufctonNdn viod hiheﬁfétan@@le/%%lag}f? 82%381.8& GRRLR is usually a

g@gl ed. to t he surface of the
in S Gaergpitndenf fiscienal ia'vivarhelfie dliemat ey temis to serum

Ak lhahd@fi’%hhﬂﬂlf‘ﬂfe"a%h ad ;(191f-'1\#e9' ‘s%Rm}’c'D%tr:nt%g' gplflgs?'rwe

t hese ternms refer e su ace atcessi
clearrs” ard legragee alfzlifa”. iThe polppeptidd tariom indlesral fythe adiv@af one or

o @lthe defedSeh ny casges it will be
necessar yc to Fﬁb %l}éa%{gﬁgﬁgﬁék hgﬂ%’r p!xee" Pﬁ&‘@&rﬂyﬁ’éwc factor, SEC
TGCREPrchy chehfepmm‘tm@mte@hnmiaam weby petifie oﬁﬁrﬁpéoﬁg:l P¥6teolysis.

t r noi
N s Dol 00 o o T g
attpehegisiabghysiyate cls mal tmer prasehd&rc(f osliule reoeﬁ@tsdmhe pRtin. The
reoni ne

where the serine or t
"hARRREE AP il seried o prsasentast Beotealiticanreceptor
bindieg adtivithakhe fhresisndl by bio1EE a0k &frunh hak- ﬁfc%ﬁﬁae“dééhﬂiﬁed by

e surface of the nolecule.
a“&ﬁ@‘@i’%t‘“‘&ﬁ%@ﬂ"&ﬁ'Bh"eéﬁd clains, any reference to "a"
conpahe Rirm “tcghasddn ad ed AduERS hﬁ%ﬁorfaf m%%%rfﬁ% X&EJ&H e-ife is

n‘m‘)%( ?. r}pnoamdresndue a substit
oD erieag fhafifc idevieleinel ol mepidenerionis s@ausmﬂesrgmﬁcanﬂy

inGreRbd RORPE REALI DT a%&r@&%nﬁ] b Ssuh %ﬁﬁﬁaaq? h| i qsg Inz)t

is clear fromthe particular con
Newgeven®a as qegarmined npdes commb@mnésemaxwpwallycmﬁn%ﬂﬁn an

Ssotf consisting of AL, Band C' is
ex?ntendegng{apglrl]égﬁgdﬁg{ #’Eﬂs%ﬁfﬁ ﬁatl ons of A, B and C,

i . eThevermB "ATUCiAeB] Arda UnddBHE QuirveAwikhGdmidistéied intravenously” is used

in Rgﬁ%ﬁg%%ﬂ% 18 L& ko %s O1-,tareg'1i G ?elr ﬁ'ng ?i?tglvelty% se?'ltarg etlrmecc%mo\gﬁe?é thle S

polypeptide variant has been admmlstered intravenously, in particular when administered
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or conpletely separated from conponents with which it

is normal |y associ ated (other peptides, polypeptides,
proteins (including conplexes, e.g., polynmerases and

ri bosones which may acconpany a native sequence),
NUeR2YMEO2%8% ds, cells, synthetic reagents, celRGIIH§2003/000632
contam nants, cell uI ar corrponent s, etc.), e.g., such

as from ot her components with 18hich it is normall y 20
associated in the cell fromwhich it was originally
inteavencasly itfrapoTyipeily) theactivitg neasutedés the q:uanngacuvay” oidaied

W TRR R Pyttt APt < GRAaY BRIRE PR et drmined, the AUC, may

commﬁﬁt%ﬂlﬁécallﬁlateH%y Aabmpater Iﬁagmmpsmﬁﬁm Gﬁplﬁhdtﬂﬁ@ﬂh 3d1.is
pecles in a osition,

t he mn resen

m xt H %BF“C@Eﬂ‘qOQé‘i‘ﬂt Bhorflg’ ® BWS%%‘F&%“{“WE on hspwegn th| AYCiv-
vhiasd of dhﬁ’erén‘fe SR Ble AR Bétken thd ddtiafR Yt Bk 'i}%nthdhcﬂnﬂ koAl the same

species in the conposition). In sone instances,

t he
aE‘Pé'ﬁé?nf aivEn S@sld&iﬁéfr%fﬂ%wréfl Grpseveriynthe Al - e ammcally
bl z@AQH Lok QY8 0hr MBERnddI A hd Rtied H%8) ahy B&p‘?é%gédyas 'A‘U@ {dose

t han about 80% or preferably or e t han about 90% o
a@rﬁ’é“sieé‘?ﬂ ated species. The terns "tissue factor bi nd| ng

Si t €"The @} +r¥fic e%eﬁ&ﬁﬁ%’ tggec%tl itic d\%rg%‘?ioﬁ"f IS&)Hﬁlaﬁﬁ(tlht\éﬁded to mean

site binding c are reference
thEk epblypeptidewreiant has tddec@tsonsetmtem proteelytic émra;hlmrerglcompanson to

de i hed,. 3 term " hydro hoblca
Py VT oo kG Bl R oAbl Qe Brefray,
thelpgotedipie, depfadatiol'ad rednBB@by Eméasarm% ® by Td)l@ftﬁ,e& fﬂy 10- 50%) such as
enco asses e

"ch d Ilo
TR 6 D P S O BT o e s 5%
sutf Q41023090 053 19520334 &Q@%Zmo% e\?éﬁ%ar@f,mermgsy 4 Y&k060%,

charged am no acid residue" includes th | oW 'ng

sushiphBy ddradt 75%6igabe 43- 1000 ersuengt ieast PR N&smreferably, the proteolytic

de ﬁ(;ﬂ,g@gdﬁcegh@ragggstgg%no acid residue" includes the
low ng amnd acid residues: Lys, Arg and H's. 5 .

The t'l&neriﬁMpmna}cimme is epad in s hetmel meaningtp insicate anielearance
ta.f_lc_l‘)ijF bﬁ%s?}g[angld%&ﬁ’a&%‘%é gﬁ}?ﬁe%&rsﬂltrat l'lyl’ublﬁglr exc gﬁﬁn or %radanon in the

) term mamn% use
tubyled agie Rehal sleaincerdsperids on phmqahaimestc(imcg of the peil_smpndq including

31&" @@%%EWEN{JH&HM% %ﬂ’urr@ éé/%mé?ﬁgﬁfa?egng\é@lt)hgg hgrgecﬁomially a
mnbmia'wsa,lg!‘s h%put (iS’rkDmh emnsmndhmlmmumffnﬂluc far femal tlagrance. Renal

unt ans a dosa r
crlirp} R R e B B Poaf o SRR ik sspaggTypialy,
refid slehitandery detQMicd H§ adiminddigrgtal IR (e SURKRIAbENS or flucrescence
in the recipient of the dosage or anount.

ment
PR e {0 AR oD 1 ool sas s agine g8 i Hrom te

pati&re. REdRe&ItEnal B &Bhde A\ddt@iedelhtvedo FastRponting rbfeéhle

or Factor Vila
polypeptide, e.g. human wild-type FVIIa, under comparable conditions. Preferably, the renal

clearance rate of the polypeptide variant is reduced by at least 50%, preferably by at least 75%,
and most preferably by at least 90% compared to hFVIIa or rBFVHa (e.g. NovoSeven®).
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 defined with

- reference to Example 1, where the calculations, etc. are described in detail.

It should be noted that when the terms “at least 25% of its side chain exposed to the

surface of the molecule™ and “at least 50% of its side chain exposed to the surface of the
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(FVIla) polypeptide variant having an am no acid
sequence conprising 1-15 amno acid nodifications
relative to human Factor VII (hFVII) or human Fact or
Vila (hFVIla) having the am no acid sequence shown in
SEO 290N, wherein sai d variant sequence cdIIKEE3/080632
substitution in at | east one position selected from

the group consisting of L39, 14, 543, K62, 20 L65,

F71, E82 and F275, vvith the proviso that said variant

Ak, o A IR ARG Lol e s

koAiny 1643 S Rd GicFa¢S ﬁ&tB&BMABmEﬂ}ﬁa&Tatic&mE]chﬁvhﬂ thE Wbditkarm where the
%‘Eﬁ%‘em’ TR HARED 1 B3N RaRee T PRECSHE] WRUFRGURe-g/porine or 2

&m&onﬁn‘élremdue in posmon +2 relative to the asparagine residue to which the sugar moiety is
Y+A gq%‘K +P1Q£K32E+D33N+A34T+K38 +L39E] hFVI |

eiied (LRl PUCQUERIBIS PRBSRI R8I ooHk SETRIESGERRPYIC oF  threonine
fdaﬁ\{éﬂ add €Hese positions, where the serine or threonine residues are introduced, are allowed

F4GK+L8 F+R9V+P1C9+K32E+[133N+A34T+K38T+L39 hEVI 1/

, 1.6. to have less than 25% or 50% of their side chains exposed to the surface of the

{nleﬁ,EmBQV+PI OQ+K32E+D33N+A34T+K38T+L39E] hFVI 1/ hFVI I a or
30 [142NJhFVI //hFVIla or [142S]|hFVII/hFVIta or
[ | 42 APHRRresepicigsoription and[qlamqamcqurmﬁm faa comnorwnt e.g. in the
EHREH o Aol R In TP O 'Y achf B

or&l FVI p{?)a)%?/%r [ antapcoﬁ‘pr [ sags rte%e su t It dé}pgb{l &, eic. is
m@d A0 4nOFIOTE ofXTTh M@@Sﬁt&wﬁt@&stmi@otnﬁr\me or unless it is clear
frb%tt}l;}:(e}{ rr.l__c\j FE&?etx't ngt @H"?é’ﬁdt'ﬁ% ase Ilqumﬁlg tﬁg %)Iﬁél)'ens‘smn a component

FVI I vari an conpri ses

- 189 fiom the gtlonp tamsisting efrA SR amddC asrboaidediotindédetaiiecombinations of A,

t|o [ Vll,a variant conprises the
Egﬁf{}itu?fo ’L‘% A+§o:Bﬁ'é°fthrq er interesting
enbodi pelpgeptide, hideditidy edguéned or bther coMbbnedf is FMbla&dV @#hkrpidis partially
s the bstltutlonlélzaﬁlnaf [
‘?fﬁggﬂ"% Sﬁgﬂ’é‘ﬁ% (FRMPORSRIS IR Whicheth isngrmal er’ésq&\?rqd (gher peptides,

FoWfpeptides)pr@tibs (ifMititg oRHldxbE e3U BSlyineritds@d $H8Lmeb Whth may
further interesti ng enbodi nent_of the inventi on t he

FATPGY 2 BYESCPRIRCIeiceict s swthetingagents pliularicppaminants,

J6felr colfpoents, Bt D%r % | RAbeESRdch Bl IORDIRITRWitPTvhith & is normally
i nvention, the or FVIla vari ant corrprl ses the

asensapediin, the el f(G‘EF?’hlqhdt was Qrigindly demiwedr Aguol mgptsi«mwﬂmm sequence,
RlotHehongdr&n s 1%ate<§ @ﬁerF Vislpafatl 3! dothpYeddl) fbver&lLSREp A from

t he substitution
other components of its natura] envxronment such that it is the predominant species present in a

composition, mixture, or collection of components (i.e., on a molar basis it is more abundant
than any other individual species in the composition). In some instances, the preparation
consists of more than about 60%, more than about 70% or more than about 75%, typically more
than about 80%, or preferably more than about 90% of the isolated species.

The terms “tissue factor binding site”, “active site region™ and “ridge of the active site

binding cleft” are defined with reference to Example 1, wherein the above-mentioned

" sites/regions are determined.

The term “hydrophobic amino acid residue™ includes the following amino acid
residues: Ile, Leu, Met, Val, Phe, Tyr and Trp.
The term “charged amino acid residue” encompasses the following amino acid

residues: Lys, Arg, His, Asp and Glu,
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15 In a further interesting enbodi nent of the

invention, the FVII or FVIla variant conprises the

substitution L65S. , In a further interesting

enbodi nent of the invention, the FVII or FVIla variant

CBRBP1LEN% he substitution F7ID. In a furtherPCT/DK2003/000632

i nteresting enbodi nent of the# nvention, the FVII or

FVIla variant 20 conprises tte substitution F71Y. In

a further interesting enbodi nent of the invention, the

FVI | ‘Ghe By [‘megetave] yohurgedonipe aadé ssidoeg”’ isclbddsithafolloming amino acid
ther interesting enbodi nent of the

r%zzd\]?gsntﬁsgﬁﬁd ?H{e FVI1 or FVIila variant conprises the

subst Tiﬁel.l:bmi"pCEi'sz.y cBfvgddnamand acid ragdue” diichides the i¢flowing amino acid

t of .the invention, the FVI| or FVIla vari ant
respcp si’:[‘g%g&gﬁ%d bstitution F71IN. In a further
i nt ermettemg“;ﬁrm@ﬁmmid ré¥iduehencoipiéd B follbhh 55}61:&0 42Kd residues:

" EVI I a r es the substitution ES8 In a
C‘lﬁ: PEh&Pr ’déffgéyé nB fﬂaodl ment of the invention, the

FVI | Dhe tbl *rBantmill aghised Beif RERIdeS Bmdnl SnodliRgiah EH&}E@B(e £,
82N. In a further interesting enbodi ment of

bROOPRT LTABRULARSHEOTNEYY), Blce.[Digs) EPWFagqainEals, sEhbisy. |r%§umh@p1gs,
haHSS, I Hobbd %nﬁéﬁ%ﬂeep\@ m@%pga%mmamow 000632

20 In a hlg interesting enbodi ment of the

i nventhederm tCF%ctWIamomt weans g dospge aramayt mfécnentm/mdmoom desired
re@ﬁlmi"hb agsﬁeér Hlpg‘ltag:éﬁr_é}'ﬁgar?%égc@/g gr %ﬁ)%g%\%h%pg)rvgﬂgnt in the recipient

consisting o
ofthe dosegd erramswhiect ed from the group consisting of L65Q

 K62E and S43Q It will be understood that it may be

advant ageous to conbi ne one or nore of the 5

Vatiante ofithetineméidn subst i t uti ons Accordingly, in a

furt t of, the nve

s DT bt e L in et Gtk M O T

varlan

' (EAI!a)spmlyptbudmmaﬁt haoiag ki ohisio a6l eaﬁ;eﬁi:e cf)ﬁapﬂslﬁé“lﬁ-lg éﬂiﬂ@ acid

65, F71, EB82 and

 mp ittt Rfhes pan bt SR opBiin ot Yk Gl having te

arhih® BRIl Ber)uEicd YRovaDINSIESY IDNYO Q| whet&ini 54id vadia® & eéﬁ@ncc comprises a
+K62, L39+L65, L39+l77l L39+E82, L39+F2

S“E%E%%g“ ay Igast pre-positign selesied fromthe group gansisting of .39 142e$943, K62,
LOOFT 4 R8Eafdr2/843+K62, S43+L65, S43+F71, S43+E82,

S43+F275 K62+L65, KG62+F71, K62+E82, K62+F275,

L BB theprovisosthatpaid varigsismet 5. F71+E82 F71+F275 and

Eﬁ@@ﬁ3N+A§MI@8TQL§§E REVTH ment of the
i nventi on, ﬁfﬁr roried | t e variant conprises
a[All%*dﬁzE"'m@Nfé 'ﬁ'ﬂ'@ﬂfhﬁ?ﬁ]lﬁ)ﬁﬂhﬁ*‘(ﬂﬂ ¢rons i n positions

LRSS FIOR S D SRR RIS he AR ey |,

pEﬂrltY'lc,l@FaRmdtP 10@@&32EWWT@K3$M39E]hFVHIhFVHa or
[A1Y+A3S+FAGK+L8F+RIV+P10Q+K32E+D33N+A34T+K38T+L39EWFVIVhFVIIa or
[A3S+P4GK+K32E+D33N+A34T+K38T+L39EJhRVI/hEVIIa or
[A3S+FAGK+L8F+RIV+P10Q+K32E+D33N+A34T+K38 T+L39EhFVIVhFVIIa or
[L8F+RIV+P10Q+K32B+D33N+A34T+K 38T+ L39EhFVIV/hFVIIa or
[[42NThFVIV/hFVIla or [142S]hFVIVhEVIEa or [I42AJhEFVIZhEVIIa or
[142Q]hFVIVhFVIIa,

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

comprises the substitution L.39E,
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15 substitutions in positions selected fromthe group
consi sting of L65+K62, L65+S43 and K62+S43. More
particularly, the variant of the invention may
conprise at |east two (such as two) substitutions

SEP@eHePIsY om t he group consi sting of L39E, LIRIMK2003/000632

L39H, |42R, S43Q K62E, K62R, L65Q L65S, F71D, F71Y,
F71E, F71Q F71N, E82Q E82N Hhd F275H, preferably at
| east two (such as two) substitutions selected from

t he ghcifrtbe mRbsitingg@mbbdibef@f theQntehfidh, theGAHl arEVIRAAGant

nor e pr.ef erabl east two (such as two)
cgﬂBgﬁeFfl\ﬁtgP@H?tégi‘é%é'ed from the group consisting of
LOOnT1Y L COOHKEE OB GAS0, TT1YoKOoE, E T eA30
+ +
COmAiRE De Faprgtion K3y t i cul ar  L65QFK62E, L65Q+S43Q and

KGZE*@”&&QThérEht&eﬁin?'ehb&diﬁxEﬁ%ﬁ’ tHe T RhEST, tREVarH a8 B Atiant

of the invention he variant conprises at |east 25
cPIRprases the substipnion f2Be) substitutions in positions

sel ecieGuiifep B ifA&n S dFEvimy
K62, L65u F7§Hut'r fganH&d‘F%%g?ﬁg%c gsénst%st [ t(l,Jt [ cglr?s%ﬁ?}m
CRIOBNiScE thasubstitution 843Q.r om t he group consisting of

oo AR g i itmel 7 0% St e RVAL O ) M gt

cOIBPrisBiBe Fbblituli@OKKB2+E82, L39+S43+F275, L39+K62+L65,

L39+K62+F71, . | 39+K62+E8 39+K62+F275 ]
30+ U Feftpr infeleSfing EnmiGment 35 atvepdpms the gL ge P Magariant
cdnBﬁilsEs?t]:d-Eﬁ;Eﬁt,utxoﬂ.KGﬂE82+F275 | 42+S43+K62, 142+843+L65,
1 42+843+F71, . | 42+S43+ | 42+S43+F275 + +L.65,
|42+§é£i‘ﬁ’9‘?”"|%%ﬂk%%‘¥ herjt g Wm%fhefﬁﬁr F4nant
rﬂﬂﬁb@ﬁéﬁ&ﬁumn&ﬂﬂdﬂ@5+l:275 142+F71+E82, |42+F71+F275,

| 42+E82+F275, S43+K62+L65, S43+K62+F71, S43+K62+E82,
543+Hp 8 fyrthee intesosging grghqeiment ofite [reysutioms the [RIbas &Y/l Yoo

og%mmggm&ggmsszl S43+L65+F275, S43+F71+E82,
3+F71+F275, S43+E82+F275, K62+L65+F71, K62+L65+E82

K62 +118 8 figrthesintargsting-ombadgpent pisthe fpentiopythe FEDr EY s marpamt
4},35, BT+ ER kGO BL+F275, L65+E82+F275 and
+

E82+F275, preferably substitutions in positions
sel edn é&lﬁhebmemtanggqcr@hqdlm@nef the imygntioh, e PYRE FVT2 variant

tLAR f%}tgﬂg "aflé?KGZﬂGS and S43+K62+F71, in

p rticu +[65. More particularly, the variant
of t Aea furthenintemastinggmbpdiment efthainveemst tht FVHer Fylle Mardmit

f,.,lg;nggs)t gé{}gih?é%é?%gs sel ected fromthe group

nsi s F71Y, K62E and S43Q Specific
exanh e furihecintetstibSSEPodifdeYt-tiGREn vidifo)ithe FYHS4 BQMa variant

LG5 F71 Y+K62E+S43Q in particul ar
‘o %%E@ﬁ%‘% aI'DﬂQThe variants of the invention
POSS &5 5 fuitther iNRFRGSEEMBDIREdNt HOh@ilvEntioh Ythé PVIIdr FOUb ¢Qthnt

clotti as _conpared to hFVIila or rhFVia. In a
CoppEpeESt Feeiﬂ’% m‘)‘%ﬁi‘fﬂéﬁt of the invention the ratio

bet weeftdrifer rhteP@tlﬁgDerﬁt%ﬁﬁﬁhn%iQﬁe nQ&diRh) tﬁ@Ff/Hror FU8a variant
variant (t"a,;ant) and the tine to reach
comprises the substitution E82Q.
In a further interesting embodiment of the invention, the FVH or FVIIa variant
comprises the substitation E82N.
In a further interesting embodiment of the invention, the EVII or FVIIa variant

comprises the substitution F275H,
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clot formation for hFVIila or rhFVIla (tt) is at the

nost 0.9 when assayed in the "Wwol e Blood Assay"

descri bed herein. Mirre preferably the ratio (t,a,;
antftw) is at the nost 0.75, such as 0.7, 15 even
MYPS0e&08% ably the ratio (tva,; ant/twt) is RCTAKGO03/000632
nost 0.6, nost preferably the ratlo (t anantltw) is

at the nost 0.5 when assayed 7% the "Wol e Bl ood

Assay" described herein. In a further interesting

enbod Imfighlpfntdrdswng evbolimen ,of Ihla evedtionatht FY8mpFiVile yariant of the

ARy ies 3y Ren o Rl TR e opiinghe btLest Phiv. cooe
aﬂd'-5$3<'n,tiwb=irﬁﬂﬁe)rseleceecgﬁr0rﬂﬂﬁ gwnprwnmmgl ofD8H{, lK?S&EIaﬁdIlS43Q

(e.g. . substitutio rel a

o 13 B i ap Hat rasS b b Gecaps Yologebing paé afars of the
abeVecnémidhdd saBHit AN BECortidely N a fidiRr HRABIIRg 8RbREMbRION 8
in the section entitled Nbdlflcatlons in the da,

INNGRYEGN, the Héqlqﬁt,\pomgﬁag 7 leaghtwp Lsuch adwe) substiptionsiigpositions selected

fﬁSBﬂthé biofp LaRisHRY &11.3beRdSSBORENT RS, qi?‘]?tE@rhnahW such as substitutions
ycosyl ati on site as explalne t he section

P et OB E108P T ARG AR, IE0G 515, FdP e 894165,
Lg.hﬁh@i‘df L3RRGS %9@#2‘1'5313’5& @”ﬂzgﬁlr% ?zglfar?,}sﬁllﬁ@+@7251ﬁ%xﬂ?ﬁn142+582,

decreases the' T bin
4 Fe e SHa62r S430805, |SdétFBn 54%2&@@?27&&62%&5 h1'562+F71

I it
R P T R LB L0 B2, Ryt g eBtens
Aeeordiagto s embediimentarf thednventign, dtdsprefesred that thé earianBeomprises at least
ul ar

f t h di fi ti
ot S B S Bsuael B s et b e Bl RS o5+,
Lﬁfaﬂ(@vuss*;sm JETH +H62m17 bel43and Kopes43) in paﬂfdd it AedsOtwdSuch as two)
re.o t e stitutions ntlone
s SHORITR AE Postiars, SRR ddtom 56 &rogp CoIsie LGSE R 145 +Siyda
KEQQMSKﬂZn'e gafifeularl¥, fle vAFRAS of It ARntidrBayimpiaé at B3kt two (such as

nprise at | east one further, am no _acid nodification

Q) SUysHiRYiPRS pPlFied fomAbesgroBR RN EHMEtb L3l AAQ AN, 2R, S5,

KS2HG2RUL 65 L6 FEOBAEDR0BFHE, RETH BHINOBARDGRIR and 2219H,

order to avoid too nuch dlsruptlon of the structure
PrafrErohy A d2ptao Euch vl AubstgptionsgeleciedSesiny Be groupeonsiniag of L63Q,

FIM, |K69E‘ aE&/!;JfB@ Rk @'@f&l’db%t Yekt! t\%]k & asttliB) duBY tﬁt[ﬁtléng 'gelectcd from

typicall'y conprises an-am no aci d sequence havin
the gepyp C%%mgj 050y KGRE AndSEQQ Bpanific ekamplecinclade hﬁSQﬂﬁéh’

LRI R D S B P e o gl SERY i felicwtar
LWQHK@EQGSQMQﬂn®K6ﬁ+S4éflazén?9:/o i dent i t%v\é\ﬁnt gnSEQ I D

NG 1 [
det o RN e e RS E bl ioypont U efifgmbrises a st
thfde lﬂﬁtllal?s)/thmbm;bﬁhmnone irspdsmonslse&{:ted Iﬂﬂm t%%ﬁup t:tﬁisi?.ﬁngl c\»/i\’{ 139, 142,
e a , us
SEkBLG RIS Sigtar s 0PH SBheSlidiy o g0 e selebtps g the group

coﬁﬁqu%rurmauuz;m r1L39t+lu2@K§t1 I30HMeAGES, m@mn;]#mm,, L39+142+E82,
t matrix

| d
LBRHE SR D30 BSe e b 530 b ey o, 1 o

L3‘%9&4ﬁ2¢5 REAME 486k | 1E9+H8)-APASEIMRESLEN?, F3dhK62+F275,

4ft /of am wust | edu/) (Nucleic Acids Res. 1999  Jan
L Lég’(“i’)‘  EOLOYESY, 10eL63+TRENESOT A SES2. 839 F B +F275,

LANEENL0S 1434583+ K &Y, #430585:11ds Bao 434 F AN+ 5434 E82, 14248434F275,
T42+K62+L65, 142+4K62+F71, 42+K62+E82, 142+K62+4F275, 142+1.65+F71, I42+165+E82,

142+L65+F275, 1424F71+4E82, 1424F71+F275, 142+E824F275, S43+K62+1.65,

S43+K62+F71, $43+K624E82, S43+K62+F275, S43+L65+F71, $43+L.65+E82,
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Deerfield, DDW I1. 1997 CGeneDoc: Analysis and
Visualization of Genetic Variation, EMBNEW NEWS 4: 14;

Ni chol as, K.B. and Nicholas H B. Jr. 1997 GeneDoc:

Anal ysis and Visualization of Genetic Variation). 15
NG 280H620910Ns in the G a domain I n an inter ewATMEK2003/000632
enbodi nent of the invention, the variant further
conprises at |east one aninoflacid nodification (such

as at | east one am no acid substitution and/or
SUBEEISHFDIS) S43%-F71-He82(h 4830 0275, FABeF&+aDT 5, KOAeL65+FT1,

LA ROR B SR PRl kO By Koty

wﬂwmﬂsz ¢65-8F7 1LPED 165488243278 LS ETLLES2 W76 q)taérablyatxbsmuuons |
i ncreased clotti ng activi ttﬁgs be achi ey 2( an
2#%‘? 0

“bPﬂ'?&’r?E%%f lggted dromythe STOUP PRRPISHRS ¢ 7L pst3s
Shiex 621089 B smﬁsmr a%ﬁm%ﬁ%akﬁmﬂshe Surface of
activated platelets. T enhanced affinity is

bel i eMets pagiculagly the vzwaat qf ithgtiByenfigrempy ecsmneisn atleast bree dguch as
tﬁr&s ﬂﬁﬁﬂuﬁ@ﬁsesglegtyﬁ %rpm%ﬁeo%s?ﬁ/&%mﬁn%%fms@'feﬁ% grsmrm 440Q.

e ot her coagul at | actors, particul af
SMSC examples inchde DESQUTTI ¥ aKD I LEFQIRT IF-SA3Q, M5Q+H§6E+S43Q and

c I'va 2 gthQ’HﬁflypepgtlggfﬁlM@l aThrealt Ingr g;stelae

act i VEteivariantaofehoinvénon pessess @s irlcteasedmriotiny aghety (m‘mmdnced

clgltjigggqe %{cohlgagr%a?q lif%\{]?anor rﬁlﬁﬂi ﬂ] anprgg %?lﬁl?q,délaent of the invention

the pdrinchetvedeh tlRainey lﬂlrﬂ@h tlot tohhaloasm&lsé vm‘anﬁ (018:: )A€ tHelti@die, to reach

th 30 ﬁg EYJ&S% |a t h Sdﬂ%s B1I :‘{@ﬁeﬁégsgﬁ%ﬁ? E‘iwhmemood

Amyaaesmeﬁ _cheﬁeh@MoPd:M:ﬂe@b@thﬁ@mmgggxtwﬁb Qsme okt 76, such as 0.7,
menbr ane_ bi ndi ng affini ti' rm%/ be neasured % nmet hods

CYER SRR PRTerabdy th Fatio Sty tad 1534 the s Q, Agost pReSEIL]FReTatiA (tvaiandtod)

ishieihs afkues wﬁ&n @hayed mEihQ@Wﬁ!% $hidod Asgiby?‘ des%gbéc%ile?n 10824

or as descri bed anpl e in US _
2004/1p2 Ygder m@wsmgd@/dm% gﬁthe pyeniswi t1h¢ amanbmnprﬁea In&0 amino

ac’f&/ﬁabd@caﬂmq (EBQ &ﬂs&ﬁ??tﬂg sﬁé?a E@Qﬁ@fﬁoﬁﬁﬁg&gg d rlé) l%:stltuuons),

nbr ane |n Ing affinity ave een descri
e arlr3 tmige acifl grodificangris ée- 2 \AEPBOAROS) Bl ativedo FEQ IDNGE753) .

P t :
P SRR RIS i 5, B oI i
Gbsiomameis tekpim_n@cf inglme ﬁmam@nathdj‘Mcabfuazmensbethméﬂm déBainhibklow,
aniify aPleaR R aniflo B b yF B R R unclipBor apav-elypapytation
sitelas axplanealfin tHeaesting ichti et mmndudten bi aﬂﬁlgd)fnﬂlkmgz&imt{ﬁetles” below,
s ect e e

stititutiaon in,a It10 ou
QSR a1t i asmeoich PeBcanion Shichessresing ek uhiEe Rlse.
ExafiplRof the |1£ﬂteﬁﬂ1@ﬁllﬁe£tmh£1§18 degtibdtin @iEediofRAfitledt“OuR@ sdodifications”
ne of said substitutions are conbined with an

belq¥ertion of an amino acid residue between position A3
and F4. 10 Particularly preferred positions are Pl O
and K32, i.e. in a particular interesting

Further modzﬁcatzon

As indicated above the FVI or FVIIa variant of the invention may comprise further
modifications, in particular further modifications which confer additional advantageous
properties to the FVII or FVIIa molecule. Thus, in addition to one or more of the substitutions
mentioned above, i.e. a substitution in one or more of the positions 139, 142, S43, K62, L65,
F71, E82, F275H, the variant may comprise at least one further amino acid modification, in -

particular at least one further amino acid substitution.
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enbodi nent of the invention substitutions are nmade in
positions Pl O and K32, preferably Pl OQ+K32E.

Preferably, the substitution to be nade in position 32

is K32E, the substitution to be nade in position 10

i V8O pood0290¢1ihe substitution to be nade in posi tACAPKI@3{080632
D33F, and the 15 substitution,bo be nade in position

34 is A34E. The amino acid residue to be inserted

between positigon A3 and F4 is Preferabl a

hydr oﬁﬁ BEFLiognpiA dootmich dissentign of e strysre ped fuggtionteé the FVIT or
FVIEepdlypeptides the ASAor F‘VIIa%Blyb&ﬁtﬁE 92 dnb6r tﬁ@ﬁgg{tﬁﬁ ?}éplcqpy comprises

the .i nvention the variant nprlses at | east

PFENING i FHAPSIGe haingas ﬂeaﬁfé‘é%f iderdity witk SEQIRWO:P] 0Ch as at least 96%
ilehtity wilBSEQ 1D 108 ¢ GPERY D% i @ARL 5); one§é¢ D H@fta ast 98% identity

preferably, the variant conprise
it (@ D ASU1 for etleaso A% idegth® withSEQ ID NO:1. Amino acid sequence 1dent1ty

D B RS R RE R iV blgrgrerson

1 Fened @99 husingldefadlo parametérs ¢Tharmglson etrad), rgwﬁ\a:maaﬂvallﬁlpfdvﬁ@ the

Bl B L s B e i, posin-

spRPLGP perdficatand ekightalix doses N&ﬂdxc Acids Réedatch, 22: 4673-4680) or
e necessar each and sustaln
%Q i’ﬁhma@gheé Ha%as% verst Bll'l 6é elé‘ Aczds Res. 1999

eS|red
Tgoh SEHIL6E-E) bl;dt&alaaGENiEDS)i{t Ve gl 25 i(NRhd1ss, & fN&H&lﬁs 1. Ir., and

of frequent intravenous
DO%‘Lﬁﬂ%ir Qﬁ’p d‘? lg’ﬁé C‘?H“E?ﬁe%n%’w Tl ctisughaation of HrenepaVprstions
EMBNEW NEWSIgL4; NidhelagaUB eanW'Nlbho@aslff’Bgﬁr 19007 "G%Héﬁcill gﬂalysxs and
Vh Ilf-l ife @nd/or i ncreased bi oavai | abi | Ity (suc
$yaligation,of Geneliey Vaatignkinder the Curve as conpar ed to
rhFVI1a when admini stered intravenously) would
A%Screase t he nunber of necessary admi nistrations.
egionsin the G damaien of the current thVIIa product
Wi th th bR diGBink @b’lﬁ&&ﬂn?ﬂ h@r?lgvehp(?h Bt %‘lént ?lf (fogn%s?sl,?t least

obtalnln nor e optlna erapeu I'C
onedRRraidmodifinttion fagh aha rlQitﬁemb lagniref dceictubstinktion @nd/sr i@isertion) in

o8 g ROOUAS G b i 1412022

A@é@ﬁdi ngly, a further object of the present i nvent i.on
ist ved FVLI .or. FVILI nol ecul es
o oy Pt bl Ry bl speci it igpeay brievedhipign
ingreasedhcioting adwniymm\ba inthidvell by ¥n éhadRd BfdE HFMGHIRBREVI
tgrlﬁe ho q]o %rve as co ared to rhFVlIla, when
MM oS TR OHP ﬁé’??é%fw enhon i Swkace abackiate dhplptelstse Bhis
enbdnoed afﬁgl tpistbelidvey to fosufiGh @ hibihBAbyal chiteitibf Bletﬁ@ §<§vale FVIla

Fvé al of t.he invention, the variant of
POIYRS HJF DHECFUTPHEYLY Bl Pﬁheréé’a&tlatlOeafgqtorerp@rucnlaﬂwﬁc'&lum the rate
of acttivaﬁdilﬁ(ﬁ‘rflx & oUWl 1 ha%ﬁo Brp®) HREPE b dgahx%ﬁ(o ot €L Sivated
E (ii chnent group has been introduce

Vélg%q ¥HCB 918 & dbe Weeased activadongate of F¥rthénresults irsa higher amount of
activeltRioRbir, Bl had & ABherPdie Bmoésrh\ﬁﬁf?)%'o?ﬂbﬁr‘? a vari ant

which, inits activated f
Thus, in a preferred embodiment accordmg to this aspect of the invention, the

polypeptide variant has, in its activated form, an enhanced phospholipid membrane binding
affinity relative to the thFVIla polypeptide. Phospholipid membrane binding affinity may be

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

Biochemistry 1977; 30;10819-10824 or as described in Example 1 in US 6,017,882.
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1o and when conpared to rhFVIla, generates in

i ncreased Area Under the Curve when adm nistered

i ntravenously (AUC ,), in particular when adm ni stered

intravenously in rats. More particularly, interesting

WP 2UA0P0YE t he present invention are such vaACTANK2803/600632

where the ratio between the 1lv of said variant, in

its actvated form and the AUC'v of rhFVIla is at

|l east 1.25, such as at least 1.5, e.g. at least 1.75,

nor e M‘E‘Ffélﬁamsyﬂ the HVdbGla dzmamd@aldnaso ait increaget] pBosphalipid membrane
I

R PUE DAY R R dincPbod Gl e K QBTG O P87 o

articu
&}‘ﬁ6§5@f P@b@ulaml}telcsimg@spom it tlneéﬂa danoaie asednédifial sropaitions P10,
serum alf-life

Kﬁ tﬁByoAﬁla:J e{l)l a];s ﬁE%P?A O ar: a}g ammo daclg1 %ga} E ‘5??8 a}nd F4.

as conpare ccor

i nt er ébus, mcp prefntrcxﬂfenm&mm of themvaumnt the RaridnhénfipisésQin addition to
n e ti.onal i.n vi o hal f-1ife or the serum

BE SR o R b et Nt PrsilabSyens plbititforcia scsiion sefeated from

thegtodthenkistigtdf @16 KI2NDE3 ¥ A il cbinBin@iork BRréuRr UM

hal f - |fe for rhEVIlg is at least 1.25. Mbre
pr ef eP'fBPer ipigEsting ?@%@%@Aﬂ%@%&ﬁ%@%ﬂ%ﬂs -2 qogibined with

ah Osertibl 6f atPdmiAdhoid teBidud Bet@&dnips@tiSfiab @hdig.and the
rel evlgnt half-lijfe for rhFVIla is at least 1.5, such

as atFarfigualy prefomed posiiongyre Pitand KB2, ks dtha pastienlar interesting
eﬂb@cﬁﬁx&ﬁmf Yhe@hvehB&SfubRitudds Qre @'in #dr:éc uflaﬁlo ﬁrdqqzal)refe][ably

| east 5. One way to |ncrease tiron h
Pé?QJa[‘;:b?rEotm nis to ensure that renal 25 cl earance of

the psefginly, ih% shidHEsd o I%l;:l'}ba?ie osﬁ%n% hi gy ﬁe?l? ﬂ?yﬁmﬁﬁé%ion to be

con ug at|n<I:1 proteln em ca
mage v@a)@anme Bis Pd@ﬁf he suhagtun@dncbe ahaden'qiosmlo& as WBFC nd the

sﬁﬂgﬁu%rp{og}e dE i %{gl%oggfl 18 A S?E{] eg?]?{)) ﬁcgg]teas r%e 1a§c’¢rta%between

noi et elrn or su
P@@m%ﬁdd"lpﬁ mbﬁmdb}gsa lsydnaphrolaé ﬁlﬁmblab'idk@m(bieolﬁipaﬂicular the insertion is

_ t f tact di .
Ag?xgt Izlo {)tm%st Ze%%\'ﬁeglg{egﬂ" fg? nyﬁegltlmﬁ% i tpjapg}'éspﬁ%l%(eone of the

fog;bymglfurgrEEﬁa)adnfmaMe: A3, mqut:em DIBBREA ERS coliBinalidht thercof.
1Vf%en us n the arati o therafpeutlc prot ei n
S0, b SRSt ph BEune Folloptine Tagher mosHsHEOKZE,

PIIIQ#KBZBI@3£YQBIOQ1&B2E9ABE@I|’I@@-¢3§E-‘-D%P%3\!}%%’%/ 81%9‘%2%+A34E

a e Lnformation in this respect
Ord'{by&f%é@&*g%%\%@fﬁéﬁ%y for developing FVII or FVila
nol ecul es having inter alia an increased half-life. WO
ﬂ%g?/ 029091 PCT/ DK2003/ 000632 25 A nunber of suitable
Foeatuiste Gdfavein o an increase in AUC, , ,
f unctad @RalaihPh¥WYQ b 1@@%&‘ Iof M
atihglr a cgggsﬂ%u AL s% ﬁgﬁﬁs SQI mary hgsgs for

are disclosed in varl an
Appiovpfor doysygs?’ aFB'At m@rqneesmumbeo% QS%Relaanthngbvloses and

freﬁbérﬁ%@r‘ﬂ%nsﬁr?ﬁ% ard géecgﬁ%t&% l‘qu{ a?n\é ﬁtf he ‘%8&51\4‘%@?“?%0‘

l'ecu
prephyBeg3gTentps a@vm‘wgwdsdmtdmﬁsfcgmnﬂixme di fmmhofobﬁm and the

BBk 00 SRR B B8 s AL AL D o

- polyp
pr ot &i m@ls«ella with bldnger cireulbtivhibhiflife dddor Gidraaked b]ﬁa\&ﬂétﬁi:t?tsuch as

ri ant el one or npre of
an i0FeaB AT DG e Qlr R compreE A VIS pihen il aieipeqtan GpveRously
woBBikdreadd MO aiter bﬁ%éssﬂ?ﬁd:ﬂﬂlsffhﬁcﬂlh.@vémthg k$46Fiatidh of the current

. der . L
rhFVIEY product with frequent injections, and the potential for obtaining more optimal

therapeutic FVIIa levels with concomitant enhanced therapeutic effect, there is a clear need for

improved FVII- or FVIa-like molecules.
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the resulting variant inactive. One exanple of such a
mut ati on i ncludes S344A. 10 The introduced am no acid
resi due conprising an attachment group for a non-
pol ypeptide noiety is selected on the basis of the
NAPJIPEOY09% he non- pol ypepti de noi ety of  choiRES/MEEIH03/000632
in nmost instances, on the basigg of the nethod in which
conj ugation between the polypeptide vari ant and the
non- polayRedhsge chi eved
i nst ance, élg mﬁ&wch&t Ofghcp?é??f"%é'e" eRHE P I?"%“QC improved FVII or
gof WWBH@C%KEYM F¥lle haramtsawab hxymbllaydee R U mafor 9 mmased
am no acid

ey kiR Genl 8 af }(nlcgeese r?aalgmnﬁlg %égvl&gﬁ CpRpArgsbto thFVIla, when

resi dues “conpri Si ng
déministazet infaveroushe agt @Mph nmﬁ lirfckdaft cRiihgyseti Dy
cyst ei )gcecboas artic acid, glutamc acid, histidine, and

tyrosi ne, » &1 ghintprasipag qebodiment of; theinventioasthé varioi f the
ah’dntgiﬂlftuam coraisels atN@xEEonp ikfoBLRR |aﬁfach%§ﬁt&? @rfgr a non-polypeptide

ticul ar cysteine. \Wene
g%éfe % hL“)ﬂrrgrﬁt9 a‘é Pgﬁbmfzgtrgr WPrdh besa infrsdeed dea mﬂltemymz&dtomshie the Gla
demaimduced into 20 the parent pol ypeptide, the

positl,@n of .the amno acid residue to be nodified is
pr ef eraBf-§" Nigesting yarant plithe wyertian & aofarinitavhier, Bn“ts £Ml«dted form

ord v bempad VB eREVIEE eréfh‘?es'?ﬂP nErellef hEL a@q%gg’@/

%P’Ham ng acid resi due whi ch as a
RISEIGG Intrausnsssd s A UG h@agunfaawhaen(eﬂmlmdeﬁed E}ﬁﬁvélﬁ‘)usly in rats.

50% of de
My patuldry) ‘Ht@r'eﬁ)ngﬁgﬁ ant. rw éXesE;ré gn%@%ﬁq@a sy vgl'géysq%\ﬁlléerq_the ratio

chai n expose

teareen e Aldicef q@@swanaruns it a&tmthﬂeﬂn ix6le el AT G, glovaﬁgls o last
F

a 3D cture of the
lgf!ﬁ khl.%h ] atq{bsﬁz % %:k: atylﬁ’ésl?‘l F?%%He‘seﬁb Yk ll'lqggge Bych|ag atdmgt 3 even

A n@fpgabimiqam hehas i 1ed§us i HEULR whEh SRR
e nodified according to this aspect of the |Jrné&)(§1ht| g‘ﬁmusmm
iIs preferably selected froma part of the FVII or

FVI | aThinéfecuiney tdmkpdng b QCiake he b '.
H{cpeggeca cljghr]‘d;tro]&y si’ toep " td/ olr oﬁf (gfhgiﬁ(%ﬁ]ehggto haﬁ'slﬂ*'e %“é" or an
Bt §rfp6’§’ t“h’é’F Vilaghecerdinghye Haitmthaemteiﬂﬁnng

regil on

e@bQ(bmmt otliha invehssn theTﬂﬁﬁ:ﬁtvﬁe’eﬁ ﬁr%/fﬁrﬁ'gblpiﬂﬁt Heh ]tdletg%{pg gerum

1l herein. It should asi zed,
hz%lﬂhl?f’grnqp%\éarn@gﬁ i 159.' apﬁ\gattqd(fﬁgn apd @e fumuwalé & @ ha]f-hfe or the serum
h
dlfle forvhIFellh jpal KRePLE. %oﬁg%f% tl’?‘e rafi§ gct\r:vgerq] tET: géeéra%/t(glal? life for

thagvanﬁ eous to perform t| ons I'n
1 P gvat?‘bff%&hme%dﬁm relevant halehfe mnmmnaisledlehd% attsdsuch as at
eﬁnemrem}@asagtea AER 0 non- pol ypept i

moi etj es, such as attg’ﬁ ?ﬁt r%‘{] 5“&0 atleast 4, c.g.'at least 5.

N- gl VOB E0Y B ingrgasstheesizculagan l'alfvlﬁmt)f&gﬁenéﬁ'l i¥ tdéhsWthat renal

2127 2 troduced th
active oo et MR B enid Biecpivgsinechuamsin e s

ChePiefi TRiety) vettieh i fcapahle oF vbrifereing reEMieB 2endDAIEMICE to th hBBrotein.

act i pguhhée &h% tfhehg ssue f[act or bi ndi ng e and

the ridge of the Act RICEINYPLY &R e Pratein or Saqbetltutlon of amino
ac

ideenneesd to nroaoa,mlmybffhc&rveiyrblcmad Al gﬁfef&ﬁi%&nﬁéw 88¥a& RSding to

1153, 0167, V16
I:{t/f ?hﬁ%%'hﬁﬁ fg@e p@ie}% ogﬁaglcnqﬂg@l (PE@ls ong1:8eh chebical moiety
thathBdeerbiseDin thd PréparSiA s ¢ &
o8 B0y ek L S
! ; . g‘l POBEF pr@g@e mayj)gg’EGyggag buNzo@@ potdddtin any further
mf@ﬁn_ﬁorﬂﬁﬁs ref@ebd WO 01/58935 discloses a new strategy for developing FVIL or

FVIla molecules having inter alia an increased half-life.
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L245, L246, V281, 5282, X283, W84, &85, 286, T293,
T324, E325, Y326, M327, F328, D338, S339, C340, K341,
G342, D343, S344, G345, G346, P347, H348, L358, T359,
&360, 1361, V362, S363, WB64, G365, C368, V376, Y377,
TEQg004epel  \/380, (B82, Y383, WB86, to L387,PCIA0Q0M60H0632
F405 (active site region); L13, K18, F31, E35, R36,

L39, F40, 142, 543, 560, K62, %%3 4, L65, 169, Cr0,
F71, Cr2, L73, P74, F76, E77, Gr8, R79, E82, K85, @88,

. 190, Wgﬁl,mbb@éf suitzik, mRﬁﬂdahoMé’deg tb 2 hcrewiz ib AURR,/ Fu,ncnona] in vivo

a0 ety TR g VT PGPSl oot e in WO

058835 Ad e, reslﬂﬁ 893 geNEﬁQy né\Q Qti-’ate Z&Qiev%’@ﬁh n@?&ibd FAYZI%&,FV]Ia
P21anﬂ1T370 the rid act |5§§55 i ndi ng
qleses. eﬁpiﬁ'f&é?of{!%caa@tsacﬁﬁﬂﬁ@d @nWqulr 35 pxe Vﬁﬁaﬁqoaﬂybe

c@ﬁnbﬁk& 34h ARMhodE QHOS dedctiBed erdd€t Wween am no acid
resi dues | ocated at the sur ace of the FVII or FVIla

pol yp&s plpeptide vagans may else by pftachas! tha seriie protginapinhibitor to inhibit
thd Jakh@}tilé rsfie: Qtf thd %ﬁyﬂ%ﬁ tYe!vaRint AW AivR9! 0B SPhbofiSor tl'x\@ihﬁn?]acnd

specifically, e di stance between the CB

refirusbPratentinrteasiatalais sitol®3t4. D244 asdid kO maz bk n@tﬂtedgn otsisxto render
o e Sh AT REOHE Sl éfsﬁt@g@% ifKIO4R s6 T or

ySI ne or aspartic tam c acid,
SG f oFheipkedsiceregming a@ﬁ@mdndccmkrmsms aoﬁttwhmtmomrfpmon-

PAGbeE Rl SR BBl o B hARAT D R0 Rl s gty of
citiice dnd, inhosEbthnees, on It'-ﬂélblaas pﬁiht mefhotl newlich yp@kiiciebetween the

pfFRSeRIE iyt AR R el Rebs R or ey 1535 b oS RBithgyhen the
nb®folypepddei@bietyds apalideranolédit sneh fied @iyeds Ao iycol or polyalkylenc

In.case, of. introduyction of an attach
oG Ap e oSk IS i B SORBIIRS A SROHB oYK Bl oF slected
froft th®ghd 612 Ebnsifirg JfMRinR S /ktein® hspdieiced, 3Rkamib¥cid, histidine, and
substitution of the am no acid residue occupyin such

tyﬁwet Prg{srabhyusine, gysteine, sspartic agid apd gg%ﬁcldg PgTsgge erably lysine and

cREBRE M parittiafMaiel@P! € for conjugation in the 30 FVII
or FVlI'a polypeptide is dependent on the effect

desi r WHeneyersa atichmenteaoupyfor Heoncpstypapfide immety isthbe frogeed into
the %axlaﬁt ;swapebﬁh%dmé g?snﬁmg)f theqmﬁﬂreg% th BE niagfﬂep]% {2Erably

degree of conjugation (e.g. the entity o

loﬁi‘iﬁd ﬁdhw@‘mq of ¢herpgreat VI phBVHapdlmeptde, arshmers ipygferphly desupied by
. .
1%5 %ﬁﬁb mh RaLdt] vﬁ%gé}%g%t (ﬁ ét)gl sitsdg Suﬁqﬂé’g’g%ﬁo 'ih% gl?gcg {as

po ypeptl e variant, conj ug
dftfmed\heﬁleftmpémhﬁlamja)t PERI®W NeghstiS@%anf dis didel chagi cxp)osedWDthe surface

S AP PRI b B R e oS B R b

anadyisiglof a 8D strhc&ure pf the GFT?II[ oahEV Ideoleculbday desdribad irohé MatdHals and

Mg{ og%)s he ded for providing increased half-life thus
IS FLDYEY ol ecul ar wei ght of the non-pol ypepti de

noi etBarthém@iee thieipositiod 1 be RddifRIREBrdIBIYo thik Bect of the invention is

i d t _of i t h I L a
. P%f%ﬁ&esp ng:te(gf \é%ré'llég?t 0881 fﬁl,eoran ar}nc;]eocrt]llc tf?ast 1salog;€ede(§:ulilsrde the tissue

30

factor binding site, and/or outside the active site region, and/or outside the ridge of the active
site binding cleft. These sites/regions are identified in Example 1 herein. It should be

emphasized, however, that in certain situations, e.g. in case an inactivated polypeptide variant is

- desired, it may be advantageous to perform modifications in or close to such regions. For

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

moieties, such as attachment groups for N-glycosylation sites, may advantageously be
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5 in particular at least 70 kDa, e.g., as neasured by

SDS- PAGE according to Laenmmi, U K, Nature Vol 227
(1970), p680-85. FVII itself has a nol ecul ar wei ght of
about 53 kDa, and therefore additional 10-20kDa is
r¥QHMEP®L obtain the desired effect. This PEF/DK0G/000632
be provided by conjugating 2- 4 | CkDa PEG nol ecul es or

as otherw se described herein?® The total nunber of

amno acid residues to be nodified outside the da

igfooviacedl in thetaagve sito rqginen bt th/idgeaf tHe\itiivepit bipdipgicleét of the FVIL or

W&%ﬁﬁt Kf{xé &%C aﬂqu%gc Ithge thgugggc%% iR hOV\Slge}? z}a tl?g Qg%e of the active

sFy/lindiap cE‘x‘(Iafeedeﬁaasd ia ﬂkampiap the@iSand Breabhsticutedo/ tﬂe following residues:

T om e e ued L B ik e B TR B R, vass,

\tigp) 8180) A1910A198 HIP3,i0192-F 98D 196, RII7(I108 SWRllle ¥/228,. 1829, 1230,
rast 5 Bosk i e b P PR L ST T Rpad 01 ol e
12¢5,4.246, V2831 SsesGIgzomaL] omsagm Tm U8 E485, 4006 MISIMF328,

e o Qb kb RO, s SRR i 1358 o, aen,

13ANVRC), XBER W AR, OBsCEBEE vaby, Wﬁ"i"fa‘ﬂs IR$y90038b, ©382, Y383, W386,
Léaddl tional) non- pol’ypeptl de noieties, preferably 1-5

$7,3480 pnddefi0f i(astiug itemegiorgol ypept i de noi eties, such as
l 4 |
0£131K?18(P%‘id1%§5' L)39f¥]52g6 14E°§4>3p k8 tllﬁ(‘jﬁ% gigh s, 169, C70,

g. t'i onal )" noh- o
FI7 L G2l L73987‘Lu¥aér$ﬂo@’68 RO+ Kt KQ@Q‘BSaHG,l Y920 ¥&B, E94 R271 A274,
t t t
ﬁﬁ‘v&?ﬁéﬁﬁ? ¢2§§ li%:d,gl%ia?slg@goﬁ gé%i‘js‘éﬁ ﬁég9aé%&°ﬁ§§?3 £3280hd R379
(tlsmerfaaztmdtmcbng &)l&e) aodli ti onal sugar noieties In a

or oup o AL %2%93}‘%}95%@@% B, £RoFAANTERN (he ridge

oSuheaqtnvem@mndmgubfa)r an in vivo glycosylation site,
such .as _an | ycosyl ation site, has been i nt rodyced
" 3 ol e Ao P i QP T B B B RS e fitance
bétwesh anﬂné hed REIAERNScaRa Al B burfabd\6f th€FVII oNBVIA péllpeptide is

cdfisln i Pl E b inutions st e R Tt REV IR oottty Masopcciialy,

thS@Qtanbd\be%N&ln e CB's Whie il akﬁrréﬁlducﬂéﬁn&ﬂrﬁlng%u&%ﬂd&ﬂﬁéﬂg groups,
O glycosylation site" includes the positions S52 and

onfppdisiaprerbericen e fynsrional gigup 4 tﬂfbxsmy fé Earappastiy acid, CD for
glb{‘aﬂﬁé’&ﬁﬁ ngal%f QRtefkf 6t onk Bfd HOER o@%tl‘ri?'rb 913510'&31%565?&1@ comprising an

|naveri/”|nterest|n nment o
atraﬁlv‘émt g@ﬁp aetdsteroine b1 sasephalyiinenids yscil instead oi/gRsIn the FVIT or
t t e O '
iﬁ otl)ﬁaggtl c{é éfﬁl@%‘rt‘ gfﬂ? gﬁ%@%ﬁ gﬁ? r?f %1(?/ g@taﬁc%s & preferably more

thgﬂ aatqumn mofetthan dcin oadsr BrRvadgi yamiowhewmgnnecmis tenjegation.

an arLlC

gl ycNg'gL‘%égtgf%hg@Cﬁg" gfl_fi%%ttaéhmeﬁ) gn upl%l ngl 8%9/ regidu% ﬁompnsmg such
grouyt is $ntradnced dumtd tfmmoanodupgﬂfgtaﬂﬂﬁw fubstirtichi df e, antify acid\¥Bsidue

2004/ 029091. PCT/ DK2003/ 000632 28 been introduced,

Occu%’fnérsgf) 9 T 8, 1-6, 1-4 or 1-3 gl ycosyl ati on S|tesr

| n p&ht bxmt mfmthslfgﬂayt@ﬂnneﬁygraﬁps(}ﬁ‘essmtaﬁ@avahwefdieexﬁjuganon in the
tr (&%{ﬁ)ostlon 1? %gd outsldgthe a
PP ide b et o SHEEChIGHIRS Y1 P A FY o8 DY &, copisation.

, Tmaafﬂeucw babbtmn@i iy,G0S e pdnident of itteGiaturd @i dag¥€ ofRMhgation (e.g. the

identity of the non-polypeptide moiety, the number of non-polypeptide moieties desirable or

possible to conjugate to the polypeptide variant, where they should be conjugated or where

* conjugation should be avoided, etc.).
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i ntroduced outside the 3 a domain, preferably by
substitution. Anal ogously, the variant may 5 conpri se
1-10 introduced sugar noieties, preferably 1-8, 1-6,
1-4 or 1-3 introduced sugar noieties. For exanple,
tWHR204P198Ht may contain 1, 2 or 3 introducedPSUEHER03/000632
noieties. It will be understo that in order to
prepare a pol ypeptide variant, wherein the
pol ypeptide variant conpri ses one or nore _
gl yc o?ﬁreﬂ’rw e bt i mordis dependset e selecularweigy of the
BupinesRale hiinter BPstackid: ploapakE &b oﬁ&{ia‘iﬁ %H&%&%ﬂ%@ﬁ’-lifc thus

ol i gosaccharide) noietiés at the to glycosylation
P‘ff@? % thsmolequiar waishef| the raptjobmertide mpidtninguestion. In one
boeiRfnt, alel R pefRR VRki SR i ' 4 '
are given int ﬁgﬁgect [ oﬁﬂpﬁlrn? r)é{oﬂ%éé% %é’vbfé%#%ﬁcé@%}aﬁem 67 kDa,
PPN Mg lead 78 kDagrag. asmaastgd' by SRR GEScafdipg &i Ldemnsi, UK.,
MgE 8ol 231G o R N 1 i.n part.icular

N- gl ycos_yjlgt <fﬁo)%&%gi}ﬁtsés, ﬁ%@# }ba‘g§ fnr?kef:%l LBt of grl’%blgf kipg, and
thesetpstaddlitipnal d6-206Da ogjuirediosbabnhe dsirageftsot. IhishmyaEs. e

. ' j po_aci d resi due hayin ,

PRl Chiugihe 29 PRORFRO G 0EF sty desciher b

(as dElhd ebnimbdbofurpine adid hidaésn) be Modifie@Sutkie the Gla domain in the
resi due havi ng

iyt ri.sin n am no _acjd at
PR VR A o s s oo e o geidHeasgumershiwn In5Q ID
Nik1) witldypical lixangdceedl10. Prefefibly) the FVE 02 ¥/ ivaiark gomprises an amino
agaeferabg%.zﬁ¥§cted f@on]a part_ of the nplecple_ﬁkat
TS STIBEHE S OASFRE -t haminp addesides form pnigiang residues 46-406
sianay/in SEQHD NO11i, Waicslly if 1[89&li@ﬁ8%ﬁlﬁd)£c;&lé£i§ﬁé§, .%E“r‘?l-%'o? #2-5
of th agklve 20 site cleft. These sites/regions are
ANFRACIAFTSHEes. fugBagip L4 of imke? amino apid residvigs, ¢.go 1, 2 or 3 amino acid
resid R FRdn® 8dlinb A&k . 25% (or at
| east SOQQHBf iggmgggéﬁc 5%§®E§B%%%g§?%i¥he surface"
i s udEiplazhusly dhrabepeptifewrtiant pithe aenttonammyebntain 1-10 (additional)
Nl | .adk:] i tihy g efers to,the, surface
’ ac@e%%lﬁtﬁﬁriﬁ‘%éﬁgf %‘Eglyalrr? ﬁrog ggqgﬁlg?azie"og FRRIYRCRtj{le mppienies, preferably
1-385¢ 5 (arlitigneD acr-pelyswptide muistiast such 8s heton 3| (ydditdnbrabied.
: S. ity Wi .necessary to, .introduce , ,
R GANT G donrr e PRLDTEOR oSt Pt 1 e understona

thatés el 4ddisiond noh@olyperaide gioieties 26 baldRnillpanabhedo bl AtsheSH: group
of course, this

lodRldRhulsideSh &G URhalh, 3t tached —(unl ess,
position Is alreadb occupied by a serine or a
t hreoni ne residue) and these positions, where the
ine or threanine resjdues are introduced, are
h%%ﬁﬁkﬂfﬁ%@%@"%dﬂﬁ&f”?@%. to have |less than 25% of
t hei In spreferred ainbsdi R @5 86 ifventiddCarSdtab it gx%er‘ fdr s a?ﬂxgicty
referred.exanpl es of such_substitutions creatlngg%n ’

suq a5 aglysesylation site. 4 pasticulas ap frovivadlyoasdaliosisite. sughos an N-

Iyeedybsios ditd, hayBekh 1 iCORRitRh | -
it BT mgﬁ’tﬁ?&%fgéﬂﬁ@%%@%”ﬁ

12058 1eA b¥5gin thg pecspnt cqutextithe temre HrmrSRE@TUTIBE LY dosKIAG G Ssite”
B2l iLii \RL7 16N+G318S
e o e POl 1S AL G5 by st 1% B NpTac . the term
nagRiby Qfcudriag Shelycosylketien sieyingludesytheapdsivions$ $2andS60, whereas the term

B e e S e
A51NhusH 8 RVEB0 e reTHIRa N bolih RN thsliA veNtiol tHe3tehNbhpdptide moiety is

a sd‘é%? &Iietf e m}{gcﬁj%gh attachment group is a glycosylation site, preferably an in vivo

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

glycosylation site. Typically, 1-10 glycosylation sites, in particular N-glycosylation sites, have
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T267N+S269T, S314N+K316T, R315N+V317T, K316N+G318T,
G318N, D334N and conbi nations thereof. Even nore
preferably, the N-glycosylation site is introduced by

a substitution selected fromthe group consisting of
™MOEN&OIYET, 1205T, V253N, 5 T267N+S269T andPCT/DK2003/000632

conbi nations thereof. Most pr%gerably, t he
N-gl ycosylation site is introduced by a substitution

%glect d fromthe grogg consi sting of T106N, 1205T,
gNfoduced prafeblyd e, drf 1ot helvsasatiantsitess of partioulan Meglyco-

SMdoied kiR Have QéUantﬁﬁﬁcéﬂ' i '(M P03t &r@é%ﬂ;@ﬁéd &ﬁﬂE@rg %?ae(?)mam For

introduced by substitutio
PRBPlsrl. der &8 g@sahn@zssnemy pwtrgua}rd\bglymviaom stes esayhmvebeen

1|ﬁ§§dhcé@$l.ft§?&jé‘l‘ﬁg Bia d!o%ag’ry ?‘e@?&l* B)ﬁgdb%ﬂumﬁ(ﬂln g llﬁﬁla?lF Yapiant may

preferred substltutlon Ccrea
@mpase |-h¢ Inrgduced yegar motetie preﬁaeab@cl-edl 6 rlom)t ha igroduded sugar

R Bl A B TN R R SRS R Rord s gietins 1
+A175T, will AB bhdet @G hat AD dider\(@ pitilare APbINPIFRIAIE Men$6 ShereMShe

i T 1 . : . -
rRVBREAS YERRY S terisns e sk anpsnel<onations s s Poiypomighvasizgymust be
EANTI06N CoENKTOON, CRaNECITaN BNk AeT. (e
g%%"“ S‘E%éﬁrﬂli "e S UNERPSS K Vit Shyesylating: Sxgues of
gGo8EG3g Bt Kk Gle grvéﬁﬁﬁ bheRackhMety Eem\@é&NrE@é@ﬂu\ﬁlﬁ% 18d. sugar

GBB8N+G318N, Gb8N+D334N
n&%}\HSGOT+T106N 668N+860T+K109N GE8N+S60T+GL24N, GB8N+S

60T+Kihdddtes of posit herein th
NLAST ot SLBgiions utercn the glisasylaign st eyl N sbggpyiaton
site§ gy trodusert include, but is not limited to, positions comprising an amino acid

1ekRA¢ D AROR O A PR HAMY AR Do 5 e SO TP AN e
S*@ﬂ%émﬂmgmmgsmems kcBEO THEBAB NN GO R S6H Tn-HRRad btid

SRR 0P AR RSO st etRetip Bysmle 1

hergiob (The/R&Bion is FitGENT@EE NG A Hart b QeMrI3dANNI%3d Bfated outside

] V317T
th SR ST B oy e, 5 s Fagirhandios Siisids chsids ofite active
si@lek] DBdse KilebBegidtbAbeTidenitiad Miariple 1 KAORNHdhRRITbe understood that

N+T267 69T, .  KIO9N+S314N+K316T,
w%qg%ﬁ%5%%_ al.?or at least %'- of%ts ‘side chain exposed to the surface” is used in

coda@aidH KaR (&W&.&ﬁ om.omg;faaaﬁmomwmnmﬁ@sl%%&%w
T,. GL24N¥1205T, GL24N+V253N,

N+ALl7
o PSR B ide AN IPSBPRI D BT the sugar oty i scrualy

atledhid@ Nt IRRhH DisW3it Wi béXlebAdd: +1§1$%§1$|3ﬁ%% %ﬁl’%‘% é%@é@e&g’& in

G|124N+%34N K143N+N145T
Pogi{inn K4 K§1aty ¢ I8 A apparagine residue to which the sugar moiety is actually attached

NN Ae | LR S kel A P E i SERT P roidpehan these
PORIZBSTWhere the, seringl oy Ihyepnl a5 IBS 41, inthddnEaR: 4208Fwed to be buried, i.e. to

hatel e NN,
aAl?%‘I!@S@S T4 N&@%L%%EA{%@@%%@W&%%H K316N+G31ST,
A175¥pacHicgmd PmmmekuMbmgbﬁ&ﬂ@% N-glycosylation site

include a substitution selected from the group consisting of AS1IN, G58N, G58N+S60T,
T100N, K109N, G124N, K143N+N145T, A175T, 12058, 1205T, V253N, T267N,
T267N+5269T, S314N+K316S, S314N+K316T, R315N+V317S, R315N+V317T,
K316N+G318S, K316N+G318T, G318N, D334N and combinations thereof. More preferably,

the N-glycosylation site is introduced by a substitution selected from the group consisting of
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30 A175T+D334N, |205T+V253N, 1205T+T267N+S269T,

| 205T+S314N+K316T, | 205T+R315N+V317T,

| 205T+K316N+G318T, |205T+0318N, 1205T+D334N,
V253N+T267N+S269T, V253N+S314N+K316T,

WG ANMEZPIHNHVI 17T, V253N+K316N+G318T, V253NRGIABI003/600632
V253N+D334N, T267N+S269T+S314N+K316T, s
T267N+S269T+R315N+V317T, T267N+S269T+K316N+G318T,
T267N+S269T+G318N, T267N+S269T+D334N,

AS3NA NS KSABHPF RBIIEN KBAN,, G 1233 WAKH4RD T4 8B, 148N T, 1205T, V253N,

AR e B ARG SRty

chinbieatpome thereah [Byen inhe psefbrably] the Negigcosylgtioneltestistddducaliby a

skt ekt i s ke Sons ORI PON A P25
TRETSA3262D 3Nl cofublilitrsABerbUf RGBS referltBl) Afe N2Gy@dsylation site is

1 205T+T267N+S269T d V253N+T267N+S269T,
‘%PQP@F%PMSEB'HP“ $ 4 e fEnTh the SHUP SPRSSHBE eﬁffﬁﬁgfeﬁﬁriﬁo\éﬁﬂ

T2400N2YED 3 colmbitalionkdferbbrS269T,  1205T+V253N,
1205T+T267N+S269T and V253N+T267N+S269T. In an even

f ur t Herone FBBRimeN only enedi-glyposyigtian gighanbesa intrpdaesd by substitution,

INrDkH4E QRN d@hdrfeRwe ol Bdre (sifohR8Ueo) BRENCdsPhfi AL ERavRYeen introduced
substitution. Exanples of preferred substitutions

by pubstifurien. Enprapicnef pifgreasiopbsitytions ereating twe Mglyresylation sites include

AT A AT ST

ASPH9TIOONT HO bINK HIOHT AY2N 3] 24N, OGN E OB NAPEIRAS289AA 1 75T,

ARSI ISR DU g L NSNS 21

ASOIN1RDEN4 V25BN AB2 5#KS BAG0T3 1 SWhA S No+GF I8NaAS IN+DIBAN,

ORFREE N B3RE A Bna RO ES 16 s SRR BRI 45 B0 A P,

G 6I383/P, S8 T 2073, S58 S TaoTN-1S268T, OARD3 B TG K1 82069 T.

GRS ERERAT DR R kb eVl ARG HAR, o5 mauny

GBEN£46000E 00N G5 BIRE-SE0THR 1 DAN L GSENASBET-L G BANS GE 10+ S60T-+K 143N+
bi ndi ng site nor formbﬁart of the active 25 site

NIEH, SREMmEOATHA 17T SO BBSOWEHAT, GasNTROTHVA M ENeSE0T+

TEGTNISDEFIE & SBRL-S40T-+55 faN-SKABY! GHESebRALI BNGR317T,

Ggéécos lation variants will primarily belong to th

'9%60 ﬁKéhﬁN*\FélﬁB’! GISAPSOAEHGHBNa O ENHE0TAPP 34e.AT 10%N+K109N,
Tf@i@dl?@lﬁ?f@6NLK1¥!NJN12§TWN§R@%,W%N—ﬁ@dsﬂtrrlrgiﬁ-g\éZSSN,

nmodi fications nentioned I n the above sections
T HOMHTROTN+ROOTTH 86 NAS I NHE31 610 Td O6N+R3 1N VR &ETT,

TRBRAX ARGl PR eSTE TIRERADE N KibaFlger FVIT 8
KOOI 198N+ N STHE 1 69LA 5T, K HOSNE-T205TSKi102MH\EASAN,

K IOA8 15288 P BRG $314N+K316T, K109N+R315N+V317T,
K109N+K316N+G318T, K109N+G318N, K109N+D334N, G124N+K143N+N145T,
G124N+A175T, G124N+1205T, G124N+V253N, G124N+T26TN+S260T,
G124N+8314N+K316T, G124N+R315N+V317T, G124N+K316N+G318T, G124N+G318N,
G124N+D334N, K143N+N145T+A175T, K143N+N145T+1205T, K143N+N145T+V253N, |
K143N+N145T+T26TN+S8269T, K143N+N145T+5314N+K316T,

K143N+NI45T+R315N+V317T, K143N+N145T+K316N+G318T, K143N+N145T+G318N,

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

A175T+8314N+K316T, A175T+R315N+V317T, A175T+K316N+G318T, A175T+G318N,
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WO 2004/ 029091 PCTI DK2003/ 000632 31 known to increase
the intrinsic activity of the pol ypeptide, e.g. such

as those described in WO 02/22776 Exanpl es of

preferred substitutions include substitutions sel ected
fWOHME0Yr oup consisting of V 158D, E296D, PRRSBP03/000632
L305V and K337A. More prefera?& sai d substitutions

5 are selected fromthe group-consisting of

V158D+E296 D+M298Q+L305V+K337A,
HIETBPEXD6 20TV KRS 3703 T+VIGBD 2896 [RISTISEMMBES VAT,

TRV PRl Toale TPty b vD3,

VIﬁBéhﬂ" R@M+S2H9T, FMASEN 883 IEMHKS 1 /8 V23BN +RENSN+HV3 17Rddi ti on

RISt 0, YRR IR YN B i S R0 R

T%ﬁNbSIdWmRB}/Sl\mﬁFBIHT QP67EXSTITeKB raN 1« ST tM7N+8269T+G318N,

ORI B0: AN S s 3R Bt o S ST a S

S3n4NuKI® 6D DEKIN, H3U TN 3 GBS KB 1 sNREY 1@V R P8+ S BTG 1’RNS

i ndi cat ed above, the variant nay

I{j] g _[A?q%al read
S US ATDR 34 AR T ILEN ARG 340 More aesferably e wibstifuliom gie selected
fiozn §Pgfoup b&]s%nﬁw?fo@i+m% fl'bSNszﬁé'ﬁ FFIBENY PS4 S dOf

the i nvention eCI C exarrp he nost pre erre

AL AL ﬁl&T&ﬂsn‘aAwéng*zmﬁ AITSERT26TSASTHOT,
I@E’\Qbﬁ@ %05%%%%%9%%%2&%@5&@? QVcn more preferably from

ﬂm wn@agsl  FHOGOHRETE: THEO: VSO K BEHIRE TN-FIOQFK3 2 E

O TN S g VAN RIS k324 8430

+K62EHrla85¢n ﬂltthmehib?d)menmﬂhmesar ook (blvhtas &ﬁge) N—%%c_hﬂylgtion sites
h%%;]égﬁ %ﬁﬁntgeugg@g% snug utlec{nF] 1;an${£ q? g?‘{naﬁubagwpg%r@'@%g three N-
ghyodsgladen tifeeinclude sldstitvtions|seleqed frdif Uie%ﬁ'oupgbgﬁsctsgﬁ%g tﬁr']fg
LA R D SR SR R R e A o
TEOANHIRASTRY 268N, 11:110mmm%g?ﬁmﬁzggmﬁr@g%%gﬁ@mé7N+3269T
AP YR, a7 DB 20 B8 o bt ST 15 8 ARG +5269T and

1203DM25BRAIT6ARSIBOT. M6 Prekeibny] 128U tipiaddre selcctcd from the group
TLO6N+V253N+T267N+S269T andl 205T+V253N+T267N+S269T.

copsistingf -1 g@@ﬂ%ﬁﬂ”ﬂ"@%a 'E}c%ﬁN%?O@Et’é%"HﬂrS?@é’ pr esent
THNHVRS SN EricIR+8 49T mwvgsmdzs’m $gre that amno

acid residues conprisin or attachment” groups may
be i trdturedabsye. sUBﬁtefftrmﬂuﬂmﬁthprlﬂ B‘Wdﬁwla@fmselmls introduced in a
RRIo¥ BRI dd6s neith: 8 @ﬁget LR,
P st r at ed l}';1boé\=/e W F%t lcosfhgatl o‘ﬁﬁ%gl{% ior form part of the active
sifefegiomand thegidze of thesetivesite hlodlag cldftaedifihaé bereinnio is envisgped that

su@ﬁ‘ g@@&sgla%rp\}wiar(tg Wﬁ ﬁqﬂl&]?%lgngotro AL of active polypeptide variants as

defined hereinbefore.

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

may be combined.

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

addition to the modifications described in the sections above, also contain mutations, which are
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WD 20041029091 PCTI DK2003/ 000632 32 acid), tyrosine

or lysine may be introduced into the positions

di scussed above. In particular, one or nore cysteine
resi dues may be introduced in the positions discussed
aNERH2%91 ndi cat ed further above the non- polRGIEPEDEEH00632
noi ety of the conjugated varignt is preferably

selected fromthe group consisting of a polymer

nol ecul e, a lipophilic conpound, a 5 sugar noiety (by
lwgyn & mpqqasp,tlengﬁnylg agiivitaof e polaprptidn ey gpahiagthose described in WO
@ehhyati zing agent. All of these agents may confer
desirable properties to the variant pol ypeptide, in

part i Ewdraples of preferssdcubsti@tions includecsubstwibn sadextdddrond thie group

S 8 a0 S I R B

apwelet g éronf thegroup cdny vt of 4 SEIDLEI9SD+HMPIS QR BVIB 3BEA,

j t ffe t f
VIRRDEER AR B VIS g e bR 1R, Yhsmmeszogp Ma0se
masQaLm\smnAanswnngsmldl pophi l'ic group and 3
sugar_noiety, to. an organi c derivatizin agent and a
sugar f*‘iyr "@Bdlglevﬁ%g}smsw ety fhed v AL ¢1di\fisgiariant may, in
aﬂ&lh&ﬁé'tﬁa mBdificatibREdS 4 fAhé QRHSR YR, Ao ccfﬁ%r?mutatlons which
de noieties may be done

di fferent non-pol |
cayser decapnserlighibition JEW( Pag examplaveelhénshombgitetisark 34dQalisclosed
b? @J{éhéﬁgé}ﬁ%‘fldé{r%f éla%ocﬂg EtBﬁl 9'99 NR709! %7675 qtﬂsrte%ples include D196K,

0 Iomnng‘sectlons Conjugation to

mﬁﬂéc@?ﬂ » G233} Ay gt doobinations thfSQQjar rml et y"
" Conj I | an
T R

sybstigpernsi f i ¢ t ypes of non-polypeptlde noieties is
described. 1In general, a conjugated variant accordi ng

to the invention may be produced by culturing an
Seqpificepariyatseofmast the pheferrad dmarmscufdhet inefiogonduci ve for

t he ss on, of he vari_ ant 20 and
Fecou T pE 8 he et Getre Bents Chtal G Vil g fgon below:
SA3Y, IKG2E, PEAQY, Beph+KISZE; S435416509, msz}m;sst) SR KE2EPLE5Q,

PR R AR, S Poskh e A i SRS b s, ProG k2B s430+KezE,
Pngt;qulrm@ithsenﬁi()valghEm@ms@rﬁlOM@EDjzﬂaéﬁmﬁmLﬁsQ

subj ected to _conjugation to a non- poI ypeptide Tnoiety
in viltyidl el'-t“dWFqOPd at agp althe akaye-men pnedipecfersad) vagents way be

c&hﬂk@d%lﬁﬁat ‘i@&'oﬂ@ RiheOn@hfida orpgé}ﬁﬂbﬁgd B{lﬁdgée Qﬁ’:% Jicmﬂ'lm In gartlcular
nmol ecul e with respect to t non- pol ypept
anyef &teuaé@,veam?lﬁ@n%pmﬁeh@ wirianss may be ¢Q]lemﬁﬂfWIQU@hSUbStltUt10n(S)
I
seaﬁi!%d ?ﬁﬁlé\etg? 1%u con‘éﬂﬁﬁséjc? T b§t$ Nodd1e ; #62'55}@ %Z@ﬁ?g@%$%&+HOST,
THENa YA AN, 171@6§hT267N+6wmmsmvwemzoammﬁ?'mﬁz&gr, be

' esi red
VBT L 0B SR sA BT NI
TIHONp &2 E3NFT260 NeS29M] aud KOS DAV NuA 261 S2¢6@T.2 conj ugat ed
vari ant having a high nol ecular weight (e.g. to 30
reduce renal clearance) it is usually desirable to

Tieanjngayeptide hivepi gh nol ecul ar wei ght non-
polygﬁgtlde noi eti es. as possjble to obtain the desired

mol e&atedronips lﬂ'ﬁsle"t Logurg th; shilled aepiewidibe agaredhatiapgng agid
redidifes b@ﬁlbr&ntg'ﬁtﬁer Hﬁééhbn@nt%muﬁé ReflbdMiddRe@by Substitmtion into the parent
ff10|entl gh nunber of |ow nolecular weight _
s ‘iﬁﬁgﬁg‘? %?@Cr?ﬂpf@@qh@é tf@bl"gstramdtqbo‘ép yiish Neglycasylation gtigs. For

mé@zfncé roREoARek anDackPresidues comprising an acid group (glutamic acid or aspartic
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to about 5 kDa, such as a nol ecul ar wei ght of from 300
Da to 2 kDa). WD 2004/ 029091 PCT/ DK2003/ 000632 33

Conj ugation to a polyner nol ecul e The pol yner nol ecul e
to be coupled to the variant pol ypepti de nmay be any
swbremlogwvpol ymer nol ecul e, such as a nat ur alPCO/DK2003/000632
synthetic hono-pol ymer or hetgpo-polyner, typically 5
with a nnlecular melght in the range of about

qu 100, 000 uch, as about 500-20, 000 Da, nore
t QFosHP g 'iYﬂ"% mey Pfawggdttsfd iBEe PasHoNa diseygtsd pROVeelpeariicular, one

OfOhére RYsRAiRS rBdilinés iy bORioaRe8 itthe pRRRHE dlgcugt%d lkE¥ve, such
asmtheraneof about 3-10 [% When the term
" aboutAs indicatrddyrihes abqvg the wndwﬁ@mdp awiehy efithacaingeigd Mariant is

ﬁf@ie%ﬁj Slecté®irSfithe b 669§1§1ng%? 9\#\2wa61@&1§@§ ?gbhzhc coR'ngound a

approxi mate aver age nmol ecul ar ht and
%Llﬁ@tm@%(bnwﬁ iRrive glyepsytationy arb!eanaargaemtc&nmmmg@g@matm of these

4 mwa grc%%fangi%gykﬁ,p;eﬁe@?gb@% g@f ggmgﬁ' %tpﬁb n%ﬁ%&amgased AUGH,

Ip@‘pi}sedfq)lctlmaaba Wipairalfidife indér inoehsed pNHB? hdf}ﬂfea'l‘hc variant polypeptlde
9 ro-n

ilﬁ)g&éﬁgg P%akg (%ﬁ%{r] g‘lgénté& %f nﬂlé Ypep 1cco Ig&epyng st g?(»e conjugated

tg inwdomora dtfiemhno sypés afmonHpolgpeptidnmaisticsee.griod polyﬁ)&ﬂﬁpleaﬂe and a

| | i ncl ud | ) .
A i RN
spgﬂryxajwty,lt@m HpaphiliderdupAa a pbl@ﬁxhﬂdﬁle@ld} Gdcy'ﬂickdbh}ﬁ &ion to two or

PAG , .such, as Iene ycol (PEG and
"8%%( @’3&6&5}%‘%&@@?@%@%@@5}1& %?é @E@S 0"[)?99‘93“9?15%
al cohol (PVA), poly-carboxyl ate,
[ -(V|nylpyroI|done) polyethylene co-nmal ei ¢ aci d
AL A st T grengen d anhydri de,
d extr ﬁﬂhe foﬂ]Sk 's%oﬁ@r@%ﬂm&hbﬁa [5bher Mdlectle” a%nﬂtg};t%n toa
bi opol yner suj l e for Feducing |nnunogen|0|ty an
SHERE VM g Cf”ﬁ!ﬁ&‘tf 108 Fradn TEaNE Jerivaaiing e’ aad “Sadipation to a
I of
PEpRIR Mptijzd onj %Marﬂgt e@ 010 onapog& étf@ (H&le? ClleSeribea.

I's human  al bum n
Irceanerah |a|c9n1ugmcy~ahmy|amed@ gbdhﬂ mvmltmwmdy b@pmdmee bamﬂtunng an

| anti enl C
ﬁ%‘ﬁﬁfﬁ'ﬁ@mﬁﬁnf‘) &h%ndcr%ﬁ l'ié?fév g?ﬁdgﬁ?@&%& cg cgn qf tl?e variant polypeptide,
aprt wpevetin g@e vanredt polypepides wlhgrem)aa: thetvemdani pﬁmalph&d d‘a)glpnses at least

o S5 i ] RIS LI AT e

since
gkycwkmbn akd/onp) ¢lmmaamqbolypeptﬂe . subjpadd/s 26 hgitionl €Sa SdiChblypeptide
dextran. In particular, nono- functional PEG e.qg.

mowtt %’ff/tf)ol yet hyl ene gl ycol (mMPEGQ, is of interest
si ncelt iviisbeamidgrsiobgthaCiie Barigadior shotilflba Hbsy@led s&hstBpfoduce the
onI ne reactive group |s avail able for conjugating
OZ Plga\ﬁﬁéﬁstpcﬁ r“bﬁ‘ﬁ §B.15Hertqﬁ BopRlyRsRte rg@,:tles attached, the size and
foﬁﬁmﬁ eapHeRldcles @S, WhBthed By £E 1ifdaPSrhdchdd) NG iR attachment site(s) in

el i m nated the resulting conj uggted variants ar
thﬁ@PBP%%Jéﬁmu‘ahﬂelﬂwfqmﬁ pehypertide meaouomseda@ay, e.g., be

cHERE PG EBag¥i JF khetdaﬁre‘d%ﬁ%&% b@&h%pﬁﬂﬁbrqﬁstér?e Qﬂﬁll‘: gﬁfﬁiﬁgurpose of

control. To effect coval ent attachnment
thePrIegier isfo achiavha coningaiaskvapeit ipang 4 bigh molcvelabyciginXgk. to

re@id r&{a@HQzﬁa&E) it E%sm&ﬂgﬁ{?hl@% EStilgfite T Bl BEn Rl%%ﬂlgle\gmélﬁ non-

activated form
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

molecuiar weight non-polypeptide moieties (e.g. with a molecular weight of from about 300 Da

to about 5 kDa, such as a molecular weight of from 300 Da to 2 kDa).
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reactive functional groups (exanples of which include
primary am no groups, hydrazide (HZ), thiol,

succi nate (SUC), succinimdyl succinate (SS),

succi ni m dyl succi nam de (SSA), WO 2004/ 029091
MOT2EKER08/ 000632 34 succi ni m dyl propi onat @CTSRA)03/000632
succi nimdyl butyrate (SBA), succinimdy

car boxynet hylate (SCM, benz$t ri azol e carbonate

(BTC), N hydroxysuccinimde (NHS), al dehyde,

ni trophenyl carbonate (NPC), and tresylate (TRES)).

CSul tabl e acti vat edl pql ymer nol ecules are comercially
LB TR @ PRYET P76t Shear wat er  Pol yners, | nc.,
Hunt s'Yhd potymefimolddBi.to BE cdupRMtSthPehaDypeptide may be any suitable
E’Qar maceuti cals plc K. Alternativell%i, tEetﬁ]g)?l el icall
PREMSEBPIsEvIE shchys adwafural AT wathslic kasmpaly P netrocRpeer, typically
wWithQWholedullbr WeBshitthe @ngh ofabod REE-1OWEG D) s00 a9 Mok 566020,000 Da,
Speci fic_exanpl es of activated |linear or branched

3

f

Tt BrRerabhign hepmgs of about SE-1H0G0HRa, preagrase prefaiabht inghe rangs of
2658 811bRef dubh LG tlg}%,ﬁgevlﬁtaﬁtgut RAOXiHR When the ferm 2608 dsed herein
2000 Catal ogs (Functionalized Bioconpatible Polymers
iff epmneRéion aiith | cerrin molegwlar weigtsuhe walds'abmbT ipdichips arrapproximate

| r ,
PSPt B0 hOGRRBHSHIERA B8 o motu
woight/dietributiondh adiven helyiot preparatign.l | near PEGs:  NHS- PEG

(e.g. - P SPA- . P - PEC - : )

Se. Rsinigie BEhor Rty s pelite oiyol (PR gals i, Aol . poly
NERCHdREG] yc ek HE Grid NRCphliyGOT). APMeEro-pdideiRk&pol ymer comprising

TIRES- PEG. VS- PE PEG, , and L- PE and branched
SR SRl oS, ekt KPS SP R 2 e R 1 n e

S, 9333:&5%16@3%1“&1_5 ,pﬁlgﬁwﬁﬁghecﬂéstihcmtfé polyintdh nidle@ules selected from the

I hcor por.at e ere|n [T er.ence.. urt nernore, e
B1OYP FERISHEE ?ﬁP:S’Flﬁa leF‘B ,deﬁ’ r‘ﬁ@PQﬂ%BO‘H@F&?'}? g?w} H’AG% such as

61 &R ' @ bptlienP QlyYOTRPPAID bRGeH:8 PEGB HoDLvinyl alcohol
(RN Jop9ly sesborylate polyLymylpymlidens), poiyerbylenesco-majeis agiganhysipide,
pefTerie e acis anhde, doldon, o ing S hemiliextin, or any other
bigpglygersyitabjgion redpd pg immygogersgityGnd/er ingyeasisy fungiopal in vivo half-life

. Q

AR SA0R0 ey I R Kby
alygdap plagma moreds Geoally, pYiglbf¢g Ziwel-devi@e dpol PO s 8re bikRompatible,

g RS B M it i Bl iRl §id Gop and e
edBil 62 rB8UTonVDVi S braBitiBs. WO 96/ 07670, US 5, 473, 034, US

o S el v
of Spess-libking evtapapedae, ©f., gdysaschhridds RickapddxyparrIs particular, mono-

e R TGS —
chémiyrlyssiefativedy Bifpld (dRtyRaE eactble @b advilable for conjugating with

vi nyl sul f one- tPEG (VS-nPEG ; nal ei m de- PEG ( MAL- PEG) , .
atﬁlf:tgpcgn[t gr&ugs W%PWQQ@E@“Sf%‘EﬂW rigk.ef cross-linking is eliminated,
th® s MARY Edr§ishrcd ivandntd Q@ﬁﬁ%ﬁ@%&éﬁ%ﬁh theReRti6h aPthY polymer

ort hopyri dyl -di sul fide 30 nPEG (OPSS-nPEG . Typically,
melgeiesprith By varanipPutepiids is eagier [0 498%d- a si ze of about -5

To effect covalent attachment of the polymer molecule(s) to the variant polypeptide,

the hydroxyl end groups of the polymer molecule must be provided in activated form, i.e. with
reactive functional groups (examples of which include primary amino groups, hydrazide (HZ),

thiol, succinate (SUC), succinimidyl succinate (SS), succinimidyl succinamide (SSA),
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kDa, about 10 kD, about 12 kDa or about 20 kDa. The
conjugation of the pol ypeptide variant and the

activated pol yner nolecules is conducted by use of

any conventional nethod, e.g. as described in the

W0 k02981 ef er ences (which al so descri be swarai2e3/000632
nmet hods for activation of pol gger nol ecul es): Harris

and Zal i psky, eds., WD 2004/029091 PCT/ DK2003/ 000632

35 Polééeth | ene _glycol) Chem stry and Bi ol ogi cal
%ﬁpllng ona'ggz A%@gﬁﬁnﬁ@lﬂﬁ&um@tyz(s}}pﬁw%wmnn(ln_gg%xymethylate

- (SPM) BdrotiazBMrbohak (BTC), ﬁuﬂaﬁix‘;&kahlnﬂaéimﬁvsg aldehyde,

plications Mar cel Dekke
f(@@g‘wlcar@ﬁéﬁﬁ (NPEY and H@N’@tﬂéiTRE@Brﬁustgbhe|a@twa@dd*olymer molecules are

c@%&lhlmvﬁﬂame, %Qrcﬁﬁ gﬁ%{g%ﬁ#ﬁ%ﬁg M., }ﬁngvglléeﬁﬂ%’ssﬁ r from

et al . S} 'ty 'Ligan
PRAASE P smacmradenfpdlﬁr ess, 5 N.Y.). The skilled

per Son\ iyl VJP)E ttﬂ:"i@f}%e} Hi%[ecﬁlgsecaﬁ &gtg/éleg %a 5 vegttuﬁaa \dLR84s known

conj ugat i on
ipthedcthergras dgsploﬁqd(ls W@ 90/‘!1 WOV&Ielcﬂhtcxmﬂ)lymmm\d&d linear or branched

furt
B ACTERAE: fop UL i he Bl it AL iy il Potymes,
Ia(mlﬁ%?' add)ﬁdﬂﬂ@Eydal.ogs:@bbmoyh];ZeaBd;e}a?ﬁﬁlbksmljt;mﬁg ¥or Research and
C|n|n1 Su one or 0]
AL ég)"‘ye%?f{s fp@@ﬁ&&ﬁ‘ Dt Fakiyes rcgrmomiaddrein e frsence).

c o nj ugpdcifierext@plas bf a3k RitddFHEEpalihas HARIAE thedbMdiARg Hﬁba} PEGS
oup

R0 ROURERK, 85, e SR RIS, Ol e

ah€ SAM-BEGE dnd N@REFE} cme: PEG B X PR N@(ﬁpﬁétrgﬁ@ PR | CDL-PEG,
p as describ

AQ_PO*%E& 5T%§§P§§5V§1P ECo ?éﬁ]e?%% g’% g&ldégéz anphprangladrRFiGs, such as
IR S 00150 SIS 8 T

inegrPoratsd iegpin @hfefe@‘-'néﬁy fuéhmoreeﬁlﬁ dollowifspiblicdtious Jncotperated herein

| bf}é%érer% divhdse okl lﬁ)?ﬁ'{nel' 1%8H§1H94 a{ o1, rb{i%?faﬁﬁﬁ%eﬁa'i‘sﬁegru§ 5824778,

red uci ng agen 1 O
Uﬁé@%ﬂﬁeﬁﬁﬁowo M0 B R 129 108g80 4035328 0S ecp0;502,yUS 5,281,698, US

S BN o 2 e RO L W08, WIS F R i paipas9. wo
94/y$ﬂ4aawq/94iaaoeg woab‘ﬂ)ourﬁa e 95113&243“@95&1309@“7‘/0?95@3990 WO
sqhods By ) 588 ¥R AN LB S SEIHEG, bb B LRSS 58s, wo
9mpawow§/4(§9u,a@0@ustm4m; Wo 95,0%530513 fgagyE %@3 wwml@blos WO

e er o nmol ecul es
OGIPAEEND Sy 1 LT 450 b5 3Be G v ahsaia B. oo 56, Us
SRR LT T T T g e
5 GBS B b P doBad e § i St anBBPN0GA Sy . - be
c hOSEmeﬂG etdngplas hétivalked PRE ﬁoiﬁme‘f’seﬁa!n’ic%ijar f f‘&&{ed]tfgr cpﬁp]mg to

achi eved. I n connection w th conjugati o

cYSEIRg residies, inchide the falloyipe binear REGs minyisuloesPRG (VS WEG) preferably
vzﬁ%ﬁu@%ﬂ% ﬂ@"EGadenﬁlPE?P lﬂﬁl\/ﬁg}mid& PW(I\EKL %@ %r&gﬁgﬁsmglgr%de-mPEG
(MALmPEaS and orthopyndyl-dxsulfide PEG (OPSS PEG), preferably orthopyridyl-disulfide-
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 conjugation of the polypeptide variant and the activated polymer molecules is
conducted by use of any conventional method, e.g. as described in the following references (which

also describe suitable methods for activation of polymer molecules): Harris and Zalipsky, eds.,
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| i near or branched, has a hi gh nol ecul ar wei ght,
preferably about 10-25 kDa, such as about 15- 25 kDa

e.g. about 20 kDa. 30 Nornmally, the pol yner

conjugation is performed under conditions ained at
neactoungoas nmany of the avail abl e pol yner atpagikamiioooss:
groups wth polyner nolecules. This is achieved by

means of a suitable nolar excéss of the pol yner

relative to the pol ypeptide. Typically, the nolar
Poly(edylenst slyeoDiChamistly ol Binlegicatpphicstians, ABC @ hshigqint BeF. Taylor,

+: 1000 WD 2004/ 1
ol tn FRBMuSAOE Eas A o8 atfeaions M TG s .
Woos, (1992h "Samistyad EmteihEonjagatiananaeodsbn ke EVR@ Prebs) BB¢a Raton;
. . 0:1..10-1, 5-1, 2-1 or
TR aneheH, FoonP moBioH AL eeigucs's Agtdeic Press,

Byt enpl at ed according to the invention to couple the
pol y ecules t t he pol ypeptide through a = )
i nkerhe gﬁl‘?‘ﬁ“&ﬁ@" il e i et i vitinavapethod ansler sQuyyeation chemi-

yog s b useddEpepdsadn@hd ﬁﬁclﬁ%@ﬁ%ﬁg%s%f%%@\%ggﬁtg}g%éﬁé@g _ amEJlgs of

. howski et al., JBial
vgh%? gl\év;r’x %ugﬁgrfagpveg,tas éivieﬁ as fpdumetipmd Bropp qf ﬁhm@(ﬂe. g. being
b8 htko 3T arb 62y al&ﬂp&‘?gﬂf?ﬂ%}s&cﬁrﬁﬁi dyP ma\’bgrﬂfg%,%gn dysulfone or

o esi dual _activated pol yne ecul es’are
Floacstals nife IEGdation aray b disprtediiowards eomjugatégongo alhgvailable attachment

5 bk ian® b i ' i Xt ur,e
R 2R Rk b MEpHAATY i bt B B ard BB B e surface of
thepbipertidsy onmatiterdiriotted totds dne diGmdre spicific ahechiredegsigepdg. the N-

o ' e . Ci ces, e.g. the no

citl SEBE RS, et USR5S el o o

ceriugatien mey be achisdtedPi@ne staporind stepivisg mases (@f s dédBbed in WO

95@Refj41 ¢ PEGyl ation conditions, including the nolar
ratio”of PEG to pol ypeptide, varying degrees of

PEG)/ll:q:P!Eﬁylaﬁuytokyej!sl;tTihH Igsmﬂed (sea\iél{ohg)&hdéﬂ"\gbﬁq F\%@hﬂaﬁﬁ]t Wusually

at i ener a | ined w a hi gher

rp ) g ihan 4 il B prianso Peg . Bt ecucing

agealris subequentlyrerpéiied 8F arlbTof Rhitibral AEhdd, WWBhANYy &sMERk. Conjugation of

P]EE(%/I at {e%n Rrocess \m 1, however, normally conprise’a
chASFIRE restivg Pt tiksh Pigee 18 3 yitagletu oo Pl Gint remperatures

varifig 86th3°O 8Vis0 férpkadas LY (PlidHogikent degrees of

PEGyl ati on. Conjugation to a sugar noiety In order to
achi dvwillihe upderaoey lgétdh%ﬂi’]gﬁi’lﬁmndff dezigisd do asd prodiice the optimal

m6REN¢ Ivith RIp&P 1R ndiHePof Eﬁl"ﬁ glotle%ﬁ)ésy Att%%:file nth%J é%%%@%ﬁa gf such

nucl eoti de sequence enco e varir ant
megalesiie g whasher 8y an lingar g Yroshptptidthe atehment @ité(S) in the variant

S T ressio ost .cel | be .
oA R8sl BB B BT e B Ben e B chpseaytne basis of
the drsized eféact mrbemelieed! | s or from transgenic plant cells.

I di nent .t he host [l i [ I,
such TEeonO B AR Bonit i (onnisingle Snaliuprer Epyg on i roten (.2

thoN-terminal amirto ge@ip), it e aasarm%_eﬁﬁehz@ &lel poly@er AodBa1R  which may be
erevisiae or Pichia 25 pastoris, or any

.cell, e.q.. S
ling4 o RraTiciRd, R & e ThAleet 6 Metshh wReErabi AheRt 10635 b suchian about 15-
25\Diay ©g.cOol20kPaof sugar noieties (such as dextran) to
aninﬁ.acid residues of the variant polypeptide may
al so BB ethe Pelymer comjugation/is pratermedymdescangitions simeDat reacting as
may bPthe 30hiRBK polymer attachment groups with polymer molecules. This is achieved by

means of a suitable molar excess of the polymer relative to the polypeptide. Typically, the

molar ratios of actiyat_ed polymer molecules to polypeptide are up to about 1000-1, such as up
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in Aplin etl al., CRC Crit Rev. Biochem 1981; 259- 306.

The in vitro coupling of sugar noieties or PEGto

protei n- and peptide-bound G n-resi dues can be carried
out by transgl utam nases 30 (TGases).

Twanmghzsbani nases catal yse the transfer of degemnk2003/000632
am ne-groups to protei n= and epti de- bound

@ n-residues in a so-called cross-1linking reaction.

Th donqr.- am ne groups can be protein- or
%PF‘Q?E’S‘BO%& to ag 8% In H@n@caafmth@:agmmpy bysomewhat lower,
W\Se‘/éﬁ ShcHWue 8p Rfabloht ﬁ)af‘ 189 F@rf 1t 1 ? in ?rﬁ@rl to og{am optnqlal reaction.

organlc nol ecul e. exanp
nol ecdf 8 afsp ﬁ%‘tt%miﬂtﬁ@ a@grdam i due\mmm @@Qﬂeﬂ:e polymer molecules to

m@%%@@@(h%%ﬁ%%nk&@lﬁﬁ% rlmf(e’i %gg%am ﬁg a{?y gq,]gjlled Rgrson. A

cross-l'inking s putrescine
grﬁg:ﬁﬁql exagipleds cyaapg@q:hl@‘r@dﬁbmrhmaﬂ@ ewdl.ef Bioh Chérd [IIQTUQZSQSS?S 3581;

R L i G R b S o S

_ 35 13@mzscq®®8®)the FGhgeson, iwxd% ﬁafvaied palytePinBltbes are blocked

A3 n-resi dues exposed

S
5 ord %hoém%tﬂéc%’ ar%ngw&an tg 6‘? xha détlog@é BUWALy 4mipg,to the reaction
MRase andithakossieidg hfaeﬁ\&tddlpﬁiyhiéﬂmbl@ctﬂéﬁ AOreGRNERIYU Qftable method.
subst ANGHSe C%{t gtrary only few A3 n-residues are
nat ur a1y OF HRErstond ﬁ"’é sRendfipg epth c§l§ﬁ§¥%“ﬁ’?%e Buihe amigo acid
seoptmd:e qfa’feaﬁfﬁhrﬁ rpSlygéptﬁé RhéWhtid bChe SEnQarE&E?Eé%ﬁl &l bg918 Qsed and
trate remai n.unknown. in order

%?P&%PC Eﬁéwsm Gendgerseipeiuping the@orr@agte: of RES sﬂs@wpcmlssmymg
defodsi o PEGORES B

18, FEGS B}“;bé bthiSedOfliE R h% cﬁérgg g# Isﬁér}])ﬁ n ﬁve&alﬁyd)cmg

Eonvgm ent positions to add st
Hith abigherrotio o KRG t ‘@nW@pww@ﬁt Ths Pmamd varxant polypeptides

r@sﬂt@ﬁg FrBinGRy givelY PE@B/M@(H ﬁce@é:\b li”%l’?;lgtgf%laga Bgrflprésp a §tochastlc

be _or to contalin exce tonat ur 2
@"1;}’““%W@@H&%ewolmeatﬁdwanama ttavmgmggmy dififren aegtdsdf PEGylation,
a2-plasm n inhibitor, a-caseins, and 3-caseins.

Conj ugation to an organic derivatizing agent is

- Confpgaronto esviat moiti on of the variant pol ypeptide may
- be p reacti ttachment
gr ou géfo%@%gﬁg‘éermé’wf’ gﬁgi’v&gﬁ? ?foaelgw mlegile SpRyasivg one or more

gloregsylatian Sztﬁsnhye agcémtlﬂe Siguembkfodidg Eﬂe\&?:hhtﬁ |p8@pé}|9i@@ hRist@®eGnserted in
rt. For exanple

known
gﬁv{:&ggﬁ;nﬁ euca %)garei%lgle hos&télhﬁﬁﬁwr?sgp Bost ggll may beypefasted from
fungdi ﬁllalaexabtatfe&gaﬁﬁ@eﬁﬂf Trie&d L4l calY P& treﬁd%éﬁlca}ﬁant cells. In one

cid or chloroacetamde, to

e”ﬁ‘%’r"q{‘)e%yﬁi'ﬁﬁ’ﬂij |°B‘2}S BRI 551 Shrbran ICPE%WH/BFK/@FHEK e.g. HEK
293yemzemmlmsea cee&uaumm@l@een%ﬁa 9&.&' c¥ﬁ‘té %%dcé%ﬁc?e%‘%tﬂw%

bronotrifl uoroacet one

. wWth
p qsﬁ’f“&d’i 8% ‘)frﬂli‘%liﬂsb‘fﬁué mgptiqned b‘ﬁPIDﬁG’GC ety I phosphat e,

N- al IQS{/E{T&{[ @i ¥ 8 8Suplinz Bf gtug&l' ngmmég qugll c%ktsréjn)gl %ﬁfélgfﬁgd residues

net hyl yridyl di sul oF OfEr &
ofﬂwcwm PRPUEE may s b@pﬂqémg as deseribed, for example in WO 87/05330 and

in @J’}Bhﬁ’ EtPal] CRC é‘gpﬁﬁzﬂwgﬁe%ﬁfs} 230. g('){}a %’g?] h yitre coup?Xg of sugar moieties

resi dues are derivatl zed by " Teac
or BEGtM P1ofjir-sad pensiderbeetd @lhtGidhedca bb emua ButtHyitSnsURithinases

f t de 25 ch
(ngsrcg)e’i‘ﬁﬁ Yift %‘Hg%gf‘i‘%}ﬁ%‘ egtréan F%?Jh c*ogor Iqugrlougeq,f@ p]‘()ct:elr?-l and
PW%@PP@\GIHS'C%M@E &r adl-gallpeerbarfimihgirghcflonl ThMUSRRIaRe eroups can
be ﬂ)‘fe?rg%r %d@% ‘grg %l I_%/sn nyl and ani no termn nal groups
?es due PICE-opund..Siuel 4%t a £-aipe-group In loys-resighess or it can be part of a
smelhpilangy bigania aiotecaRNXA EX &G of B&Hal %Fgaﬁi%trhd?&u\@ fuBerfolG8 Gs amino-

agents has the effect of reversi
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the charge of the lysinyl residues. Qher suitable
reagents for derivatizing a-am no-containing residues
i nclude i m doesters such as nethyl picolinimdate,
pyri doxal phosphate, pyridoxal, 3o chl oroborohydri de,
twonpwoedoenzenesul foni ¢ aci d, O net hyl i sour e2CT/DK2003/006632
2, 4- pent anedi one and transam pase- catal yzed reaction
with gl yoxylate. Arginyl resi dlles are nodified by
reaction wth one or several conventional reagents,
donon gy ThrserepmlsegicaisyiRlang ispuBesbine Gl diamirebuting. MOcxample of a
d| on
%4&%9%%5}1%@@@% c')38-‘|§ond°o§ 18111%%?%323& FES O Eﬂkmg 15 an
ﬁfé@mcplésmmB&EGt(ﬁ@mcedcﬁmahemzb@ 1966 Bﬁ;ﬂmﬂd 13086 kaI i ne

condi t e e e high pKa of the gua
Funct 115, BRERUAC b p Ry enBiis Cind gl i BhzEdifues exposed
prethe surfiice bf 4 pretegrioagsssible ﬂomaﬁt@ca&ﬁyswglbssﬂﬁlkiﬂg&o amino-containing
ni_n ani di no u 0X Si oups

3%6%?? 31“9‘ T % ?‘ ?@Y f“’o?‘a gt Pvétrls?ﬁhgtalﬂ«gw T Gase
subsicidsdnt the b)thcqaali'etmﬁrs poveasng(vhidGinediives apBbETBaRAbstrates

mm%r e di ff ;i.['ent al k?( gr oups, .such as

M HRKHONTy s, il @ﬁfﬁyrotfa“ giseRprible doy THawrdaisxged arpss-

linkéxghgdctiGns(idis dnend prefeqdisitetit H&{vgﬁ‘i&ﬁ @BLiddns 16 MR tched F Gmino acid

Furt hernore, aspartyl and ut anyl “resi dues are

CoH0eT lf"é?&"tt%f“ﬂa%%'a‘ieagww ybeiratasi $ayeral ymind acid seapences are
Hn@ﬁ'ﬁttd» B orde &éht&menéh@hét&’aﬁmawsxﬁgﬁ éﬁ% @5&:&9 dﬁ‘ clagin,
e and 't

pophi lic conmpound The vari ant po
ﬂ‘ﬁi@%ﬂ‘h fitrenceBpso e mireiphibitorcaepsepatand Ptaasetmch ot her
either directly or by use of a linker. The |Ip0phI|IC
conmpound may be a natural conpound such as a

Emiugraenad aoprgmecateumatm@a@mty acid, a fatty acid
prost agl a vitamne, a

di ket ndi, n
car ot ShBaEmsFIEETRR of fe iR A upRtdrmtbesipGuRPyseRcng one o
nacge aitachmdin groaps of, thﬁfhnahtq:ﬁl}@bpnd& ﬁutﬂ @m @fEaﬁi@ dé‘z’i‘@tizmg agent. Suitable
mor e

Wgﬁw age&faﬁ ?HEP‘O ﬁﬁ éﬂom&tqﬂ%ﬁ@r’cﬁx&wﬁoﬁm@mﬂ rp$igues most
Cﬁl@ﬂﬂohllgatelr@i&tdﬂ@hﬂﬁ%al&i&@tabé@[ahé@&ne@% n%&ﬁh,%g @,mxk#, A Qﬁomcem

ophilic optionall
agjd Oﬂ%‘g‘)%@ﬁ“éﬁ YecrarheK yroniky] mapxwmlﬂhmetayltdeneatg’cs Cystemyl

T v i D N oA
éﬁiugs;?ﬁkaé%v%o ?l{ze@?g %a {hrbrgﬁﬁ[ﬁg%?ri%g} e eoz oho- f? P4 -
1mﬁpmﬁmmpngfacxémhﬂm&lcpﬂymmqﬁﬂtej N?H@hﬁﬂ?mﬁe& gf!:iﬂﬂﬁlﬂpyﬁﬁyl

{ r n
R EL. e B FRT STt fifro RS enbars. A D aabgiophenol,

o2ldpoTjnitgaennl-ota- B3 drggediinalyyesipidsdf: deBivaited by reaction with
'S

r nat t the polypeptide variant
di¢ hﬁﬁé@gaééonggcaga-? gg eﬁ;um s peeatjiy ﬁlaqul&g)eqﬁcéor thg histidyl side
clain. narammbp&acauyarw(ﬁmaé albeR e, Bl 184&iBn F@&&cﬁmyg&@ﬁomw in0.1
1\4{3%)@“ c%/ﬂ "La ) such as i- 20 amno acid resid

fuecadylatg 4t nl G Lysing andirpine teapinglesifues ate reastediith succinic
ortcliger c&bek yHi6 BRI BB des D@ vafiAlio &1k ﬁl\é‘senc%eﬁg’ HésL{Q@Ef'fe%pof reversing

bet ween the tagged pol ypepti de variant “and
the 5@{@% Wéﬁ:m gesidues. Other suitable reagents for denvat:zmg a—ammo-contammg

residues include imidoesters such as methy! picolinimidate, pyridoxal phosphate, pyndoxal,
chloroborohydride, trinitrobenzenesulfonic acid, O-methylisourea, 2,4-pentanedione and
transaminase-catalyzed reaction with glyoxylate. Arginyl residues are modified by reaction

with one or several conventional reagents, among them phenylglyoxal, 2,3-butanedione, 1,2-
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30 noiety. In particular, the tag my be used for

achieving conjugation in mcrotiter plates or other

carriers, such as paramagneti c beads, to which the

t agged pol ypeptide variant can be imobilised via the

twg 200klo®ogionj ugati on to the tagged pol ypepti deTmR203060632

in, e.g., mcrotiter plates Bgs t he advant age t hat

the tagged pol ypeptide variant®can be inmmmobilised in

the mcroliter plates directly fromthe culture broth _
oriehpranedions, Q'!dmlllﬂydllﬂ! Denyatizatior ofca@mlmenx)emdllad réf0ires that the reaction

T A e Pt el e S S yplling onctonal v

st eps P(uﬂhmmmxﬂmmsagems ‘may reaonyitighé proaps of dinees well as the arginine

ced. Fu funtlon as e
BB o SRR RGS i B Bty Do FiepyeDombed vy
ieaoniot wxuhs:momﬁhmmatmﬁte:mxr) @Rére ROana R’ GRNYifAdadt arkyl élfbtﬂ)s such as
f‘ at.i_o us g I ol .ypeptide vari ant %

XYP- o 901 s;E b?%r iippideer il eehyb3#-aeanissd

dige@iipentH) &rbddﬁnﬁ’depplhﬁﬁiﬁﬁorgnis%‘&tﬁ ﬁadsgl}iﬁﬁlnﬁ%s%@ ard B&hverted to
identity of the specific ta be used 1 s not
aéPa}f%H"aéPnda%lu'i%l %?gldv%@Ytr%?gtwrsw’élammp@umonsbe. ng
expressed with the polypeptide variant and is capable
of being inmobilised on a suitable surface or carrier
Grafugation to afipepkitiesomgfoundii t abl e tags are commercial |y
avai | i,
ol a8 e SR SRR B e BRATRLL o ot
cbgryiiregityl by e of arlmhfm Tllﬂ}pObhihacdimIBmadi iy bais eatarh! compound such

B O ) T T T

vitamie estaraignogdeivo sieroiie] oraf syhthetid dowpbiinidanch dshiecatbah i€ #h alcohol,

ere n be i nactj vate The |na
o 8 QB i T o R ol G Ay, o ipr e
ufdhirated cm'npollﬁdsb'i[‘lmitdﬁjjj gﬁttbn'lf)%tvgﬁéﬁi thHeWhh:hit iﬁbl?ﬁbpﬁh&iﬁdl tﬁkgllpophlhc
activi,t is envisaged, that such I nactivate
CORPYUNGy @‘W?ﬂg tibf&ﬂ&bearkﬁkﬁw € qong aqgarding e giethods known in the art, e.g.
adddsargfsdiby BodankiySn Peplide BPAtA&Ss, AHRSRHeyl REw RoRS 8946 and in WO
gyiz tion relates to the FVII/FVIla variant$
rbed herein in their inactivated forns as well as

to such inactivated FVII/FVIla variants for use as

medi canents.. More particularly, the inactivated
Atfaghment of Serinesoteass S¥bISR may be used for the

manuf ﬂﬁchh@ntQ)ff a §erfr'i€ ?f&ég@ﬂhlbft&r cah g«g Pérfo%%ch CP%angQ with the

prophyl axi s of Vilal TF-re sease ofr

Wwoﬁdﬁ%ﬁhﬁlﬂmpﬁl’é&@@pl e, the inactivated variant of
the invention may be used for the manufacture of a

medi canment for the treatnent or prophylaxis of
C@Ffsm@ﬁs#fmlgelmmﬁmgul ant activity is desirable,

by port 3a R A o B S ol FBRVoER yiach Blbtsn ek ot rocin
witle e pagy &¢. an kinmorabid sequenqeant peids sirsict! tade wpfof MpRaRy di3a) such as 1-

S TR T W YT ——

to()if;bnmcalredn@lconjnﬁﬁbﬁ betaeerthé taggﬁﬁﬁiog@bﬁlcﬂ W&h:ﬁx@ar{)ﬁﬁé %Iic -Bolypeptide
cardlac, prevention o

nts. upder goi n or on
i a5 i Biee oS opingiam's microetaiags or othr

caﬁﬂﬂs eidhas ipiiramPgreti€ Béals, Wb Whick &lel tidized %]yﬁkﬁﬁ@e}waﬁﬁnt can be
eas The | nacti vat ed vari ant of e i nvention’

bPIRd 5ot (8 die FoTUSEHEN PR PBESARORTeRtdn viriaa! iBamBnmicrotitcr

plit@sf has the advantage that the tagged polypeptide variant can be immobilised in the

microtiter plates directly from the culture broth (in principle without any purification) and
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the treatnent of respiratory diseases, tunor growth

and netastasis. Anal ogously, the inactivated 30

variant of the invention may be used in a nmethod for
treating a mammal having a FVIla/ TF- rel ated di sease

ovo thiogamealer (such as one or nore of the di Se®eBDKRI03/000632
di sorders nentioned above), conprising adm nistering

to a manmal in need thereof aif effective anobunt of

such an inactivated conjugate or conposition. WO

SRRAAA2 O higalR6nl. /1'%2&0 theQORERInbeAEE phocetistaps (feone Bxprestlb& to

erm, 1.nac en used in c nnectl on wt
A"?}’a\‘fga&ﬂ't)@bé’“ vreg FH%?Eh $I108H thej tag may Brciion % 68??@%&?1%}“& ensuring

ﬁ/ﬁ\zﬁ el aBRWdiRi bty 18 &% ihaBiliede GrafPirit | tcn@oa Méd. The
. IjrhFVIaI a 5r rthFVI Ila vvhleln rrlgg}gﬁ?gig in the " qu

CCBU‘&?B"‘A%%W tagged EPIVRRPH dp ¥drnhmayrprdto gay Plihg %O“C%EWP%@(&“O‘“‘“

di@&f)ﬁ:ﬁrﬂeﬁﬁﬁ/eQeto'a%ﬁz]?dei/ﬁbﬁcgul@yucﬂ%& peds wel | -known in the
For “exanple, an active FVII or FVila

pol y pﬁﬁtlii@étw;vhetﬁ@eql%@s felep yspdistiotitisgl ag lang akifedas in gapable of
béxﬁ? rc%ggdgﬂtlﬁﬁé gol HeDhid: viatiant 08 i g&%@b@fﬁ 'ﬂ‘gmbﬁiﬁsed on a suitable
y e ib

ept |ne pr ot el nas

smtfac@am:r@emmenhl ﬁh@mbatof@mtab@stega an@@mnmerm@ls%!ﬁdﬂa@@ 8- fsom
Uﬁﬁ%&@%@@%&dgﬁ%ﬂons bl‘p% Qﬁbs&;u%h éiélv%% of uﬁ t%pfﬁoxﬁ HleGShphtide
varaniosyiet; achicgad b‘yanybﬁdomard aly ayallqbﬁmzytacs

hal onet hyl ket one, preferably a Dansyl - Phe-Pro- Arg

chl or onet hyl ket one, Dansyl-Au io G u-Arg
Imhtlmmtdﬁyﬂmmmmﬂts dfithe infventiung

chl or.ret hyl ket one or

or arP Boee v Apb G aRc) Qi nvetHe e vl g S Ben may

bd iR¥RIVhe@ TheBachaddgasierskapdbRasTicbmBeting Wiald-thge BYII or FVIla for
| east one ami.no acid residue occupying a position

bigdipg i Biandriphipitngclgitisg getbdmsandds iy vagwfsaz suchyipagtivated variants
wilidftveryFtcht B8He HBBantdddRistsCTRSA aiBYertdSpedf ti]@?fe@éilt Riention

substitution or deletion of one or 15 nore o

relotes b the YA Yilacypriants arscralkadderedisindhisinactivaiedforms gs welhas to such

- inh@vaa Fviaatd aRbR0ioPYse 8WRAldamBkts. More 'pﬁl‘tlaﬁﬁﬂ)} eHelifdcti Pied

conservative substitution. Accordingly,
varipeicf thednegtipnmpy e used-fgr the paiufasbp ¢fc9énfe¢$(@mﬂhfefpéihﬂ Urggigpent or

oIS PERGD Bl s e

ingativatod waiadt ofdhs idventiopmay be a@ldfordh@mamé@mrmgf 4 wedicament for the

tre%%g%]t? Bﬁﬁghér?a#%ﬁ?%séatsg\)b?&e arl: %O?%lni?l %ggg%mtdps?rablc such flsn

pmpltyﬂxlsam mﬂfhﬁﬂ)@f pam:atse)emgm h@emoygtmﬁmtacslmh aepamkme with

sofit CRepe LIRS R e hE PSR eSheafpoge swroke,
ptﬁuh&i’y émltdh@ihSpatzlﬁ:tb witk acide tdkbidty Mnbiontes (v Avdfal Mfarction and

er abl S344A; . D242E/ A .and/ or H19(§R/ A. Anot her .
unélﬁaﬂﬁ%ﬂa Eq”ﬁ}:l%"eﬂgruf' ?ﬁ?‘ﬂ@“ﬁﬁ‘lﬁq FaERq 8W§e’1“ﬁn8fc¥1j‘8%%"ems

antl Gestdasia edr ip¥teenSsi rbRividg@igplastyOfatienta With Berighbral ﬁascular diseases. The
contenpl ated that one or nore attachnment groups f

ingcfjxatp yaraat of she ipusptiphayaise be wisd for fhgmap: a&t%eﬁﬁ@?ﬂlcameﬂt for

th&irQitRsnt P FesPiralry 884 2N gfvitR ind MEYstAMY ARLIBERONShY inactivated
be introduced in the activé site region or at the

vapip @ thsfinveRgongpt) Reeised ing petherl §9gtreatisg p memmah Baying 3 FVE/TE-

reiEt\!h lifke B8 bt @&rder [A2h S8\ nitird 6F (h€8isQ8es dr BRordhR Hifitioned above),

factor binding site and the ridge of the active
comprising administering to a mammal in need thereof an effective amount of such an

inactivated conjugate or composition.
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site binding cleft are defined in Exanple 1 herein.

Thus, specific exanples of substitutions creating such

an N-glycosylation site include 30 substitutions

selected fromthe group consisting of |153N+GL55S/ T,

MG 7M4+2@9S/ T, VI68N+L170S/ T, L169N+L171S/ T PCT/DK2003/000632
L170ON+V172S/ T, L171N+N173S/ T, 75S/' T, AL75N+L177S/ T,
L177N+GL79S/ T, GL79N, GL80ON+L182S/ T, T181N+1183S/ T, V
188N, = VIB9N+A191S/ T, SI90N+A192S/ T, AL9IN+HIO93S/T,

H193NAE Hegsidyenein, thegsp {inaptigiiad”, wWiprpedingpowgtion with the variants of

RO aPte kb aSBT) vl ists I 8 & E Lo Sy of
hdkor thFWzodm prapmydin the) ¥R ROGATsay] AB0ihed PR,

\Sé g é mg%f% 'deslgggélﬂwﬁ@ g‘gﬁ()e-r l?ﬁcgérﬁé%g ﬁ%ﬁ]?/ds-r well-known in the art.

SN2 471 B1tive FMEL VT2 4818 pTide DRy BSfeRdcradinbetiva 65 Sirfamylating

Fop
B ARIRBE AT LGN DR e e e sshReRis ses sne protinase inhibicor,
INBBANERBGH the methS BuskABAS WO WBBLIYHLR GGk serine inhibitor protein is,
D28%N+ 1S/ T, R2O90N+A292S/ T, G291IN, A292N+A294S/ T, ]
B JIRATOEARF erpp PR ins 9Eorganpphesphas sgmpund, a sulfanylflucride, a
pYle NaloBihlkdtond; p2sdiins 4 Dansh1-PRIBRNE I lbrinlethylketone, Dansyl-Glu-
é3$1N+ 43S/ T, 42N+S344S/ T, D343N+G345S/ T,
SPAREr sy etons A dae- Sher At tiomng or 3-BirgRic-Arg
ChRBRANEBENS! F an E3RIN361S/ T, G360N+V362S/ T, 1361N,
V362N+WB64 S/ T,an U S 63?N+G$658/. T, WB64N+(QB66S/ T,
G365NMEs3Batgely, the szimtsof e i vERtiorBmgnbe rendTeiNmRB VO BY oving at

T 1

1N 530%M4 2% 2Nt FHAE Temphenal inaylke ¢ffeeted bf sutRtiefien addejetion of one or

oD T BT R9 RBE Bi oS heled
SUBUANEAROpRSECT | ar B OGNy D5 SABEYi tuidR MNeKBkS/, The inactivated FVI or
r R BBy R e B P s Shions

RE326 1158, SHHX, D242X ec HeBX, rbbiein ¢ istHng Ui fORed ediligpieferably one
G91N, A292N+A294T,

28IN+G29 R290N+A292T,
IR A D S SRy or i et vl FSR SSEY I polypepice

cdipti3SEBbiktio Rl SCRWhéraih OB 8ny 46 Adid rdsiiub Bttt Gt Bbine (since
an i nacti vated vari ant has

] GZ9€§>N. 20 Typically . e , .
YEPGIOrTT BART|AProteRtE cleavage sied-iQiberasampies §f saecificwbpimtéaps include
T158AMWLB3UY YR /G bicferbly S X b@4219‘9£\eafn%?¥l'1 ﬁmk'? e

inactivated variant has less than 4% o e clotting
act i YYP{reAPPHI2CH Ingludes nefmwingmpdifinativns iyardldse tohohative site

reBbR O%r AGSRYE, ﬁewnkéaﬁﬁate&ﬁgt%@ o%&{gﬁegg&@eﬁ;@@@g g{n{llﬁen pon-

I nactivated variant has |ess tha
Pokeptidetmpictisg,shchnas attachsnent groups Fo Mol ycosylatibo sitds ygay advantageously
beAftddibddin tR-aBtivd i ¥ L e CAcRbd L9 BELd \

of hFVI I g orﬁl té% ﬁ%ﬁ@\%ﬁ el{% ﬂg es(gsléedi Clgﬁe %’%gmﬁ% céeé df the FVII
or gVlls qariant e desivesitb egionetheiissne fstonbinding eiteiadiehs Hidgedf the active

sitfBinink S1cRALE QAhL BULAIGIGHRF. " N9 the Tnactivated
Thus, specific examples of substitutions creating such an N-glycosylation site include
substitutions sclected from the group consisting of 1153N+G155S/T, Q167N+L169S/T,
V168N+L170S/T, L169N+L171S/T, L170N+V172S/T, L171N+N173S/T, A1758/T,
ATISN+L177S/T, L177N+G179S/T, G179N, G180N+L182S/T, T181N+I183S/T, V188N,

VIZIN+AISIS/T, SI90N+A192S/T, A191N+H193S/T, H193N+F195S/T, F195N+K197S/T,
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invention (e.g. preferred substitutions, fornmulation

of the variants, etc.) will be the sane or anal ogous

to the (active) variant aspect of the invention,

whenever appropriate. Thus, statenents and details
COACYHMAIRY the inactivated variants of the i MEEMIE03/000632
will apply nmutatis 30 nutandig;to the active variants

di scl osed herein, whenever appropriate. Methods of

R oB e I B R 1R s SR RPN W201nz03s1T,
N o TR e
f%i“ﬁéﬁ%éﬁs%%dyﬁ%@séf W3 AGe 3T §236N, G237N, T238N+N240S/T,

PRINPHEAGH Q0AGR2AIGTIIELRPE IfiaNeLaNANE S ROFING/ S he
polﬁé%$t|de vari ant and expreéssing the sequence I n &

ST, LAV dr246% ToY 28 INt2B 3%/ T 32830 W 28RB/AT GRSIN-HG285S/T,
|
W@@M@%ﬁ@/@ G283 A28 6?1%%% 'igztslﬁgrg gﬁ@@ﬁ@rmmn

mammal | an cel ver,
QZ%N» &Mﬁ@%ﬁiﬂyﬂfébﬁphﬁiﬁmwﬁz Hmenasfr,l EIYN+Y3265/T,

S oAk Y PR PN S,

ewnca
%ﬂﬁ\lﬂh@éﬁﬁ/’h 1534416 eGIAGSTAGE4 NP 34 28/ TNRA4TU-A 340STUCHIREN de

iy DS RGN, Ao,

S3EANHGISEIATN Y 384NuQBEESIT, WIB6SKHTSEVSET, NGO 972 TR 76N,

v YRS Y PGS Do o hgsa{]ﬁfﬁé&%g@%mﬁasssn
msmqbsasrr L38O} K 989SI & MAN@N -+ K402 8/T éi'.@'ﬁ%ﬁ&ldhﬁ the of. Preferably,
of the relevant amno acid resid fe§

tutlon
thg Sl HE’“H{& 5 S&%?*P%O@é'emwwm@st%m P@B%G%Blﬁﬂa MB%@@BZSIT

G29 106-AHIDRE A 2ok P IBOSREISIo8 s /TN 3 RAGR Y 25
conventlonal met 'hods. AIternatlve theK%@% 343%g}

Geddiiond®s %‘r%’&%éﬁ@yﬁﬂd@h@mn@mnswrﬂohéﬂms pre@ergaly Iolye
SUbSHitHEhn3s sé?édtélicffﬂﬁ? h%gfdug %oﬁ¥s95€§r§%%8:9§+§g@fﬁﬁiigﬁyﬁéz%zg G291N,

esl gne

ol i gonucl eoti des ar
A%%?é%éﬁ@é'fdfz%ﬂél%%@b B EINSEBY e 134 tS-+D 34 AT BB 42N BR44T,
d f d
Dﬂiﬁf+@3§§’i‘ yanii %&hﬁﬁ%&ﬂg Hl%{%ﬁfs (i:"n %a%é)c%gar ﬁ%ﬁ ”pglr ; pe S;’ IO (rj 2 1 |5 n

t he host ce
var i dnpicaily, kn tnectmated uariadt hasGignificamniy reducsceMemag az&ﬁ&iy hs

N AN B P

oflﬂya dh{tﬁaqg dctiyiay ofchFVila ok H@Mliagvhen amyeﬂ it Baold BlBod AR described
lw§%95ﬂ9¥ e%rt? 3 189- 133 1991) he i ndi vi dua
ot RieEsa Tty g naptvated ypaignt %?H?S&ﬂ‘??ﬂé*% o thecloypg petivifyesuch as

I"gonu
lesk diran Qg t&eﬂﬁﬂﬂhﬁg yctBag, e leys thih 18R ﬁIelcYcﬁn L lgw BV or
e 1or

ce nod caljon _nethods are avail a
rh%?@%lﬁ'g T RySay ‘"ﬂ?ﬁ ‘b’ﬁ‘@]ﬁtﬁ lend Assay deseribed Bereii gh t hr oughput
Screaniwilyibe hrtlerstddd! RS aﬁ@ﬁaﬂﬂﬂ&ré@n@éﬁlhg Yh%l "\\(?gﬁvated variants of the

. honDIo%ous cross-over such as di sclose
Inventie(egsrefegind sibstitbens, f\ﬂm'dwlqnmmc\»@ngén@tc )s¥ili b Hiersgee or

andlo@us (OB (HL N VPt %E&%P‘“eﬁﬁ%mtﬂn {mén%vg%gﬁl DR Srhuys,

nucl eoti de sequences resulting 1 h new hu€reoti de

slalepine ﬁe%getﬁbﬁxﬁon@nanmfbmﬂl\@fedwanarmmﬂtbtenmmen aill apply mutatis

AR 16 eRRaE R A} | de Sequences.
nﬂGene shuf f |ng§;1 %ﬂ Jﬁ?cl ﬁ%@éﬂglﬁ{s 'Bﬁ%g“ﬁ?ﬁ‘?ﬁ"?%g) i nvol ves
one or 25 nore cycles of random fragnentati on and

MéhGRSE BRphritl a' Of pIRd AP RIHRASRS: o1 ! oved by
The polypeptide variants of the present invention, optionally in glycosylated form,

may be produced by any suitable method known in the art. Such methods include constructing a
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screening to select nucl eoti de sequences encodi ng

pol ypeptides with desired properties. In order for

honol ogy- based nucl eic acid shuffling to take pl ace,

the relevant parts of the nucleotide sequences are

pPVeReMAmIoyl at | east 50% i dentical, such as atPOT&¥EH03/000632

60% i dentical, nore preferablﬁ at least 70%

identical, such as at |east 8 %identical . The

reconblnatlon can be performed in 30 vitro or in vivo.
melerpiflessqumesericoding be Pﬁlympnd@vgen@nd lexgiressingghenseqirpndisin a suitable

@%131‘”&)%%%&‘%&@&6&?&6 h% tepggé}ab:i}% t}% 1h(5>37t zf%ﬁ ? &%Tnﬁé%%%_@ﬁﬁg host cell such

% @ggammalmatcglﬂ dlowgwdr, pol BEptideppriarBSet- tB@ﬂJverﬁimm iay bd Bd)ced, albeit

R e T W S —
Archahidy! sFEBhesiod mcom&nard@bﬂ&&:el&ﬂcﬂﬂgy 1997 Vol . 25. WO

2004/ Q290 1t1c|i3CT/ DK2003/ OO6E€§ P& .1307-1308;

Shao &t &I NIRRT AR 2 %Pég?%"a‘i‘%é’ s dpyertaon may be

@64tRicted pp 1soﬁl8flg &3yntaesekingionR bl dedstquenterR¥@APhEnS wild-type FVII
i.table in vivo, shuffling nethod is disclosed in WO

oG9 5% SRnEme M DR USTIR oo O S LIgERBSHEN GF. inseiosios

sabdtithtAPGIEBEeG] QY. deletivh bf fibSit g)uf MO rdla Rl RLd (‘Pl%mdue(s)
are 5 isclosed e.g, in WO 97/20078 and US 5, 837

Exanp/ BnHsfeclfisenyenee is orveniepry medified by pite-dirpgied w@genesw in
accRdlinke/ with WrvkAriog: alametlﬁiﬂﬁl ARk v§l P Uhd llldcﬂ:gPdeaﬁ%QuenEle prepared by

“siljco shuffling”". Famly shuffling 1nvo

CB‘FJBF@éWth@“SaG £-Wiusipg an oligontelenyida Syrgg*@m@gr, wheraingligéracientides are
dé:ﬁ %ﬁseﬁ On HiSnfio AT & Eéﬁ&l[ @lft écsﬁ%c{ nﬁ g&%e%ﬂ t, and preferably
se AUt E

uent screeni ng
S‘Flé‘@ﬁlﬁ ecodgnetheli mﬂawefdinehtghosbgcll(m airizh |theabccmhbmant polypeptide

vmﬁga 1l ?J%é%{c@d ﬁa{)éxam%%r soetvgtgt AL 2gégnll{ggf)gde%{)&ﬂ%%o?ggmons of the
dQ@@d zalgpep@tlav'@lamtmayl be syritB&ted and\asbanitded3)yRER, Nigadi@gyt ligation
4 7 Nat ur.e
ot reactfon (PEB) Bty PNASBELRERD, Bt Eimme gty plitiiispices
tyipivaly owmaip5 oaridtoveghangdlioncorgderndntay essbapIpi Ng synt het I c
on.a sequence ali

oI|g ucleotl . -based
homoh g‘B%S’é""a Cﬂ%"i‘d‘af‘*‘lflﬂlﬂ% mogif icatignemeflzods gisayaiiab g’efp{ groducmg
p@mnaat ediafits lfcgmrgmhra@gupd@&reaﬁlﬂg,rf&clﬂﬂmze aftthc@dhich fvolve
reconbbnant nucl ei_c sequences are

| t
R e AR Fach S PPEPA AU £ GBS 25 e Phphigvolve gone

sHUYflihg S . roydHh iR b&Redn ol mo}éel’fdﬁﬂ:li@é§§mﬁ[e%ngé s%ﬂhé?l%@sq'esultm g
in WO 00/42561. In silico shuffling refers to
‘“s‘ﬁl’)’f‘?“F]ieﬂrgdeﬁP%B‘ifﬁ hevinggpysmper of Tﬂ’é@@@%‘éraﬁﬁns ww@pme@red to the

stht§ih g BudeoiBRIgh&esS ﬁ%ﬁc%‘ﬂhffﬁﬁ%ﬁ{?l(nm IIDNR rshlﬁﬁ{nrgaﬁkré’]ves one or

avol di ng the need for sical 20 mani
mageyelpeofgandgm frag@@mmmd rmsembay afithd mmleshdﬁ szl]ulangpsafOHc)wed by

chéerﬁji?l%g(z%%d lghlc}:ég:l(% ¢ é.%ﬁ eg eﬁé&t&g% g@gémies wrtllg1 g%/shrs? properties. In order

meldgy-bastenuchritoiciishiriilingste qake phiee, eleceldivang pariseof the nucleoude
BAVASH i SR, BRI OB AP ¥ ey
at doaplr Wesidenticalf suches #\4akt §0% Idbﬁiodbﬂ‘ hé¢ £dombination can be performed in
Vitro or in vivo.

Examples of suitable in vitro gene shuffling methods are disclosed by Stemmer et al.

(1994), Proc. Natl. Acad. Sci. USA; vol. 91, pp. 10747-10751; Stemmer (1994), Nature, vol.
370, pp- 389-391; Smith (1994), Nature vol. 370, pp. 324-325; Zhao et al., Nat. Biotechnol.
1998, Mar; 16(3): 258-61; Zhao H. and Amold, FB, Nucleic Acids Research, 1997, Vol, 25,
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- FEBARRde bBol B 4 SR

transformed host cell. 25 It should of course be
understood that not all vectors and expression contro
sequences function equally well to express the

nucl eoti de sequence encodi ng the pol ypeptide variants
d¥eer4H§M o herein. Neither will all hosts fun@CEg2003/000632
equal ly well with the sanme expgession system

However, one of skiII in the art nmay nmake a selectlon

R Gt R e 25 e RO

3D B8/ T41G. a vector the 30 host nust be considered

becaus}g t he %;tor replicate in it _or be able

"t egraR ARG # REDIEE S SuHine RO EskSloset isgig 97/07205. Other
es fdr AfiagBrhdsis anﬁc%n@&ﬁﬂ $c@hentfaly it GIIY% oRHIRSS mccﬁﬁHiinatlon are

é]c(e! 5 pressoon of any Q?jf roteins encoded by t

ECPBF &8s IO 342498 %ﬂ&ﬁ 2835 dixgmplen ol sngeifip s@fﬂm techmques

ON08s tehBshutlinS el SahbMOkshafife I%@%' b %@ﬁ:gg‘

sequence, a varirety of factors should also
consi dapgyshuftlias ivplves wiiectirgsy fa@ﬂanﬁw@mlnges gesksefrom different

0B 8 G 8y S el vt
wafiiieg ﬁewﬂtquwarv\/ﬁﬁﬂmeﬂe gnbbCCemen ceal s(éﬁﬂﬁé,rl%eeuxe,rmmﬁ)m,g)p 288-291;
I I t ent
B BN BRI 52 SRR 8 o

secon .
Najvrs |Bd@¢tdmmlogw, ©6l. 1Thepr7930TmtiiNabd &t by (MODINatne: Bibsiaivlogy, vol.
Me§d0806 the toxicity of the product coded for by the
nuc eotlde sequence, their secretion characteristics,
t hei r Sghdtic shufflimgfinlotiet povianig)ibedies cfoveddppigtsynthetic
hei r fernentqtlon or. culture
aligpmenf,of horaelpgeys gepes phimterest. The

spnithdid:alll)sgeﬁadled ofig@nucldtided fe Rie6MBIALd, dfd BE %éﬁlﬁﬁ? recdfBinant nucleic
a\Cfgcorrbl nant vector may be an autononously repficating

Segpiences arg scrgengd andhif dcm% psed fendfjuthes slggﬂlgg cycles. Syntheuc shuffling

taﬁhxqa&f&aﬂmg@in Woldoigset he replication of vvh| chis
| ndependent of chronosonal replication, e.g.

pl asnfrgilicashuiingrefoms rg/a DNdeshy '!&11f0¢e§lllﬁnehlwmsmhrf onved or
rﬁd&el'ld’d“sﬁ? He8Hpdis9stém hﬁ&EbﬁﬁHey rleftiref) GGG ?I% ﬂ%@fot Ii)i'?)‘?emcaﬂy

host cel enonme and repl i"cat t oge Rer
H@ﬁ%}%%%?esﬁ) acjdst Bechwipress fortin Wéieo sﬂngﬁhng e égclaseddn WIh80/42560.

vect %nde%ssﬁfn@fc@ (l@kyy}eftﬁgsre]s ‘sa'x)l(eoﬁl &k g‘ﬂl r?etsrcs) roi' %nogl%er Bagﬁlod) the

t he nucl eoti de se€qu enco |ng

nycleqtige EGQQ¢"C@ h@ochmg éhetpiobymeptite dypeseatd yltd a !‘&kﬂﬂﬂblflﬂlt vector and
uired. for trans on of th

BRI R0 AR Gncds RERLLBI Tt Sprckiifpcihs PYMGEe gesred
Hmmﬁnnmﬁh@¢a5h1d or viral 'DNA. A nunber of SU|tabIe

expr ctors f r_expressi in the host cells

ment ?Ig%heo gfar?\eé?e i O% e 89&‘&]@ ot ﬁ[}vcﬁ\?’éﬁ qngsKression control sequences
fmietmlrelqbﬂljr wall th Bepréss tiRrmakleo e sbiRhdlenodM QRS pAlPpeptide variants
a g?grs fo ukar g c hosts, include, for exanple,

GELEeGhEreoNReES WHE psdwaction equaliy welf with g isame expressiomsystem.

HEVéRr, dnevf Jkell inaRd drl lﬂﬁ_’)ﬁm}ﬂter HLlecrBUNONE FHéSe Wafbrs, expression control
Speci fi vectors arfe,

one%aIOV|rus e.dg.
seﬂéﬁﬁm (xgs)ts‘ W pl'ﬁlblp f:m;ggﬁntam I@b&’tﬁmpt!?/r\m s{ggAgmgam@bctor the

hdREhuit 80 cdnsldert %&%G% thePechd mhe IicgEA’m 1ltj§fbﬁ lr%l%f %kgrate into the

expreSS|on vectors for yeast ce i ncl u
chepraesMg: Hisarectares sopynpmbes, thy eibityfto cantrel lﬁ@'ﬁl)pyemnbnr andighe

exﬂ)regﬁan &7339' othEJﬁot@rJ@%%dé’cﬁ%tﬂé vééﬁ)?‘,%{lélpfsdan lgllot%( mgrk§1‘s, should also

be considered. In selecting an expression control sequence, a variety of factors should also be

considered. These include, for example, the relative strength of the sequence, its controllability,
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Ann. New York Acad. Sci. 782, 202-207, 1996, and pPI CZ

A, Bor C (Invitrogen). Useful vectors for insect

cells include pVvL941, pBG31l1l (Cate et al., "lsolation

of the Bovine and Human Genes for Millerian

[Wae402998 Subst ance And Expression of the HRPCAMKBNIB00632
In 25 Animal Cells", Cell, 45, pp. 685-98 (1986),

pBl uebac 4.5 and pMel bac (bot‘i’f" avai |l abl e from

I nvitrogen). Useful expression vectors for bacteri al

dnodis Gompﬁdblﬂi@emtm m\amu&wd:rﬁe Edqa¢ncp boting she po@p@ﬂdﬁ&@cu]aﬂy as

| asm ds.fromE. coli R3 pET3
Bt Baienit orPon ish s Ristikss ST iroRd bR pct iy o5t gt i
cOMPARIIRY dHitEbSchoSeaGactas theﬁﬂum@fwgﬁ pE?Nﬁ&, co@edor by ﬂﬂénucleon de
nuner ous, derivatives. of

e la
SSMIENES: their sqorgAlop Khaseeteristigse ela rr?ﬂ%@fheaolf%wpélﬁﬁ Mrgpcorrectly,
tFei YenenBtibR B Muf ey AGRS -an@ihd %ﬁse‘b@?&rﬁfeﬁu&%f theSRoduts coded for
this invention include those that alfow the nucleotide
by éguerieetidesagusateng t he pol ypeptide variant to be

anpl i ’i“l‘ieelgcdrﬁbﬁa‘?ll?)/ec%f'm?rbe atsﬁlﬁ&oﬂ{mg]& fdpRblifie Vf@&&of & a&or,

wel | known 1n the art. They include, for eXxanple
whichteaists ag ph extra@hlbem@nﬁpﬁl pmtitledhebryplmm of@doaigesodmt of

ﬁ%éormn, %l %gl%gg%g aﬁ%@@ , 4 %}nﬁfg‘tf ?)Q&a ﬁgrnls grrn]%wgﬁh wlien

- int@dwestiinto tiihost cel(is mtema@hdluap they Homcbgmoaw@n&mwgma@egether with

(ene: S. ilized For Efficient
%NIA s°§°r8%(§ﬁn Ryiibepis s o8 o%gmt‘% pp. 1304-19 (1982))
and et vattionis pﬁ@fﬂhlﬂghﬁﬁ@r&(sm@‘ﬁvéctorﬂﬂﬂhﬁcﬂﬂ thaticteotiessequence

464 and EP 338,841 The recqnbi nant
(sl Ry PPl Bh B g i e ta By e oSl gFaments
rdgiiRed/fo€ triﬂfscxﬁlﬁionroﬁ Eielnﬁabcmdb Becjubﬁt\ih hmtveﬁtef IE typitallyd l&?i‘v!e@ from
exa uch a sequence en the _host cell is
ﬁg‘ﬂ’ﬁl!ﬂ" ngﬂ?@g‘{‘i ‘; npbgriol s ‘%‘92]6 %ﬁ‘rf(‘séioﬁ VEFtoms £07| exprgsi Qg in the host cel
méhidhel ReeinQsd cohfthdreibly HvallBRSdr dekibed ifhd 1abraire. Useful expression
sequences enabling the vector to replicate are the

W;Féa% for sukagyptig hosty, @mlqdeafﬂ FRmlen wstorgpmprising gxpfession gpmrol

s@bedcEPhrbif 84140 bovire pIﬁlﬁoﬂ@?ﬁ‘\ﬁr adERWiRb £ GRTMNLRSind. SpBCIfIC
sel ect abl e marker, g. gene the product Of which

VesEp e ot RCTAN A LoV iy oo Serlsbed.ICA, 15e) and pEhieo (Stratagene,
f )
LR 00100,y U o SIS SRo RET s

déRiygtess [there@rtke BOT1 ve&k@BFUS Pi931.325; th@RISO3G veamedesdribedh in Okkels,

AR Rof Pl R 85 e R0 ol AT BRI R o o BBty Useul

vdeyogy fominsean cells 1i‘mﬁdtqi\ﬂ.®nathG3ﬂ:D(Caﬁiﬁﬂ@haﬂmmsﬁ the Bovine and

cereyi si ae,,.sel ec ers i ude ,ur g3 d | ey2.
HEGhT Srpes i Trees oo SRR it Hriertteot in e In
Aﬁ:ﬂﬁSCe]ﬂkW@all 35, gﬁ 685-9871086), pBlucbhe4.5 aﬁmwemm both available from
fined herein to include a

uences
T BRG] RO fr e o RS ik osgeleiens glasmids,
sch @ SI¥REieSEHAIE. 05l ilfudd pERSDY. | T 3Y Ad pmtlz@tbotm@om Novagen Inc.,

i nventi on. Each control sequence nm natl ve or
WLJ A idep hesh éanﬂﬁella@més gughcs RE4uha %Tﬁécfeﬁ rihe PHeeroE
déi’iQLitWE? BE pHige }ﬁ?x{ﬂdé g, rﬁH@éb Méﬁé? DN ﬂl‘:’a%@sc Schi 29 M 1494

but are not limte er seque
filamentous single stranded DNA phages

Other vectors for use in this invention include those that allow the nucleotide sequence
encoding the polypeptide variant to be amplified in copy number. Such amplifiable vectors are

well known in the art. They include, for example, vectors able to be amplified by DHFR
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pol yadenyl ati on sequence, propeptide sequence,

pronoter, enhancer or upstream activating sequence,
signal peptide sequence, and transcription term nator.

At a minimum the control sequences include a
PYQRE/BI99IA Wi de variety of expression contr GICT/DK2003/000632
sequences may be used in the pgesent invention. 25

Such useful expression control sequences include the

BRI nek S RLSTGE DCP AP, Ravah o Gonsmctn

CHSA D\ﬁidh]aﬁbllﬁﬁﬁﬂf(ﬂﬁﬂﬂmﬁsm Cefle: QRIS Of Std'ﬁels Utilized For Efficient

res& nes_ of Qtic or eukar ic cell,
sRERaT - ?{?Egﬁw e P8Rk el b e afosS
AmpAfTpdiRs (RE, &3¢ USB/t 22 sedna@ip 338@YpNCes for directing

transcription in mamalian cells 30 include the early

and | ZPRIERRTBRHBAN Mectesmay\uhes pomprife AN A sequense gnablipg the vector to

§SIRARYH fhblfost c&?in%eétlﬁﬁ €An &a t(ﬁ Suchld8q Mce]{when the host cell is a
(nmetal | ot hi onei n prono t he

reamTERTan 610 s the $Ve gm &f @ll@aﬂﬁl WV @@ﬁbﬁ msetmﬂtlea y¢aSe)t, suitable
AL ARSRLUO AEHS G BTN PRI A e 15
andherigRo obreagadoma Vi rus ( RSV) pronDter t he human WO

2004/ 029091 PCT/ DK2003/ 00063 uitin UbC
pr oot &f bk g e wﬁfﬁeﬁi*’rb ef i herp e e peghiy o puhich
cadglamvmts ugefEhitin the &gt Q&ll ﬁﬁ&hya%dﬁd’géh@&ddﬁ)ﬂ’g i) @ﬁiﬂr&fo&ﬂfre&d&ﬁise

R e AR A heanyee por 0 e pPVS Tk R G 40,

1935 PRNZE!136)) o Gel vehich coufdtdYeidiinck B 4 Qg Y alBicillis %ﬁ@;@cm
in the 5 untranslated region of the nucl eot i

“-’é@%&ﬁ&@“’éﬂ%‘&?"ﬁ@ » QBRI W&wcwe)r mthaisesgie IFer S@‘Fhfa”omyces
c&¥RLRE kb1ecthtld m@fkets Indi¥R 1P WdeL2C R ARt dus @ngi I@@lectable markers
Iasnld pCl - Neo (avail able from Pronmega Corporation,
"deewgﬁﬁfwﬂiaﬂﬁﬁe%ﬂb$m§éitable cont r ol sequences for
di r ectyiengmt *BRLAs e@gﬁeg i Behdd Biltkin B dchyae %}ﬂi@&&ﬁt@ Syhich are
e e

pol yhedri n pronot pronoter,
necassatyer advaatagesiuy Fra dfrecss pressi eroofither m&ypba@deo/apam é thn invention. Each
te rl ene
o8l B k7 pOARNE 8 olel o Bl S R bad S o Junpe
pqimnbdeevanaanauahruen@ymupmw aﬂkmdg’,lbat are notsl&mte@lma,a leader sequence,
ontro ue

PO SouBhic, B R b TP IHERE P pf Bt agivating
seguamat,isigpalyeptidengequeche:, y:@cansztnsctrrpues enphatphatatninEaE tRsS@ntrol

_ ter ronoters from yeast glycolytic genes
sefencd ISR A hipglP

5genase genes, the ADH2-4c pronoter,

and tﬂnmdb&ahétﬁ dfedphedsibbonbDiEREREes RyFUs@BinPhe present invention.
S H QIe contr ol sequences for use in filanentous
YAREAR! SXREETOTLLanre! seqHenerdanalu thersupresTieihanap! sgapnces associated

witletFichiad] @Enes df tHe FoBEcHg S@Fds¥SflvdciodMstgl AARESquence known to
encodi ng Aspergillus oryzae TAKA anyl ase triose

C%H&‘stbwpéesw% geaeeof prokaryelis prrukgericaseor their vimises pepbyarious

coRbMMb@RSBeredy. NI ger or A. nidul ans gl ucoanyl ase, A
ni dul_ ans acetam dase, Rhi zomucor m ehei aspartic
pr ot Expmeles ok suitabieeqntrol seguenpes for direatingtranscriptian intrearaDRIEn cells

mélﬁ&e‘%@ &krfyfand late promoters of SV40 and adenovirus, e.g. the adenovirus 2 major late
promoter, the MT-1 (metallothionein gene) promoter, the hurman cytomegalovirus immediate-
early gene promoter (CMV), the human elongation factor 1o, (EF-1a) promoter, the Drosophila

minimal heat shock protein 70 promoter, the Rous Sarcoma Virus (RSV) promoter, the human
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20 Exanpl es of suitable control sequences for use in
bacterial host cells include pronoters of the |ac

system the trp system the TAC or TRC system and the

maj or pronoter regions of phage D |anbda. The

pra3vweWoYyr absence of a signal peptide will PGE/MK2003/000632
depend on the expression host,. cell used for the

production of the polypeptide variant to be expressed
(vvhet her it is an 25 intracellular or extracellular

ubighijip &pfLb§a proameryihe biresn growihdogwerierterminataroS ¥#i ef adenovirus Elb
%?&{ ) aﬁén}%']a'tzgﬁ sl addrqlg k%ﬂﬂg&{s%’sﬁs {d #G&'Icc %k%gﬁf%z Biol 1987

conVeni ently be derived rom

Pelgdﬁd%(g)wsoaspergi Il us sp. anyl ase or gl ucoanyl ase,

pr ot B0k P R kB &R Bl LA et 8RR oo sy e nserted
ipdap 1 derahsdatpd efen abthy nddedtie deqﬁJEMcmogmgehe p}:ﬂymﬂndugAAsxample

Oﬁ"irl ééﬁ] Bgﬁgég?sé &7 ('f/_\' glgglll g@tfger;lilt 4 aﬂ pé%ﬂ(avax?ﬁble@mm Promega
bepmammA)For use in insect cells, the signal

S : ﬁtel g’%{nﬁ%ﬁ% égg\églg Iﬁgl%cll s%qu}gq?e% 4 b%%tiﬁéé?@&ﬁ]ﬁngﬁ insect cells
ifERIAE HehoBAxdrih pradbiR MeTabipforktid B Auidk RHHE Effornkdalpol
l5 023, ?23@‘ thF'er honeé;ee rlr)e li ttrl n (fn%ﬁ?r og er{om polykiRrosis

viseshpsic @qu@a PO Hh® Barp oV s mstedinge ey G?“e(ll\RIP’ﬂi‘HS‘?f #hd the

H1oVv1 T, P a 1
o8 S RIS SR S Bl pon ers
Examnples of snigablesgonteol| seqygaees forpisy in(yoast hesd sellsnmaﬂipyh@vr@g!yters of the
88 orrRBing SR%a2 AR veast H10 onobrRleS{HHer 88 ALIRRORE R HSiers rom
yensitr glybelyhg gelie& ppaicdhiobiithyddo genaseegesathe pEYH1-deprofintenmad the!

. (,L19 t hods 9-104 For ein east
lr@a‘flf?é)%ﬁ prBplsr ?5‘@??3@8 Bé *?lﬁ%%owafﬁ@qwgw 5 dn filsmsatous fungal
hédh el idohtle Wie SDHB plonpditahd Rrhingldt, 2 prdm&eey RYived ﬁl@n&&fgenes

US 4, 870, nodi fi ed car box %@ﬁt' dase si

erﬁ:gglpg ééoe(‘gxﬁgg q_iy%e Tol4A gmglgseépose qte usgmegflg% ?]&bmc protease, an

8@{% er@dmyladeN® HEASE ABABNR GRBAMPERL A I8alGHs: acMdease
02670), the Veast aspartic protease 3 (YAP3)

R@zg@mpr m@mq adpariieproteiiascry dipase] the kPl lé@mgnator ayd gher ABH3 terminator.
es (%léléa})% gg{%@ Q%gﬁ&g g;é'lﬁ?enﬁé%tg%fl hst Cﬁﬁgﬁé{“@cﬁ%ﬁgﬁ‘é‘% of the

lag isypteant, thpermp $ysemh te dAIGee T RCeysien andltlee mijer ogntef regions of phage
laﬁﬁgéi de onpA (EP581821). 10 The nucl eoti de sequence of
‘invention encodi ng a pol ypeptide variant, whet her
3 pr dpapederty osalisercdof £ ciped peptida géih ey, slepayinhisdxpression host

e Tt lgr s She e iR O e RS S b i

m&h@[laﬂar @&mrh&ﬂullaﬁpd)y’[ﬁﬁﬁd&) adRifethel @ is @Birytie Rt dbiken secretion. For use
riant is to be chreted fromthe eIIs |g which it

in; i argenious fungs theignal Replifie,mayeqsyerpgntly PfielbYeé T 2 B50Fding an
A}y@r A spOmRERE SLeudMmiy6e, G 8ble HPQERIW RRLoAEDF ﬁ&%m@aw‘m

the pol ypeptide 1s variant. The signal peptide W |

- PrOERTECR P iHpmigolq ﬁéum@a Meaﬁ%aThew%lsmv%alé arefgratly H‘Emﬁﬁ from a gene

en%élig%}éz ae FI‘ ¥ses}4 ln@uchq’ ol angffz% d'% n%%? Seili Qtable amylase,

pro |dev riant, i ng bacteria
or(ﬂalnfghog}!gmanw!aSpim uacum aséoy cqajlssfhe sigead peptida myty conveniently be

adrivBEHHE Y& 38R r. Wb 80057830 368 a5 AP I R oprePin Abilfika sexta

.adipokinetic hormone precursor, (cf. US 5,023,328), the honeybee melittin (Inv1trogen),

ecdysteroid UDPglucosyltransferase (egt) (Murphy et al., Protein Expression and Purification
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appropriate animal cells or cell lines, as well as
transgenic aninmals or plants. Exanples of 20 bacteri al
host cells include granpositive bacteria such as

strains of Bacillus, e.g. B. brevis or B. subtilis,

oVO EWOYnyces, or grammegative bacteria, sFRERDES003/000632
strains of E. coli. The introgyction of a vector into

a bacterial host cell may, for instance, be effected

st transformation (see,
E54205" Q8485 it b4 BN risdh Eommoigy Zﬁiwp 262-272,
1897N e ﬁ%ﬁ&i ﬂg]{al tiliSfor 688n nRnBnaliany Q418 & BAGE §F’Vﬁ 'o? ihB murine Ig

1961, Jour nal acteriolo ¥ 81: 823-829, or
R S DERA BSFRe (s M L1987, L MARbdsa52:80-104). For us in

Mét%&ﬁlsséﬁab@ s@ér&ggeﬁﬁé%ol%@m%ﬁ é()élgd tigllgeelﬁé HORQURY eés %g):eg&c?eefrom S.

hi gekawa ot echniq
C'Pnﬂzwx@ﬁf Use, 876@ﬂ§)ugmodxﬁind (Bbmxypaptigase sigoairﬂepxldca(cﬁL A. Vallsetal.,

iR 3P e A AR R B ol

asmlwetessteﬂa(mﬁms:gmmnge (df.0ed, E@]-Mltaﬁq et @l yYas, 6, 1990, PP- 127-

ans odenn Fun
150 4 BB B VR BEASRILRO B, e s e
spgnal;&pﬂldts‘tavé beendbindite be thasigfiad pefide emp@f(EMseszl)
ation of the cell wall in

proto ast nd rege
mannet gk ateate o BFEop pesodile A @elypgide variant, whether

pﬁ'erpafa:&fbgi Elt@&il‘d@&d‘h’ﬁuta‘g@ﬁ@fsgd)ﬂnihlﬁs PORSSr oftR} In€thBle may optionally include
Jeseribed un Ep 238 023 and US' 5. 679, 543, Sui tabl e
Irefifle seapene that speoden pignal pepside i Thesignalqictidess present ¢ when the

b o4l
PSS St 0 980 R0 b s S e

EBrensph houlgrbe g fogpgnizeq by she crlb shoserefor sxpiression dbthe polapaptide
vafianPahe BRhA TYUHER wifk tﬁnca%bé:fﬁé E¥d l%rﬁglg assaciated with human wild-type
LR R Such ag

Schi zosaccharonyces ver onyces,
dstoris or P. methanolica, Hansenula, such as H.

P

o AT i O S T s

(aMhenghagt Pmlwlarhrrmefﬁr@lfunglwmcludm]gi ydasts)s plaﬁ,lhind&t ,amdnimal, or other
. Met

RN YT —

baaterial hdsbawllb{kaJ,de gtampesxtv&l bacteA®8izh ad arsimRal BoEillus, e.g. B. brevis or B.

153: nen .et .at, 1978 . ) .
5 L Pt B e Rt R S et st 1k el Togjptroduction
oﬂeﬁvecﬂa@ﬁﬁb a baeetriabhadt @l inyefdr Bigtande, BodtReRd bR PRIGH RF ¢ drﬁﬁformanon
USA (i n the product protocol fo

(st & oS hath A0 ORR 17 3o b i G Ree sl L s,

coniRiat &8s ke, S MARhe ald S8 4Ln] h@%ﬁ féﬁHa?ofIﬂz@ W8R8 82% -829, or

@ggd tora io cell |line, such Pterafru gl p
Dg Dayidoff-Agglson, | $H el aéMﬁlead@r Biglogrp 120822 )

elédeRBporatih/(ee2d 4) ShlEEk’%ﬁf% fRd ﬁ%éro o Bl'o % &8 182 ’f’ﬁng or
productlon of _het ér ol ogous pol ypept| ferein y
copBgin(shenes Kechksgnd ‘»Fg@ue 3§87, dwmlag’éncte@iegypléessm-szvs).

E)ga{rﬁa{;rl% e &1&&@?@%1‘{1&&% gﬁfgal%gt c§]lsdb@{lfu£&)&w SrAd glﬁ L. oryzae,

A.@igesrpr Al\/mdk@ys Fakdrivm Ore""S'w(t&mya Fengpl cdllSnal be AfiEormed by a

pr lss 1415(?\'%)1 gl@l%st &]ﬁgg%{l nkf})gﬁ%lgf)n(oéﬁ)pr%@?stﬁ, Fw{?r;generatmn of

th¢ eellg«valmf@maa@ﬂtr l(bﬁ@ﬁ porse Sidable GidcediDds, fortrthsiottimidbn@E MkSergillus

Y Y N

Fusaanmn spepies hre dagctibahiny Mylaidieabd 4., 1 9890Cpad01S: €47-156 and WO 96/00787.
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depositories such as the American Type Cul ture

Col l ection, Rockville, Maryland. Al so, the nmanmalian
cell, such as a CHO cell, may be nodified to express
sialyltransferase, e.g. 1 6 20 sialyltransferase, e.g.
a‘é’oaé@@ﬁ“’b'ed in US 5,047,335, in order to pr GYLERK2003/000632
i mproved glycosylation of thg polypeptide variant. In
order to increase secretion it may be of particular

interest to produce the polypeptide variant of the
Exprpelas 9fdﬁlt4%&aﬁépstﬁpléﬁ1nfdmeeﬁtfa@bpﬁ?@d@aéoquqs §& - ceravigiae,

d
SRR &g B DM AR O B,

risBpiaotich se Bolynorpl: GdGeTomo Y chn THDDD oz636S) using the
%%EJL?& %c?x%ed gﬁ%ﬁ&%ﬁ @iu%ﬁ’tg )ﬁ%\%‘éﬁ o N n{[;gpml, leBftors, Guide
p at e- ms Il ate

st c e c a ci um osp
a4 YansGenetidsamd Ilé:lle:alar Bpdrgat MethodsDiE Bkzydweidgy a¥olweel it 24, oo 182-187,
N I ect.ion I R
AR Bk, B0, e ROR IS oS b S ZeBPaZRy 1 16y omen o
all, ,ewﬂ&d?ro«gzleéﬁgd_dfdhe Nlﬂioﬁhle@tadédb& af Stiagrek U/9AT78Ct9a0 and 20 8idclosed by

CHRER By fehal® bho. LS WA S BriFreqfd i reasomaler™

YRisD Tﬁﬁﬁbﬁnaﬁﬁn H?dt@ﬁ Wit} [ExBingle® §fsuitabl fhSecthdse vell¥ 1@&[&@ Lepzdoptora
ation manmal | an cel |.s

cultiv
Cﬂl\ﬁ‘mw & SBg %ff&%%@%ﬁ%ﬁ#@ﬁ 8t iehopsrea rcels (gh Five) (US

507821 0 SBansftmARbIGH ms@@c' clellﬁdnﬂtp?&iﬂ&%nQﬂYlete Qéjﬁol tides therein
Protocol s, Edited b%/ eI Jenki ns, 1999 ﬁb %ﬁgss
Bé

may, pe pcrg:pa%as dessribad rog}g;AEéq{@plmfggl@@ egggglgghan host cells
incfadé %%Q{a&%ﬁ% (‘@Z@-Id'ﬁElﬁ it §é§n(n‘¥°(1ﬁ@ﬂKB@?I‘ ¢E C(,@%lg,réxleen

Techni (?ues of F ess

Uni versi t I¥L—
Mpgkey cel hmtsi{éfoéﬂ (ﬂﬂimsoﬁﬁm%ﬁﬂb léﬁﬂ)t QS Ir(ad€6: CRL-1651)); mouse

cé%fégf%ﬁrﬁsgg %Efﬂ&f%%ﬁgrﬁ%% L@?ﬁ% cglfll;n?eglg pegﬁgﬁz or ATCC
CCEsli0hand iwhaneetie (el HEKKAVSUATCE (fRielﬁ’ﬁD) asF\m:Il aslant cells in tissue
cu(?t)ﬁ?enﬁlda 'cntlatf gui?a%ielc mXes%?e ]&%Lvtnllr\xl ﬁlt %g a\?cﬁt]%:lﬁg fr]:)I a%%lic

cu tlvaP| on,  snal P2 SUEIPE P RERT AT Oh

283
de(pbsztohuszlsmg as:matAmteuoals’I‘ypbﬁ]uﬁhrp Cfoﬁdetbalk:dtkvﬂe Madyladd. Also, the -

P R Py ey W iineo pifns HelthinifRes o 16
Slﬂﬂﬁdﬁdﬁr@@& #lab acAlgdtineS mby&pe [k bfRr foPrHedeiipiass g cosylation

03 %uat ed. The cultivation takes place in a
¥H°B“ F¥nt  medi um conprising carbon and

m t I 08 6/AeSOWiG&Se RB@tibP hﬁgﬁe 6f pedtidutar indsredt & POMEB MY R¥ypeptide
known 10 in the art. Suitable nedia are available from

vagigphAt theiinyentionhiorsthsr svithan sadonsriease.dp BrriemlaradtAfr B (naed basic

armHbhdig b@%ﬁﬁg@&%&) Qs a&cﬁas&hbed kUS 8108k Qﬁbjes%cﬁ’ﬁs 4 Rex2
Ameri can Typé |ture Collection). If the polypeptide

endeprpigpse (¢-8 %ée&ceb@dn |W60/t2ﬁ‘é65hut rient medium the

0 BRSBTS AT oo
phosphatgenedi sebivanstectidng eleatropdrationy DitAdBdexiran Mdiatcd gailslfacngn
hpB%r%(cﬁ %Qéla[[gﬁ trél?srféc?(% V{T%yvect:)b{srarelg e ran&ecil?t\/)a éne'ihog%sescpged\@r Life
Tepbnalegia\dad, éimsfayoﬁﬂ(mhleg hui)facanﬁn ML mmemethom/sm el kabwn in the
art and e.g. described by Ausbel et al. (eds.), 1996, Current Protocols in Molecular Biology,
John Wiley & Sons, New York, USA. The cultivation of mammalian cells are conducted
according to established methods, e.g. as disclosed in Animal Cell Biotechnology, Methods and

Protocols, Edited by Nigel Jenkins, 1999, Human Press Inc, Totowa, New Jersey, USA and
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procedures including, but not limted to,
centrifugation, filtration, extraction, spray drying,
evaporation, or precipitation. The pol ypeptides may be
purified by a variety of procedures known in the art
W0 %WPhg, but not limted to, chromatogr &EAYPK2003/000632
(e.g., ion exchange, affinityaohydrophobic,
chronatofocusing, and size exclusion), electrophoretic

¢ rat:lv [ .QCUSi:NQg).
HheRarN e o APTLuNS of CAFCRRH CEpph RSNy pres
p¥ci pitation), HPLC, or extraction (see,

anson_an

curt or 8 e fgs dr oy FPRn B gaefR 5 Efifed in  utsient
whdium SPwdbiﬁa‘eppmdieumbﬁ taapctysbtidderibm\ueing metho8Skndag in the art. For

uritied d actiyated.to chaj n_pol ypeptj
Giabielen 7€ B i B Y Rhaih Do ChEM Ao R oo fopgs-scale
fetrh@ttaiot GacloBhpemtinndhs, Phefeld batcH, 98 Qbhd%tatea‘cﬂnengﬂﬁﬁﬁ) in laboratory

255: 124F 47 and Hedner. and Kisiel, 1983
F ipgysHiaf foyraesyers peiprmesiin 2 gyijableapedivie andedarsanditienseipwing the

%ﬂﬂ:@b@de&@ Bt BxpRRLMNBDL] HSatéd TR uRivaddh t%s Pk il £ithiSe nutrient

I ncorporation of Zn ions during purification as
Ia%@%m.ca@wmg qarhon A troge sowges|and alomaexp@altsedsmg procedures known

ﬁQM gﬁ%letxﬂ&haoﬂé YRARE HEm Bk al \k‘;\ﬂzpﬁﬁrg #3 ?gﬂbeaﬁrc

single chaln polypeptide variant,
BpATHE 4 puplipfedyerapesitiond fres. ,optatdna!eb v tﬁ’E@}icat@dI‘wb Qgltere

@(h]%bﬁbnﬁ’ Oifmep% y?%gldg Qﬁﬁa?lms 6&&&9&?&0 tfxlé ﬁuqn%)rf( medl Eahe §rpcpt1de can

an i nmob
t&ﬁ@F@(ﬁP@ﬁ”@ﬂ)’ fromaet macbum Miithie@nlypeyitide vatiapois b seerkigd, it can be

g‘g}gﬁl%gg@%‘% . yﬁ%gr&ggog}aggbéggr tS?)GI t | : Is(eadﬁnt ageous

to fi MThe repxdnmg‘gol)tpbﬁ:thijm piay dere\tarete’dniy nhdﬂxdddlh ﬁn@frﬂﬁhﬁe art. For
an ast

SO TPE A EPTpebitE vanenr ey s oo e e b e oY pgrventional

pam:dx&eim&ladmg; DuEt BRRed ioDemulTygaiesl €141 Sxuddtion 1B drying,
Bi oc mstr 28. 9331-36. The advantage of carrying

) "Bt @Hati?éf ore activation is that PEGyl ation of
t he nEke PRpaptideSiiay BéSuritict OF ﬁ?%e@’oﬁ‘ﬂr&%&@gﬁk&@n in the art

lﬁqdﬁqg} 53 is avoi ded. PEGy Iatlono this new
¥R m@%lﬂh@m@w@w (4 elomsrcbnge eafiomit bycrephobic,
cBloRRRAfIASNE, QhdBLd é%@luﬁtmf‘el@&’t{:ﬂ'pﬁ&@ﬁb RBadulet evf eﬂ?e;ﬂ?aﬂi%e isoelectric

and the am no group o 53°I's necessary
forusing), differopticd ol Bixt(s-¢. amnm@mpmutfat@ precapztatime), iHEN.é}mr entraction

(RPL. 4. tﬁoiéﬁzeﬂ}&‘c&ﬁbnaJ fnLigs arﬁtSL%scﬁr?’deL rl]:ﬁlt(prg,e\?@ﬁtPubhsgwrs New

invention relates to a compositio art | cul
YorsAG§Haceut i cal conposition, conprising a pol ypeptide

vari a@h%?éhaﬁ 1¥Pg¥t? t\)aggnt? &qhe A n%ﬁé@%%iﬁgéﬁ%%ﬁj activated to two-

accept or exci plen
chainr palypepiade vahientplyea matten bf mahodsasrﬁmnliddmﬂ the diecpstdie(Brdze and

M, IR S50 IR 2 PRS0 R o S s
7ot 836%1) | Anogtret method @herebyesingle chain polypeptide variants can be purified is by
incorporation of Zn ions during purification as described in US 5,700,914.

In a preferred embodiment the polypeptide variant is purified as a single chain
polypeptide variant, which further is optionally PEGylated. The optionally PEGylated single
chain polypeptide variant is activated by either use of an immobilized enzyme (e.g. factors Ila,
IXa, Xa and XIla) or by autoactivation using a positively charged ion exchange matrix or the

like.
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DL T RES o OEshe GEPEPotsGaringT) R

phar maceutical conposition of the invention, is
particul ar useful for the treatnent of haenorrage,

i ncl udi ng uncontrol | abl e bl eedi ng events, such as
uncontrol | abl e bl eding events in connection with
tWAWHI2%NHr onbocyt openi a, patients in anti coRGUMEAN3/000632
treatnment, and cirrhosis patikgnts, such as cirrhosis

patients with variceal bleeds, or other upper
at1 ent

GRS 1 N R OO M X S———
R Efb)éﬂé (lf)diBsm(d) bhdlobthOacti Odte by &I’b&)ff blﬁ-,lrﬂ{ﬂh(fdg ﬂ&tCﬁWd%BVe) or by
[ivi ng i ssue caused

d
RO R BEE PediRiey At 1Hpd, Biochemibgs o D35 a6 Ao avantage
aleaiing dut PEGyllaﬁ)rﬁlﬁBfoﬁ la@6RBorRis kit BEGH M TiR ne%ﬂqﬁg te?xﬂmus

fthe %yono uma is classified as either blunt
pamrdiby sleavage 0%? Lﬁ%’r“?-’? Hivraideck EEGylatiomofi this apw a!mnoztsmunus would

rEfIEPIhe vl e iREGR IR FROBmRRGN bf‘%@dﬁ? n BARIRENLAIR42 and the
wher eas penetrative trauma (as t onsequence of an
AHR oW1 36 nwgssmefot)@@quand destroying tissue,

vessel s and organs) results in external haenorrhage.

Haenorrhage, as a result of traumm, can start a
Phgemagsatiesl compasitinnsof theoimventiompind itsplsy'si ol 0gi cal

. conp ﬁ.sd%*‘t a%@ér;cg@g :ﬁ)feg(?r}t ?{vg%tﬁm J al'gtgg %%S%Mﬁpgil% igl, n} %artlcular to a

eri phera
Pgm@eu{‘)taé ognpasitioh scomgriting la poliypepiilatdriant ofliie i@ vdntigh atd ON

| : tor vol em a shock (multiple organ
pk&nﬁ%&géa agctegg?lﬁg%'giﬁﬁ%tcémf.’)’gwf usi on§ ensugs Si gce

t | ssUE® polypemidg hadidnt tithe pRalyadasaBontdoditivR decbRing to the invention
) ﬁ% Dy anaecr]obl c met abol i sm begi ns. However, the

BERE B ARAMPCHSPS™E aci d | eads the bl ood pH to drop and

met atiobe 1o tatighagottingerfielefdSine bBly@é&t i809drint df?heslﬁ\‘@ﬁlgn or the

rected, the patient nma vel ogmrru}@tlsys eén
IgoEgad®nt &1

hd&ln{oh@ fhcllﬂﬁigﬁi%&ih’otl%l@fale&ﬁ@%tp AR uRcdHiBIab ble bleding events in

hy ermc on arrival in the energency room
C‘t“ﬁ%m@ﬁ Wilth R tBembesieRenic rzationts inaticnagwlent tieatdat amiterrhosm
ARt 8GEH Qﬁ:
p Por e 1rrHo§‘1"s ggrgﬁ&knqggxeﬁnyﬁa‘ﬁ bﬁgﬂg&h%@f 5@5&1‘ ?&g%&gestma]
ngsi a@ﬁ@} @gxemﬁ undesgoing erthotapicilivet toansplaationes vier feseation
(am)»%lg fgr%ﬁsf&qor;ﬁé%{ggﬁb ons. Meanwhile, acidosis and 5

herma Interfe Wi th bl ood clotting mechani sns.
Th us Teavanpuis defimedgs atenipnotodivinghisaie chused bjmirnextlﬁl’&}c 4ok It is the 4™
la?ﬁ':{ I | it nd  hanmper t ontrol of
oY of R 3 and Blade it hncialy P SR PonsTy-

aC| dd'siusnadys dassificd s either blohier ipsettams. Bhat (riundUsfult i ia@mal
several events. For

CO%%P egg ?r!i %r%agg%%%rgaﬁ a'if]n?}/né aus eq-?g \é/gcmza(s pp?ptraﬁxégntyauma (as the
codseﬁﬁmemt antagm pehrati ﬁ@tﬁﬁuedy\%d WedicofiAfBssu® Akdssklsahf bizans) results

e likely to result in to penetrative
in BFEtA e ey

&0ad traffic accidents are likely to

| nf | H@Em&kﬂd@é al & Addiiteof PaudRl fhnhpad ca@ﬂge &gﬁ?/b]erﬁp%?’&rample
ari ous types of trauma can al
‘§ %ﬁ%ws?tﬁn%hww lnltlaﬁéauthtlmaﬁlfneuplmdladémes%ntenc

vaﬁfc@nsﬁﬂ'&ﬂoﬁ RARUADISRUS %e%nt?a@ Eﬂr&?ﬁ%ﬁl If ﬁ%‘aﬁoﬁ b %étg%db h

There are over 42,000 deaths fromthemin the
hypeyglemijiippk tpuliipta orsar fadlyresdug teinadequiie périnsiun) osuest Sinbmtissues

throughout the body become starved for oxygen, anaerobic metabolism begins. However, the

concomitant lactic acid leads the blood pH to drop and metabolic acidosis develops. If acidosis

is severe and uncorrected, the patient may develop multisystem failure and die.
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accident either whilst being treated by the

par anedi cs, before they arrive or in transit to the

F.R is Another exanple includes gunshot wounds.

@unshot wounds are traumas that can result in massive
pveawi#nyio1They are penetrati ve and destroy tirRIERK208/000632
the bull et passes through thglbody, whether it be in
the torso or a linb. In the about 40, 000 people a

year g‘%@ from gunshot wounds A further exanple
i ncl uddtopel 1t gmapgqty of traumg patints age kypatherRic pr etrivhldn 8fe emergency

toOMUINB td $hP eniRnhieaAdl cog&tlbﬁsaaft fHe%céﬁ‘é Clh%ﬂ?]a?e Ig%ct;&l 3% nous fluid

opto a solid object or the ground from
UISTa59n Rnd prgdute bieqdVess aveesen é@é‘lymth@rlmfestaib lDﬁtflctenama

doagidliey

st o s Sl S (RorR b BT IR Cor BTl PRSI Bcip e
hyRetherarda inteater wiish 910%@lpkﬁemm¢hamsmmﬂue coagulvpathy ddvelops, which in
tﬁﬁxoﬁ’)laf nﬁél@sur%&l H%@dlb%f(lfeg 14 H1G Lar en an i tlgg S rﬁgc%tgmca? Ib%ec%ng

deat hs, whether str
Rxpethierigcoagihepattiygud ecsd(wsarfswfaslnlchhﬂtteﬁde@ B3 the C@dimartriad of death”

aroun l e incl st ab
noundar e o 1o cHlsed by (bl S € T Brafg e Safpecideagresult in
pdny difteaens yppaefdiaumabWaiddi Isdilge rodd) @affic gf:\ﬁdenm hlkdhkt%'ré/sutt @

iver

{
el TR ey R iR S RerakGiv s iy Brurpatois head
ane bwdyngwsx&tuése Ohridus olpesEreduie paAdiBdsdlith %égufoﬁathﬁﬁl the patient.

1{2) %Pparencpe)é&ra The end result is
HRIEF a5 dngre e e causs ofecerencd deats gu@e é@p’ﬁhm MR gver
4a,eg@wratﬂowethsmdw HRUS fdit yédP MRy AR Eéﬁeﬂtstcﬁ‘eeat BRGBYon of the

ation of I|iver Iobules and thu

an
a&‘:é%& ‘lr‘ é‘F’é‘f’]é‘%Pt Peig@eatadhytheoppranpagids crefage ey errive of mrtg:asit to the ER.
pr ot hAfiRdrBx drhpE &c%e@gu‘hﬁﬁ)y Wwburs, é%hot%?o%kgst 1rOBaas that can

vitanm n K-dependent coagulation fac
resilf dpssive Pleeding They are pensirativeasil destthp tibsde abibe beliyapatest through

R %ol &/ hEhBAE bEATHDRBL QW élbc:cq# 8%86&1{)(\{(? peopl?e a yeglr die from

whi ch can result froman
gpeit preRpds3/ 000632 52 form of intense repeat ed

prol o I hosis. of t
Ry beﬂglgsllség ﬁ%leqx?éélhde!; P%ll%' I%{}se lfes?lL ndarsi;mlzfrr%q ap uma type to road
treffie ensidsnta lésofaaingmo acdoltic ulbject\br thalgrdu o Hesgh( &aiﬁﬁ:ﬁl%e Both

is as well as

pegetaé?irx}g ar@ decaggtwegﬁur% traulalfi Btl]e @ Efﬂ}{s 01] ‘f%‘?el,ﬂf ,ag@dental

ect 1 nyur
degthj mlgbrlbgbbcan% Olj)(} r h05| S, prinmary scl er03| ng

chol angi; tJL-Sthand bi atr SI a. Less common 5 causes
of ci ¥ Phgejter; .em{]lqjagw{yﬁ?s‘g}sqc ey @FCifshity Aysmallergumber of people die

inithe4S frbmdnadhme@&ecnm Feldiél dedihi,ivheftePERRk By, or entangled in

?RH) ;& ti t%‘gm n deficiency, henochronatosi
mifp gty The Tgures Sm@a@“&&‘ﬁ’@@‘éﬁﬁ a 202,80 cogen st or age
d | Seassill firiiR SRnHM AbLEA st v\%h&gﬂgﬂal) 36\:0{11‘?&'%%/ ﬁeqnelfrzﬁfve injuries that

%tﬁe stage cirrhotic patients, where
cap AR FAPSHIAS e lseding SEheiorggns mest dikely aeslee difimgbdingl sug,whmd are the

le:OEmﬁ][ﬁ[bﬁﬁ),lleaﬁHQﬁé&[bn a patient nust be io classified
as Child's Bor C, as wll as nmeet additional criteria

for QéTbé’élf' phihe liverds the teaminal sequdi ef pro®ngédoepsated,ifi6d to the hepatic
pafehdhyiR! Plelehd WaGR iRE FRLIRY of broad bands of fibrous tissue separating

regenerative nodules that do not maintain the normal organization of liver lobules and thus

cause deteriorated liver function. Patients have prolonged prothrombin times as a result of the

depletion of vitamin K~dependent coagulation factors. Pathogeneticaily, liver cirthosis should

be regarded as the final common pathway of chronic liver injury, which can result from any
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It has been estimated that there are 6,000 bl eeding
epi sodes associated with patients undergoing
resection each year. This correlates with the reserved
position of this procedure although seens slightly
HYQRO%R2%8Ynpar i son with transpl antati on nunbdCI/DKREN3/000632
Accurate data on the incidencesdf variceal bleeding is
hard to obtain. The key facts known are that at the
tfomieofdfitelle3SRNARH SrolHBLd £8P cdf fiuk nt.in about 60% of
econpensat ed angw0 %‘gé/o of gon@éJ Sg?rglbos‘ﬁé’?fhgﬁ‘t"gng?%beCaus‘“'dby
it b o TP SR L ),
i ) , . _
bleeding is as]s_,oc‘ﬁa% %g)q'vlvi CF'ﬁCta{"J’o"@boyr ngﬁeﬁ'&fﬁﬁp@&eymcmng
PHPSTRNEY oipdniia pimayavisesing yhaagimfand BIES arresia. Less common
PREOAH ANR:J8GILR S8 Boene marrow 20 production, .
i ncreased spleni ¢ T o P4 T ingerit Gieasy wiElpes cystic fibrosis,
a]@@%'i'@E@tﬂ@ﬁlnaikﬂqz)braw,dieﬁioshromﬂ'tbﬁi@,T’Wﬂ&)‘xﬁts%!?de, dla%tc@eﬂ:lfa,sﬁnd glycogen
§t§%g@&is§a henorrhage, and platelet transfusion
edtices the incidence of bleeding. The threshold for

pr ophylirarsplantapdrais @Hghrily r&BSEAE ' I sianlen o

]g%t.i ?nt S it hout F ve,r@ér i n%gjé?{ﬂ%ﬁgg,ejcgr@%?gétﬁg*sdwg?re itis the
SUFIYEINRD Bieirating ihe fisepse.(Tg bseligibletfor teapsplamatpnyis patient must be

dassified hoQkld’ £Blor CNikaR i L, :

‘g\#qt el \e;}t S5 hé usualll\ét§ 2?3 gg‘{a g&%%weggﬁ%%g{ﬁ‘gppelrﬂggye“’ in the
8'tfe eq1 b fraaseianisoterersrionngsl at el et s fol | owi ng repeat ed .

{ r ansfural B eshAEA GG B0 BiLASTEL Y ol LU T to, o

Cﬁnt rol. Thus, in a further aspec

VHTENDS Biectian sachyrearoThiheonwhtes ofithah@mber peigiokition ¥ethisPicedure
although Qe driyVeBiBhd r ..man cture aof a nmedi canment

for the tr egttrr)gﬂ%Hc @fcoﬁp %esgﬁ'gﬁﬁ g@“?ﬁ@@f‘ﬂ%?’@“"%er ei n

cl ot Pefuite damon the dwadencebif eaﬂo&aﬂiiéddlngfiélﬁa:rﬂ &{job?&?ﬁ%ﬁ: k&Y facts
net no or

khé\en i f i.on relates to a 30
tr eafyié ?%??‘H%%P* ‘#1'%&7'?% VAN S LSRN ahosbPfe of disempénsated and
30Teof corpparsatedpntipts arelthatabbue 30%CPMREd SinBkts AMTVRESL g‘diﬁ B&erience
abf&e@aﬂlﬂﬂ}%&ﬂ {,ﬁis@gg%’tvtaheegﬁﬁf an effective amount of "a _
pol yﬁ;pt de  Car afit’8reat Heedhigds astedited with a 30fisk iof inonality.
of tHwomhswtipbdinis e 8P4t ¥QEL mEGELDK 23
P’Eét?cﬁ% 85, f éali ieases/edigjsapr ders mﬁegl-egi(ll%lg‘g%éag% enov
Tfihrs esi T abl e Frdiq auesimtion; & apgsferated dristreation of platelets.
emboaylvapees is 4 ek fkdérTer HehRiRadaC R well a
: uacontéol | ed bl eedi ngs, suchaégéimtlggﬂgn@&nlﬁag%reefmwst e
INERieh PeRicrding. dethirshole for prophrlestiggilaiged tiavifagon is 10,000/, In

ABROSRhAR bl LSt ol ng resection,
d t hr onbo ]ge yt opeﬂ?gfe%g}t%lg’él ﬁ?"%‘fﬁ"’%‘f‘i}%ﬁ@%b&% Pficient to prevent
Sppriprieews e nirthhgey Bor ieeive prodbed 59600/ 3eRRb;
In EMQA%M 3B an% %{,on W | | ebr ands dills]gaset.m;J I%ﬂécauﬁﬂ target level.
ol ypepti (e VarTRAtewP platrdets tolleningaepeated tramsfusi b arl@ding can be
extremglptifBotliisto contl.t her apeutically effective dose,
norpml Iy one approximately paralleling that enpl oyed
[ & MW?TWSWVW Presenem vendioNesl aSeto dire(usy pf Dpol@feptide variant
of theimensiasRgte nRrufab e R P Sk [fective dase"
herein .is nmeant lz:ga dose _?ﬁalf&ﬁédtiﬁﬁ??ncﬁaé'ﬁetm?‘g&fﬁaﬁfélﬁ’&@’sordm
whestin it Sormatfon srdsipable; A SRk Fathbmaspéan of the pessd ifvE@ibnrlktes to a
methot €dt tiehtingSa hmAdITa0i The exagt dose will
depend orﬁ fgtsahe ci r?l??rgl? %?E:Sg%a ordizer rlwcheEFé“ clotfermation igslesirable,
corpprising administetingcto ja mantyel fr eediSieregf kiRt bR O S olypeptide

varblaf 6¥ahd pharchRRuHAPSnHIRHbLAE, G30ARLE Of
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preventing or |essening the severity or spread of the
condition or indication being treated. It will be

apparent to those of skill in the art that an

effective amount of a pol ypeptide variant or

HRBUYIHYN of the invention depends, inter FCOTDK20(3HPO632
the di sease, the dose, the adm nistration is schedul e,

whet her the pol ypeptide vari al% or composition is
adm ni stered alone or in conjunction wth other

t her apeusipls oﬁiﬁﬁéﬂs&e’dﬂdﬁ&rﬁhﬁﬁﬂﬁ cheformhtichas ddsirb¥l€include, but is not

np03|t|ons and general health of the [

G & Agngrrh aﬂ?ﬁe‘“ﬁ’é‘ﬂ% QE?E‘I' Rranappgess W 38 B?F;S’Eigg'? ddﬁeeéwgs such
ab BRurhd) FEMRek thmp'le'% iR Paddrey Lﬁﬂm‘g&né Nvigh trfitsblak@tiSRAS fatients

in particular a dose which is sufficient to normal i ze
updpagoirggEpgtion thspmbfcyioperse patipurs, Tirehabie Pitisalst Padienty Hithyaticeal
bﬁfadﬁ\% hae%gmlh avpaeg,ogﬂlﬁs 8"l @«ﬁimtfdnaf ﬁxrs&ge in a

conpositio I ncludi hg a pharnmaceuti ca accept abl e

car r i Bre potypentise yagant of theinyeation dsadngeistespd am@pntam gtherapeutically

eV dh Crﬁ}thlgr onBl2 Hﬁéf’ %nq mar%lﬁ% V&}tﬂ&%ﬁ{pﬁb‘%d ﬁ]atHérgp)%Xh FVII

untomar
suatings M()sd}&lven@ oBHdhwﬁl’ﬂbB@CBjﬂ'tth&Ia{ichycaﬂp efé@tlabﬂtﬁe herein is meant a

dé:sgré%'ﬁ ?48315 5}%;(51%@0 ¥ ntpnﬁ g ﬁ%%gctspﬂ 5"] ér&{?]e (931|d1t10n g;or which it is

adfinBREASS ThelSakt dosH Mque en‘a onfthe GROMERses, B willBe MB&itainable by
Publ i shi ng Conpany 8 Phar maceuti cal Formul ation

| omkélesﬂh@ﬁ@ﬂ@fm%wndé@n@as Norpally; the doss shuld Rg %’Pblsﬁﬁ

pllevedﬂﬂg gﬁﬁﬁsgmng seveliBydrQprefd &1 tAInditibr BPRlicatidMWing treated. It will

har maceuti cal Excipients, 3rd edition,
bqa@ppmcbﬁe thasejof skihiarthrearethet anaffemive gmoprt 008 pylypeptide variant or

c{?ﬁ%&éﬁ%ﬁbf e lﬁ@ﬁﬂo"ﬁg{e é?ltis tihver &lf&vg%yn t@é}}di%ﬁ, HE doS¥, ! RnGifstration

O pharnmaceutl c COﬂDOSItI - Known
sofvedule akhethgthe pdlyrepfids vamikeitdr oprapasition desloninibiengd lslone or in

R0 S RerERBTRERHL 8 Bl PO GRE B Y AL hBine

. ganaraﬂ baalts of)!the patem Emnblgnhemliaptldesmﬂadt asoomposaalnd bf)the invention

f bl
is g?.lglﬂﬁsg reci in rﬁn Hgactltvg sggllntpﬁuwul%iﬁ %qes&S i rlr‘cbstugﬁc cgeng?d normalxze the
ccalglklaﬂmnrtﬁsmt h WD 2004/ 029091 PCT/ DK20031000632 54.

met al.s, such gs sodi ot assi u | ci,um. and

magn e ARYPCRIds imantal the fvenlipg s nedfprally Semisered iy comgpsition
in€laaik Q)pﬁﬁnﬁvéﬂtlﬁhﬂy RERBAPl cagicPorckyiplend. I'PHAEn ARy acceptable”

anor phous structure. The pharnmaceuti cal conposition of
MEAE 2 CARAET RN S FHPIB N4 dogsft Fiiuse Eaioaaptrifests 1n patients to whom it is

adpRfistRAt $1RA phArinRcRtibS aEé?:ﬁfaﬁE%b&h'cﬁ aﬁ@%ﬁentér 48 9R11 known in the
ents nay be |nC0rp0rate as art of sane

arpﬁ%@ﬁ i esyople RemingignrRharmarewicah§gjenges, h%rhﬁhm ¥ @3 Gennaro, Ed,,
Mﬁﬁpﬂfbﬁglﬁhé’ CB&%‘[@OP %Xﬁﬁi@él{u@ﬁ P\ﬁﬂﬁﬁiﬁmn vefoﬁﬁlent of Pﬁpudcs and

|nvent|on r concurrent I n accordance wt
Prafeinsh® Frokjass anddln tHoyetaed) (de., Tawprﬁdﬂtamm £2000} ;aad Handbook of

t
PARIOER) 5B 8Ll ROLIRER. Bl ERA T P06
"~ ther a‘}hc pe!ype@tiﬁqamawmf thef10Vcnt:hecthe;fomwt@fmtohﬁlapmfe&eml
i d L h d.ot
oSt elBimaHE TP SHE br At G perheiBY REpisipn'
Phantacestical Saiencys ty M. B/Hrﬂuﬁ(}ﬁark Pmlﬂ eC@hHitﬂiTHd etagog.al

COMDGaL L0t EONRL L Dol 1 ROV BE L5 XL &or o Liom

thereof. Suitable salts include, but are not limited to, salts with alkali metals or alkaline earth



J

formulated in a variety of forns, e.g. as a liquid,

gel, lyophilized, or as a conpressed solid. The
preferred formw Il depend upon the particul ar
i ndication being treated and will be apparent to one

SHPP2PEG29OH t he art. 15 In particular, the PCT/DK2003/000632
phar maceuti cal conposition conp4ising the pol ypeptide
variant of the invention nmay be formul ated in

Imeqalst tisRGodumShé orm The eptid
hl antu mao %Sﬁlms ?%gg'hgné A5 ]y%re&: e padis. These

?/\ﬂr‘ioﬁ’?lcﬁ@ lamby Pr%entpf@ by{yetplimdmdkaranﬁfphowrubﬁre in a

st abl e @ val .or shiel di ng
pr ot eol yt#%%&?agatl OEJE]S °F‘W@V%‘§Bmaﬁéaadfﬂléw alone or in

THRBIUEHIPA h\tltag)@e@fhe@pglmcmgm dhat afng n?@' Hébirl]c%rpz%ated as.part of the same
or. the pat i

s pheRdkakit eas handl i n
Hjh i n ltﬂemlﬂgésaszldg;b " e P@%%P’é@mddgﬂaﬁf‘ﬁ)’ ffaﬁ'tth%wlynmﬁldﬁvanam of
psbﬁ igrAntign, leighar soncoerertlyror i dcBordgiRY it anctht® tREGfehf srcgéﬁuie In addition,
fﬂgﬂa%‘gﬂ’dd&g%@a%F rpglpon t he ]partl cul ar_indication
treat Pr B8rmagRicleRmppsition af thefinwiatiph miay be irsed as an
aﬁwvaHTt@e)tbdmemp&bratl on of the fornulations of the

preseny .j n can be performed in a variety of
ways, %‘ a:acng f‘%%woﬁﬁto f thepraseny "tVGHtlQElrlmlll@e,s both humans and other

10 mmﬂlsaﬁamm& yhethold &r@MSNeAbH % b
tr ansderl?rjgl ly, i ﬁ%rﬁlg}g@{l P@?aﬁy&%ﬁ \)’/eter}/nary applications.

anas al |
f ‘{ é alﬁ“u%%‘m%’rq%ﬁp"?l Ren copprisioe &\ewolypmge giaidnyof th@ﬁlﬁ/&iﬂlﬁﬁ may be
onmolatod i aafahyt,y 09forin9 eag% £ ﬁ{lﬁ @8 & Bﬂﬁgnﬁaggg%gre;rsed solid. The

r% (%%l(\)vns can dm ni
PREURT GRm will Q%U@W%dhwmm}aeuﬂlcambn l&i@&f‘eﬁﬁﬂam will be apparent to
mlsmgedﬁqmurgues wel I known in the art, such as punps

| |antation. In sonme instances the forrrul ations

ag,qu@gttp%mppamewamn@osmwdnmsﬁ Et o%hbept?ag variant of
tl?@ii‘i%ﬁnﬁﬁ Alg be ﬁnﬂﬁﬁ{e? 'il{ lslg[%{]el Egiféqb?q Sl g]f%rgg.a 'I(‘:fgg)tgiygqglde variant

CO[TpOSItIOﬂ IS a SO

f%ﬂb&tlxoahhsqd@y.ag«awybﬁpmmmmkmai A HANS
,pNi gthg}hH]g%%% aGases ceul{l i cal ggtlt' u(tﬁ?Is gﬂde variant may be
r é rS‘{}P‘Efég" E?%Qf iPEPteQdytin degrsdatimprsitestas described

formul ations a

hersin. Thepdvingtsze OMtﬁiﬁﬂnﬁ/aQ%BQQ&lua%{' Pﬁg&)&?ﬂf&qp gﬁ?er h?n%lna%{?r the

enteral formulations
0 phRA arit el AL el Bhcncisy CUeker s, Which esemitby ettt

qum Clormpdfeired form mils depafd dﬂ'bﬁ aR{cLRF gﬁ{%ﬁﬁl&eﬁ[ rlﬁqfea&eg apg will be

atodfehEh of oL ften use enhanc
ﬂpﬁt acto{l?/ % “contained in the conpositi on under

a W dihe adminisehtyon dFitheShOnALH
et Py those S edné‘:ﬁﬂm&&gf‘: ﬂng?)n can be performed in a

(0]
Vﬁ"%tg’p IEYS, BUBing Rt aet lsmited %o, araﬁygeh@nabbqslmﬂﬁv@ioam e

' intrina h n d
25 intr mgtraaig:llﬁo%ds h%!rklié %a?éﬂé%aﬁl{;wpﬁ %p%ato'g?aﬁlg/r m%ﬁtgﬁsgglaé;, intppulmonary,

vag@gl rstailydntgesulady, gpingnyg vihtrdoteptablean e The fdmliMtions can be

datfieateiing teri|e. water for
: i %ectl on gl;dﬁgl? %?nrffﬁﬂérﬁysfgiglbé IS ipyectign; is, acceppble, using techniques

gwgn tbf’a%ﬁpté]'ialpgmpt treiynplhatied. Wﬁn@nﬁ%ce?&@ 'i’(@'gﬁlaﬂﬁns may

beldit&ﬁﬂylab[hégqs‘f.gd’lmn%trl ons or  agueous sol utions
m Xi Nng, as appropri aP% Yt he pol ypepti de vari ant haV| ng

% the desired degree

Parenterals
A preferred example of a pharmaceutical composition is a solution, in particular an
aqueous solution, designed for parenteral administration. Although in many cases

- pharmaceutical solution formulations are provided in liquid form, appropriate for immediate
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aieffh r@g'ﬁ metpig

10 of purity with one or nore pharnmaceutically

acceptable carriers, excipients or stabilizers

typically enployed in the art (all of which are terned
"excipients"), for exanple buffering agents,

WARRHPPPNHg agents, preservatives, isotonifi @T/DK2003/000632
non-ionic surfactants or det Ssr&gent s, antioxidants

and/ or other m scellaneous additives. Buffering agents

hel p to maintain the pHin the range which

%ﬂ‘pévwarﬁateé% farmulstigns reaycdo da prayisied in freses or MHygphiized form. In the
b | n

ott e Qe n HheBg HAER 1S T ThARR P Bl poed 0
epliancaibe stabilityd tlm&smﬂompnmnt@mcd intheichenpivsition undegamder variety
A0k SrfFtnE AR e SOBEE Rl B np it Ebpurations
argi genaxaléy, mcnetstabke themi thbit quustmbummpenti Sadhelyophitized preparations are

E T IO TN RN -
dilzentsisueh asssmrte water fBinfectichof owdtikPhhgiclogudl daingisalltige,

Car  rREBRPREPE R TS BEGTCr e o Henbiaed amyldgns o

adUieiistioRitioh by Rixing, HCpProp@itd s CFd)WpEﬁ[dervﬁﬁﬁlt Ahviddth€desired degree
m

#artarlc aci d- sodi umh dr oxi xture, etc.),

RYREY Wit opg Arimqee P'taémgceu iqallyragorRiable caquorh 5EBignts oy stabilizers

tybi¢amY éthRoyadii the laft (all ST HidhCard@ladeaQptb o ffb‘r@ﬁﬁbﬁ buffering
m xture, nmonosodi um fumar at e- di sodi um f uimar at

agentys Sbilizing ageyts, RETSERYaMES dsofificsy. so- éoniy. surfgqtmmudetergents

a@ﬁmaﬁemdmcﬂwm@ﬁﬁemsé&aa&s gl uconic acid 25 sodi um
hydr oxi de m xture, gluconic acid-potassium glyuconate
m xt JFuéferiag agents help4e meistainthe pH in the rapge Wﬂ.ucalapmommatcs

P@&gﬁgﬁg oﬂaﬁlgffsall"ﬁéyeaé%&ﬁ}:myg}resgﬁﬁ !1 ? n%gl{tgugn rangmg from about 2

e mxture assSi um oxa
tetabew SOamM, $mtabla<bnﬁ¢rmgkagmtsernsus(een the prdsaninventlon include both

t ur act,
I T N —
dlmdwmclﬁatCMmtu)c aitrit aacietisddtunb cifrhie metu(eecrg'xc aciilclﬁbﬂcﬁodlum citrate

dj cetate,m xture etic ac
oS STk R BB R, ke Figndio i sofe B susgine
acal’-s@dmhoh.}plhm& rbixﬁfre mc,cmlm #id-dlsdainpstictinhts mafidre, etc.), tartrate buffers
salts such as Tris. Stablllzers refer

tr' nmet.hyl.am
(e Ve i Sodiyim B3I BT i AEiQ-PORRYIER eitle PaYE fvic acid-
sofiumcyd@Ridemiifiuge, ef0)), fiinReBULES (4.0, RaAé sHid-hbRosdiuf Yumarate
solubilizes the therapeutic agent or helps to prevent

i TP 619 ST BB FAT e RO i Rodium fumarate
miXdipd, e@l), ghethde! béfErS (A NEIRENiP! %M @bfrﬂﬁx‘n“glﬁm mix®de€ WRbsic acid-

T(lenurrerat ed above am no aci ds such ds argini ng,
sofiymhydroxide mixiyes, syFanicacidrotassimn ZhoWeBEIDBUre, etc.), oxalate buffer

e.B CJ%a@K%QQ%A&QQ%%Z]ate%@x@&E&{aﬁP b{]&-’smﬁﬁlﬁﬁlg u?ger:n m@ltﬁ@ (%?ihc acid-

om t hi ne | euci ne phenyl al anil ne
PolapyiwD AR Hate miRtugs; gfc.), lwmnf@rssiagamtlcmcuba@am Rbhatallmkmre, lactic

acialth uf ayhl%%c@ﬁ'ni%%uufg E@@(La%fdgqotassgl HXc?gtc {no)f & ea[lcf g%ﬁd apehte buffers

Sor ol ni Si
(e.g} 3ccte alid- acmﬂum heetdte met,ture racétmdmﬂg;odlynﬂ hyﬂmleieSruﬁthrea&c ). Additio-

ol L BN AT RSB UTE 1 e

gl ut -3tebilipaerefdre mbxtoactcmgbtjr of smﬂplam twhichQal emk@intfunction from a

d di
eulkfHe B S Aoy B VRP seli 4 BBt Sepaben heas 1qproem
denafipaticasor ddlme)n,cc forthé &inth$nes wall 'Ryglchlu;mmzeﬁ A8 ﬁﬂl%ﬂﬂ:&sugar

seru(r)ng bum n, gel athn or i mmunogl obul i ns;
ﬁ ‘?Vﬁ)ﬂ@?’yo §such as arginine, Iysine, glycine, glutamine,
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as pol yvi nyl pyrrolidone; nonosacchari des such as

xyl ose, mannose, fructose and gl ucose; disaccharides

such as | actose, maltose and sucrose; trisaccharides

such as raffinose, and io pol ysaccharides such as

e a8t abi | i zers are typically present i mCTmE2003/000632

range of fromO0.1 to 10,000 §§rts by wei ght based on

the active protein weight. ervatives are added to

retard m crobial growh, and are typically added in

agyabig e Shistifinea hlanihe, OmAfind Jb-{eativg, 2-fhenlaise, glutamic acid, threonine,
Rres [ ntion

reservatives for use.wt t 1n
o BTG S o BN Sueh b 1. FEfbse, BERTose A, sorbitol,
x PR Beitel, @zl Sifiitol PRleMeI) ,gl}@@lbpéiﬁ%ﬁ Idienmtiayih P eyexiydls sbh as inositol;

p&%ﬁk@?@m‘%ﬁ&w@@?ﬁ%%‘%&%Ftﬂn&%?@mg Hgents, such as urea

ghEXRBRL, tH?&!uH '1&18 ho@itmdgio gl?!:ché(tk thid %lr AR SoLs %ﬁ&hi@;?ly@&hfﬁhh sodium

Or pr Opy para en, catec , Ies ohexanol
thierd faicplewtragiesiular bsighicpel ypicpiidss 6 cak 1) radd@a) proteeRSYeipas human

sérﬁrﬁt gﬁl E:bgglﬁgg zsj\érrbrg Hibglljr]lﬁf gBQ%¢ %#1@%?@9?dllﬂﬁ g%ghﬂlc polymers such

ahpcgjmenyl;s)ugmdorazl mhmhcs:hm:lgs buchsis glyssemamose, mctose and glucose;
d]%%{%éb%i{dg% fooulgh 3 8 bl ?nla]tose%gd Eu%lrdse St%a%chtaglcal?isasg%o a&nﬁf%%s%! and

S can
pllgsaveteridés. shiéh art!éxt?zﬁn%ﬂab‘ihms @htypld;a!lp pesdnk in thdpahge E%om 0.1 to

t h t t f th
_lérﬁ‘ﬁie]?agﬁslrt?gr“’g ggﬂ%g 0 ﬁg‘fng’gﬂ’%t%%?vf’ﬁg'fgg?gno? getergents

(al sorsseowilvasire aldéd loRgaRigRioiobia) grofh, Bed ¢ @@&llﬂy :tdded in amounts

{;%BP%Q:?% b l IIPZ% Sg&é‘?gr%sgg%ﬁ%g&qgﬁ g(gtggtm& H%%?nt n@gntmn mc(:)lude

pagabl, @éﬂz@ﬂﬂédﬁ@” afRth-AGer, ﬁﬁehtyl Phabed Y6yl %ﬁ&npﬁidﬁbéﬁdlﬁﬁ@yibenzyl
fornulati on to be exposed to shear surface stress

ampmERiY T cheeidei h@gzaé@ﬂwa&é%@ sobengHkorpaP ghjides Hrgrmide or odide)
h%ﬂhﬂ%ﬁi@hﬁtﬂ&%ﬂd@ rHllSd PathdeAChRALS meih%r?@gﬁﬁ%’%@ﬂr&@&ﬁﬁ, resorcinol,

, etc.), pol yoxaners (18

" cyplahexamobnd3-psotapell s, pol yoxyet hyl ene sorbitan

rEnos ok S5l S VGERER) o Mgl o e

aneous excl pl ents i nclu
pelgfedtis sugar dlcohiobs; prefebly. tribydaicen higher30gzae lalsblzals, nvg:harg elwsm

> 0. r
B . P AL o PRER B e n
amaouont beiweﬂt 0. h%ynndiﬁ% bb eveight, typiqatig 1 ¥erto e tabing e o h®9unt the relative
by coascervation techni ques or

‘B?P“]P%?fzee'r cg%c-frérlmgr 6ffn}frrer i zation, for exanple WO
2004/10(2%911: sﬁﬁ&ﬂﬁ%ﬂ&é@&ﬁﬁ @0 kndwn as "wetting agents”) may be present to

I cel | ul ose,
nal SRS ¥ etamaity e e e e B gBttent the therypentis pebymggtide against
agiiw@m md@&eu\aggrygawﬁ tueiich e(ls‘oqfenﬁmmf@mh;aﬂ@s@meaxp@émmhm
lg%crospheres n1croenuIS|o%% nano- particles an

Fotisepstiithayy caysing Aeniization |P8HBGP“§&<§’11”?@%H‘?H ’(ffﬂ’é§“"fa°ta“‘5

inéi:8e 961%%&&:% ¢d, Bo, eFée)”b&%x‘aﬁuex% (Pﬁlﬁrl @&@WPI&@M@%@BB es,
supr a. Parenteral formul ations used
palymethﬂmemos‘n taa tricovetheos (T wWeen @28y TW®n®18ﬂ stC4)s r eadl ly
2;: g?ﬁoddllt%onfi tﬂrng e?laneo%e 1pééﬁlésbﬁ401]:1clle! bu'ik% g' a(\)g%ntts tc]nt f Heqp (e.g. starch),

chelating agents (e.g. EDTA), antioxidants (e.g., ascorbic acid, methionine, vitamin E) and
cosolvents.
The active ingredient may also be entrapped in microcapsules prepared, for example,

by coascervation techniques or by interfacial polymerization, for example



Sust ai ned rel ease preparations Exanpl es of

sust ai ned-rel ease preparations include sem -perneabl e
matrices of solid to hydrophobic pol yners contai ni ng

t he pol ypeptide variant, the matrices having a

NP 2@HPBMorm such as a filmor mcrocapsul ET/DK2003/000632
Exanpl es of sustai ned-rel ease syt rices include

polyesters hydrogel s (for exanple

pal y( 2- hydroxyeth | -met hacryl ate) or

h‘yg{og;(ly losth aefptin onpaly, (meshylmetbacylats) sligrpeapsules: in colloidal drug

deh%r*‘&ﬁﬂhﬁ (ﬁFéﬁnﬁ:‘i@hﬁ:&lj}M‘st b &thi Jgtr@%gpfhercg MicARHLRIRAL Eno-

ene- viny acetat e, de ra
PaEic QWWPWSL&@D or @mrqv:mlssmswhh @shmcm@s e glissbse(in)

Iie?mﬁﬁMaﬁﬂ%ctﬂfcai‘%‘?%:g Qﬁﬂ?t (r) (injectable

m crospheres conpose actic acid-glycolic acid
5 copol Jarenterafdrmdaimne kd bensedfor 4t @Yo, adanimistration must be sterile. This is

id. Wile nmers,such

BRI ol MR S ey B By Ui R R oRHSe

aC| d enabl e rel ease of nolecules for long periods
mecf‘rele Eeto or .over 100 days, certain hydrogels
FRASE VAR E YSr shorter time periods. Wen

e n capBringiladf patayeaptieste prop@aBdm itdude Rembatyie ol mamces of solid
they m nature 20 or aggregate as

d
10 “V‘%&ﬁ}‘”ﬁ“cdﬂ"”&?& niRRE R Bo aRegli e rtonsy § bivang 4 sytable form

shohsss a iim b Mlca@aples Alakmplds bt s@ﬁﬁeﬂ-‘i’é%phﬁt&@@iﬁgﬁﬁe bd’chsters
i mmunogeni city. Rational strategies can be devised

hyqragsly %&F?‘Bﬁ%e P&Q&%hxﬁrwewl-mﬁéa%étﬁhfmp@hﬁ(wm@lp%@)
pb9TactRIeR 'EBfJ&¥mér§ of Ng1AGIE ﬁ&@ﬁﬁcpeﬁhg‘l Sé]@[@fn ) r'to?nr-%e adable ethylene-

dlscovered o be i1 nternol ecul ar for
vinpik asetgle. degradatdé botid acitbelyenlie mcd anmﬁymersdmb ja$ the &’mhase@y

L AR T

calmi yaien arel 1em¢bl&i&tacems) ﬂx@ﬂ BB DAPY3- ﬂﬁc&o@ﬁﬁﬂyﬁé YR8, Wﬁﬂ@gPlymers such
tr1x conpositions

I
SRR SRR o BRI, TR L oot s ThE

peﬂﬁﬂs buchad i o $FN0Ee ays, MNdERYdio 1R M SIS fo3 Qhorter time
si bl e Surface A«ea (ASA) " The conputer program
%3% epgncagggatcac}%olypcmlqtqs &emgig i thgbodyder agopg timgghey may denature

w0 oxeaégreéz%)as a &Myﬂﬁpdﬁ@fe% Mistard 4Bred 183 u\ﬁg ifa Hﬁ% 8%31 él}fz)l activity

is used to conpute the accessible sur
arglpo 3yt Jpodes BUMMDKRQOHEEQ0 86HMal @ategmsm)n tmfdewised for stabilization

D RN pZh R SRRV e el PRgenimys
dl#\m@srétomeen@moﬂ@ubr &rSémnd Aﬁﬁ:}mmsthtdugh azicedlsﬁlﬁﬂérﬁﬂbr&mnge,

A of Ihe ro r.to is ca uJat|
sultifraf Y wfonie O iBvingfSuleiant ol Livph GHaE Pignppsicic
25 sottmmna( echtfollmgmdidiere coment] wnigapp@pri at&&dcﬁthféld | ld @EVeoping specific
ons not directly related to the protein. 5
eEfoaer‘a‘fongﬁ“%’?s Side Chain The fractional ASA of the

f |h de ThbRiventih e Mirthér deSurBEd RGO ME 2bRBnRingd 38mpiamn Of
e

MATERIALS AND METHODS
30
Accessible Surface Area (ASA)
The computer program Access (B. Lee and F.M Richards, J. Mol.Biol. 55: 379-400

(1971)) version 2 (© 1983 Yale University) is used to compute the accessible surface area
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ASA of the atonms in the side chain wth a val ue
representing the ASA of the side chain atons of that
residue type in an extended Al a-x-Ala tripeptide (See
Hubbard, Canpbell & Thornton io (1991)
JVRBe4BRo8. 220, 507-530). For this exanpl e t h@CTRRINGE#P0632
is regarded as a part of the ggde chain of dycine
resi dues but not for the remaining residues. The
following table is used as standard 100% ASA for the
@548 ot g |"ﬁi1"1¢5wé algms prthe sfgucius This meshagl typicly usesse probetsjas of 1.44
&ﬁ%e%s tl@&c@&ﬁﬂ@ﬁrﬁc%}ea J(§§Ap§§ the arbSRm&Ph e Egme bhfe probe.
Cys 96,69 Fro Q' 14058 B G S L R
Eglqg tqlgzs cglrulatiqmzll wargr leqlecu@syndg@l Ipgirogiep a@IB s@@]d M @movcd from
Resi dues
h Cot i ben ot ool ey o b rdi U
100% exposure as they are thought to reside in
The gamma- car boxy gl utam c acids at
’E;’lé’g’?(‘{”?o‘&na“@%‘%rﬁf 16, 19, 20, 25, 26, 29 and 35 are
al | d@hé fredioas ASA u@hdﬁ&%mm;mmm:is chiapreédbyndivigion of the sum of the

RALBBE AGEH 1% 5 DRI RIR® vdiigbiramEne e Ay Siifs 24 Fain atoms
o aifat weikiee §p@in nle3icgliid Aiﬁ)x Aa tr§Rptitie (V&) HiMVard, ¥@npbell & Thornton

B R oA A 05300 oS S e oSt e it

chai ioNGlyeine k@ afks QR AotrbPM: Ynlaliidk rdldbes. e f@f%lﬁ% QBlelifused as
th& gﬁéalytlc triad (residues H193, D242, 5344

stgadad AYHarSerfopthe $idg sbin:Fact or Binding Site The TF
binding site is defined as conprising all residues
havi ng their_.accessible _surface area changed upon TF

bi ndi ng. Thi{Alks det@33 Aied by §tIWQast ﬂﬁ&ﬂ&ﬂﬁk
T Er 4 AR TS T
conpl ete |ilgand(s) 106asedt pr(s) daval ex| 13608 A%
L P i1y SRR T B 5 7
Cys 96.69 A’ Pro 119.65 A*
Gln 140.58 A* Ser 78.16 A*
Glu 134.61 A® Thr 101.67 A®
Gly 3228 A? Tp 121089 A2
His 147.00 A* Tyr 176.61 A*
Ile 137.91 A° Val 114.14 A*

Residues not detected in the structure are defined as having 100% exposure as they are
thought to reside in flexible regions. The gamma-carboxy glutamic acids at positions 6, 7, 14,
16, 19, 20, 25, 26, 29 and 35 are all defined as being 100% exposed.

Determining Distances Between Atoms
The distance between atoms is most easily determined using molecular graphics
software e.g. InsightlI® v, 98.0, MST INC.
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Proteol yti c degradati on can be neasured using the

assay described in US 5,580,560, Exanple 5, where

proteolysis is autoproteolysis. Furthernore, reduced

proteol ysis can be tested in an in vivo nodel using

regi2eame?] ed 15 sanpl es and conpari ng prot PSEN28038§H0632

rhFVIila and the pol ypeptide vagg ant of the invention

by w thdraw ng bl ood sanpl es and subjecting these

h@éié%%e%% and aut or adi ography. Irrespectively of the

assay use for deternini ng proteol ytic degradation,

"r educBu agﬁv&ﬁiegégﬁid ie defingd ad@iyiresiduel Ravirl-e gﬁtﬁGné ?Lﬁfﬁsﬁ&in 10 A

urabl e reduct.i I h cl eavage conpare 0 a

gﬁ{@?‘ﬁ’é’al"ﬁb‘? ?%%(ﬂcl [Eacggesﬁjgﬁ%%}@dDg?z’éé%s canni ng of

Coonassi e stai ned SDS- PAGE gels, 20 HPLC or as

?easur ed by _conserved catalytic activity in conparison
Gl g disstes fifgror Bindingi S#igue f act or i ndependent

act i viTh TRSS@ing@eid RedeLg! - B[ VRReT MY o) e M3 [N

§)I\% ecul ar Vi ghgélﬁof Pol yd;%gtg %ﬂgggg\éfﬁlf%ltg gets'l:ﬁ‘émgrtohieg@ﬁﬁe%sﬂble

efhAresthapgndyipen {F biadipgr Thinis detegnivet rarleas dwb . Sai dak@lations;

SRSnRNGEslaB i | thd f; A | ot s, Bt i X
assi sted | asgganggg%rdﬁ% ?%hh Iggéﬁgogésﬁgr}noﬁw@t ogf on tne Complete
Resnd(s)/1spaptns(s) eamplex. f ugat i on, e.g. SDS- PAGE accor di ng
to Laenmi, U K, Nature Vol 227 (1970), pp. 680-85.
Det erm nati on of Tissue Factor Binding Affinity The

Megsurerment of Resheced Sanssivinao Brovdolysie Dégsadifiioh act or may be
eval u i ne or nore of 30 the three_
BI Aco?PeO?%ﬁ %sdg f’}é)a“ R ReaRsRd iinadhe asssy degcribed indJ$ 6,580,560,

Example Shwhere pBesolysisShat@bicolPds. 14379- 14384; Rober ge
et alg and Ruf et

1J;iihochem' tr 20011,, 40: 9522-9531;

al . Bl &8 3%“‘&?@““{5@5‘? Y38 ean be tqsgestin qau gvivasmpdel using radiolabelled
s2004Y DAVONDaRFTHrOMARKFOROG @k 3Rk 8P @ nventi
JERL L ig]ijj#i onﬂrFVI i nhi bi%‘ig?r?q%p epidaa éﬁégpmgf‘“ ention by
Al atebiond soimglss i sybiesiineehase §xSPYBAGE B dubndsanty.

et al Irrekheoieeyidrthd 3sal A9y fo?&teﬁ%é@%&gg@% §|/é%afdation, “reduced

Det ?rm' nation of TFPI Affinity apa
P{PigoliGdeeradatign’nig intendegto) meag agheasurable tbduation dn dervagy compared to
tHaosRaindd ByEFV4 8CmedRl descri bed, |
Hﬂékilnsonﬁgt al . P?aocr.é?ﬁg%q @%@ggsyé%?@as%ﬂalf%gl’gsgéﬁﬁj gels,

525 maasgred brepnseryed eatalyic acBiitydh eomstrisyn BOAL, tydeDising the
A0 RrcRP hlependd: i ' m stry 1999,
38(7) - 1957 196%&@8§E8§®D%%C§?%§°t“f’on of Phosphol i pi d

Menbrane Binding Affinity Phospholipid nmenbrane
DB NGH BF Il B b term.ned as described in

Nel sest {’jefé‘f’*é?’&%ff?’%ﬁ@é’ﬂgﬂﬁgw% Y7, 30; 10819- 10824

or  asthdewiaciloedcigh oEpuiyppptiic Vafidnts iSddierfiinéd 8% dithed SDS-PAGE, gel
ﬁlEEﬁdnf‘%R&'ﬂ%‘&g, mFa%%tt aosgistél léscé:tr Idé/sgltpltigr? m?sssséggé:trometry or equilibriom

centrifugation, e.g. SDS-PAGE according to Laemmli, U.K., Nature Vol 227 (1970}, pp. 680-85.

Determination of Tissue Factor Binding Affinity

The capacity of variants to bind to tissue factor may be evaluated using one or more of
the three BlAcore® assays described in Dickinson et al. Proc. Natl. Acad. Sci. USA 1996, 93:
14379-14384; Roberge et al. Biochemistry 2001, 40: 9522-9531; and Ruf et al. Biochemistry

- 1999, 38(7): 1957-1966.
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Thi s assay has been described in detail on page 39826
in Nelsestuen et al., J Biol Chem 2001;
276: 39825-39831. Briefly, the nolecule to be assayed
(either hFVIila, rhFVIila or the pol ypeptide variant of
tWO2PMPEE on in its activated form is ni xedCRIDKZ005/000632
source of phosphol i pid (prefehgbly 20
phosphati dyl chol i ne and phosphatidyl serine in a ratio
of 8:2) and relipidated Factor X in Tris buffer
%ﬁfﬁramorigf"é@whﬁbmev a specified incubation time the
reacti

AL Ihﬁlbﬁﬁ)ﬁpffac N Bigi(glbﬂllt&ﬁe the a%&ﬁft?c ﬁ}?ﬁ?c}%&i in Chang

concentration o n neasu
i ok Bidshernistre H9AGHS: 4094909948n after addition of a
chronogeni ¢ substrate (5-2222, Chronopgenix). After
correction from background the tissue factor

. Peterepenide nf TERAffrityy of rhFVIla (at) is determ ned as

{1 ssua EBray o s aTa ae R b ot biige Sy s pishe e

Riacoa®tasals dda@ibed ivBIRkingun of al, PRE. Nl Acdds Séil BBA 1996, 93: 14379-

rjn ned as f he abso e after nut es.
SR DRSS a0 phRe RS IE sEAPIRS, ALl otbsiiy 1999,
38emni BI37,1966) its activated form and the activity of
rhFVIla is defined as avadant/ate. 30 Clotting Assay

The clotting activity of the FVIla and variants

ﬂé@hﬁ&ﬁzoﬂ‘@%o%ﬁﬁﬂ%ﬂ%&'ﬁnﬂﬁﬁ%mnasSays and the

clotti ng times were recorded on Thronbotrack |V
c oaguPbssphclipidmaethrang binding ﬁ%lttbmax/bq degpsipined esHleparibahin Nelsestuen et

e e Sy 0B e et RSB RIL I ™ e e
roomtenperature for 15-20 mnutes. 50 mcroliters of

,ﬁ%g@n%afg&{‘%?ﬁ;ﬂs d to the coagulometer cups.

ants ere were diluted in dyoxaline
Buf f eThi§ &say hapbden désctibedan detailonDaganIN826 ohi Nuisestut ettak, J Biol Chem,

nmg/ M BSA, pH 7.35). The sanples were
26%1(:1 %%? gszé'cup in 50 ul and incubated at 37C for 2
m n ut BseﬂyTlhc mwbok @te iamaﬁdﬂﬁdihﬁﬂrﬂvmsmﬁé pdlvpepstle variant of

i s BV R RARR shilee o5 ahdbbonoid eretiraly by

plaﬂd[na&gyld}ﬁﬂlné artdlphmpmwa&tﬂeﬁh a rho BERDWhErclipidated p&dtdrmgm Tris
tivi txm%ig&g\ absence of TE the sane assay was_us
1

T R fi55 2 speciigp gieBRAtPm eps fie reaghion iSRS &Y 9@%3“ of
eﬂb&&s@ﬁﬁﬁ%cﬁa@&ﬁr‘éﬁf&f faetbr WAGH BerBhORE SR ¥bsbifince change at 405 nm

cI otting activity of FVIla and variants thereof were
Fréa%?@&f 2 shigpaecgicaybstiale 53322, Ghrgmoprning] Aftericagectipmirem
uRdRROH sg@iaé?& IﬁdeEHfdegﬁ VigoKhbViT PRI H R Ec\ll\gsrtlée absorbance

d| nor of° FVIla of variants thereo
Cfangtmf@al rﬁmatewﬂﬂ'@rt%w@ta@rnnd@nﬂmmxnvgv pLine golypsprids vagiont of the
m?MuJ::ﬁ . % is aRRé dée %g:}h% 'abthlyaZce?bﬁar%Q giit]ér\rll\ggrﬁﬁlﬁés': %ﬁle 11380 between

he reac I on cup. ting reac
the activity of the polypeptide variant, in its activated form, and the activity of thFVIIa is defined

as a\,-ariaml aw[.

Clotting Assay
The cloniing activity of the FVIIa and variants thereof were measured in one-stage

assays and the clotting times were recorded on a Thrombotrack IV coagulometer (Medinor).

Factor VII-depleted human plasma (American Diagnostica) was reconstituted and equilibrated
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determn

initiated by addition of 50 gl blood containing 10%
0.13 Mtri-sodiumcitrate as anticoagulant. Data was
anal ysed usi ng Excel or PRI SM software. Am dolytic
Assay 20 The ability of the variants to cl eave small
PEREPHRWIbst r at es can be measured using thePCT/DK2003/000632
chronbgeni ¢ substrate S- 2288
(D-11e-Pro-Arg-p-nitroani Iide? FVIla is diluted to
about 10- n assay buffer (50 mM Na-Hepes pH

rcg)m tfgl@erﬁqwq\ﬁ{jlsa(% W@a&@crc@ teim,gf@gqma 3P icn transferred to the
dd@@mmaercu@rther nore, soluble TF (sTF) is diluted to
50-450 nMin assay buffer. 120 | of assay buffer is
nmi x ed FYflE Andyariants thepeed wengidituted innfplyex alinei Boider| (5.3 M barbiturate, 4.3
rﬁf/lts%ﬂluéx di¥kdte, 11 WHMN‘a@p 1 @ﬁgélﬁﬁB%& %ﬁ }. %Spﬁﬁeastaiﬁgfes Weieg‘;l? d to the

n Tncubati i

gentle shaki ng, | owed n-at
up & $hy end @ﬁubased asﬁ'éﬁtfetﬁ mwuaaam tion of the 5-2288
subst T%ﬁlgbﬂgs}mgy&gfrﬂg R\{%lgfgggzﬁgl{upetd'\@ mﬁtgégisd’]ay v%:éadded toa

ol donepiritipn(af ¥ SumaiMi. The l)eazmn oas tnitatdddysadding 10kplahminbeplastin,
are coated w

by EL |

an an#‘?@g?ﬁ@d{h?g@{tm am‘& ‘%1%??%‘8"% gﬁ‘gé@éaﬁgﬁﬁf%wﬁ%ﬁsﬁ without
addition oftthromboplagin. Qimsdwas nnalBBéii (sif}PRISMpeftwaeel | ). After
overnight coating at R T., the wells are washed 4

times with THT buffer (100 mM NaCl, 50 mM Tris-HC pH
Whole Blo&hAssdyveen- 20) . Subsequent |y, WO 2004/ 029091

PCT/ D@fz 3/.000632 62 200 ] of 1% Casein (diluted from

2. 5% SHCFLYUREIHNILY ofF VA NS@WWWM@ mggsursgljinzonp)stagg assays

aﬁtﬂtﬁ@ dicRRE tl‘ﬁfék Mef&ﬁcd?&e@@ﬁ'aﬁ@mrﬂoﬁ%k 5 A%%dl&ﬁé{%egﬁoﬁt 100 pl of

the wells are enptied, and 10
beé[ﬂpr YNt yhegof weedtilnied dn 2 buffes norttmmlﬁgﬂo mMmyeylgiqu 50 mM

NQ@? 8l @)rﬂM'C%C‘Edgﬂq 35’%& {in)ethe rea&i:o%tz:ﬁé, "Jinlg tcﬁ)frtrténé rsﬂcfl?]n was

room t enper at ur'e, ar € washe
mﬁh{redjwfaﬂém;m ahsD ﬂloﬂbcﬂ cpﬂtamfnga()%l (D13 M-thi abdilinetiraaaisi apeebdgulant,

0By PR el GRS H o a1 on ot RT)

foll owed by 4 nore washes with THT buffer, 100 1 of
Asztdo@rxtaw'agii n-horse radi sh peroxi dase (DAKO A'S,

d ost . r}.n&eC 1/ 10 00 dil uted added. After
anot a'il i ofith YAsiaR tFEPnc egve pratl pepf SI“BWSB?/“ be mensured using the

chﬂﬁb@ﬁic\&hﬁd&aﬁﬂﬁmf@qr&?f@%ﬁ -plnit®anili¥B. FVILa is diluted to about 10-90
-t etramet hyl benzi di ne, Kemt'en-Tech A/ S,

nlﬁéﬁ ﬁfﬁ?)k‘7“ffe§ (SBaBMNa Herea pHIE. 30 TVANF Glo DM Cofilac IRBSA, 1U/mi
Hefrih ] SufiEor 1&%&3 B (sz'gr '&lﬁégﬁltols% cﬁgqlﬁflmaag%y g&?ﬁ%‘gmﬁ pl of

i's determ ne st an curve |s prepare
assdyFoufferis (mkndoﬁdvm'wro)‘ Jhe FAlla@ampit anvt2/ul sEV) Aftdr\Hl thia ifdubation at

(5 .' fied t h.the da d
rob kBl "&&%‘F i Lﬁﬁwﬂr L iy on e reactionis
stértetl B additior f, the\B2D 88 AbQrAa1 &AMONE HRiaBEtkptitinah4@ hm is dctermmed
ant i bad d| rected against the EG-1ike domain and fo

A SBEEPPEROME- cal ci um dependent biotin 15 | abel | ed
nonocl onal anti-G a domain antibody is used (2 g/m,

Iélrg(g)lper well). Inthis set-up, 5 nMCad 2 is added
ERIA AREYTHT and dil ution buffers.

FVIUFVIIa (or variant) concentrations are determined by ELISA. Wells of a microtiter
plate are coated with an antibody directed against the protease domain using a solution of 2
ug/ml in PBS (100 pl per well). After overnight coating at R.T., the wells are washed 4 times
with THT buffer (100 mM NaCl, 50 mM Tris-HCI pH 7.2 0.05% Tween-20). Subsequently,
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EXAMPLES 20 Exanple 1 The X-ray structure of hFVI I a
in conplex with soluble tissue factor by Banner et
al., J Ml Biol, 1996; 285:2089 is used for this
exanple. It is noted that the nunbering of residues in
R 2004P¥PUnce does not fol l ow the sequence. HETEKREN3/000632
have used the sequenti al nunbﬁfing according to SEQ

u

ID NO 1. The gamma-carboxy gl utam c acids at
14, 16, 19, 25 20, 25, 26, 29 and 35

sjtions 6, 7, ) i
05l o) 1% Rasein (@nediirenc. % Hpeicising 108/mMBHC b0 Mgy H pH 7.2) is
abb i I . | du - n
RO P B AR Bl 058 A AT oo o
simple {aptinedilyA8ated &l dibitian bufifes (THT . 1% Qasgnipistaddedl Afier another

. j ith th defj nitjon of accessibiljities._of

RERREE LB b ol ool st SFEBRR: ok Ths e and 100

pireft disiokin-labelked lah&isbdy dirédte] doinstakd PGFIIRS HEHAS (f‘;?%?'nl)ﬁls added. After
e

nore than 25% of their side chain exposed to
auqihar 4 g incppatiopat R A3 folfoped by 4 nige washes wigh TRY, buffeg 1 0Gixf

S%%évi%gﬁ?rs%gi;sh %@Tid%gmgggys%km@éfenﬁ?‘ykgtﬁl,'éﬁli_}%fi) is

adged. Afferanotird hrgumbatind apRJ4/f0ReGE byRGTHDMACES M0 TBEbuffer, 100

u@gﬁ%&%%%’g%%eéﬁ‘ﬁ%eg;%%%&?é-gg-ﬁ%%%wgﬁ)ow K8a: After 30

i/ idcub@tion atR('D, in B&2dark] 360 34 M B850, 12%6dedBd 0139%5.3,,, is U&&mined. A
190,. V92, N93, F94, (97, E99, 5103, D104, HL0b, T106,

stenglgrd cunve dgpreparesgising hFV ag@lgvpSeyen®). G117, 5119, L120,

L121, ve v m Tio8. P .
A2 S e i By O o

thap thgough theprotrasg gompingly thiQEBISA @1-81,, wells B co@td ByernNgls vith an
Yiba®) diRRLEA agaidtl ik EAFL - 7 7 > ‘biotin-
185 1186, FHO3, ng%ﬁ% fﬁ%%éﬁﬁﬁ%‘gbﬂ%é‘ dei%’g’,% biotin
laigdied mopodi6nal kRiGla dORhih anGBAR,is DRAY? uE/AR 2100 RP Bk, wellR IR this set-up,
V23 37, T238,..T239. N240, H249, @50,
5@%?%’25%?&%3@%T%%%‘Z""E%%,g“ff%e, T267, E270, R271.
F275, V276, R277, F278, L280, L287, L288, D289, R290,
ﬁgémﬁgz, T293, L295, |la E296, N301, MB06, T307,
LE»09, L311, @12, @®B13, R315, K316, V317, G318,
D319, S320, P321, N322, T324, E325, Y326, Y332, S333,
Fxdddfde 15336, K337, K341, G342, H351, R353, G354, QB66,
G367, T370, V371, G372, R379, E385, (888, K389, R392,
5393 TheEgay strysyteof ¥k, in paypiex wabsolublg Gssue fano by Bawrer et al., I
MEA$18), 16948 PoskoR¢8d 1 E}Palrrlp@é’.“‘lﬁg n(g&ﬂh%{ﬁé mﬂ'ﬁ‘ﬁjer ng gf_aresidues in

than 50% of their side chain exposed to the su
thq_lgfemn,ce daes npyfollpw thepgquepge. Hew, wegive Pag), thedkquengdigumikididng

e e FENOLE fhe g o it Filgn 5 4t 1619,

2058 26,98%¢nd RS 2re alldBre @68 Glb@htee 1eG6x, abbiatiatihri) dr ERTHE, letter

A

E

-t

eyl Residhgs 1 3og o o iy e g oo

S111, E116, 5119, L121, Al122, D123, G124, V131,
Surface Exposure
Performing fractional ASA calculations on FVII fragments alone combined with the
definition of accessibilities of non standard and/or missing residues described in the methods
resulted in the following residues having more than 25% of their side chain exposed to the
surface: Al, N2, A3, F4, L5, E6, E7, L8, R9, P10, S12, L13, E14, E16, K18, E19, E20, Q21,
$23, F24, E25, E26, R28, E29, F31, K32, D33, A34, E35, R36, K38, L39, W41, 142, 543, $45,
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E132, L141, E142, K143, R144, N145, Al46, 5147, K148,

P149, Q150, G151, R152, G155, 20 K157, P160, N173,

Gl74, Al75, K197, K199, N200, R202, S214, E215, H216,

&X18, R224, V235, P236, @&37, T238, H249, @Q@Q@50, V253,

DPO 042269, F275, R277, F278, L288, D289, REOW/DK2LIGH00632
A292, T293, L295, N301, MBOG6, Q308 D309, L311, B12,

@13, R315, K316, G318, D3196 N322, E325, D334, K341,

G354, G367, V371, E385, K389, R392, E394, R396, P397,
G@BQB‘}S Q49,2A51P36m SéBLCQWGﬁB %5 Kﬁ%ﬂﬁé Q@hf—éﬁ @Gﬂ&ﬂ}éﬁg F71,L73,

P3P0 R, 5255 A RS, G 8 vn, oo, o

GoO)el9e 103764 H16S, 1065109 E1eKilok 81 hls RA bR H1iL6.UF]1 lﬁgS 119, L120,

il A3, 6 B abE Gt Hias Tidpy 1%%1,3’55%&?’52‘8,%142’

K@T4%) R 184, IN14G/ 144, 8847, BA4E 1449, K160, G151, RB GIRT, K 15830158, P160,

igheI6T 11l Ve O 110475, pldd: TR i, 804 < 838 19k raon
NGB3, 3205526, Bek, RATE DA GIBIHORNE,, ROTA, B1204959008529236,

ACtIVG he acti Veste re
G337, 1338 1259 A0, B 085 Ba5 Ry 20, TR o2 EoEE BAPG AT F270,
R&71, 834, anes, of77 Jiﬁb?/s\ ﬁis@nl;?é’r}’Lﬁsomsw Rbb@ i q&m T293 1.295,

triad (residues’

ER%66 301, Mp6, [107"1Q3@§im99@1371h Q@i??@?’l@'ﬁﬁ %11 OV3TV1§§13 D319,
W
ség})ggszl ihggz 11%@%3 Vé\l vg%%l%?gﬁ%gg s3§6L 37':1%?/?1 G342, H351,

R¥IB G354, ‘@3’14 GWBE?’T’{PZ@GI (32371137923@5 QQ@ K3§Q,4§3921-Qm; E394,
PR30 EAY. GS6yashato. Lflrad Blos g s, 2 0% ags,

5339, The3dilywing@didines G3d thoreDB#B350% 3Hlicir 8e1EhainGIpH6sed RBhE surface:
S48 P 235 R 2 3 o N 0 o

ABBEAS, R3O E38)IBY, 140, $480647, T8, RS 520853, 086,A838, 860, ﬁGTZeLGS Qo66,

s B8 PGB P ool i s by Hi b Khsobbd o G g o0, voz

NB3/IH9a, 97, 1g 06102, FAKS xdin9as 11 INET R, SAY! B.121KRI 92, IN2GOG124, V131,
N203. D289, R29Q, (291,

B e BB DRI Id Niise AR S D IIEE I QP s, ris2, G15s,

KE50 PessH mm akr7ahkMsl| Kitoy, mwmuo@nkm h@mTEQlfDMm 6218 R224,
sequence sho nco I’TpaSSI

Ve R B A YaSh s FRTR e Sts D3hs paso.
Rwaﬁb?bﬂz@@ fz@@t]QZ95\'ihé01V\M3106'(§§08n§§¢9’ t3§ﬁ z;zz 5(5:91'3311315 K316,

e tid Ha en
%Dﬁé%| E&?%D%ﬂélr Kt%l K?a”éfu Cﬁifﬁt 83‘hlu @ﬁf‘% BIRIBNEIH, R396,

P397, G398, R402, P404 and P406.

Tissue Factor Binding Site

Performing ASA calculations the following residues in human FVII change their ASA
in the complex. These residues were defined as constituting the tissue factor binding site: L13,
K18, F31, E35, R36, L39, F40, 142, 843, S60, K62, D63, Q64, 165, 169, C70, F71, C72, L73,
P74, F76, E77, G78,R79, E82, K85, Q88, 190, V92, N93, E94, R271, A274, F275, V276,
R277, F278, R304, L305, M306, T307, Q308, D309, Q312, Q313, E325 and R379.
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mammal i an cells. First the ATG start codon context was

nodi fi ed according to the Kozak consensus sequence

(Kozak, M JMdl Biol 1987 Aug 20; 196(4):947-50), so

that there is a perfect match to the consensus

S¥QaWHeWIUpst ream of the ATG start codon. Se®SAAIK20a3[480632

open 25 reading frane of the ti ve human bl ood

coagul ation factor cDNA was nodified by nmaking a bias
5 odon usage towards the codons frequently used

Cﬁ""ﬁ @e “%xpressed human genes. Further, two

t ransirad édﬁﬂ@élt&ﬁ{eﬁlgﬂ GRERRSI a\é@ﬁﬁeéxﬁ&%ﬁg F‘feastt & S04 within a

t he open reading frame 1 n order
digtance Pkt A B ps atoroin dhe catabybic tﬂﬂdérefsudws;HWan 58443rid53, Q167,

\EPGBYEI%@'IQFJOOEPM ?@Lﬁ‘#?ﬁ‘—i:@% ':G;iﬁb@ Yﬁsv"ﬁé%ﬁ’%{;ﬂ 99, A191,

from 70- ner | gonudle | nal 'y ’anp
Ps‘@%lél%gcé?ﬂde?ﬁ EéP@ K193 4198, N§R0BaWeas, 29, BBOyd2B1, S2B2,8933,

RS TS WS, IR Bl

SPER (83.NER4, 6128 5,QRI6ST29G, TIN, BXS ¥324, MB27CERSEDS IS, £839, €340,

R R GRS e Mt P Bt P ed e, 96
Widtdl, GibGH, CB6%; V306 YBY7ST30sdRBTH, RER), €388l Y383nw 3864 384 400 and
FRfd, e S WO 2004/ 029091 PCT/ DK2003/ 000632 65

r oFpr| 74: AGCTGGCTAGCCACTGGGCAGGTAAGTATCA (SEQ I D

hK)B) and CBPronrI?S
AAGAGCTGTAATTGAACT (SEQ ID NO 4) 5

TP% F??ﬁ W"%\S%%Q‘" gB&R fragnent. The fragnent was

cut W&Md@t‘@ﬂth@ﬁﬁlvgﬁiﬂ'ﬂm&lﬁé QEfEreg ﬁ)ln%'src‘lgt;lﬁeﬁtb vrsual néspcctlon of the

FﬁgDNAB 1/5%35 éobtalned from I nvitrogen
# Scturg, Pas N3, ST L1198, N0, NZBRDBICR N0, ORI, A292,

PY®Sama@mangd between the BanHl and HindlIl sites of |
PF#34, resulting in plasm d PF#226. In order to allow
for cloning of FVII-variant genes between the Nhel and

Eg’m I8 tes of to the UCOE based expression-plasmd
20 a derivative of PF#226 | acking the Nnhel site

Dq\yagz of or extresdion \dassevty fOF#P P siams ot re Rl v mammBlitbe éatlagnent

THEONSTRER R B N bt Riefore O e rormystibe Mdereh

cnm envioting hiinart blaodicodpalhtiafacted Vi eﬁth e hudRRhéMNSigndd péptide (Hagen

ot B3 PR 5313 0 BT Sriet ot il Garsion

mahmaliea celiv/ EirstitlenA TG sRriedel dohe kS ihs bﬁbdﬁfbd%%@ﬂ% tb the Kozak

o Kt BT M) Ak A 0 VIO B 50 fihere s

peffeck AZ2-hha EREoMeRIuE S&ueite F&b@l%ﬂ?n@? tﬁé@ﬂ% Etit gé&ﬁlegecgydrll)é the open

exci sion of the variant gene fromthe correspon
‘"“'#’MS e itheativehyganilead capgplation fackon gDNHe\nascmm%@i by making a

bidsiih the N@In A (HWRHs G boddrd entfﬂsefw gﬁé;%&sed humaP genes.

"=20-deri vative pB0088 encodi n
Fugher toden E)‘?“fé‘ﬂhﬁ“éﬂ aMoRstwarh inseriedinbiing engbofehdypehinendingfcime in

orcPc’nTE:J fa&hﬂ[@ é?ﬁqg% g}ag@atﬁﬂﬂ s%oﬂfequflgpstygth'\!qce .!mdaexpressmn op%mlzed

human FV]I gene was assemb]ed from 70-mer DNA oligonucleotides and finally amplified

using end primers inserting BamHI and HindIl sites at the 5’ and 3’ ends respectively using

standard PCR techniques.

A vector for the cloning of the generated PCR product encompassing the expression
cassette for factor VII was prepared by cloning the intron from pCINeo (Promega). The

synthetic intron from pCl-Neo was amplified using standard PCR conditions and the primers:



9

10

15

20

25

30

Construction of expression vectors encoding

pol ypeptide variants of the invention The follow ng
prinmers were used pair vice for the primary PCRs: 25

| L39H1r hFVI |  CBPr oFpr 526:

CEDGABOBBMCCAAACACTTTTGGATTAGC (SEQ | D NO: 7 -PCdiDE2043/000632
prinmer) CBProFpr527: GCTAAT GTGI'TTGGICCGCTCAGC

(SEQ ID NO8 - reverse 30 pr§ r) (142R1lr hFVI |

CBPr oFpr 530: CCAAACTGITT FGGCGCAGCTATAGCGATG (SEQ I D

NO 9 - direct priner) WO 2004/ 029091

BT AT R R A SE A G ATEA FEQ PR g

B ProRir) 751 $GBCTGENTCCTA ABRGIFGFRSATTGAACT (SEQ ID NO:4)
AACTGTI " I TGGATTCAGTATAGCGATGECG (SEQ ID NO 11 -
direct priner) CBProFpr535:

redltap 1683 f%p%@é% EAGhdnt GREEhtVNGel 2nd BAaIRVeSHR
imer) | 10 1K62 thVII J CBnFEronrt536 ¢ e

arplnvitragsn) rasplfieg P34 r ect

pri mB*rP,e Péséigrpéa'és"e:ﬁe fdr R Fal G VHO S IANA B thd B dnHI and
SE - reverse - prl rrer) 15 1K62R1r hFVI |

éﬁ@r@?g#?’ EE GCTGCAGAGC (SEQ I D

NG 151n orgér E(%Gif) M&Wg&%ﬁ %et‘iv\lén t%e NherI g?/delr’rggl sites of

tlZE()U@QEﬁJese)l ekiEgssignipivswvild CECBOragiepr 8140 of PF#226 lacking the Nhel site was
%éﬁfé%@@%%@l%%ﬂm&&%%ﬁe DYPAK usingte Blibners

CBProFpr219 (SEQ ID NO:5) and CBProFpr499 (SEQ ID NO:6). This fragment was cut with
Xbal and Xhol and cloned between the Xbal and Xhol sites of PF#226 resulting in the plasmid
PF#444, PF#444-derivative plasmids encoding variants of the invention were constructed by

standard PCR-based site-directed mutagenesis using PF#444 as template and custom-
synthesized primers. Specific CET720 based expression plasmids were generated by excision of
the variant gene from the corresponding PF444-derivative by Nhel and Pmel and then cloned
into Nhel and Pmel cut CET720. For example the CET720-derivative pB0088 encoding the
FVII 8$43Q variant was made by excision of the variant gene by Nhel and Pmel from pB0075
and cloned into Nhel and Pmel cut CET720.

Example 3
Construction of expression vectors encoding polypeptide variants of the invention

The following primers were used pair vice for the primary PCRs:

J9HIthFVIL
CBProFpr526: GCTGAGCGGACCAAACACTTTTGGATTAGC (SEQ ID NO:7 - direct
primer)
CBProFpr527: GCTAATCCAAAAGTGTTTGGTCCGCTCAGC (SEQ ID NO:8 - reverse

primer)

I42RIthEFVIT
CBProFpr530; CCAAACTGTTTTGGCGCAGCTATAGCGATG (SEQ ID NO:9 - direct

primer)
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25 CBProFpr541: AAGGCAGGCAGGCACTCGCAGATATAGCTC (SEQ DI
NO. 18 - reverse priner) [E820lrhFVII CBProFpr542:
GGGGCGCAATTGCCAGACCCATAAGGATGA (SEQ ID NO 19 - direct

30 prinmer) CBProFpr543: TCATCCTTATGGGICTGGCAATTGCGCCCC
(\SEQMBmMD 20 - reverse priner) WO 2004/ 029@CI/DK2003/000632
PCT/ DK2003/ 000632 67 [L39ElrhFVI1 Lo] 3069:
GAGCGGACCAAAGAGTITTTGGATTAGC (SEQ I D NGO 21 - direct
.primer) LoBO70: GCTAATCCAAAACTCTTTGGICCCCTG ( SEQ DOD
ORDr@Bhrs31r e VA BEGCBAPAGRECIC GO OAAGRUTTTGGOBERID NO:10 - reverse
GAGCGGACCAAACAGTTTTGGATTAGC (SEQ I D NO 23 - direct
primer) ioH8BY72: GCTAATCCAAAACTGTTTGGTCCGCTC (SEQ | D

- NO 24 - reverse priner) [L6501rhFVII LoBO75:

ce CCAGCAGCAGAGCTATATCTGC (SEQ I D NG 25 - direct
Pt 0B076: GCAGATATAGCTCTGCTGCTGGTCTFTGCAG ( SEQ
OHProi@r2%: - ASVBGFEITGCGATECAGTAGASIIREMEGCGIOEQABMNA 11 - direct
CTGCAAAGACCAGT GAGCTATATCTGC (SEQ I D NG 27 - direct
primer) LoBBFET) GCAGATATAGCTCTGGGACTGGTCTTTGCAG ( SEQ
d@r&%ﬁ%ﬁ: - CUCABEGRTATRCIGAA THOAAAACRETIT (SBBADNO:12 - reverse
CAGA ATATCTGCGACTGCCTGCCTGCC (SEQ I D NGO 29 - direct
primer) Lo BB GGCAGGCAGGCAGTCGCAGATATAGCTCTG (SEQ ID
NO 30 - reverse priner)

K62EIthEFVII
CBProFpr536: AACGGGGGCTCCTGCGAGGACCAGCTGCAG (SEQ ID NO:13 - direct

primer)

CBProFpr537: CTGCAGCTGGTCCTCGCAGGAGCCCCCGTT (SEQ ID NO:14 - reverse

primer)

[K62R]rhE Vil
CBProFpr538: GGGGGCTCCTGCCGCGACCAGCTGCAGAGC (SEQ ID NO:135 - direct

primer)
CBProFpr53%:  GCTCTGCAGCTGGTCGCGGCAGGAGCCCCC (SEQ ID NO:16 - reverse

primer)

71E]rthFVII
CBProFpr540: GAGCTATATCTGCGAGTGCCTGCCTGCCTT (SEQ ID NO:17 - direct
primer)
CBProFpr541: AAGGCAGGCAGGCACTCGCAGATATAGCTC (SEQ DINO:18 - reverse

primer)
E8201rhFVII
CBProFpr542: GGGGCGCAATTGCCAGACCCATAAGGATGA (SEQ ID NO:19 - direct
primer)

CBProFpr543: TCATCCTTATGGGTCTGGCAATTGCGCCCC (SEQ ID_NO:ZO - Teverse

primer)
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30 [F71Y1rhFVI1 LoB081: CAGAGCTATATCTGCTACTGCCTGCCTGC
(SEQID NGO 31 - direct primer) W 2004/ 029091

PCT/ DK2003/ 000632 68 LoBC8B2:
GCAGGCAGGCAGTAGCAGATATAGCTCTG (SEQ I D NO 32 - reverse
Yo penp29dK62E+L650 rhFVIT 5 CBPr oFpr 703: PCT/DK2003/000632
GAACGGEGGEGCTCCTGCGAGGACCAGCAGCAGAGCTATATCTGC  (SEQ ID

NO 33 - direct prinmer) CBProFpr704:
GCAGATATAGCTCTGCTGCTGGT CCTCGCAGGAGCCCCCGITC  (SEQ I D
[NEOEIEY reverse primer) to Exanple 4 Expression of

TS r e GeBER AR O ke R Ao RS npE e

T-25 flas ksim¢g ng MEMR, 10% FCS (G bco/ BRL Cat #

AR e 1 R R LR g e

was transfeghrd Wth 5 g of the 15 relevant plasmd

descri bed above using the Lipofectam ne 2000

transf ection agent (Life technol ogies) according to
mRgf acturer's instructions. Twenty four hours

post transfectl on a sanpl e was drawn and quanti fied

P

LgBHy e. g. PETRECEALTAGEN(S NO @B - direct
human f act m\ébl. At th| s time point rel evant
sel ection Hygromycin B) nmay be' applied to the

LeBP12% with Q%@W%Aél\&r C@@H@@E@G@C’EC OFHR IHNOsFatspeerse
transf ect arbé When using CHO KI 20 cells and the
Hygr onyci n r,e)si stance gene as sel ectabl e marker on
the plasmd, this is usually achieved within one
nple 5 Generation of CHO Kl cells stably
g polypeptide variants 25 A vial of CHO Kl
LoB@itdsf ect adiTGiroh AGAECAIHEGIC AGA GUTA TOEICRGG SRPID NO:23 - direct
175 cn?2 tissue flask containing 25 m of MEMa, 10%
FCS, phy||é’aﬁ‘|‘3ﬁone (5 g/m), 100 U1 penicillin,
LABO®: 1 st r UAGKTATAGITCTCONGATGGRATTRGTAG (JR@ ID IC:26 - reverse
were harvested, diluted and plated in 96 well
mcrotiter pBT“S’E)es at a cell density of 1/2-1
cell/well. After a week of growth, colonies of 20-100
cells were present in the wells and those wells

L ng only one colony were 30 |abelled. After a
Lémgiher t WAGA&@A@@@A@A@WAM‘I@G@@E@ 1D NG:27 - direct
only one colony was substituted with 200 resh
medi um Af PEReD4 hours, a medi um sanpl e was wit hdrawn

1]

LEBEYs: © GCAGATATAGCTCTGGGACTGGTCTTTGCAG (SEQ ID NO:28 -
reverse primer)
[F71D]rhFVII
LoB079: CAGAGCTATATCTGCGACTGCCTGCCTGCC (SEQ ID NO:29 - direct
_ primer)
LoB080: GGCAGGCAGGCAGTCGCAGATATAGCTCTG (SEQ ID NO:30 - reverse
primer)
[FI1Y}thFVI
1.oB081: CAGAGCTATATCTGCTACTGCCTGCCTGC (SEQ ID NO:31 - direct

~ primer)
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anal ysed by e.g. ELISA Hi gh producing clones were

sel ected and used to produce FVII or variants

t hereof. WD 2004/ 029091 PCTI DK2003/ 000632 69 Exanple

6 Small-scale purification of polypeptide variants and
HDABHORAE activation with prothronmbin acti PATEK20F0p0632
and variants thereof were purjfied and activated as

foll ows. The procedure was performed at 4C. 100 mM
NaCl and 10 nM CaCl2 wa added to 1200 nml harvest ed
LoB0&2ur e w@ﬁ%@@ﬂﬁ&%’b&ﬁﬁm&d‘ ATAGRERETE 6SEQ D bRy 32 - reverse
sterllefll Hng. An affinity colum was prepared by
coupling a m)nc}cl onal cal ci um dependent anti @ a-domain
anti body to CNBr-activated Sepharose FF using about

[éﬁﬁi+$53ﬁrﬁf"‘ﬁ?dy coupled per m resin. The prepared

was applied overnight toa 2 mn
OBPrerpl700al GRCHOGGEITACTGEGACGAACAGEASGACGAGTCRARATCTGC
with 10 to 35 mM Cad 2, pH 7.5.
The nonocl éﬁéﬁgmﬁ%o‘gwg‘fm’?ﬁq(y matrix with bound
CBVIIFp7@3: S GTGNEATABCTITaTRE TG TCEenSGenGagEtOeCCGTTC
col um nat $|al qurqthe colum to and enpty tube.
FVII or va vet SETEIEeELt i vated to FVIla by
I ncubation with prothronbin activator from Oxyuranus
scutellatus (OSI1) while still being bound to the
Egamplgidt y matrix. 15 FVIla was recovered by repacking

E} ss§b9| gP‘WI’HNFW@haMH @H@‘k}%ztﬁ' ution using 10 MM
A, pH 8.6. The eluate from

t h e fThegcll the Gﬁ@tlég AW & (ﬁe@)ms sqederhat O qonluange in T-25

935 8 AR 0Ye B CRPIRGS AB e SOty an

aldvicd td Qrowntit d:(ﬁlﬂué’tﬁ Tl‘Mcbhﬁ@em momd\eRDHyer wpd'tr;&sﬁcted:\#ith 8 pg of the

s eI ut e fr t 0 co u

olevpat plasisi S o s e teogpine S0t e Stefifhorsgerd t
tef:l’i‘rﬁb]og‘i‘d@j ALOBrdiNgltd tthndﬂiMa&_ﬁ:feS’s indfrudtidnNaGlenty¥burthotss p5M|t1|aﬁsfection
eluted fromthe POROS HBO columm 1 3 was stored

4 SAFAREC s HBYR a‘?‘iﬂ‘{aﬁ'éfﬂeddﬁ’&ﬁﬁgc%& ElJRA resognizing the 8L aGimain of

hbeRnOBC1SICPIL GA G iifde Gt EHlbv@ﬁt s@l@étmqagl 1BQr¥afdiRBY Mapbdapplied to
subsequent activation FVII and FVII "variants are

thg gelispyidthe Burpese|ob grnerating a ppe) ob stable trarsfesiantso Whep ugeg O K1

1
T8 BRSSO R B R LAy S g i

aohipyedwithiiohe 8eekkDa cut - of f Pel | i con nmenbranes. After
concentration of the nmedium citrate is added to 5 nM
Eﬁmﬁ%l e pHis adjusted to 8.6. If necessary, the
uCtivity is lowered to below 30 10 nS/cm
G&wb@wqwﬁ OHIOK1 el ssdiydrpressingapplpepidictvariant§) sephar ose

ot 5. Tt O R b (i e e ety & B o
tid¥Dd fldsk Sontaining 25 ml of MEMc., 10% FCS, phylloquinone (5 pg/ml), 100 U/l penicillin,
100g/1 streptomycin and grown for 24 hours. The cells were harvested, diluted and plated in
96 well microtiter plates at a cell density of Y2-1 cell/well. After a week of growth, clolonies of
20-100 cells were present in the wells and those wells containing only one colony were
labelled. After a further two weeks, the media in all wells containing only one colony was
substituted with 200 ul fresh medium. After 24 hours, a medium sample was withdrawn and

analysed by e.g. ELISA. High producing clones were selected and used to produce FVII or

- variants thereof.
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pH 8.6, followed by 150 MM NaCl, 10 mM Tris pH 8. 6,

FVII is eluted using 10 nM Tris, 25 mM NaCd, 35 mM

CaCl 2, pH 8.6. WD 2004/029091 PCT/ DK2003/ 000632 70

For the second chronmat ographic step, an affinity

OO0 2ew0398%1pr epar ed by coupling of a nonocl oRgIF/DK2003/000632

Cal ci um dependent anti d a- dor% n anti body to

CNBr - activated Sepharose FF. "About 5.5 ng antibody is

coupled per M resin. The colum is equilibrated with

Ek@m[fMGl'ris 100 MM NaCl, 35 nM CaCl2, pH 7.5. Nad is
sd %gurf ti%%%lgggéﬁ%dg{zé—ga%sgar;zt?rsalt»sl_e%uggt.o (Icﬂ%c%)tggpsw I(fmthmsnmbin

aatﬁipkdrcatl on of the sanple, the colum is washed with

é3|O| %@la% Y{:miagts B;\/I&Sgaere\mlflﬁ %E%ﬁmﬁgﬁ Zd]lgbfsm% ptr(l;]c%dure was

pEifdrindll @ 4°C51 JUNDNINAT! Bhdl 10 M E&CI, v @ddeRité €200 ml harvested culture
chr amat oegraphl t he conductlwen%] of the sanpl

megipdolnyed by ipE asipsient og)tand sieplofdicsag 2 Atede WRp propared
bl §ou%ﬁh ) hﬁﬂoél&aﬁeaﬁsmﬂﬂ@pe%@ém LRiG18-dbRAgR aﬁlﬁlfﬂd‘t,; @(dCNBr—ﬁcmated

Q sepharose to colum (equilibrat ed with 5
Segharere i psingabogt 5§ mgrantbad seprisd per By FrgingThe W%ﬂ@m media
wREhppitkd FRlmikiR (R &l 'ﬁm%élb&'l %mboéfﬁt*ﬁ}{ﬁilécﬁﬁ}nn @;ﬂt ﬁmbratef Jith 10

appllcatlon the columm I's wash
miM/TTEs.i 160 vl §lagl, 56 mM K8 Gz, pH h§uFhe myénoplopalfanihedy aifiity matrix with

DG Y B doBBhea H) bl e Vol i G e colurin to
amdmpty sibpH 8. 6 over 40 cv. FVII containing fractions
are Bagh Sl Rlco Do blAleSEOHRPAEARNbEwR SRRuncbEin

conduc y s T'owere el ow
adtivboefiom MdyyranisheursBanad (©SIB whilpbtilBskinpthoandtosbpaffinivg matrix.

| um uilibrated with 140 nmVv , 10 .niM ) .
gl YT ikt ol greil Pl e Signsipg 10 mM Tris,
29 BaQl, EQEMTED']QQ H glde coI um is then washed with

él48t ﬂeﬁqaﬁ f_rl s% l&é‘e% %CI neégfgiogq%%%qggt}g (;nttl) g second dnd
flﬁﬂ!)éﬁﬁbhﬂiogfhgﬂl@ cplhimﬁ \ﬁhlcﬁr Sfsiled 3t @POROS'HQBO%@)IJI}% ﬁi@—eﬂﬁﬂlbrated

CaCl2 an i S adéust ed 8-7.
6 Akt $- ﬁeFWﬁl w e&l&f%@?@ahet BPOROS

HB5O collih mgn@gﬁu qtis, 29 A1 I\%@@Blnﬂ\d%aC@(ﬁﬁ Fri e Rt ahshmg the
e

results 25 ecting the variants of i nvent

* cqligp Mt 48 7 T 28rm Y NRGi PHER rrV U lutss 9B the BORQSHQS0 column

wamt‘}}le&at&s@‘i’;dwﬁf?o?@%nhéﬁ}{&gf &Iqmtl hat the variants exhibit

a significant I ncrease otting activity (or
reduced clotting tinme) as conpared to rhFVIla. The

wmental results are shown in Figs. 1-3. 71
EWEE 1. A Factor VII (FVIl) or Factor Vlila (FVIla)

Layge-yamdayirificaniar af aolypépeidé wyicals cadiswtoequentthctivation
FVI and FVII variants are purified as follows. The procedure is performed at 4°C. The
harvested culture media from large-scale production is ultrafiltered using a Millipore TFF

system with 30 KDa cut-off Pellicon membranes. After concentration of the medium, citrate is

.added to 5 mM and the pH is adjusted to 8.6. If necessary, the conductivity is lowered to below

10 mS/cm. Subsequently, the sample is applied to a Q-sepharose FF column, equilibrated with
50 mM NaCl, 10 mM Tris pH 8.6. After washing the column with 100 mM NaCl, 10 mM Tris
pH 8.6, followed by 150 mM NaCl, 10 mM Tris pH 8.6, FVILis eluted using 10 mM Tris, 25
mM NaCl, 35 mM CaCl,, pH 8.6.
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sequence conprising 1-15 am no acid nodifications

relative to human Factor VII (hFVII) or human Factor

VIla (hFVI1a) having the ami no acid sequence shown in

SEQ ID NGO 1, wherein said variant sequence conprises

WO pW#B0ne substitution selected fromthe FCHUE2003/000632
consi sting of L39Q L39H, I42R SA3H, S43Q K62E,

L65Q L65S, F71D, F71Y, F71E,7 F71Q F71N, E82Q E82N,
E82K and F275H. 2. The variant according to claim 1,

wher effat tieaecbng th®iriatogtaphin siep, dn@EQity c8lunifihepreparedinyt coupling of a

S BB SR B L b PR e .
Abaitd. Bib shtitody isebupled &b A resird Thel tturvdisicguilibacdovith 19gnM Tris,

1hSf Rl s RGeSl i bl A gyneisglg of 100
MM Na@DNindGRIFH isSsRfus@f td BASLE. tA/ﬂ%r ORv b%i]lk:ﬁtiﬂnl oD s‘éﬁbl%@ﬂhe dolumn is
fromthe gr ou&acony stin L65Q, FE71Y, K62E_a

weptvith 100 DaE) 48 mh Cah A B TISHET s 294 g7 Lpgein is clted

wifi1 0o MAK NaOL 56 BIPE#ERS7S WM BiFi 75Ut i ons sel ected
up consi sting of L65Q F71Y, K62E and

fromthe gﬁg
S43(f01'8he t clvgmptggmplgg,él@g@pﬁg:tiy@y ofithe spmplegs lopvered to below 10

ARG & RS and %gﬂl—f i¥ 5@9&&1 ©/8%. §Re & ftl{eﬂ 'ZE%%% to 2 Q-sepharose

group consistin F71Y, L65Q+
c@mwﬁqeﬂl@ratdﬂmwm ma IQ@EEM@ 6)9at am@slvatrquaﬁ 13-5 mg

pl%fe?rf}geq n{l%gl g oﬁ aﬂ' ch}erit %ﬁén”A glll ag)gl{(,aagl'o? Nhe &o‘i"l‘%ﬂ?ﬁ is%@a%hed with 50

hr ee su stl I ons rom t
mdONsCh 10 md1 |I65g{ smwabomﬁamlt}saﬂ@ of 34 cﬁhmmmiulmst(‘:\r) per

wh
i e "0 BubRirie Pl Sonk P el Do ot s b RRL 1B B s o
86@n&14®tcwriﬁvméodtﬁﬁ@fr5&ibh{$ arK@aﬁccand s43Q 72 11. The

Y s 0 1 AL aric el e SR i ToRsa3abelay 1o msem.
Selfsedueit e kYmiste 24mppli@biQufey. k}ﬂhﬁéﬁe@oldﬁﬁ@;ﬂ%&%@ 1a0 ehM NaCl,

- F71Y+K6 E+$4R%] The varjant _according to
ghbit ohie

1¢mit glycyighyine  COURERTYISRIOL A TR PEGIcHYRsS T o} L Thggolumnis

th@ﬁ‘ﬁ'ashémwﬂﬁ 136t Nﬁdl i &AM ggaylgxpmﬁm{ Ql6and BV iB elufed with 140 mM
vari ant according to cla wherein said at

NP@aH m%@ﬂ%&ofmféﬁxcaﬂslxcweﬂﬁﬁé "GTBG clygrds dluesgitp P 54 CgCland
the A4 hdjihddays-7 2. ﬁhali)ﬁ@ﬁrtaenoﬂﬁs Q&f%u&d @m%%@% 1§ B9 ied to 5.5
e group consisting of 0, K32, D33 and .
fOTP\‘éfaﬁ%l?tl-ﬁﬂ'iC according to cI aim 13, wherein sal d
variant further conprises an insertion of at |east
one am no acid residue between position A3 and F4. 15.
Exivaplo8ri ant according to claim 13 or 14, wherein said

E%lég%}gwkh{?ﬂ is made in position K32. 16. The vari ant
n

ccor 0 claim15, wherein said substitution is’
K32E. Subjectmg the variants of the invention (purified as described in Example 6 above) to

the “Whole Blood Assay” revealed that the variants exhibit a significantly increased clotting
activity (or reduced clotting time) as compared to thFVIla. The experimental results are shown

in Figs. 1-3.



17. The variant according to any of clains 13-16,
wherein said substitution is nmade in position P 10.
18. The variant according to claim 17, wherein said
substitution is PI OQ 19. The variant according to
any of clains 13-18, wherein said substitutions are
made in positions P10 and K32l 20. The vari ant
according to claim19, wherein said substitutions are
Pl OQ+K32E. 21. The variant according to clai m 14,
CIwiNI8i n a hydr ophobic am no acid residue is inserted
bet ween position 3 and 4. 73 22. The vari ant
according to claim 21, wherein said insertion is MAY

1. ﬁac%? IV EVINYr BeP VNG VIR) gg%gé’;ifvhndélﬁhﬂﬁt kﬂa@lr%%.g am7ino acid

erein no nodifications are position ,

sequincel®@mpMBingn] 5 2minEid odidicati®s. reRtve PHamar Fagtor VII (WFVII) or

[ NGyt f th dj | ai wher eLn .at
i B Do ega dayindneh GG tehfasipSictnatt H SEBRON:L
whefetighid Odrizht BQfreh@ doggmséﬁe& 18Rt Sie/subaBubee felédiéd ﬁé’iﬁ%ﬁéei group

posi tion | ocat outside the da domain. 25.

I n a
congisiting o LASQoE MHJ42R, $434L$43Q, KAREr b6Q.di655e BEID.J Y, F71E,
F7P2q?ﬂ$&¥ﬁﬁg$thNgE%$$éF%§27 valently attached to at

‘ast " dne sdl chnent 'groups. 26. The vari ant
according to claim25, wherein said non-pol ypeptide
noi ety is a sugar _noiety. 27. The variant according

2. the vsymiaccerdingiie chajmls whgrrdn saidh sabstigntondabAMant gr oup
iIs a glycosylation site. 28. The variant according to
claim 27, wherein said glycosylation site is

3. Tht vandnicadotilyng touidin I, whietdin sid@ subkhieitioaris BRtY accor di ng
to claim 28, wherein said introduced glycosyl ation
siteis an in vivo glycosylation site. 30. The

4. MR Vot REGREG B4R € Hefbi? Sid WiRERIBnIakeaENt T oduced
In vivo glycosylation'site 1s an 0-glycosylation
site. 31. The variant according to claim29, wherein

aid introduced in.vivo,glycosylati.on. si.te | S an
5. Rlapanrearirosdain 1y sad ibsitiionds Stor i ng to
claim 31, wherein said N-glycosylation site is

i ntroduced into a position conprising an amno acid
- 6. Thesvapaet degonding tatany ehelainesbeSovhérein widerianhéampriges stdgast two

1 he face. .33. The var. an [ cl al
subyuibpCeciic dfy o gpi Sy ibEShLBF O bk e il
into a
7. The variant according to claim 6, wherein said variant comprises two substitutions selected

from the group consisting of L65Q, F71Y, K62E and S43Q.

8. The variant according to claim 6 or 7, wherein said substitutions are selected from the
group consisting of L65Q+F71Y, L65Q+K62E, L65Q+S43Q, F71Y+K62E, F71Y+843Q and
K62E+843Q.

9. The variant according to claim 1, wherein said variant comprises at least three substitutions

selected from the group consisting L65Q, F71Y, K62E and S43Q.

- 10. The variant according to claim 9, wherein said variant comprises three substitutions

selected from the group consisting of L65Q, F71Y, K62E and S43Q.



position conprising an am no acid residue having at
| east 50% of its side chain exposed to the surface.
34. The variant according to any of clains 31-33,
wherein said N-glycosylation site is introduced by a
substitution selected fromt group consisting of
A51N, Gb8N, Gb8N+S60T, T106N,” KL09N, GL24N,
K143N+N145T, A175T, 1205S, 1205T, V253N, T267N,
T267N+S269T, S314N+K316S, S314N+K316T, R315N+V317S,
1. Ape e peqordingdq gl 18 30, wharsimesh sibstitciomare prgeted from the

: . 3 . .
B RO P T RIS, 1B30PK LR and
F7litntKotiscddQby a substitution selected fromthe group

consisting of A5 I N, G58N, GG8N+S60T, Tl 06N, KI109N,
Gl24N, K143N+N145T, A175T, 1205T, V253N, T267N+S269T,

12. 534 4Dk Ja@&rdin@%& éﬁ\ﬁ" kit 1L<§11, &t 8dia v%é!:rﬁ'ﬂom?ﬁ%sl\%t least one
36 Ing to

and conbi nations thereof. . The variant accor
amigp arich3&difidtendn thes@iadlodail.ycosyl ation site is
introduced by a substitution selected fromthe group
consisting of TI 06N, A175T, 1205T, V253N, _
13. TRE Uittipd @8cbraing t¢ Oakh M2 RRSIn SRR Mast che-mddificdhliaMe Gla
according to any of clains 31-36, wherein one
domyig pempses atshbsiitetionan b leafiemn position selededifibm the group consisting of
ty ' 38. The variant according to any of
Pu%#%?ﬁggg&@§§?4mherein two or nore N-glycosylation
sites have been introduced by substitution. 39. The

variant according to claim 38, wherein two ) ) )
14. b vgreand proerding toselpias | havkerga spid viariantdittheropyprises an insertion of

gtb(ﬁl'iei i 3 T ‘W rding to claim
atle% or agrg{jé\%ﬂggés?%ueibg%eeﬁk%é%%%%#%@%‘g sites have been
i ntroduced by substitutions selected fromthe group
nsi sting of T106N+Al 75T, T106N+I 205T, TI106N+V253N, |
15. ThoErpens pgtorclaim b qr.| 4 gederein said sukgitigin is made in position
K39A175T+T267N+S269T, 1205T+V253N, 1205T+T267N+S269T and
V253N+T267N+S269T.  41. The variant according to claim
40, wherein said N glycosylation sites have been

it roduced by substitutigns .sel.ected from group
16. Jgﬁ%‘éﬁf&"?ﬁcg“’#ngr%o‘gﬁm icTeiR §3g RURPAUIGN 15 K13
T106N+T267N+S269T, | 205T+V253N, 1205T+T267N+S269T and
V253N+T267N+S269T. 42. The variant according to any of
17. EhesyarignBaccgslingecanyiof claime &3-d6, whereinNaiyl subosiytian isomade in
poﬂﬁgﬁ§§0have been introduced by substitution. 43. The
vari ant according to claima42, wherein three
N- gl ycosyl ati on sites have been introduced by
substjtution, 44. The variant according to _claim42 or

18. “lihe vapat ecarding to deign Ve adwrein paid sehstitiondy B1@Ren

19. The variant according to any of claims 13-18, wherein said substitutions are made in

positions P10 and K32.
20. The variant according to claim 19, wherein said substitutions are P10Q+K32E.

21. The variant according to claim 14, wherein a hydrophobic amino acid residue is inserted

between position 3 and 4.



i ntroduced by substitutions selected fromthe group
consi sting of T106N+A175T+| 205T, T106N+A175T+V253N,
T106N+AI 75T+T267N+S269T,. T106N+I 205T+V253N,

T106N+ 205T+T267N+S269T, T106N+V253N+T267N+S269T,
A175T+] 205T+V253N, Al75T+129?T+T267N+8269T,
AL75T+V253N+T267N+S269T and 205T+V253N+T267N+S269T.
45. The variant according to claim44, wherein said

| ycosyl ati.on sites have been  .introduced by
22 S et Sheng s gated L VPR saiddpsthPres A i ng of
TI O6N+1 205T+V253N, T106N+I 205T+T267N+S269T, TI
06N+V253N+T267N+S269T and | 205T+V253N+T267N+S269T.

23. ABe vihant vneedrding taamoritilaimstl@-22n whefeirt irempddwedbmgre made in

| ai in jd iant, further conprises at
posftg}%gf‘ér%\gj%aigf ?@?tsr %%a%rg 3Bosi tion selected fromthe
group consisting 157, 158, 296, 298, 305, 334, 336,

337 and 374. 76 47. The variant according to claim
24. Abe vornt epeprdiag ¢ atifithe preceting elabnss wihsteirt aitlpash one amino acid

. ted. from.the arou onsi st of ., V158 E296D. .
res‘?)%%icﬂlprt%‘&ﬁ g{kﬁg‘?ﬁ\‘%ﬁ‘a@%@ﬁﬂ inﬂ’é'tpf’gﬁgpt‘qeﬂ%?lé thas pgen ipfrgduced in
- a positfondotaterensidé @ ¢la demyirdf t he precedi ng cl ai ns,
wherein said variant further conprises at |east one
nodi fication selected fromthe group consisting of
96 A 7GAA . 49 .The . . .
25. §5¢ rarkio ool to BHRP 2t PSP B SREASR ROl g Wiy i
covatnd eattached @ at deaktooie df Saidntthditnen gidupat ed form 50. A
' nucl eoti de sequence encoding a variant as defined in
any of clainms 1-49. 51. An expression vector
. : - -al
26 ZREPELR AoRIRLE Gkl £ vARAMERAT BT o HSRETE et S henr
moigly. defined in claim50 or an expression vector as
defined in claimb51l. 53. The host cell according to
claim52, wherein said host cell is a
27. BBEVREAL BQHiRE 10 hyCF claimé 2928] GhQEin BidvdtiChment group is a
gl ycosyl ation.” 54. "A phar maceut | cal composition
glycosyiphianssiieg a variant as defined in any of claims 1-49,
and a pharmaceutical acceptable carrier or excipient.
- 55. Avariant as defined in any of clains 1-49, or a
28. PhavdrRetaticbfidhg ©UIRASI T, wdRrchs s biyasd ldtdn stk ¥ MBuced by
for use as a nedi canent. 56. Use of a variant as
subsiiBitioded in any of claims 1-49 for the manufacture of a
medi canment for the treatnent of a disease or a
di sorder wherein clot formation is desirable. 77
29. The variant according to claim 28, wherein said introduced glycosylation site is an in vivo

glycosylation site.

30. The variant according to claim 29, wherein said introduced in vivo glycosylation site is an

O-glycosylation site.

31. The variant according to claim 29, wherein said introduced in vivo glycosylation site is an

N-glycosylation site.



57. Use according to claimb56, wherein said disease or
di sorder is selected fromthe group consisting of
henorr hage; uncontrol |l ed bl eedi ngs, such as traung;
cirrhosis; thronbocytopenia; haenophilia A and
haenmophilia B. 58. Use accordjnng to claim57, wherein
sai d di sease or disorder is traunma. 59. Use according
to clain158 wherei n said di sease or disorder is qunt

32 g’f}%gga% arcc e tgé anin?lp Htgrt%pgstallf\\/g gﬁy%%ﬁg%& 18 mtroduced into a

aﬂ&ﬂé&a&%ﬂgeﬁ’@ﬁmeﬂ%ﬁ&% QN Lol 2d L crdid @xposed
Po 1%gen ApS; I\/Iaxlygen Hol di nlg‘%ll%w FVIl or FIV Ca ¢ posedito

ht s having increased clotting activity <130>
0267\/\10310 <140> <141> <160> 34 <170> Patentl n Ver.
2.1 <210> 1 <211> 406 <212> PRT <213> Hono sapi ens

33. A0 aridntAlceording tdlchilie, tlereld d4idN Lgl#@'dyléﬁ&l HEedis ﬁtbbduced into a
Ser Leu Gn Arg GQu 15 10 15 Gu du dn
POSHRN CQERDTISHE a8y fﬁnl@) @cidrgsidpehaging at| @asﬁha/ o of s gide phpiggxposed to
the'%ﬁﬂ‘a% a Gu Arg Thr Lys Leu Phe Trp Ile Ser Tyr Ser
' 'y Asp 35 40 45 @ n Cys Ala Ser Ser Pro Cys Gn
Asn Ay Ay Ser Cys Lys Asp Adn 50 55 60 Leu A@n Ser

I 1 Ph L P Al Phe 3 u Asn 65
34.Tc iy R Rsyine 1, v T Sl L6 et sl - glaeoqﬂlaéwwe is

1ntr\d§!1ceﬁ9b@' aguHstﬁﬂorgeYect%&g ﬁg‘%@@%}@g ld’{ ggmfg?% % 10

H s Thr Thr
G58N+360T T106N, K109N GIZ4N K143N+N145T,A175T, 12058, 1205T, V253N,

T267N, T267N+5269T, S314N+K316S, S314N+K316T, R315N+V317S, R315N+V317T,
K316N+G3188S, K316N+G318T, G318N, D334N and combinations thereof.

35. The variant according to claim 34, wherein said N-glycosylation site is introduced by a
substitution selected from the group consisting of A51N, G58N, G58N+S60T, T106N,
K109N, G124N, K143N+N145T, A175T, 1205T, V253N, T267N+5269T, S314N+K316T,
R315N+V317T, K316N+G318T, G318N, D334N and combinations thereof.

36. The variant according to claim 35, wherein said N-glycosylation site is introduced by a
substitution selected from the group consisting of TI06N, A175T, I205T, V253N,
T267N+S269T and combinations thereof, -

37. The variant according to any of claims 31-36, wherein one N-glycosylation site has been

~ introduced by substitution.

38. The variant according to any of claims 31-36, wherein two or more N-glycosylation sites

have been introduced by substitution.

39. The variant according to claim 38, wherein two N-glycosylation sites have been

introduced by substitution.



Arg Cys Hs Gu Ay Tyr Ser Lau Lau Ala Asp Ay Val

Ser Cys Thr 115 120 125 Pro Thr Val Qu Tyr Pro Cys

Gy Lys Ile Prolle Leu Gn Lys Arg 130 135 140 Asn

Ala Ser Lys Pro dn dy Arglle Val Ay dy Lys Val

Cys Pro 145 150 155 160 LyZISGIy GQu Cys Pro Trp dn

VaI Leu Leu Leu Val Asn Ay a Gdn 165 170 175 Lau
s Ay Ay Thr Lau Ile Asn Thr Ile Trp VaI Val Ser

0.0 VAP G ABFPPEER Y FETAPS oVl wlan 298 N gbroppdation Yieehare becn

introkige
g s A g Sty S A O g

+I0RT T, Arl QoY 275N, THIONASIZ67TN262¢80 msmmsmmws&pvzsm,

A1’7%ﬁi?@N%EgﬁdZ‘@gzﬁﬁéﬁgpﬂ@s@ﬁ&g?@gﬁ Vo D e7N4 S 260T.

Arg Thr Phe Ser A u Arg Thr 260 265 270 Leu AI a Phe
Val Arg Phe Ser LauVal Ser Gy Gy dn Lau Leu
41 Tps verant ageording o plain @,ywmr@ln*smd tycbesdat@nsites bavweteen

ol (e R R 5 A o

TI(EN}\%BNSI@O6N+’FE72~D*€S%9‘E%BiTmﬂ'ﬂm,@@ﬂfﬂ%G&ESZ@"pand
le Thr G u Tyr Met Phe Cys Ala dy Tyr Ser Asp
V2§ +1§7é|7N§§%6%T§0 335 Lys Asp Ser Cys Lys Ay Asp Ser
Gy Ay Pro Hs Ala Thr His Tyr 340 345 350 Arg Ay
Thr Trp Tyr Leu Thr Ay Ile Val Ser Trp Ay Gn Ay
42. The varidhih a@00diRg o any of claims 31-36, wherein three or more N-glycosylation

sites have been introduced by substitution.

43. The variant according to claim 42, wherein three N-glycosylation sites have been

introduced by substitution.

44. The variant according to claim 42 or 43, wherein said N-glycosylation sites have been
introduced by substitutions selected from the group consisting of T106N+A175T+1205T,
T106N+A175T+V253N, T106N+A175T+T267N-+S269T, T106N-+I1205T+V253N,
TI06N+I205T+T267N+8269T, TI06N+V253N+T267N+S269T, A175T+I205T+V253N,
ATTSTHI205T+T267TN+S269T, A175T+V253N+T267N+S269T and
1205T+V253N+T267N+8269T.

45. The variant according to claim 44, wherein said N-glycosylation sites have been
introduced by substitutions selected from the group consisting of TI06N+I205T+V253N,
TI106N+I1205T+T267N+8269T, TI06N+V253N+T267N+S269T and
1205T+V253N+T267N+8269T.

46. The variant according to any of the preceding claims, wherein said variant further
comprises at least one modification in a position selected from the group consisting 157, 158,
296, 298, 305, 334, 336, 337 and 374.



Ala Thr Val Ay H's Phe Ay Val Tyr Thr Arg Val Ser
An Tyr Ile 370 375 380 QGu Trp Leu Gn Lys Leu Met
Arg Ser Qu Pro Arg Pro Ay Val Leu 385 390 395 400
Leu Arg Ala Pro Phe Pro 405 <210> 2 <211> 1338 <212>
DNA <213> Honmp sapi ens <220>,<221> CDS <222>
(115)..(1335) <400> 2 atggtcagcc aggccctccg
cctcctgtge ctgectcctgg ggctgcaggg ctgectgget 60

cgtcttcg tcacccagga ggaagceccat. ggegr cct gc atcgccggeg
47.C gva&%t a%ie;rdlqgtg C agmaé%t Wg 1 gaid @péx%gg%org]g@ sub 111&%1{1 selected
frofith lebhsiCrl SO SREE FI96D! 191098@ 1 3033 Y32 ARRA bfibinati
0GI ue%gﬁlpLeuSIArr% Pro Gy Ser Leu g’u Arg gyu Cys SC {%’mamns
thet®f. aaa gag gaa cag tgc age ttt gag gaa gcc egg gag
att ttc aaa gac 213 Lys AQu GQu G@n Cys Ser Phe Au
GQu Ala Arg Qu Ile Phe Lys Asp 20 25 30 get gag egg

48 .8t vadiantGcBorting th A8y 8f theddRcliRb cBHBs I erfif Gaid Yuri &R Further
261 Ala du Arg Thr Lys Leu Phe Trp Ile Ser Tyr Ser

- comppnsespllead gnomedgration adeatetframdhe group gensistingto§ K3¢4Q, D196K,
'@_%g C aaa gac cag ctg 309 Cys Ala Ser

DI%@?’ ro@g%éﬁg‘%‘(]y Gy Ser Cys Lys Asp @ n Leu 50

55 60 65 <cag age tat ate tgc ttc tgc ctg cct gcc ttt

ag ggg cgc aat tgc 357 Gn _Ser Tyr |Ile Cys Phe Cys
49.[1d¢ verant gceorpig terny of the Aregeding clajias, mherein 8gjd vgdant agia its
actﬁzﬁ{edj%%mgat gac cag ctg att tgc gtc aac gaa aac ggg

ggc

-30. A nucleotide sequence encoding a variant as defined in any of claims 1-49.
51. An expression vector comprising a nucleotide sequence as defined in claim 50.

52. A host cell comprising a nucleotide sequence as defined in claim 50 or an expression

vector as defined in claim 51.

53. The host cell according to claim 52, wherein said host cell is a gammacarboxylating cell

capable of in vive glycosylation.

54. A pharmaceutical composition comprising a variant as defined in any of claims 1-49, and

a pharmaceutical acceptable carrier or excipient.

55. A variant as defined in any of claims 1-49, or a pharmaceutical composition as defined in

claim 55, for use as a medicament.

56. Use of a variant as defined in any of claims 1-49 for the manufacture of a medicament for

the treatment of a disease or a disorder wherein clot formation is desirable.



GQu Thr His Lys Asp Asp Gn Leu Ile Cys Val Asn GQu
Asn Ay Gy 85 90 95 tge gag cag tac tgc age gat cac
acg ggc acg aag egg age tgc cgc 453 Cys Qu Gn Tyr
Cys Ser Asp H's Thr Gy Thr Lys Arg Ser Cys Arg 100
105 110 tgc cac gaa ggc tat-,age ctc ctg get gac ggg
gtg tcc tgc acg ccc 501 Cys His u Ay Tyr Ser Leu
Leu Ala Asp Gy Val Ser Cys Thr Pro 2 WO 2004/ 029091
PCT/ DK2003/ 000632 115 120 125 acg gtg gaa tac cct tgc
7. Herprcsaniing o dam A tvherdin spd dissepewy disaeder Supslectpd fropathe group
: e S AT O
con Tathe DY e TRBnGRE v oSy beBREs shiffud Bibefd bibBs 20
throgbocygeenig dlaeragplglic At e Imemoplaigia®7 Al a Ser Lys Pro
Gn dy Arg lle Val dy Gy Lys Vval Cys Pro Lys 150
155 160 ggg gag tgc ccc tgg cag gtc ctg ctc ctg gtc
58. 1 ; . n Val
5 DRI (AP LT RS RSP R (G
ggc ggg acc ctc atc aat acc att tgg gtc gtg tcc gcc

et cac.693 s. Ay Gy Thr. Leu Ile n. Thr 1le Trp

59. {5 ackBifingep o 58 yheress i%fgdlf%efgémm@%ﬁmtmwmag
att aag eat tgg cgg aac ctc atc get gtg ctc ggc 741
Cys Phe Asp Lys Ile Lys Asn Trp Arg Asn Leu Ile Ala

60. Weg acpending tp claam Boohew spididisease gatlisotdgr isgenefaajive spuma.
gac ggg gac gaa cag tcc cgc cgg gtg 789 du H's Asp
Leu Ser Gu Hs Asp Ay Asp Gu @n Ser Arg Arg Val
210 215 220 225 get cag gtc atc att ccc tcc acc tat
gtg cct ggc acg acc aat cac 837 Ala @n Vval lle lle
Pro Ser Thr Tyr Val Pro Ay Thr Thr Asn His 230 235
240 gat atc get ctg ctc cgc ctc cac cag ccc gtc gtg
ctc acc gat cac 885 Asp Ile Ala Leu Leu Arg Leu Hi s
A n Pro val Val Leu Thr Asp H's 245 250 255



gtc gtg cct ctg tgc ctg cct gag cgg acc ttt agc gaa
cgc acg ctg 933 Vval Val Pro Leu Cys Leu Pro Gu Arg
Thr Phe Ser Qu Arg Thr Leu 260 265 270 get ttc gtc

wotdomemmge ctc gtg tcc ggc tgg ggc cag ctg EEEDKME3/000632
981 Ala Phe Val Arg Phe Ser Leu Val Ser Ay Trp Ay

G n Leu Leu Asp 275 2%0u=i8bk 3@gem@dC get acc get ctc
gag ctg atg gtg ctc aac gtc ccc cgg ctg 1029 Arg Gly
<110>Aflaxydday ANeaM@:efaeIGHerld_ieus Met Val Leu Asn VaI Pro Arg
Leu 290 295 300 305 .acc ca ac .tgc cag cag
<120 B cYc FaHE ‘gftrgalzfjghag’ée rEETRERY £H% 1“5%/8 ﬁFY dn Asp
<130>Cy2%—,1,,@ﬁ An A@n Ser Arg Lys Val Ay Asp Ser Pro 310
315 320 aat ate acg gag tat atg ttt. tgc get ggc tat
<140>agc gat ggc tcc aag 1125 Asn Ile Thr Au Tyr Met Phe
<141>Cys Ala Gy Tyr Ser Asp Ay Ser Lys 325 330 335 gat
Cc tgc aag ggg gac tcc ggc ggg ccc cat gcc acg cac
tat cgc 1173 Asp Ser Cys Lys Gy Asp Ser Ay Ay Pro
<170>HteMm@ Jy. s Tyr Arg 340 345 350 ggg acc tgg tac
ctc acc ggg atc gtc agc tgg ggc cag ggc tgc gcc 1221
<210>@y Thr Trp Tyr Leu Thr Ay lle Val Ser Trp Ay Gn
<211>448 cys Ala 355 360 365 3 WD 2004/ 029091

<212>
- Q}g% 000632 acg gtg ggg cac ttt ggc gtc tac acg
213}090 gtcg%a: cag tac att gag 1269 Thr Val @y His Phe

<4¢00-@y Val Tyr Thr Arg Val Ser @dn Tyr Ile Au 370 375
Ala A%@ls%e ItegGlet Glucheyp awy Pecd Glatsyrdgy Ggcagaglecc cgg
% %11 ctc ctgﬂlSl? 19rp Leu G n Lystdleu Met Arg
Cys L%"érGl e S Br y‘ Far Aﬁéﬁrﬂeﬁ“% 51900  cgg
Asp AgaC%l&:(i; o g ﬁfgtLé_lgﬁlet 28, 1338, ALY Rrandr @,Phg, Pro 405
<210 3 <211>
Gln Cys Ala Ser Ser Pro Cys 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 90 95
Gly Cys Glu Gln Tyr Cys Ser Asp His Thr Gly Thr Lys Arg Ser Cys
100 _ 105 110
Arg Cys His Glu Gly 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
Lys Gly Glu Cys Pro Trp Gln Val Leu Leu Leu Val Asn Gly Ala Gln
165 170 175
Leu Cys Gly Gly Thr Leu Ile Asn Thr Ile Trp Val Val Ser Ala Ala
- 1890 185 190
His Cys Phe Asp Lys Ile Lys Asn Trp Arg Asn Leu Ile Ala Val Leu
195 200 205
Gly Glu His Asp Leu Ser Glu His Asp Gly Asp Glu Gln Ser Arg Arg
210 215 220
val Ala Gln val Ile Ile Pro Ser Thr Tyr Val Pro Gly Thr Thr Asn
225 230 235 240
His Asp Ile Ala Leu Leu Arg Leu His Gln Pro Val Vval Leu Thr Asp
' 245 250 255
His Val Val Pro Leu Cys Leu Pro Glu Arg Thr Phe Ser Glu Arg Thr
260 265 270
Leu Ala Phe Val Arg Phe Ser Leu Val Ser Gly Trp Gly Gln Leu Leu
275 280 285
Asp Arg Gly Ala Thr Ala Leu Glu Leu Met Val Leu Asn Val Pro Arg
290 295 300
Leu Met Thr Gln Asp Cys Leu Gln Gln Ser Arg Lys Val Gly Asp Ser
305 310 315 . 320

<160>



<212> DNA <213> Artificial Sequence <220> <223>
Description of Artificial Sequence: Priner <400> 3
agctggctag ccactgggca ggtaagtatc a 31 <210> 4 <211>

Wb 200803903 DNA <213> Artificial Sequence <22Q5r5idedm000632
Description of Artificial Sequence: Prinmer <400> 4

pro t a te3lng <211>

i ALQ&Q%Q%%&@&X&?%?’%&‘JN%%ﬁf@gflﬁgeqsfgncg?ég%é <223>

Lys ABeserigbiion @ ﬂéapt sdd clhakl:Segouene esla Pihirners Tv400> 5
tcagct?*é@ agcggt a cg3€Tc 23 <210> 6°58211> 28 <212>

Arg GBNE?‘I% ArePf Y Seylehce” TEQ g &208YY B¥scription

i C > ctag
Aia ?%aagtgégggg?ggcaggcaaa@%rcE{é%gg% 8 4 V%QZ 4%429091
Glu TRCIADK2003EQAROGER Arg?3é>cTu €2d b2g 3o Gly Val Leu

385 390 395 400
Leu Arg Ala Pro Phe Pro .
405
«<210> 2
<211> 1338
<212> DNA

<213> Homo sapiens

<220>
<221> CDS
<222> (115)..(1335}

<400> 2
atggteagee aggccctccg cctectgtge ctgetectgg ggctgcaggg cbgeoctgget 60

geegtetteyg tcacccagga ggaagceccat ggegtoectge atcgeoggey cogg gec 117
Ala
1

aat gcco ttt ctg gaa gag cbte ¢ge cct gge tec ctg gaa cge gaa tge 165
Asn Ala Phe Leu Glu Glu Leu Arg Pro Gly Ser Leu Glu Arg Glu Cys

aaa gag gaa cag tge age ttt gag gaa goce cgyg gag att ttc aaa gac 213
Lys Glu Glu Gln Cys Ser Phe Glu Glu Ala Arg Glu Ile Phe Lys Asp
20 25 30

got gag ogg acc aaa ctg ttt tgg att age tat age gat ggec gat cag 261
Ala Glu Arg Thr Lys Leu Phe Trp Ile Ser Tyr Ser Asp Gly Asp Gin
a5 40 45

tge gee tee age cct tge cag aac ggg ggc tee tge aaa gac cag ctg 309
Cys Ala Ser Ser Pro Cys Gln Asn Gly Gly Ser Cys Lys Asp Gln Leu
50 55 60 €65

cag agce tat atc tge tte tge ctg cct gee tit gag ggg ¢ge aat tge 357
Gln Ser Tyr Ile Cys Phe Cys Leu Pro Ala Phe Glu Gly Arg Asn Cys :
70 75 80

gaa acc cat aag gat gac cag ctg att tgc gtc aac gaa aac ggg ggc 405
Glu Thr His Lys Asp Asp Gln Leu Ile Cys vVal Asn Glu Asn Gly Gly
85 90 95

tge gag cag tac tge age gat cac acg ggc acg aag cgg age tge cgg 453
Cys Glu Gln Tyr Cys Ser Asp His Thr Gly Thr Lys Arg Ser Cys Arg
: 100 105 110

tge cac gaa ggc tat age cte ctyg geb gac ggg gtg tec tge acg cce 501
Cys His Glu Gly Tyr Ser Leu Leu Ala Asp Gly Val Ser Cys Thr Pro



<212> DNA <213> Artificial Sequence <220> <223>
Description of Artificial Sequence: Prinmer <400> 7
gct gagcgga ccaaacactt ttggattagc 30 <210> 8 <211> 30
W@z <213> Artificial Sequence <220> $223XK2003/000632
Description of Artificial Sequence: Primer <400> 8
i1fctaatccaa aagtglttgg tccgctcages 30 <210> 9 <211> 30
<212> DNA <213> Artificial Sequence <220> <223>
acg gfdesax itpt icon ot Awtady sitatccSequent @ra Prbney aac40F3499
Thr Valc Ghayytirot gg@gcla@cﬂtea?ragé fgu 30u Ly 1S AW <211> 30
130 <212> DNA <2$8> Artificial uence <220> ¥o3>

ct addesel Pt i.QD QF Autidd GialgeS re Rk BE 2254003710
i sgtﬁgé;@mf g?a%pg%cpiaa‘}&@ag%gg% T celis 5 <201 30
<212> DNAs&213> Artifici#ds Sequence 160

ggg gag tge ccc tgg cag gte ctg c¢te ctg gtc zac ggg gcc cag ctg 645
Gly Glu Cys Pro Trp Gln Val Leu Leu Leu Val Asn Gly Ala Gin Leu
165 170 175

tgc ggc ggg acce c¢ke ate aat ace att tgyg gte gtg 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 gal aag att aag aat tgg cgg aac ctc atce get gtg ctc gge 741
Cys Phe Asp Lys Ile Lys Asn Trp Arg Asn Leu Ile Ala Val Leu Gly
195 200 205

gaa cac gat c¢tg tcec gag cat gac ggg gac gaa cag toe cge cgg gtg 789
Glu His Asp Leu Ser Glu His Asp Gly Asp Glu Gln Ser Arg Arg Val
21¢ 215 220 225

gct cag gte ate att ccc tece ace tat gtg cct gge acg acc aat cac 837
Ala Gln Val Tle fle Pro Ser Thr Tyr Val Pro Gly Thr Thr Asn His
230 235 240

gat atec gct ctg cbe cge cte cac cag ccc gte gtg cte acc gat cac 885
Asp Ile Ala Leu Leu Arg Leu His Gln Pro Val val Leu Thr Asp His
245 250 255

gte gtg cct ctg tgc ctg cct gag cgg acc ttt age gaa cgc acg ctg 933
val Val Pro Leu Cys Leu Pro Glu Arg Thr Phe Ser Glu Arg Thr Leu
) 260 265 270

gect the gte cge ttt age cte gtg tee gge tgg ggc cag ctg ckc gac 981
Ala Phe Val Arg Phe Ser Leu Val Ser Gly Trp Gly Gln Leu Leu Asp
275 280 285

cgg ggc gck acce gct c¢te gag ctg atg gtg ctc aac gte ccc cgg ctg 1029
Arg Gly Ala Thr Ala Leu Glu Leu Met Val Leu Asn Val Pro Arg Leu
290 285 300 305

atg acc cag gac tgce ctg cag cag tcc cge aaa gtg ggg dgac tee cec 1077
Met Thr Gln Asp Cys Leu Gln Gln Ser Arg Lys Val Gly Asp Ser Pro
310 315 320

aat atc acg gag tat atg ttt tgce get gge tat age gat gge tcec aag 1128
Asn Ile Thr Glu Tyr Met Phe Cys Ala Gly Tyr Ser Asp Gly Ser Lys
325 330 335

gat agc tgc aag ggg gac tec ggc ggg ccc cat gcc acg cac tat cge 1173
Asp Ser Cys Lys Gly Asp Ser Gly Gly Pro His Ala Thr His Tyr Arg
340 345 350

‘ggg acc tgg tac ctc acc ggg atc gtc age tgg ggc cag ggce tgce gec 1221
Gly Thr Trp Tyr Leu Thr Gly Ile Val Ser Trp Gly Gin Gly Cys Ala
355 360 365 :



<220> <223> Description of Artificial Sequence: Priner
<400> 11 aactgttttg gattcagtat agcgatggcg 30 5 WO
2004/ 029091 PCT/ DK2003/ 000632 <210> 12 <211> 30
W@ty <213> Artificial Sequence <220> $223K2003/000632
Description of Artificial Sequence: Prinmer <400> 12
cgccatcgct atactgaatc caaaacagtt 30 <210> 13 <211> 30

acg okglgny PNALKR 18 opy ttef iach alocSBQUEIIC eay «22BBt ¥B23>1269

The Y8d @i Bty 8he S%Y Ept iTFF é’F"aIArSegjeﬁﬁ?e?lfPFWréie Gk400> 13

370 aacgggggct c ?Sgcgagga ccagct c?ag 30 <210> ?#°<211> 30

tgg c%glt?a?} Q@}%&%&? Cﬁ tabé IgQii @cc%guwcggg éggzggc <c%33>1317
Trp IDesThi Pid Osu Bét Ard isht chalprSegdensesiyPiriimesy 15400> 14
ctgcagct géP% cct cgcagg agsesccgtt 30 <21@00 15 <211> 30

<212> DNA <213> Artificial Sequence
cgg gecc cct tkc cct tga taa 13338
Arg Ala Pro Phe Pro
405

<210> 3

<211> 31

<212> DNA

<213> Artificial Sequence

<220>
<223> Degcription of Artificial Sequence: Primer

<400> 3 .
agctggctag ccactgyggea ggtaagtate a 31

<210> 4

<211> 31

<212> DNA

<213> Artificial Segquence

<220>
<223> Description of Artificial Sequence: Primer

<400> 4
tggcgggatc cttaagaget gtaattgaac t 31

<210> 5
<211> 23
<212> DNA

. <213> Artificial Secquence

<220>
<223> Description of Artificial Sequence: Primer

<400> 5
tecagetegag ageggtageg ccoo ) 23

<210> &

<211> 28

<212> DNA

<213> Artificial Sequence

<220>
<223> Description of Artificial Segquence: Primer

<400> 6
cccattctag aaaagcggaa cgccagcaaa coccaggyg ' 28



<220> <223> Description of Artificial Sequence: Priner
<400> 15 gggggctcct gccgcgacca gctgcagagec 30 <210> 16
<211> 30 <212> DNA <213> Artificial Sequence <220>
wo2se/mecri ption of Artificial Sequence; Pregmark2003/000632
<400> 16 gctctgcagc tggtcgcggc aggagccccc 30 <210> 17

6 WO 2004/ 029091 PCT/ DK2003/ 000632 <211> 30 <212>
<210><213> Artificial Sequence <220> <223> Description
<211>Apk j fici al Sequence: Prinmer <400> 17 gagctatatc
<Z”>Sg¥g§9t cc tgcctgectt 30 <210> 18 <211> 30 <212>
213> Afti F%FSF Sequence <220> <223> Description
<20-Artificial Sequence: Priner <400> 18 aaggcaggca
<223>0060€1 8 Q6 0f alrdl AQEAIC s&RencZ18Pimdd <211> 30 <212>

<213> Artificial Sequence
<400> 7
gctgagegga ccaaacactt ttggattage 30

<210> 8

<211> 30

<212> DNA

<213> Artificial Sequence

<220>
<223> Description of Artificial Sequence: Primer

<400> 8
gctaatccaa aagtgtttgg tcegetcage 30

<210> §

<211> 30

<212> DNA

<213> Artificial Sequence

<220>
<223> Description of Artificial Sequence: Primer

<400> 9
ccaaactgtt ttggcgeage tatagcgatg : 30

<210> 10

<21l1> 30

<212> DNA

<213> Artificial Sequence

<220>
<223> Description of Artificial Sequence: Primer

<400> 10
catcgctata getgcgecaa aacagtttgy 30

<210> 11

<211> 30

<212> DNA

<213> Artificial Sequence

<220>
<223»> Description of Artificial Sequence: Primer

<400> 11
aactgttttg gattcagtat agegatggceg 30

DNA
of

DNA
of

‘'DNA



<220> <223> Description of Artificial Sequence: Priner
<400> 19 ggggcgcaat tgccagaccc ataaggatga 30 <210> 20
<211> 30 <212> DNA <213> Artificial Sequence <220>
wadghaoddgscri ption of Artificial Sequence: PopciBiczo03/000632
<400> 20 tcatccttat gggtctggcaa ttgcgcccc 30 <210> 21
<210><241> 26 <212> DNA <213> Artificial Sequence <220>
<211><2P3> Description of Artificial Sequence: Primer
<212>pP0)> 21 gagcggacca aagagttttgg attagc 26 <210> 22
<213> Brfificigl Begsne604/ 029091 PCT/ DK2003/ 000632 <212> DNA
<220-<213> Artificial Sequence <220> <223> Description of

<223>Apdsktigti 8l oPOQUeNCes BLLJiRE.. sAQQ2 22 gctaatccaa
aactctttggt ccgctg 26 <210> 23 <211> 26 <212> DNA

<400><213> Artificial Sequence

cgceccatcget atactgaate ¢aaaacagtt 30

<210> 13

<211l> 30

'<212> DNA

<213> Artificial Sequence

<220>
<223> Description of Artificial Sequence: Primer

<400=> 13
aacgggggct cctgecgagga ceagetgeag 30

<210> 214

<211> 30

<212> DNA

<213> Artificial Sequence

<220>
<223> Description of Artificial Sequence: Primer

<400> 14
ctgcagetygg tcctcgcagy agecccoegtt 30

<210> 15

<211> 30

<212> DNa

<213> Artificial Sequence

<220>
<223> Description of Artificial Seguence: Primer

<400> 15
gggggctect gecgegacca dgctgcagage 30

<210> 16

<211> 30

<212> DNA

<213> Artificial Seguence

<220>
<223> Description of Artificial Seguence: Primer

<400> 16 .
getetgecage tggtogegge aggagecoceo 30

<210> 17



<220> <223> Description of Artificial Sequence: Priner
<400> 23 gagcggacca aacagttttgg attagc 26 <210> 24
<211> 26 <212> DNA <213> Artificial Sequence <220>
ription of Artificial Sequence: PrpaBhr003/000632
iﬁﬁgimgﬁﬁgctaatccaa aactgtttggt ccgctc 26 <210> 25
<211=2%1> 30 <212> DNA <213> Artificial Sequence <220>
<212z78> Description of Artificial Sequence: Priner
<2132 fgoitizhal Sg@eeragac cagcagcagag ctatatctgc 30 <210>
<22026 <211> 30 <212> DNA <213> Artificial Sequence
<22352%0% 15223 o DA €1 4101 4 108 QLo &Y, b fingl al Sequence: Pri mer
<400> 26 gcagatatag ctctgctgctg gtctttgcag 30 <210>
<400977<211> 30 <212> DNA 8 WD 2004/ 029091
YA PREFF DRIOTIL V068X taxxt3> Artificial Sequence 30

<210> 18

<211> 30

<212> DNaA

<213> Artificial Sequence

<220>
<223> Description of Artificial Sequence: Primer

<400> 18
aaggcaggca ggcactcgea gatatagctce 306

<210> 19

<21i> 30

<212> DNA

<213> Artificial Sequence

<220>
<223> Description of Artificial Sequence: Primer

<400> 19
ggggcgecaat tgecagacce ataaggatga 30

<210> 20

<211> 30

<212> DNA

<213> Artificial Sequence

<220>
<223> Description of Artificial Sequence: Primer

<400> 20
tcatccttat gggtetggeaa ttgegecee 30

<310> 21

<211> 26

<212> DN&

<213> Artificial Sequence

<220>
<223> Description of Artificial Sequence: Primer

<400> 21
gagcggacca aagagttttgyg attage 26

<210> 22
<211i> 26



<220> <223> Description of Artificial Sequence:
Primer <400> 27 ctgcaaagac cagtcccagag ctatatctgc 30
<210> 28 <211> 30 <212> DNA <213> Artificial Sequence
O ddoyasss> Description of Artificial Sequeng@fmggd' PEe32
<400> 28 gcagatatag ctctgggactg gtctttgcag 3 < 18>
<2122Pn8211> 29 <212> DNA <213> Artificial Sequence
<213=2202fi<22B Be=drges | ption of Artificial Sequence: Prinmer
<400> 29 cagagctata tctgcgactgc ctgcctgcc 29 <210> 30
z§§g§%11> 29 <212> DNA <213> Artificial Sequence <220>
<253 B PhH AT b BT L AP PTG af 188 uence: Pri mer
<40054080> 30 ggcaggcagg cagtcgcagat atagctctg 29 <210> 31

gotaa2tda> a2Bccrs2hR>cddMy <213> Artificial Sequence <220>
<223> Description of Artificial Sequence: Prinmer

<210> 23

<211> 26

<212> DNA

<213> Artificial Sequence

<220>
<223> Description of Artificial Sequence: Primer

<400> 23
gagcggacca aacagttttgg attage 26

<210> 24
<211> 26
<212> DNA

' <213> Artificial Sequence

<220>
<223> Description of Artificial Sequence: Primer

<400> 24
gctaatccaa aactgtttggt ccgete 26

<210> 25

<211> 30

«212> DNA

<213> Artificial Sequence

<220>
<223> Description of Artificial Sequence: Primer

<440> 25
Ctgcaaagac cagcagcagag ctatatctge 30

<210> 26

<211> 30

<212> DNA

<213> Artificial Sequence

<220>
<223> Description of Artificial Sequence: Primer

<400> 26
gcagatatag ctctgectgetyg gtetttgeag ‘ 30

<210> 27
<211> 30
<212> DNA



<400> 31 cagagctata tctgctactgc ctgcctgc 28 <210> 32
<211> 28 <212> DNA <213> Artificial Sequence 9 WO
2004/ 029091 PCT/ DK2003/ 000632 <220> <223> Descri ption
o Widdzbdoci al Sequence: Priner <400> 32 gCapggOBRN3/000632
agtagcagata tagctctg 28 <210> 33 <211> 42 <212> DNA
< . idCl Sequence <220> <223> Descri ption of
<213>Arg%%ﬁ§|raglgégg%rﬁzlgnce: Primer <400> 33 gaacgggggc
<2205t cct gcgagga ccagcagcag agctatatct gc 42 <210> 34
<223><DdetripfRon oZ12xiDNAak Beguenfet iPFinsiral Sequence <220>
{400><223> Description of Artificial Sequence: Priner
<200> %gcgcca%ggtc%%gcggtcctgctgctg gtcctcgcag gagccggcgt

- ctgcaaadgac,_c
R 5l )

<210> 28

<211> 30

<212> DNA

<213> Artificial Seguence

<220>
<223> Description of Artificial Sequence: Primer

<400> 28
gcagatatag ctctgggactg gtetttgeag 30

<210=> 29

<211> 29

<212> DNA

<213> Artificial Sequence

<220>

'<223> Description of Artificial Sequence: Primer

<400> 29
cagagctata tctgcgactge ctgcctgec 29

<210> 30

<21ii= 29

<212> DNA

<213> Artificial Sequence

<220>
<223> Description of Artificial Sequence: Primer

<400> 30 '
ggcaggcagyg cagtegeagat atagetctg 29

<210> 31

<211> 28

<212> DNA

<213> Artificial Sequence

<220> ‘
<223> Description of Artificial Sequence: Primer

<400> 31
cagagctata tctgctackge ctgectge 28

<210> 32
<21l1> 28

<212> DNA

<213> Artificial Sequence



WO 2004/029091

<220>
<223> Description of Artificial Sequence: Primer

<400> 32
gcaggcaggce agtagcagata tagetctg

<210> 33

<211> 42

<212> DNA

<213> Artificial Sequence

<220>
<223> Description of Artificial Sequence: Primer

<400> 33
gaacgggggce tcctgcgagga ccagcagcag agectatatet ge

<210> 34

<211> 42

<212> DNA

<213> Artificial Sequence

<220> :
<223> Description of Artificial Sequence: Primer

- <400> 34

gcagatatag ctctgctgetg gtectegeag gagececegt te

10
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42

42



