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transcri fHebriighods theBipredaidn Etdsets, Btepiisd Or BY 8 \cbARletbcP bntify, SHETb Sbdtor! BrbdUem! then
regi on. Ttor Wl diSdUiciude @i BadtsriaDieplicBifdn RidD EdisefidnOdystér Swfidht alows(fbroning after each of
transcsi el meanipllative dteps. amthis aay, G6lstively Rardoi afrioir@sofr e éonstrubtivn labéaeh arthél stageguance,
St ruct ur ab pepared, isdladed, phrifind] dhecked) tocsda ¢hatthe pEber Joirdngechas beduhed, prad thgaysbd ete and
under theedtstagescri pti onal and translational control of the initiation:

. regi on, andvagousrreammealignphasberlis man dbe templorddain | whith Ithet egulatona sequences gidoreplication
control | isyrtem pre functinaals Such gelisf inciude GaR\RIIn (Hinedechamstanevaert (CHAkSells. anawbmiddriepn)
whi ch # desli iapsiagkidnppcelis Helagslis Hen@izeleoerithpdika. e quences may be j oi ned usi ng
. T convent i onalhe REressiaR; castaliesef|the degirad PokxeaRlides My b finked iogetgr in °"€GPR'?!H 3fid ghpin be
nodi f i ed °f HRCRAR" %Pf in sapprate OpGieimaciy 'P‘é%cu"’%\ﬁf"@’ﬁ"'?fﬂy therfpregsion é?ﬁﬁ@!ff agy

| emefif & o 187 sy °(7eT "Edﬂg"’ﬁﬁ"y (9f CovpiA ghin sorne "
7 Saucp: Ml ML Yo G e e gciigp e q‘l‘p et
pr ovi dtg ngrqvhr?lwg Wé ém% P H%Pﬁ i 'r\?rﬁéD lﬂ:gthe resence E- ran 'g
D O LB ke ﬁ:%iﬁ e it s o el o ti%o T{ B
ol ned ¢ gty ﬁgwﬁev 4 ex,s?é .s,?t ek fir e ) reaea.b&wssﬁ. aise Qé%er e
anpl i fzbc?éph&{bn|s§ 8hd Rhcialol GorP¥ P €SSI ON cassettes may be joined 1n tandem

to e gene Wb GhinskoPmeddolid tnaﬁﬁlemvtsae@owm &R BpprépYiatd RutAéHP rdlirh 218 pRidlici il dbteinedUCh
genes as aé Beoriphixadk the tvid GAEIRY, Bo BIRIRSMedR: df cell IYHdETAY BB Isaibte® bridi 1Y icidr ARD ctive

di hydr of adnadlex extatiéa tand Purifiéd) Yaritis means RS EREiNbIé o Btradtioh Eisd pufifitatiohy sude ag &fintgd t O
t he 46 pembmalayrapayg Siei eharige \chiogatbdraphy, hydrophdbitnéhedmaligiaphia leledtrophdrésisn Sdivihi- onal
r egul ab osylvesic epirection: SseleBive qumaeipitgtiom antl disey likeTEbea bariiadlas masneq) in, whiichp he rpraituct is
cadm um isnletpdhést nad xetical, todthis driverdiort end witt doe chbosea 1 minimizeadenetoratiin dr Hiactivatohidhy i ng
gene and makimizejtha ésolefontoh® higpusityestive ptodect.ex pr essi on cassette) may be achieved
i n t he hostComppsitionsTare providedorhatedhe epmpesitionin the Geejast vilh baveshleash P02/l of ecfivimces
for expr saaiyo legst aheus 82 and dnareopsuglly at leash pleayt .l {mbof pstivity. d'he Jybieckprpgueicean be

expr ed8i Byfified;Rysatfinity ghr 9[?@" é5ing @ptibogjess payticulagh mongglpriahanjipqdies éEﬁ?}?F’ jagainshthe
replicat Pﬂﬁmé’y%f”@\’ﬂ"%m ﬁ%ﬁct"('th efeﬁtgbpm;gscs E’@'F‘f‘w" WREG 9t e I i cat i on system

may prov bjgcf 1h Y'gﬁrfﬁrl d P'B’f of (ﬂg? nsawhich has
ﬁéftifséma E?ﬁv% g “t o] SVt i én"nr"ﬁ:g tstazwatﬁit”;t&w

?‘
and t & GEELAD b""" | Suc Bt 3 B IEGARN Lo 37 ke
vector . ."%ﬁ ﬁsrfbate/ c{o%t'ﬁg éﬁﬁ o sl %ﬁ  hr gs? rom

i 'Fédto

SYSt ems l:l&’ﬁ& E‘or ﬁe Th@QLd,é‘c%to% S¥npleftBmay’ Y Thdninidiatol M 4 PRysBlgicaty &

bovi/Ng, PadHicr, s8EHPas \atok Salink) Ph¥<phERe bifbrdd saiifid) Bl cditFiteRiitbred saiittS at cORtdnttat @ns
Markers pahye dfaBau 88200041 Hod WSS, 830018, H1652586] Gnd HOsBI2HE téh &%bﬂs%ﬂa@ﬂﬁlétrlaﬁdﬁtah@ or
conpl eneahamsmhafco@wmaosddmmynayQ|s@b@memuada prototrophic host. Particular
genes of i IThe foldiingdxanipisslary dfered) BY walcof HIGshaion Ghdindt By wail dl iditatidh. EP 0 232 112
Bl gene (NPTIl), chloranphenicol resistance gene (CAT), penicillinase, or
the | iskeExpedoedtdly, the vector will be circular, and will have one or nore
restriction sites which allow for the insertion of the expression cassette,
st epwi sebExampled a conpleted entity, into the vector. Frequently, the vector

orq% o ot ot An\a%mmﬁﬂ% Erg
t‘élblé us,

will also include a bacteri al replication and sel ection system which
al | ows fbfmiﬁﬂﬁﬂcﬂjm_@ﬁiﬂﬁof 5 the manipul ative steps. In this way,
rel at |59/el¥ Iar amounts of the construction at each of the stages may be
pr epar ed? ,p mqmmﬁ'l'?f‘lc‘ﬂq*ﬂresﬁﬂ d to see that the proper j oi ni ng has
occurred, then used for the n c*or \Bisf[
my be el i %ﬁ asért?t %148”1
ar e ‘APCH %ﬁ con gIEC g% 5@@ i&*ﬁ

”Btg ou atICAac r?’fred
ceI I s Ofa a,,gp, gﬂ;e

may be Iaaa ﬁatopaaéﬁyewsupm pmms& ﬁ‘h&fra’éﬁ\bﬁls w&at@e@mmmh oG FFka:
separ at e—mructert acid nol ecul es. Conveniently, the expression cassettes may

»
be parts 5



of different vectors or of the same‘vector. This is primarily a matter of
conveni ence, although in sone Ebbﬁéﬁh%gﬁ with particular vectors, one or
t he ot her manner of construction y esirable. 15 The manner in
whi ch the expression cassettes are introduced into the host cell wll be
conventional . Conveni ently, cal ci um phosphate precipitated DNA or DNA in
t e presence of DEAE-dextran nay b&teplCodshe€ or transformati on. Were
viruses are involved, transfection qr t&ansq¥ct|on may be enpl oyed. The
particul ar manner in which the host “cell ransfornmed is not critical to
this i nventiof,' -ASCTAGARCECCCEASTCTAGATAMGTARE:IEr t he expression
cassettes are joi ned TGTAGCAGSECCOASATCIMNTCATFALTAG nature of the 20
replication systemand associated genes. The transfornmed cells may then be
grown in an aéﬁ&@&ﬂlatéﬂhbﬁl $malpeXba®h The prBglttoverdlang.ned as a

|l ex of the two chains, so that the nedia or cell |ysate may be isol ated
and°the Factor VI C active conplex extracted and purlfled varlous nmeans

and ' gOW}S f %ﬁ all resulting
chr o %’ ?%gg ﬁ:, ‘gﬁs‘t A ‘P‘B 40 s'te %QZ vith aphy,
el ect rBHTBE e gn u éﬁﬂﬂ % OE\ Y h J;? alt Isc’got

and,t he | : I_%

cri Ui gl gcutaﬁé wsiviagh to g"“ rtb Jﬁ%ﬁg i @Zﬁ on

| nact i S & mh R T, ok e w?ag.av y&b@ﬁaﬂ)
Conposighl teslac@wes.to IRV CdoBontt HEmAEHR Padinh Hb $Vao0 &;fo Cofl78 Sas Hbdatadhave at

| east witn (il Which Qlits #Cthé YL hqub@ﬂ%b&t?ga_rﬁ?rodw RdWrigin BOplicktios. Thi'%%s WRiQiHsMal |y at
| eagt b?fbﬁﬂt‘ten@uéih&r/tﬂbuela pS@/, | vity. The subject product can be 30 purified
by af f i NiSvyc eAd SEVEE edpressn ¥uddsssing) paylihked Apiabeinen® Fisi, BV aY JRIBASE WSt

ant i baed Risal. there thb extlovagilinkes wad ligeteCintodthia Nebtarsto gigldpsvze: of t he Factor VITI: C
activity, electrophoresis, extraction, HPLC, etc. The subject nethod
provides for productiorg ex t he | i ght chai ns which
has#sFactor VIII:C actlv IﬁPié%gEgtlg%Eils e\%g\/?e%_g y conditioned nedia as
described in the experiqRRéMbaRRPrEERCasbcEIAldy have at | east about 50,

usual l'y at |east aboutrO’FKGAGETTARGEGERERCCATRIGAGA¢ about 35  200mUni  of
Factor VIII:C activity in the Coatest assay. The conpl exes havi ng Factor

VIli:C act|V|t produced according to the invention have a variety of uses
as ‘1°nﬁgg%g@n§ r waerfloesed ik el pnd Xbalnendoben ested ih thesiglioainadikss o Vil
Wlleh factor by affinity chromatog- raphy, in diagnhostic assays for
Factor VII1:C and for treatnment of henophiliacs and ot her hosts having

bI ood clotting The j t rqf.ein. C exes may be adm ni stered
in a physiol ogi%ﬁ%dﬁé&éﬁt ab§§—3 —-@J‘Pr%—ﬁﬁ%—gs wat er, sali ne,
phosphate buffse.rqgh-&q- bGRE: at concentrations
in the range of about g‘g Sgg: i %C'SSO and

4,069, 216 for net hods of adm nistration and anoun er conventi onal
additives may al so be included. The foll ow ng exarrpl es are offered by way
of /4l lustration and not by way of |imtation. 45 Experinental Exanple 1 A
Pr epaiaz gsyre-gd: Aicsppreasion gsmid foraiis g28D bitainA. 1 pSV7d: A mammal i an cel |
expression vector The expression cassettes were prepared using the

mamal i étartingl ffomethp BawBi sitn i the trolylink&\6BY7d, 2SYEENZ) condde ofpd d@bpisgntieBy/ Fiker- see

Tr uet &daptor aolecule fromaBanyith do Seel Encadiing ouicieatiddsoi3p dovst 14Toicthel Gadttqy \BE@rigrotdif, ndl | |
55 461 {ymbering dromtteg firstny of metrmndrﬁ%gme ;e segpance istshown batnw indv4) ¢ 2867prot er
was e®agl e dindl fragmeny, torﬂ thexFaeter VIIHC, %eomerw PSYE8-20pdgecribadabelow edde. Sci .
USA ( fuippiide7622§8aand Y7daff?ﬂ‘ Hiadili to BamHI. The 240bp SV40 Bcl |/ BamHl fragnent
cont a| ni ng he SV40 ,Rn,ﬁa A addition site was excised from pSVv2/ DHFR

( Subr ArPeATYFER0: 4n exprogrip s"‘E'APt e HOKD gl . (1981) 1:854-864) and purlfied

0
-ST gpf r a%@g?rom thegsgllusst %po #9!( é\?ld ;%\)Fg % no%su tls thae £O1bp fragmerli:t of a t|s2s:|)’162 112 Bl
mw .|98§0 +103 (rolative to the start codon) terminating at a Bglil
gan, ,e al.y J. Biol. Chem. (1986) 261:6972-6985), a 29bp synthetic
Bglll to Bell linker-adaptor encoding nucleotldes +5002 to +5031 of Factor VHI:C ligated to a 2464bp Bcll
s6 -fragment of factor VIli:C spanning from a Bcll site created at nucleotide 5028 of the factor VIll:C cDNA
through in vitro mutagenesis (Zoller and Smith, Methods in Enzymology (1983) 100:468), to a Bcll site in

the 3’ untranslated region, at nucleotide 7492, and a 400bp fragment of tPA 3 untranslated sequence
spanning from a Bglll site to a synthetic Pstl site generated from the cDNA cloning, followed by the

8



TCTAGAGGGCCCAGATCTATTCATTACTAG Hi ndl '] Bglll Smal Xbal

Bel | overhang 10 This |inker cg€>3%231£bxe restriction sites, as well as
stop codons in all three reading . e resulting 670bp fragment
containing the SV40 origin of replication, the Sv40 early pronoter, the

polylin nRbrisdmSih forr! was cl oned
| n\t% thlﬁ%@;ﬂm—ﬁlf rsml t?agtg pfl\?LPn%9 W&E@g\{iﬁ%’% ?é\%g%sﬁ]dngghgﬁk é\’i‘m5kb del etion

(Lusky andpsws-abiann eﬁfasilor(d&&@for?& faPidngth taStoyVIREEDRAVE. The EcoRl and EcoRV

15 sites in the pVC Ssequences ol poSve were eftmnated by digestion with

EcoRi sand THeplashnidtpSwEe-200 (dsdribeddalTRibit BiLL), @ichecohiaing theeiies oLV @DRA caingeach

end, andnd i3habttapsiate] segadneds, with Ytiecs’ Cunpédisiated sdquendsaltidl saresscidsaribedilabave for

el i m natrS¥FeAPewaamddered @sfoliamst i on site fl anking the SV40 region,

: appr oxi mat BasynidoIe wasdigested wiith BarpHIEe orRin He pelylinkep reglon dwmrqantdw\emﬁaxﬂyBam—ll
site f| &rfvomy Theefoliowing gm?lliﬂm“" &\ Ninkevvadaptpr.gwhithe dodaf tfer W Udst 3gbn chtheus's i n

t he p®L ”§'&’j§l§?ﬂ:éﬂ sand dbanfist dhrt efethe himam FQ?FO" rIE icedind eaquertei wasyghemically

* reci rculsé'F'Fef'é?PaZG"QWt%P%F end ligation to yield pSV7b. pSV7c and pSv7d

represent successive polyl | nker repl acenents. First, pSV7b was di gest ed

wi th Stul staI The zg ng_ égnker was “tg tQ1 t he vector
to y| el dSpSVc7ia Tgrcé\ TC ATG A'rA GA .
TCTAGAGCS T ARSRRICEOREXZS Tﬁm ARCATOGTTA TTENGCTAESTE IR (A té» Bal Il

and Xbal, and then ligated with the followi ng linker to yield pSVrd: Bglll
E'C?EIATC'Ehél _ge;cFll .ﬁ\id was snﬁ@%ﬁbﬂ%ﬁth gacl to remove excess linkers and with Sall to provide
AGCTTHA \He 58kb capém’a EomdfiRg H6: 5" ABairkyI8Gi6 of HRhak? IFaggr d
far/ t he viik bheFagribnBb,ahd 55Kb SabkBal irigindaeiidrh pRe-6.8 whith sdARin® &eYd’ Ui redRVAJ.,
PSVF8- 9 theGauis,i sadl PSWd rﬁodm%mcﬁaye'aﬁmmb&hel linkdf @daptoR Aérb ligdted tBdofierséd Tridtiet BanH
to Sacl sapr)oThis gatiors mdOwasthen usdd foOrahdidmOE. tdeHETat 8 Odlohibs Werdr seletod by 45
(nunber restaficedorarhgiaillif.i r st A of the translattonal start site; the sequence
i s shewn Rsregvhundrediirarisfopmada Gkl scEenéd by colbngdiilter hybridigtianndsing rtheTBarhigi-Saelcs’ or
VI | | : C Biidftor orrthen? kb BaclriragrBiE-8s i 09s.dbesercolories foeitivewritl bpth pobesiyerectbdn alalyze2281) ,
and pSVPy rastriglien Fhapeing. [Plasmid REMFS-200,vHEEh sSVRISS- 18 entirancoding region ifas thepusremFabtdr or

t he 80<M'"(9n9§"ﬂ and) asy untranslated regien tArRpeNtya fupedsin ttanscriptionsb ofirplagidni taktby S\ Fady
pSVF8- 80romgias wag abtaied-3 201bp fragnent of a tissue plasm nogen activat or
cDNA"’Prom nucl eotides -98 to + 103 (relative to the start codon)

t er mi na IW sequences gi ven .i n Degan, .F., et al.,

J. Biol. em 9 2 6972- 6985 thetl Bgl | I to Bel |

| i nker - Or:ﬂ .%?ﬁnme V gfg P é & ?4 2& )”s' ?gated

to a 24 (g‘% S N !

%?aggﬁgﬂzg : % gr eIl r14h. 5%25\ angtec ® 0 a
d d d i

Bell site hiich fece%s weha [l .@ab"a E@gmmd%gnm iGif? uaaemz.ﬁ&?. 2436, fata&f;ﬁ)bp

f r agmenger@h, 10b6WimP perlitiliin; A6UR/Al RFepiRyEiR N5 ﬁﬁl&hrﬂﬂe @ TchghRd |un$'z|‘ﬁv

syut het san;ﬁatv&eresabtaﬁaea;ﬁma ag-Redr Ediledibd dneerﬁ tﬁd.@rméwxm dt e &:vs%s

EP0232 112B1 pol ylinker fromthe vector ML3mp9 (Vieira and Messing, Gene
(1982) t&9%sehH8) and then pSVrd. A 4 pSVE8-200: An expression plasmd for the
full length Factor VII11:C cDNA 5 The plasm d pSVF8-200 (described in
Truett et Aabpepific intervela poslviaasfactiont inediewés removed dromrthev/tdls, :afll elladiAs eard istogpdand 3’
unt r anst78t @ Gapplgtieere tested for thiir abiility ©'decredse tha prolongadl padigitivooiplastindime afiBacts

descr i b¥d:Catefigientf plasmaSiF-g - ahdardcoagyiationa pesdy dHarfligty | ahval, Thrombosis et Diathesis
Haemologica (1962) 72:215). The more specific Coatest assay (Rosen et al. in Thromb. and Haemostasis -

(1985) 54:818-823), which measures the generation of activated Factor X (Xa) as a linear function of the
concentration of exogenously supplied Factor VIII:C, was used to verify the results of the coagulation assay.
50 The concentration of immunologically reactive Factor VIII:C protein in the medium was determined by the
application of a radicimmunoassay (RIA) developed to detect the 92kD polypeptide and by an enzyme-
linked immunosorbant assay (ELISA) specific for the 80kD polypeptide (Nordfang et al, Thromb. and
Haemostasis (1985) 53:346).
As shown in Table 1, expression of the 92kD polypeptide or of the 80kD polypeptide alone produced no
85 detectable activity even though high levels of each of the individual proteins were present in the conditioned
media. When cells were cotransfected with pSVF8-92 and pSVF8-80 plasmids, the media contained about
20mU/ml of coagulation activity. The same relative level of the coagulation activity was secreted by cells
transfected with the plasmid pSVF8-200 encoding the complete Factor VIil:C protein.
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Pl asm d pSV/7/d was digested wwth BanH to cut in the polylinker region
downstream of the SV40 early %S[{%{} ‘Iihe foll owi ng 49bp BanH - Sacl |inker
adaptor, which codes for the | B of the 5 10 untranslated regi on and

the first 15bp of t he human Factor VII1:C coding sequence, was chem cally
synt hesiged a Ja-g238hd the p8UFE-80 sidle transfel@nts werelfixed - 10

~5 “%“‘°”" 5 mfé%% Ctiined i ) hE a0y M3 TrieashBIAT TTGTA GCART
AAGTCR Btahhmmgawwo&ﬂmmmm'm@@nm TTCAG
TAC eam | rm on a-EWIt a d fhatt iniGrSBTHemaes noudsantjal dortachvityngrefat B9l with
SacJ aax,ge&ﬁ,@xlfaa Qbgarald¢hamé.t h Sail to provide a Sall overhang. 20
Fragnment 1 the 2.9kb Sacl fragnment from pF8-102 containing the 5 coding
region of human Factor VIII1:C, and Fragnment 2, the 6.5kb Sacl-Sall fragnent

from pF8-6.5 Which contai rts the 3' coding regi on of the factor, and pSvrd
nodi fi ed vect ¢r cont ai ni ng the |inker adaptor were I;:git edst oget her (see
Truett et al, 3 supra)g Thijs ligation mx was then usgdg o Lr..zgtsform E. coil
HB101, and olfoni es W@e s‘.el ected by resistance to a?rglum | B&Y. 25 Thr ee
hundred tradsfor mants vvere screened by col ony flltero '?gug_batl on usi ng
the BanH - Saclf 5 adapt or qr the 2. 9kb Sacl fragnent as-:’.pra)bﬁg Those

col oni es posi tive it B-Abotih probes ver e then anal yzeﬁlagﬁ?ﬁﬁt‘a‘rl ction

mapsi ng. Pl gsii @ pbVF&20d,% whisch §ont®i ns t her ent i rea¢aHg ARG egi on for the
human Factof VI &l < gege ad avs' ant ranshated regi o‘nup:rg)bﬂr., fused in
transcripti @nal orlentatldn to the SvV40 early pronot® % as 8dbt ai ned. 30 B.
Transfecti or§ nd Cul ture of COS7 Cells The plasm ds above were
transfect ed:n tp COS7 eel I's (Guzman, Cell (1981) 23: )= wsi®ng the cal ci um
e m’.tat i®n et hed (van der £b and G @€ Enzynol ogy
889)% 35 pugl gd W thgtreatmept with c fge? di phosphat e
gm@son\"Nucl Aci ds Res. (1983) 11: 1 &)= usi ng 50g of
r 5x[err ceIIsfor 14hr. Cells may als gr&fected by the
thed of Sorpayrac and Danna P.N.A. S. 2;8=7575 7578.
wery culy, r‘e,d i Dul,.becgo S modi fi ed um
'th'iO%f%tdI caIT serum 100U/n1’ peni :@O[err]/m
292% err]\_,rrtl gl ut'am fe, ‘and 110[err]/ yruvate. 40
bt aihed frorh a 48-‘hour collection of i ni ng medi um
st transfect-l on. C. Assays At specifi :post
medugvx& rem)vedfromthe cells, an re stored at
npl e weg g tigsted® for: their “abi I"tty he prol onged
partial thrdmpopl &tirsTine of SFacthor ¥ 113 C defi ci n a standard
coagul ati on<agsay §Hargzlﬁst,y et al., Thronbosis et D nmol ogi ca
(19e2) 72:2¥). THe& ndt® gpecific Coatest assay (Ro en Thronb.
and Haenost &sijs - (1985) 54 818-823), which rregsure tion of
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activated Facttor X (Xa) as: a linear function t he gon of
exogenousl y &suppl i ed Fact dr VII1:C, was used veri Ellts of the
coagul ati onyagsay. 50 The iconcentrgtion of inmgnol "gagtive Factor
VITIN C prote,l in the rredl'um was dgt erm ned by.gt he gof a

radi oi mmunod@sgay (Rl A) devel oped tB det ect thex92k 2 and by an
enzyne- |inked i munosor bqnt assayn( ELI SA) speel fi D

pol ypepti de .(INordfang et dle, Throgb. &nd Haermst,a i '353:346). As
shoygp in Tab‘l 1g, expre‘§snd"-mof’ th§ 92RD pogygepli ¢l &Ee 80kD

pol ypept i degaljon@ pgoduggd &® %5 deteckablgSad (&i{y even though high
level s of egc of t8e idFINM dull: pBot eB8s Swr & pBekant in the conditioned
medi a. When cells were'cotransfected with pSVF8-92 and pSVF8-80 pl asm ds,
t he nedi a contai ned about 20mJ m of coagulation activity. The sane

rel avi ve | evel of the coagulation activity was secreted by cells
transfected with the plasm d pSVF8-200 encodi ng the conplete Factor VIII:C
protein. 7 EP0232112B1
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45 anti body from Hybritech (Bethesda titer 14.000 units) or buffer
and then assayed as above. a = N, inhibitory serum=1: buffer
= B. 50 To verify that the obggéggézigggg}ation activity was due to Factor
VI1I:C, the sensitivity of the coagulation to inhibition by an anti body
specific for Factor VIII:C was determ ned. Prior to assay, aliquots of 55
ceriditioned nedia were preincubated Tor Z2hr at 3/[errJC1n the presence of
di | uti OrRBGE 20r n@bajulanisar anhdbivloacAgsalr om a henophiliac who had
devel oped_a high titer of inhibitory antibodies to Factor VII1:C. As shown
in gable 2, the activity of the conplete nolecule, as well as that of the
92kD- 8CkD conpl ex was reduced Exparfimeyt \Iby the inhibitory serum The
same results were obtained using three different inhibitory 10 EP0232
112B1 nonocl onal anti bodi es whi ch_bind to frRegRdabispediime To denonstrate
nore cl eaPldsehd existence of 39880 chain comf®dx, the active species was
parti al t égurfffed-fronrrhe*CfS'cerr-nedra‘by'p —over--e -monocd onal
antibod?z BoB® 4i PRYFRG94gai nst Nt he 80kD porti ofda? shown in Table 3.
Appr oxi mately 65% of the appliedlactivity was reg “ﬁgd by the colum and 5
50% of this bound material was ePuted in an acti ‘formand at a fivefold
greater §e$¢ ation than the igitial nedia. Th% n active conplex can be
isoﬁaté@§g€ a nity chromat ography using an ant%%d%y specific for only the
8CkD species. 10 TABLE 3: Par i al Purificatioqso:8 92kD- 80k1 Coagul ati on

Active Conpl ex Fraction Coat est ' 60kD
ELI SA (CTOUTY (UmM) Media . 0044
0. 145 F|0“¢ﬁ69uﬁﬁperiment I. 160uY0df the indicated COS cell 0.13 20

Bl yate conditioned mediaOwlE incubated with 20ul of a O.76 |0i0g of an
anti - SUkD npoect61&! agnut Refly of Shukdf) F28tor vxu:@\lqmtifbart@ﬁt al ..

ThroUb. Hang@ghms{BetR8882 bEtd#61500uphetishOoreph@dimiaael 4B Was i ncubated
overni ght adi@ofoni 68 podliddohoprahahanahakeicf,a olrObAE f@ir @1dHd Of
actisvity (ncsomMeimbdaszbteCoat EMtNASTAy100{1gmdd BSACPHCES 30elflox
cotransfteczed attd7pSVFSTREsandaiifples were phGe¢RSassayedsfiods). after

i ncubati on,resibdealircgagniatbadedctivbty asl oonlanddt he thewtégemdh frac-
~tion was cotéctaklie Yhe col um, was washed Wth 300,1 of Buffer A (50mM

i mdazale 13 NaCG 0 1% sodiuminsulin. 0.2% NaN3, pH 7.3) and then

el ug%ed with 300sl of Buffer B E2.5 NVaCi , 50% et hyl ene gl ycol, 0.5K

i mdazole. O 1 CaCl. 0.1% sodi 182206 NaN3. pH.7.3). a 40
Results reported here denonstrate,that expFeagndatden; fd®e | inker region,
cont ai ni FL¥Bni no acids or 388Ut 40% of thd8Jotal for the intact

rotei N edoe NOL T eI LE a_for " Facfor WITT T aclivi((y 4 CO-EXpPIréessi-on of

Pndﬁbidﬁahﬁb%%é'énﬂggégtpgegions;results ina IeH ¥gof Fac?or VII:C
activity conparable to that obtalrned fromthe expréssion of the whole
Fact or \gﬁé'gi&?ding region. Thege proteins assegpl g in vivo to forman
active corrp? ex linked by a calcigm bridge. The aggegbly does not require
the,preserne of the p region and 45 occurs efficiently for the two chains
expressed 1n trans.

For Experiment II, 100ul of conditioned media was

incubated for 2h at 37°C with either 10yl of a

luxg/ul solution of anti-Factor VIII:C monoclonal

4 antibody from Hybritech (Bethesda titer 14,000 units)
or buffer and then assayed as above.

Normal serum = N; inhibitory serum = I; buffer = B.

To verify that the observed coagulation activity was due to Factor VIII:C, the sensitivity of the
coagulation to inhibition by an antibody specific for Factor Viil:C was determined. Prior to assay, aliquots of

55 conditioned media were preincubated for 2hr at 37°C in the presence of dilutions of normal human serum
or of serum from a hemophiliac who had developed a high titer of inhibitory antibodies to Factor VIIi:C. As
shown in Table 2, the activity of the complete molecule, as well as that of the 92kD-80kD complex was
reduced specifically by the inhibitory serum. The same results were obtained using three different inhibitory

10



It is evident fromthe above results that Factor VIil:C activity can be
achi eved by directly producing ag B‘-#agrﬁg%ql fragnent and a C-term nal
fragnment which are independently g S each having its own signal
sequence. Thus, Factor VIII:C can be obtained nore efficiently, since the
| ar ge pr.a@ﬂa&ﬁran{m[asm&hmtskr@m@gdesused as the codi ng sequence for the

Fact or VI | r6 Gordnbirate inre cldatiis the @Riktbrize ITRY tAE ci %Bﬂ thePhctive?s RSB FShartianyOf
Fact or \fulified@omntthecCOSTE nidia dbg bassagdrdverialindnbdonsl by édu)hn(lifre&é?ﬁgﬂﬁs@% l8okD

mat ur at | prtionfas shven fra Tabder 3. \prl‘oxﬁatﬂy @85%i of theERppIP lactivity ®&s retained BY<{h6 @51Brh® BndOf
t he 92 KiO%pefdhiebeund maleds vae lolutpd trs am getivehfarmp Shd-& -20efold IyBdatet] Ednichtratid Shah A
conpar ednitiah media Tapspanractivefcogilieap beiselatad py affthity elifomatmyeaphyl isingl ayi antibody specific
const r uderialy theB0kreperips.ed in an. attenpt to increase the |evel of 92kD
: protein. Mdifications of the follow ng types were nade: Changes in the 5
untransl| ategpEgagence, e leail i | rol ogous
5" untransl ated and ﬁg%&é&%@&%&%&é’é\é gr? %QWDEMﬁ‘SﬂgR ggégls in the

3" untransl ated sequences. These constructs are summari zed bel ow. A
Expression Plasmds 5 A'1 5" UntranslTated Regi on NbdiTicatrons pPrasmd
pSVF8-92B. This preastilohs a deri golivestof PSVFS8- 9BguD VY, £&at he 30bp of 5
untrapsl ated sequence of pSVF8- 92(U?me)3| aced with t Aﬁ[{d‘g;
~unt r ansl ateé-fegton-of -huran-Fact ok -M-I---C -GDNA. (-nucl ~-l_ta_1Z71; see
Fig. 8 of Truett et al., supra), with a deletion of the GCtails (by in
vitro site-speci fledbait agenesi s), .a0dat he three base dwames shown bel ow at
the starting ATG {hewphsoughn + 17001Fig. 8, Truett, e@.¥3., supra) to
confom t o Kozak'Blgpateerred sequeR@09 for effici ent |Q).'nbssage transl ation
ieukaryotic cells: Factor VII]:C GICATG CAA Kozak consensus: ACCATG G
This change alters the second am no acid of the signal peptide to Au from
A@n. Plasmd pSVF8-92E. This plasmd is a derivative of pSVF8-92B in which
the pol yl i nkpgowgr b2 cdnf aaril30kD/ imbrioconal antidody |(S& Ig@)ences is
renovdd w t (Néedtangpetonlof, Throml. Hiemostasishd 1985 X &R1346)the 5
untransl at eccoepled tet Sépharomed CIAR was utncubatad ovennightsatitered to
ATT, by in \20?C withgidndmls ofAm@diddicontabningt ar slotpdus’ 6  PmVans| at ed
Regi ons and efasletiettyc(veasnred hyrithe CostestCAssay:abtainedse
pl asni ds ar friemi COSi cellef cosransfavted \Wwith PEVFS-92,180ths| at ed region
as wefl as tp@VIe+00aplEswids)y | Attexr dne ubegtenoeglw é'#‘é?ﬁced with the
anal ogous r eda®nloaded: Aotouda column And then éeﬁt&ﬁq\lﬂﬂ Q@A) cDNA
gene. | n pS\Whon2washeolilesteds; arﬁ% YRR (VAR W2 of the tPA 5'
region are j300nl of Buffes ﬂadtﬂﬂ“i/li! 1[dazolep \AM‘I&P %g

i ein. In

substgt ut ed !@iﬁheiﬂﬂﬂéﬁ%r@n&‘atﬂﬁ' al%ﬁn'ﬁe Yopnd,
oined to

PSVFS- 92H t Heith 300p2 aﬁm t&a éﬁé
mat ure Fact d31XF9}» CO93M r#a‘t 21 O;
of the tPA Si“ﬂébiﬁn 8%, j ) Fact or Vil1:C 92 kD protein. The

3 anmi no acids
t PA sequences are the sane as those described for pSVF8-80. Plasmd

pGVF&’o 92J .Resduns %pﬁ’teﬂsmedieinﬁnsﬁatd il axprbodsion obthe B%Bre&&Gcbrﬁhlml A8 ahii® adidBr O

regi on abour 409 at tel tRA fovi thé inobproein, I8 albPRGUIBY 13 | FatorVVINl:0 Sactivity. (ddB¥préssiod [3f 5’

unt r ans Individhl 8250 @aah 80D regivds S inof levdBMf-FactarVIEG gptivily cOrRGHEBRAE thalbblémd fiekd al so
| acks t the exgression Scthe whdlesFactouVill:OrvodiMyvibgiom Thdse proteins tassaimble iSévoato €odm (ad 2&ide

218: 38 1conw®42'lmkeA tg Bealdiym bridge! EecaiseRivlyi does Ghtamapire HB5prédeds it thepSidghn FAC.

Thi s 4P| 8esH @Hicigntly fog thetwa Ghains eprepBYIFGaBRB i n whi ch the 92kD coding region is
fused djr dds pydepifrommiae ahoxe cosults ithah Bactos VLG activiyy nanchechchieved b Hiregtly preduciaget at ed
sequencddeorgnal{izgment pag: # Srterpingl fragmertyhich g indgppnrsntly expressed, cheet haxing ite owi

PSVF8- 2 @'nal sequence. Thus, Factor VIII:C can be obtained more sfficiently, since the large precursor need not be
cloned and used as the coding sequence for the Factor VIII:C activity. Thus, cells may be employed for
60 expression of Factor VII:C which may be deficient in the capability of the proper maturation of the Factor

VIII:C protsin.

Example 2

65 Expression of the 92 kD protein in COS cells using the pSVF8-92 construction was low compared to the
amount of 80kD protein produced. Accordingly, the construction was modified in an attempt to increase the
level of 92kD protsin. Modifications of the following types were made: Changes in the 5 untranslated
sequence of the Factor VIIi:C gene; inclusion of heterologous § untransiated and leader sequences; and

1



Pl asm d pSVF8-92L. This plasmd is a derivative of pSVF8-92C in which the
3" untransl ated regi on of 4o s replaced with the 3'

untransl at ed regi on of pSVF8- 8g§\6§§2gi§3}'ts Each of the plasm ds of part A
was transfected into COS7 cells along with pSVF8-80 as described in 45
Exanpl cRankesii thelahntraibied sbfishcasl Thée¥e chRficY ard/dubmalized®bibwi ty as in Exanple 1.
PSVF8- 92 the first tested, showed activity levels ranging from

2-to- &tquéis.b.emwdst han pSVF8-92. O the remaining plasm ds pSVF8-92E
appeared 1o pe the best, being 1.65-fold better than pSVF8-92B. pSVF8- 92J
ands| Ad 5dnparstdied eﬁguarunedimatonaplhgmm PSNFBI92B XTbis qiasinidris & dsrivhtive i gBVFR-8Y/IG- 92,
bei ng whichste 30bp o & untahsigés\Fequenat ViES-a24ip replaeadovith [tre\eatire 6T unransfatbd 9&y6n

appr 0>oF hamag dractoradill: @tDlp‘SWF@aombs Wb aT1e s Fig &tof Drietpddal: Buprd OwithZ-deletion of the

subst &€ itals Ky i aityg siterspaciisSviagenssis), Bhe the tieecbase ohanbesvebbwn belowhalitie $8NGS- 92C
and pNﬁSa‘g’Eﬂ'O&pbﬁa-rF'ﬂ § DueteptAlvypiehle conformife Koagk's peigrren pagencesierrafficient3 55
Thi ¥ éﬂ@&??ﬁ?ga’lﬂ'é@em%%fyqﬁﬁée"ﬁrepar ation of constructs for producing

pol ypeptfﬁ?@évmﬁa@ %Iﬁsq of the 92 kD chain and a portion of the B donain.

These T?Ieﬁ] Gonspatus AGCATHG, a te 1 to d veI op a heavy chain that is
more stagld FFé?e %ﬁ? dl e8 P actll e co Iex with
Eﬂeztsl Iﬂg db 10 F 11K s§{s remo w1t aexcegtlo(é Is@ gl |2esBl

at Haye ﬂangé‘éﬁ am iﬁrm{eﬁ btV bl e v 1o
ti oNs Okaa&RSiE OF I sat es -ah I one a—f+em cells
expressi ﬁg reconbi nant fuI I -I engt h Fact or VIIl:C These coul d possibly

ari se A@’AJdﬁE@Mro%&ﬁ\éaGﬁﬁnﬁede_égbﬁé #AUddelRGlidbesV | 1 : C. A Preparation of
Expgpessi ncodes a 982 ami no acid

heavy chaismicensbwae2@" Bpaider! Thesenplasids! hre | RGeS CPNBVRS-aEBIndwhVig-$02 by
part i ahtrandi@ed/Rgion a8 well &S the hatdral Fagor VAll:C SigRtll sédiénchs 810 dplaBedCWith the) araR@duen. An
ol i gomagivneoini e hdranatidayat Msm%@enweﬁidtot QPA)ItDNA | dened In pSVIFBI920G; ithaItRdt 35 tamfroCcOodON
and f asids {siypal csogliency) St ectRA &’ tregidnhaze fuiried rté ImahuweTEactdr AHIEG 192 \KD| withCa 3erine

untas asglistittied fos e dish sreindady (alaning) otthe 6D proweis! In BEVES-g2Htie. firsE 132 amipb asids of
encoddw tPhé rbgionsare Pingd tormatise Bastod ¥iIlGT92rkBtprofein. inup@YiR8-824.dhepfirst\2B laiinG acidsdof 4

subst itheuPA§ regiomereieined tp enslugh Eastop VIlChe2 ikhprbleiny ThectPAviseruences\ar® theiaF@-a860 15
Thi s [osesenseribpd QUPEESBR 1323 ani no acid heavy chain and was prepared froma
Ul T - | erhiasmidASYREo. Dy opeaible f\gssw 9PVER P8, i ) e RS | g

t he? 5With, £3bp of, berpassimplex i1 (HSY5R\gPCS Wﬁﬂ&“ﬂ%@"%&@% B8V @D\wiord EcoRV
and SfgguencarRPVFFRAIAIHTCk fa VA e ?‘1"5‘5&“ 9Rtheret @b Seispen (8218880, Thi s

pl asm”d”encodes the first 1315 ami no acids of Factor VIII:C Ei ght nonsense
am no he 20 carboxyl termnus as a result of the fusion
Aa‘icd Ty ual-f(ieglo Xect or pSV?d A3 pSVF8 170 This plasm d provides

Al e o e R

f r agngRt pkesid B8/ delivaive e en | 1'gat ed t oget her to orm pSVF8-170.

Thi s pl gadin m@d&sm@gaém fsta éeﬂ%ﬁv@&np@vmﬁcdﬁ whith g @t mtra.\éiakdd &mﬁl has a
6.2V 0 ¥ §VFEHEC WT5HIEEad With thel 3 ARFSIRSEregith fpsted-gds due to fusion of

pol yl i nker of the vector pSv7d. A 4 pSVF8-120 30 This plasm d prow des a
1107 amResaitsaci d heavy chain and was prepared from pSVF8-303. The plasm d
pSVF8- 303 was digested with Apal and the cohesive ends were filled in with
T4 pol yrBecragighe dlEspidsad part Avgs traristectad ®toGQST eelld dleng vdth p8VYREAY asidestribadieih, t he
DNAs s Bkamplei icant dhe meadtd t9sted ot dradtar YiikGhacvity @oIniExasl®l.. This pl asm d encodes 1102
am no ad®SYER-92Bothe firsicdesiadh showedsactiNity ipvelangingdoy2-toBifqld than RSNF&ORIOf henal 5

nons efRgwiniag piasmids, PENFBP3E appeerd tacka 1o Rogst, beiag r1i6prfpid better than pSVF8-928B. pSVFe-
92J and | also produced substantiaily higher expression levels than pSVF8-92, being close to that of

pSVF8-92E. The expression level of pSVF8-92G approximated that of pSVF8-92, whereas that of pSVF8-
s0 92H was substantially less than pSVF8-92. The expression levels of both pSVF8-92C and pSVF8-92L
appear to be equivalent to that of pSVF8-92E.

Example 3

55 This example describes the preparation of constructs for producing polypeptides that consist of the 92
kD chain and a portion of the B domain. These derivatives were made in an attempt to develop a heavy
chain that is more stable and/or assembles more efficiently into an active complex with the light chain. The
derivatives were chosen to mimic molecular species that have been observed in plasma-derived prepara-

12



B. Results Each of the plasm ds of part A was transfected into COS7 cells
al ong With pSVF8-80 as descri be%l#p? A€1 le 1 and the nedia tested for
Factor VIII1:C activity as in EX g of these plasm ds showed
substantially reduced expression | evels conpared to that of pSVF8-92E.

|.nt er estidnd 8t Bactof VIPE @AY in (chiBydaRdt b @hditBhéd hédisFRA R expretsin réc\émfm%nt Rk 160
and  pSVF&iok Viik:0. $he8H6duld phssibly #iS8TB\AhBMbih Gledvages foPfull-BrfiRaceta:cThi s resul't

suggests that these |onger heavy chain derivatives have a higher specific
acti vi t w, Prégasition & Exprébeign Blagmiddr e efficiently assenbled into active subunit
complexes Than the 45 9ZkD nol ecul e itself. Also, the ratio of coagul ation
activi t p1@BvkBSest activity is lower for the | onger heavy chains at -1.7
conpared to 2.3 for 92kD and 1.35 for the conplete nol ecul e, suggesting

t hat t hesdhis plagreid eproties SR iaming adichheayicehaip landceas pydnaredh frem e fulidangth DA plpsmid ed as
t hat of P$HE-302 R partid (eryage @ ihe lirst Sacl pfie ef the Frrlomiain Loding: repioe. Afedligenupleatide he

pr epdf afdapiar was usedig) instattiactyapelatipnal stppacodemand fusedbreading eauenge tayihe patyrpl humep k D-
80kD chbactr c‘/ﬁ'rf"pi3 iptranelgieg ppguence peginning<at theyfirsh Ball sileq This plasmid ncpges, the firgt P3%()

77: 42163’!1'2‘2%"'3\%?3@"%'6‘{"?%15%‘#%X‘E'é’cf"?\/l"F?Pswﬁ?ﬂ:%“'m'ddﬁ'%‘%éheg’z@mﬁ@ms 80 and

pAd- DHF 6Bhe cal ci um phosphat e precipitation method of 55 G aham and
Van der CI t. ) and nodifications described by Wgl er et al. Cell
(197 14 lae¥§2§ a%i& agci Jméhaiﬁ (r;gleas g &?r% tﬁ c §3 347.
The pl a 5?1. ﬁé}a Pfoo‘it] wgo: B [o % pig;y the
mej or 9 Anﬁ‘{ﬁe e’l 60t 9m

nmouse Esrmuf e@ th f Edefdt Miic! Qﬁht ds@%ﬁxﬂ@ ar§¥<ﬂﬂd # t

ant i qenca@mymdmmé\ém r@s%ﬁ bfymmgémms%ou linkd7& ot Gheddétorlpb¥7d31 po yadenyl at | on
§irte was obtained from pSV2-neo (Sout %ern and Berg, J. Mdl. Appl. Cenet.

(1982) A338Vrs-13d1l) and fused to the 3' end of the dhfr cDNA. These three
segnents were subcloned into pBR322 to obtain plasm d pAd- DHFR. The wei ght
rati o of phiaplasroid proeides,a T4¢6 graiod acicchegvy chlin andowasnlsd pepipésMidin ISMES-308- pSVF8-

t r ansé e803i was partielly 1digbstéd @ith ByII,1ddd thei nesulting 6@13\lipSraf@ént wvas geldsviatedcand dhesand$ N one
of the [HBWFISNE to fom PEYER-1701Enis Basmidnancsles haificst 1406 ramind iagidss ofFdcton VIIMC Rodi | |

whi ch class calbrgyLdepsiencot i heonpraseariagacigaducsto dusiee oithe prbfity@pof therveetbranSVidist ance,
| i near DNA nol ecul es were introduced instead of supercoil ed nol ecul es.

Medi a fABREYF8I2P esul ting DHFR positive clones were screened by ELI SA and

Coat @%t, as, descri bed above. The stability of p05|t|ve cl ones was eval uat ed
ég?w preparen o pSVFe-ay, The

by repe Iasraid, grovid 1915”?'1‘ °§‘Hd’h%l RN oy
repor t sa“%\%g' g& zaﬁéfé ?El%{l od {o.with T pgly ?ﬁ“ :

li near 2 .Iig ges&d the A"so -llgated i?ﬂ Wg A%o) 11- D6
43 295 asmld éncodes ammo acids from thf meg terminus of Fa plus a chﬁgseZS

8- amino acids at the carboxyl teirgmlts 10- C2 70.0 Primar y cl ones

fromthg RYMES- 92C group were carried in T-75 flasks. Cone 11 -D5 proved
to be t e—%ﬁ—hl ghest expressing .clone, producing >90 mJ m Coatest activity

in T-75 flegshkor M8l JiddmRis of Pt £ WasSiransid@skKifto RFUST 268 aldng with F$VFBR0 W8 Qeseiiblea e
sel eGd | BRAMpIB 1@nd#H6 Mok febted for PRtor VAl-Clackvly &din Exdnipiedr. 2 €[ rr] net hotrexate.
Cl ones appear hshe Plashias sHdwed substbAtiplyarbRiGed éxp@bdioatiévely comipiredt th thal bipBVER9PES have
anpl i f i ieerestinglg, theugh) B aktioodt RIA ttd) Costesx ativity for PSYFSB1Cland pSVvAS17G3s about 8,
pSVF8- 9ébmpersd ttp7.2xfor pSYES-GAEL Fls rasultraligbestsr batabase (ddg@ Heajyedhaih devative? hpvera | )
higher specific activity, that is, they are more sefficiently assembled into active subunit complexes than the
45 92kD molecule itself. Also, the ratio of coagulation activity of Coatest activity is lower for the longer heavy
chains at ~1.7 compared to 2.3 for 92kD and 1.35 for the complete moleculs, suggesting that these longer
polypeptides form complexes which are not as activated as that of the 92kD + 80kD complex.

Example 4

This example describes the preparation of stable CHO cell lines that produce the Factor Vill:.C 92kD-

80kD chain complex.
CHO-DUKX-B1 cells (Urlaub and Chasin, P.N.A.S. (1980) 77:4216-4220) were cofiransfected with
pSVF8-92C or pSVF8-92E, pSVF8-80 and pAd-DHFR using the caicium phosphate precipitation method of
s5 Graham and Van der Eb (op. cit.) and modifications described by Wigler et al. Cell (1978) 14:725-731) and
Lewis et al. Somatic Cell Genetics (1980) 6:333-347. The plasmid pAd-DHFR, bearing the dhfr gene, was
constructed by fusing the major late promoter from adenovirus-2 (Ad-MLP, map units 16-17.3) fo the mouse
dhfr cDNA at the 5’ end. DNA coding for the intron for SV40 small t antigen and the SV40 early region
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35 and resistant clones were assayed for Factor VIII:C activity by Coatest,
RI A and ELI SA. Twent y-two netq%;éﬁég é$5|stant 8-Cl cl ones were exam ned,
the data for 10 of which are r n Tabl e 5.. The anount of Factor
VII1:C anplification varies anong cl ones, .suggestlng that either one of the
S U9U Nipbly &SRS 8% m\bﬁtanh&ﬁﬁbnpﬁs\&fmJa ksfohtﬂéin \thd Ber,lie Mot TInbp1 CEens t1b8p) 1887-bot h of
tHem 3af) s indshteio 18618 erkiCs EneCAHRTYDNAS fHsd\throe Hodméhis wars suboldneddiitd pBRI22GE as
exanplobtain @lasiia @Aa-DHER The adRjhiatid 6fi pRmidSiweie] @Egewtiveld 010678 i Glle ESVEB-82G &d-eCt ed
40. deransteation\aed 1:0f1 of 00:102 invehe SEREd2H ab-@ahsfettioss. thadna of #he pNFS@RC whristebtioas,e al so
I eps e stenglasohids werbatigested withl Fvad; evhizh suis ciqublyite tha betedactamasw gohe ofqiBIRG22 In. thatlot e

cl onednste@a@2linéér, DNAOGReciiles wdrd @Rrodeted instehd bORerGillechmoleculpnVeagia fom théw@sditogr

di f f eDEAR pesitive ¢johasf wereascrasnedeysELlS# andtGoatest, asTiesib&babove. The FERYIBEH Pest*B1 Tabl e
5 con¢€longgmas evalugied tbi sepeated passage in T-75 flasks and gsgay Qithe media. Table 4 below rEpoNs 5

C one the expression levels for thT gqsiti}'e, glakie clones from the linear DNA. (' 18
1278 n.d. 8Cl-Al 0.1 <50
1750 go Jablesd 0.1 60
1950 ' >1000 8C1- A5 : 0. 05 2
100 1 BC1- B3 - 0.025
33 1950 %““e 1BYcCoatest 0.025
SO 3550 820 8Cl1-E5 0. 025
35 1950 pSVF8- 00 8C1-C2 0. 025
130 13, 100 _ 000 8C1-CM 0. 025
165 390011-D6 >>>1009 15 8C1- CS
0. @85 38_1_05 50 _ 760 10-C2
0 20 400 7T0 10C2- A1
0. 05 61 1600 400 10C2- A2
0.1 67 pPSVF8-92E 6700 700 10C2- A4
0. 05 63 2250 1200 20
| 0@8- A5 0.08-C1 1863 9450
2660 K> 10C2- Ago-c2 : 0.95.0 320
8600 7400 10C2-B1 0 05 408
8100 4300 10C2- B3

Primary clones from groyup were carried in T-7 Clone 11-D5 proved io be the 4
18, 3P0 ighest expressing clone, produg U/ml in T-75 flask culture: six weeks
461 ;();ssage. this cld ¥ (gut uni:r 'selectlor; in 0.025 u. 4§§V , and ?fz :.M mletholtrexaé%

ones appeared on uM plates, indicatin amplified at a low lev
247 methotrexate. 32 % o Ew ﬁe P 8
]2‘6230 Lines 8-C1 and 10- 8pthe pSVF8-92E group were g@ gﬁ( te {0.025 uM to 0.2 &:55
5 and resistant clongs wi sayed for Factor VII:C acti ELISA. Twen

29 methotroxate-resistarit 0clones were examined, the da 5 0 hlch aré @%’[ bgn Table 5. The
0. 05 amount of Factor VIII:C an%glﬁicatlon varies among ch stlng that either one of the st CG

0. 05 may have been co-amplifieér Qfth the DHFR cassette, or bo ﬂem or neither one. Note clone®

0. 05 8c1-A2, 8C1-C2, and 8C1-68@s examples of these four p&&fmﬂes Similarly. 30 methol@xafé:’sﬁleét@:2 D3
0.-Qb derivatives of 10-C2 were evdidated, the data for 20 oflWhichCde also represented in Table 5. 2R4H alké)C2- D4
0. 05 contain a spectrum of activityo Dlote clones 10C2-A2, 10d@2-08)30C2-B5, and 10C2-C6 as examp® 0f B&®

10C2- 1ot different co-amplification Podaibilities. 316 7800
5200 10C2- D6 0.05 141 1600
6400

45

60

55

14



n.d. = not determ ned 40 Pl asm ds pSVF8 92 and pSVF8-80 were deposited at
the Anerican Type Culture Coll egéfg on 24 January 1986 and given
ATCC Accession Nos. 40222 and 4022 respectlvel y. Plasm d pSVF8-200 was
deposited at the ATCC on 17 July 1985 and was gi ven ATCC Accessi on No.

40190. Al though the foregoing invention has been described in sone detail

by way of illustration and exanpl e 4%abde_Burposes of clarity of
understanding, it will be obvious that certain changes and nodifications

may be prag |ced wi t hPARDER Mé‘é‘ope Q%ES ppendeBLEBA{ ms. C aiR¥A { ai ms for
the follo ntrac:-béy-‘-’;t.a:-e CH, DEE_EFL ﬂm:[i

NL, SE 50 thod of producing a r’éﬁonbl nant i?@ﬁel n conpl e +hwi ng
Oof the B dorfd n of

hunman Fact | : C actPvirty but | acks all or

human Fact |1 C confrising co-exprigssing in t in a eulka@RRic
transf or t cell fa first geng& encodi ng i\ g gnal sequend® and a
pol yp&pt i ng the aci d sequthce of 55 1930 the A%%%min of
hunman Fact l:Cor g° uence whi differs ti from by not84fbre t han
10 % amin substitgrpfs, and ogtjbnally ip ng an N Pa@f%hal
portion ofg domai ”obgz uman Factygie VI11:C, 5 EP@Z%%Oglzsl
Tabl g, 5 c% X g ﬁ? 30 g A 760 RIA 5
C one 10-C2 [§RR 8- O 200 400 700 18
1275 10C2-Al og 8C -Al gy b g a0 90
1750 10C2-22 Cl- A2 67 0. 16700 700 69
1950 10Cc2-n4 >100§. 8?1 A5 63 0.05250 1200 2
100 20 10C2-25 16.49 8Cl- B33 94500. 025 2

83/ 10C2-a6 1950 0.05 325000 8Cl- 549600 50%25

50 10C2-B1 3550 0.05 408 820 8Cl-BHo0 4390025

35 10C2-B3 1950 0.0 13%000 8Cl- C2 goo 980025

130 10C2-B413, 100 0.05 3941000 8Che5b00 78606025

165 26  10C2-BS 3908. 05 >2831000 75 1s,d8d- C5 8400

0. 025 10C2-B6 3w. 05 2471750 2200 . 860010- C2

0 10C2-C1 2000.1 1601400 8100 7600 10C2- Al
0.05 10C2-C2 a1. 05 228 1600 6000 486010C2- A2
0.1 10C2-C3 . @Y.05 294 6700 14,850 268010C2- A4
0.05%  10C2-CS @8 05 2942250 12,400 1256000

10CZ- A5 10C2-C6 0.®5 100 133 1350 945520

2660 1({;21Q§2-—DZ 0.0% 05 496 3201560 16,400600
7400 10c21Bg2-D3 0.0% 05 242 438,200 228000

4300 10C27 #&2-D4 0.95 05 165 134,100 3500800
9800 1002 D 0.8% 05 316 3947800 182680

7800 25 foR% gs ©-0 0. ok41 1600 457 6400 15 000
8400 10C2~B 0.05 247 2200
9800 |a:21_1 = not deterglq_ed 160 8100
%6004 OC2- C2 0.05 228 6000

5600 | OC2Piasnids pSVF8-92 and pSYF®80 were deposited at the Amafiddn Type Culture Collectibd (A608) on
2650 24 January 1986 and given ATCC Accession Nos. 40222 and 40223, respectively. Plasmid pSVF8-200 was
deposited at the ATCC on 17 July 1985 and was given ATCC Accession No. 40190.
Although the foregoing invention has been described in some detail by way of illustration and example
45 for purposes of clarity of understanding, it will be obvious that certain changes and modifications may be
practiced within the scope of the appended claims.

Claims
Claims for the following Contracting States : AT, BE, CH, DE, FR, GB, GR, IT, LI, LU, NL, SE
50
1. A method of producing a recombinant protein complex having human Factor VIII:C activity but lacking
all or part of the B domain of human Factor VIIl:C comprising
- co-oxpressing in trans in a eukaryotic transformant host cell
{(a) a first gene encoding a signal sequence and a polypeptide having the amino acid sequence of
65 the A domain of human Factor VIll:C or a sequence which differs therefrom by not more than 10
% amino acid substitutions, and optionally including an N-terminal portion of the B domain of
human Factor VIll:C, and
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30 10C2- C5 0. 05 294 327400

2560 o5 s % momvasot (AN

16. 400 10C2- D3 0. 05

226Q | OC2- D4 0. 05 165 14, 100

3500 35 | OC2- D5 - 0.05 ' 316

7800 5200 10C2- D6 Table 5S¢ 05 141

. 1600 6400 n.d.. = not determ ned 40, Pl asm ds pSVE8-92 and
PSVF8- 80 werg, deposi t ed CAnS MR or i ¢ ﬂa -cul t upBL ect i on (u

24 Jantary nd giv ces 402 0223 ( /ml
respectivel ysc i’ md pSVig8-4200 was depg ted at th on 17 Jul®- d9g5
and was gi vegiefl Accessigy No. 40190. though th egoi ng i nve Qon
has been desg:éibg in so tail by vvay |Ilustr and exa °45 for
pur pose f &b y of ug%e ndi ng, |t be obv t hat cert "L
changes and g‘@g ghcat | ons gy gpe practi ca WI thint ope of th ended
claims. C aig@yBai ns for gt lygsf ol | owi ng Lantracting es: AT, BE, X4 DE

FR, GB, GR ddi-ép. LU Np, o2 50 1. A hod of prpdgsng a re(;ci nt
protein condEx-davi ng huga@,zlgactor \ |f§2: activity oI acki ng 33l lody Part
of the,8 dorggn-©é human baeler VIII:C cegprising - GpgEXpressing |7%&rans
in a eukaryatooczransfornmgnt host cell g9 a first gefwpencodi ng a- ggnal
sequence andocpahypepti de.bgving the angpo acid sequggge of 55 400
the A domai nad2+aean Facoon VIII:C or aggequence wyggdp di ffers theigfrom
by not nore t0Ga-HD % am 0008Cci d substi tedi ons, and 2g¥o onal |y inglogd ng an
N-tey memal [@Fdr@3-oa5 of t heoOBo8omai n of hug®n Factor ¥4dgdo C, and 152¢g0EP O
2327112 Bl A©C2-a6/ S* (0)0& second ge3eoencodi ng esc0 gnal sequered and a
pol ypept i de H@CA-BL t he -anPrO5aci d sequet@® of the Csdwwmi n of hunagogact or
VI11:C or aldGArdhte whic@.€Bffers therkE34om by not @@ than 10 $8@w no
aci d substi 4@GoB4 and -0s@Breting t he394€conbi nads,@o® ei n conpl #8005 2.
The nethod é@&?r‘di%g to cPaPf 1, wherei4bhot norelSh®O@mbout 5 nushken- % of
the anino adiOfL-#6 said i8S acid seq@dites differ 2208m t he nat upabby
occuring antR&2aGl sequePeks of the FA&Dr VII1:C A1&d C donmi ng6000 3.
The met hod 3Q&F®2g to @yO®f clainms R2hd 2, wher 6000 he anino 8600
sequenge of PfEd y pept&l;e%%ncoded by 43 secondigﬂﬁéq s the san2656 the

ani no aci d &fde of arR®® aci ds 164@-92’322 of h¥#wAOPactor VII15€004. The
nmet hod acco g0 any aims 1 to30 vherein t R858ni no aci d s8d@ence
of the pol ypgp6I d& 15

amno acid § epge of a
met hodssaccof tgg k0 any ainms 1 10336 wherein mno acid ence
of the polypgéglgg encodedl the firshgene I's the, g as the a acid
sequence of_am no acids 1-1102 of human 20 Facto I11:C 6. met hod
according t ny_ o 3, wherein the amno acid sequence of the
p peptldépéﬁcode% gyé?ggr?ﬁpgp gene is the sane as the amno acid
sefUen®e of am no acids 1-1315 of hunan
Plasmids pSVF8-92 and pSVF8-80 were deposited at the American Type Culture Collection (ATCC) on
24 January 1986 and given ATCC Accession Nos. 40222 and 40223, respectively. Plasmid pSVF8-200 was
deposited at the ATCC on 17 July 1985 and was given ATCC Accession No. 40190.
Although the foregoing invention has been described in some detail by way of illustration and example
45 for purposes of clarity of understanding, it will be obvious that certain changes and modifications may be
practiced within the scope of the appended claims.,

acids 1-7 50f humany r VI11:C &268ne

oded by t 6f| rst gefﬁ F’§ he samel@s4Pfe
v}

Claims
Claims for the following Contracting States : AT, BE, CH, DE, FR, GB, GR, IT, LI, LU, NL, SE
§0
1. A method of producing a recombinant protein complex having human Factor VIII:C activity but lacking
all or part of the B domain of human Factor VIll:C comprising
- co-expressing in trans in a eukaryotic transformant host cell
(a) a first gene encoding a signal sequence and a polypeptide having the amino acid sequence of
55 the A domain of human Factor VIII:C or a sequence which differs therefrom by not more than 10
% amino acid substitutions, and optionally including an N-terminal portion of the B domain of
human Factor VIH:C, and
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Factor VIII:C 25 7. The nethod according to any of clains to 3, wherein
the anmino acid sequence of the t encoded by t f“llmm he
sanme as the am no acid sequenceegf‘)y%%Iq %ggm ds 1-1405 of llm:"m"f"f
VIIl1:C. 30 8. The nethod according to any of clains 1 to 7.° wher®in' tHe

k yotic t r@)”ﬁs%oﬂ@%ndﬂ'gﬁodlﬁdalalsdnﬁl SolBE8TBhd @Mpofypdiide gavm-ﬁhl‘ﬁe HRfiddOgtia

rding to 3ndfof Hed Binah &t hufan MREF @B o E%etfubﬁc‘étwhﬂﬁ ifffer's ek B1R Dy ot

5 - unt r ans| atggle b 05% AMME @8d SlbstistioNadfaact or VI [ 1: C t hat enhances the
expr essi on Ofsebrbifg Rl rddembihanti provineatigek. by the first 36 gene, or the
first gene includes a 3'-untransl ated DNA sequence of human Factor VIII:C
t hat enhambemethdticaceotinigets iaiom1, oherbih @otidre/papiboats nembade df they arbilieadds losdaidgene.
10. The neninodcid seerdbndjffardromrthe wdturaly acewrnglantion &:jd sekqeaneasrof tHedFaétor WI:C dene
:and t he sewb®dongainse are in separate expression plasmds. 40 11. The use of
a first gene encoding a pol ypeptide having the am no acid se uence of the A
domarn Bf Thaumethodzeeerding ig|any otSlaimh ) arst 2, avhereip decminorpsidsaquetiierny D% t i de
“havi ng t h@neadsdny Be serentbeeng s the, game a5 PTAING Aoidh ERRHPICE alcareifo aiW’ISI‘6 -23
first andh¥BRSAg¥Aes encodi ng anino acid sequences differing fromthe

above i pdi cate nces by not nore than % am.no aci d bstitutions,
aach. o4 4gfes e 3°' g benyo oims 110 3,1 °é'h§ ging & e ﬁ‘ olypepidey
expr 8ssi off iti&\% ?)er"?)éfu ?ﬁ ) ptp%f“g ¥ ﬁ?ﬂ“g’}fe 'H‘b b c\/m:rpan
activity. A conposi tion conprising first and second expression

casset t@s e AbHod ddestbing 10P4n5 HF Lidhhs 58 38 efairt B BMing 288 sehubrch 3f 18 odi ng
a signal SRGHENAanG "ﬁnmﬁuﬁ%f U R ke .&queﬂ 200 torcn 31 9 pRlposiis

sequgnce eiad A dormal n of human Factor VII1:C or a sequence which differs
t herefrom by not nore than 10 % am no acid substitutions, and optionally an
N-t er m galthedMbthédOatcstlling Beantp ofl BIBTRE 1 1613, WeRBHthE 3MInG l:acia/bédué&;e &1 48 Ipolypeptide
transcri pbhcodel byahsl first gohé Isathe Sefdl astiROanhind &idyse§iedtendfamindueids 01845 df RurRanhOSt
cell, andFsmr@iigecond expressi on cassette conprising a second gene encodi ng
a signal sequence and a pol ypepti de conprising the amino acid sequence of

t he C- dbon@ibenmethochacaerding-wcang rof Hlaitnk :1Go @r wimrainefjel emipe avith sesinerisd of the pdiyfeptides

t her ef r onpippdeddly thepfiret gehenis theDsalezasitreoaning atidssebuence oftaminoacide rd409af humanl udi ng
the B donf#ater ¥Wder transcriptional and translational regulatory signals
functional in said host cell. 16 EP 0 232 112 Bl 13 The DNA conposition
accofdifg Teomehed pgcerding Jh &Meofrplaias § 19 ¢ ‘Q'Eef%’hg'gétu'faéy°§‘éﬁ@s@ﬁ'&ﬂdb%s‘ gellis a

pol ypeptlﬂ‘ém@ﬂﬁbl’?“a ng at | east about 90 %of the amino acid sequence of
human Fac d secon d ca sette

encodes” aggg ﬂ% uF‘H% c&?rﬁ\% %1% 5608 'te'“ ss 'E? '5}° ge '“" %ggjrst
sequ%nce g Eﬁgf% Eﬁg‘@ T%A? 3%%‘? chorgﬁfc

ne. mcludes hatf§ ances

manm®l i an g ]Lﬁ | ﬁ? °qu°a"cc or
Cl ai s fotrh t lres%o’ﬂ’fovvl n ntrac |% % ®ES 10 1. A nethod of produ0| ng

a reconjg *i‘l?d"#netﬂédoic%br&n& Wyeaf #Aﬁﬁé' 1% &Wﬁ@rgm RRCAS gold Lrld tﬁa @SJohd’ bdné din
I acki ng  aldparie olibssio plagmiid omai n of human Factor C conprising -

cocggpressing in trans in a eukaryotlc t ransf or mant host cell (a) a first

gene enaotinegodf S ifish génoSHAEHAMEY GEpofyPéptide MAINY B RimiMdeackddébuancet 4 theaATsHRIAGT d
sequence mimahFactdx VIIOCTEING of0d sedsHaByend-érebdig Aolyberlid® having HRGkHoGequahdecdn tidi f f er s
t her ef r ontchdomaiat of moimen Fhoton VIIGC, 1dv of first and sééoddTpenes @ndoding b i deidt sequivdcesand
opt i onal | differing Frord ithecabeve indichied maqaericesioy riot moredian 1118 dnickpavid sobstifutidne.neach éfact or
VI 1146C, asrifl ¢dnps baving @olirdegpedrat sigrabshiquance insargaatessiamcyeters dor arnducingpprgteispt | de
havi ng t heompiex hayingdectoroditfeiaqivity. of t he C dommin of human Factor VIII:C or a

sequence which differs therefrom by not
12. A DNA composition comprising first and second expression cassettes, said first expression cassette

comprising a first gene encoding a signal sequence and a polypeptide comprising the amino acid

50 sequence of the A domain of human Factor VIIl:C or a sequence which differs therefrom by not more
than 10 % amino acid substitutions, and optionally an N-terminal portion of the B domain of human
Factor VIlI:C under transcriptional and translational regulatory signals functional in @ host cell, and said
second expression cassette comprising a second gene encoding a signal sequence and a polypeptide
comprising the amino acid sequence of the C-domain of human Factor VIlI:C or a sequence which

56 differs therefrom by not more than 10 % amino acid substitutions, and not including the B domain
under transcriptional and translational regulatory signals functional in said host cell.
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nmore than 10 % ami no acid substltutlons anB
reconbi nant protein conpl ex. e ccordi ng II! l
not nore than about 5 nunber- %of t“g%aﬂ‘%gmaam ds of Il ﬁml
sequences differ fromthe naturally occuring am no acid sequences of the
Fact or Vll!!. & oNAZcOmpositioR Ackofding ATBILIRST2, whereltSaid Tkt iasboft Genb Ghdddest é)p@mptﬂg
rﬁ mprising 4 ledt Bbdut'o -szneaaﬁ.b doi# sa;uatassf Hatnah PéttoP QiAo ddfds $-agded
by the secoaad 568 136cohd cdsbéite oridSdel RGoRPapA&d &t sn?eﬁ%&%o&fsomﬂﬂe aRings
1649- 2322 odcidveduahcefoRRinttih FidtdrIVIIKS ansikb 4tids 1649-28%4 hod according to any of
claines 1 to 3, wherein the am no acid sequence of the pol ypeptide encoded
by the f i4.54 hagemammaian &t caradifingasDNA@mposition aaoidilg odgirenZ ar 18f am no aci ds
1-740 of human Factor VIII:C 35 5. The method according to any of clains
:1 to 3, WaimetonthetfellavngCondrectingsiataeF8e of the pol ypeptide encoded by the
first gene is the sane as the am no acid sequence of am no acids 1-1102 of
© human #adt ok methed of GrodgcingThecombingaibreiein eqrrmlq»sgwatm hwrpgn Hactar VHIiChastivity tut lacking
“wher ei n t healgnparef feiBplomain ablivman Bactor Nil: W‘ptlde 40 encoded by the
first gene i s PHEXPOETAS "aEa"PH’ea%'h‘l’Yﬂtch b of am no aC| ds 1- 1315 of

human Fact or 2] # first gene enppding g- '91‘6 95‘@8‘&3& i segyence of
wherei n the anj hﬂé‘ d&E’P'ﬂ of hmag fagtor i '&ttjé?ﬂ G}Z h %‘?5?1@5' 'H ’g@!"fﬂla}’sg
gene i'8 the sa gg t‘r'taB"sa@" °‘§'8 el 'eﬁ ingl porgian 9% e Hdogein i nan
\A/f\,ger ei nF?ﬁ;O;u a Se Ondhien nﬁs%?%ﬁqu A nganEIO Eeg' <] tldectla%regnﬁhe %-Sﬁ %
Th t hod t

| ngl Tq;:soa gcc%t rﬂa;ﬁs &g%DNX sequence of hunan Fac'?or s/l I rSC that

enbances the. egeg;eg@sh@@cmb,ngme,,m&gﬁml de encoded by the first gene, or
the first gene includes a 3'-untranslated DNA sequence of human Fact or

VI '] C t batThe Aatbe etoiding tocoidih @ Sietiedih rdf mbrd thaf abdu® MinbaE% &N the Mo Ryidd A1 aid i I St
gene. 55 1Gminbhaidreaglandds aBfeOfdh thg nktoralyiccudihg @inind BEid $eduéncBs ofvihie Faton VIIlIDRA
first 2gene aat@ doinginssecond gene are in separate-expression plasmds. 17

EP 0 232 112 Bl1 11. The nmethod according to any of clains 1 to 10, wherein
a host c#&l |The sethee dccbrding tichany @b cleirep rewd 2owhein thdeming acid segesmee efrttb pdivpeptide ond
gene, whi clenepded bethe seeond gnsrisrthd sane las the @aminp agid fspquence of @mino geidsntfd9-2322 of
expressi on hemaskactoeVillGai d first expression cassette conprising a first gene
encodr”‘hg a signal sequence and a pol ypepti de conprising the am no aC| d
sequence4ofThe fethad G?Pﬁ‘ﬁ‘l“ﬂ ‘?)P"Vh‘?]r?ﬁﬁ"thét% iwheypin thecanino agidssequence of ePtigdi ch
differs t h%‘gﬁor@% BY firrbgeneds dhersAmn 24 Breoyming a5l saayencesqf sEineagis dié0 °fe{HEl'a"

optional | y ‘erm nal port | on of the B donain of human Factor VIII:
under tr n&o an tra J ad eaul.ator a scef o |n a
nost éb1 £, 0, }"ﬁf Il e S s e
encodi ng a ce an € COo am no acl
sequence of dorral n of hurran Fact or ViIlI:C or a sequence which

differs Eh%gfn{eﬁnﬂ% B3coRMb 1818y Sor tchiE 118 3/ALRIR the lthino acidXeluRncs!H He! ﬂo%é;ﬁtEé’

and/ngd | NGhasded '8y b @rng&l.e PN sk m& RS S6id BcuéHed ot aHikb AdRNSIIM bIGRA
regul atory reégval:¢ functional in said host cell. 12. The nethod according

to claim11l, wherein said first cassette gene encodes a pol ypeptide
conprising Taé rethad bccaldipy tto Sy FocRimst e 3 whéiéln &ei sthirdeagidsaquendaf of enpalypéplicd Or
VII1:C am mocoded bisthd firdtlane deanttle Samedlasltbe amino add saydenca statiticcaciis el 4emafdmsn a
pol ypept i dFagtaikG.si ng at | east about 90 % of the ami no acid sequence of

human Factor VIII1:C am no acids 1649-2332.
8. The method according to any of claims 1 to 7, wherein the eukaryotic transformant host cell is a

mammalian cell.

50 9. The method according to any of claims 1 to 8, wherein the first gene includes a 5"-untransiated DNA
sequence of human Factor VIII:C that enhances the expression of the polypeptide encoded by the first
gene, or the first gene includes a 3'-untransiated DNA sequence of human Factor VIII:C that enhances
the expression of the polypeptide encoded by the first gene.

6 10. The method according to any of claims 1 to 9, wherein the first gene and the second gene are in
separate expression plasmids.
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13 The use of a first gene encoding a pol ypeptlde ha I d
sequence of the A domain of hugpgzgﬁﬁéé VITl:C, and“ll‘mn Emmuaﬂﬂ
encodi ng a pol ypeptide having Th ' Lequence of the 20+ ™ Csdorain of
human Factor VII1:C, or of first and second genes encoding am no acid

efjue g e heCthdiiicd abddehirigt® Byl dh B1aid 9 (6 10, WRdr6iRth Rkt SANTLARBE RP D Yo-BiRfessigh dtbhan 10

0am No Mt §bné LEAG tthe SéchitNGene L@Nith Rds Bedh Gra@eddAsd WA usJ oA fitsh@RPansdeskd si gnal
SequenCeexp}easmﬁnrbaﬁ%W. Q&G fire bxpryssion [Ehds6ite dOMPEbing ialTiEst gerfelentaing aGRAR IseguekaVi NQ
Fact or Vardla golypétids cdnyprisiadp thRanihe tacid Spqublede @f tha tAedumainsgd hivednerakiol Vifi:0logande
Ver b r agsssgasnte nhich’ditfersBhereftol, bylio} mérithad=B) %@minoladid siitistitutiob, aid gptiésiallylan N-
Ver f ahr eternginal pbigiors ok ltheuB gdoseained  huetan rfactora MUl uddeo trgiseriptiongl ende tsansiefional
Humanf aktegulattry isignats- fokational in-at hostchell, agd seid)sesendt exprBssion icasseitevaomprisingeanseedod or
VI | | : C ograp eptodiog amigingl sgaupene anil @rolypeptigecomprisirgOthe aminprjagid fsesugren é the C-
Schri t t efpmain of human Raglex Bl afrayepge veioh eliffees tharafiemyrnot mgradhag; 19 amino
Si gifal setpifesrbstifignsepnd pol|iReydipg ithe B demaip t‘"deﬂ§§"sﬁﬂpé°"ﬁ!n?“ﬁd§‘a§ﬁ*'@§bf°9€fﬁ%z der
A- Domanes'%'ﬁ MyagtoaR fRIdPstEPlt | - C oder eine Sequenz, die sich davon um nicht
nehr s 10 % Am no uresubstitutiopnen unt er schei d und wahl wei se ei nen
N-t er éﬁeﬂf %’p clal 11, wherem sa|df QRW Ptl Icpmprém mc a. Bt
und ( b) ene enco e:oaag s%qu m s ;% agtj-nazﬁb Oéjl 4|°¥?§'g
co |ert,se§° %s %3 Aesvon Hurranator a?)f’ll
C

C I am
oder ei ne %2‘ uenz um‘a ~t, die Si avon um ni cht mehr als 10 %

Ami ”Oslﬂu’ﬁi’a%}éb%F b tdf gé?ig %ﬂco‘di‘ﬂb %rp%BPéih&eﬁawnd the St "aciti sBqUSAd8 o tre" A Gdtnain of

eukar y onfnag Redior W he enoodmg a pafypépld MNing B ahf QBdUeRa St £

Pr ofei nkerdamen & hurzan V&f& AN Tor HAGRL AW Bdchiid\gehes 8RUaBihg Bnfnb lacidBifueAdes €1 VA 5
Wier Gegimeiihg fbih thd @bovaRdRAGE sqBshcsksy nanmarea{sﬁ 4O SSRINGEIRE b RonE, Vch of

nattrl i Cé&uey qunbsSKavin@ ah indepRNdbaNsighal $¥qGenty, @SMOsxpdgsn sidm Ar prodcting-a praeiine von
Fakt or \donipleChaving Fadratiedactvitgd. 45 3. Verfahren nach Anspruch 1 oder 2,
wobei di e Am nosauresequenz des vom zweiten Gen codierten Pol ypeptids die
gl essclivgtentanspidichedi e Ani nosaur esequenz der Am nosauren 1649-2322 von

Human fPatentansprighie: il folgendeNertragsstaster nAT BENCH iDECFR, @8 GRS M, LUINL, SEbi s 3,
wobei di e Am nosauresequenz des vom ersten Gen codierten Pol ypeptids die
gl ei cfe Yesiahrey aur detsteliysp gingy M‘@W{?ﬂ'@%?@?@@%’ﬁx@m@ tipraanfaktor? Witk CrAsy i iRt N -

f akt or \Ai¢ gesamteB-Dopndpe yon Hupmantalton VIHiCraden einep Tallfapnichieaufiveist s 3. wobel die
Am“ﬁosau’?‘%‘:? RASR 2B vom ersten Gen 55 codi erten PoI ypept | ds die

gl ei che i St TEMECWIRESADN nosi ur ese uenz der Am nosauren -

Humanf aktor??/?'f“?s °“ ns, das. eige s‘g 'seq ‘g’ u § i
Anspr Uche 1181% e% % a'ézse"ﬁeﬁﬂ;gfmﬁ%ﬁnng Q?J?rgggl erten

Pol ypepti ds @,h&egtmmo ures‘g:,%:tme" Bs Am nbsaures uen

1- 315 von PiTERARNOr " uyrﬁrJnaQ.m o qgrmmaga fd.che 1
bis 3, wobeg, én% :%Qr'.ér %Hggﬁdcﬁf ld’%}@ﬁé fEB? i 5drCibybiObn PEPL i dS
die glel Chembﬁ‘%neWa?s ﬁﬁ%@éﬁﬂ%@ﬁ%%&&rﬂﬁﬁe nosaur en 1- 1405 van
Humanf akt or jn\4inkf trdhstorfiertMEékadnbitndtWitzeRd (M der AnsprCche 1 bis 7 vvobe|
dJ/e,ot ransf.osm@{,ﬁ &s%as.yﬁ%lpmo,m;xbgel |l e eine 10 Sauger zel I e ist. 9.
Verfahren nach ei nem der AnsprUche 1 bis 8, wobei das erste Gen eine

- ni @ht Veramel sech AnsprucHNAWOLBE Gioi Tashi a8 etwan® Pd adttGusanvban! dér, Amvsuied dekr di e
Ex pr essi Aminadiisesequenzen She derCeatlirivhelivaisd ennliofeanderp Apinosdsresdqeenkenhnden de rundvicr Kkt |
oder ei NRpn@ine windaktor\VaikG teadchiedeh @indNA- Sequenz von Humanfaktor VIII:C

aufeei st ,
3. Verfahren nach Anspruch 1 oder 2, wobei die Aminosiuresequenz des vom zweiten Gen codierten
Polypeptids die gleiche ist wie die Aminosuresequenz der Aminosduren 1649-2322 von Humanfaktor
Vvili:C. '

so 4. Verfahren nach einem der Anspriiche 1 bis 3, wobei die Aminosiuresequenz des vom ersten Gen
codierton Polypeptids die gleiche ist wie die Aminosuresequenz der Aminosiuren 1-740 von Human-
faktor VII:C.

5. Verfahren nach einem der Ansprilche 1 bis 3, wobei die Aminoséuresequenz des vom ersten Gen

s5 . codierten Polypeptids die gleiche ist wie die Aminosiuresequenz der Aminosfuren 1-1102 von
Humanfaktor VIil:C.
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15 . welche fM die Expression des vomersten CGen COdI er m\
al s Enhancer wirkt. 10. Verfahr em der Anspr ﬁ“ﬂw
das erste Gen und das zweite Ge%]?%gés:ie]‘ggérgten Expressi o Em

vorliegen. 20 11. Verwendung sines ersten Gens, das ein Polypeptid mt der
A NOS GUI RHIBIISH Reth Gem ePARFHAIRhE/ O biskd, wobei die Amm&dﬂdifﬁd&ﬁ@hi @6s i brsten @eAli ert,
und ei nescodident Bolypgeptias , disl aRichd st Wad YRE Mrhin6bilifodeqebaz derTARIDEHUeR SBLR16NGN der

C- Domane wmswantaktsremtakt or Vi1 :C codiert, odor eines ersten und sines

zwei ten CGens, di e Am nosauresequenzen codi eren, die sich von den vorstehend
angog e [Fe n\éarfalfserg taeh zmam uder Ansplilchare Ibis 3 |vobedl @iedAninasiigesaquess dirs vant ersten IGem

unt er schegodierten Reitpeptidgidie Gleigke dst rve dieaNhingsguresea®ing) rdat Aminasiyren 261405 von

auf wei sentumanfalgor k. Expr essi onssystem zur Herstel lung eines

Pr ot ei nkorrpl exes mt Faktor-Mil:C _Aktivitat. 12. DNA-Zusammenset zung, die
ei ne eBstYeriauen rach ginem,dpr Ansprighe Jstis & wabsicdiesranglomiaria.epkeryontisefigeiVintzlie elae st o
Expr'éssi &@Rﬂ?ﬁ%‘?‘te sin erstes Gen aufwm st das ei ne Signal sequenz und ein
Pol ype unt er, d a nssi g ei ner

W rt zel?’1 e W'V?J‘s&arﬂ' §|"ﬁ pg*’@ é’%ﬁl oR ol Eéaﬁ?“m?'ée%%é'ﬁstp ‘% ne von
Humanf akt ' ibe"éﬁ,a U eé..r;és- o Sl %f" oy ﬁﬁfﬁi"@ ..{39%’5 o] s 10 %
Am npsaur ht e ﬁ?, erm nal en
Tei | der B-Donmane nan aktor 8 d e zweite

Expr es ¢, 0pmkhersikh Qin&'\ BerZAMSpriiche 1Y, wssaﬁss o618 Bof? uﬁaedélzaaaléeﬁqueda;fawd ein
Pol ypept i ghkprdsuidAspiddided Vorlegrg von Regul ationssignalen, die in der Wrtzelle
w rksam sind, codiert, das die Am nosauresequenz der C-Donmane von

Humap f aktvwe\u(hunb ‘offe® B18fon Gk dSEEIN ®oFpaptid Mfttder AhRosEiredboGbaY @sr AHDOMENSon MehT
\al’s 10 % Hyaniaiaal WIIBS dbdidri, Und 61688 ewoiton (GRS @ae bifl ®blypeptdmit Jer Aminosduresequenz

DNA- Zus andee resBdntiae gyom Hbhadisksop et codiert, vaalbe bingba srsiaie rundl einee rzebiten Génas,sdiét ei n
Pol ypept i Animoséliresequenzsia sodidrenci dis siein sonatenaor@6hefd shgegeberien Sequanzem urh -niciiOnabe r

AM nos auraks B %eAminasuresubsituiidnak ungersclibitien, @olwb die Behe eine dnabibingi@e Sigoalsequenei t en
Kas=et t e avfwaisgmglity ginprn i Ekprossitinesystom s Haristalibeg teinas Pecteipkordiglexds dnit Fakier-M€aur en
1649- 233 20K Ami nosaur esequenz _von Humanfaktor M I1:C codiert. 45 14.
Sauger Wrtzel | e, die eine DNA-Zusammenset zung nach Anspruch 12 oder 13
ent hal # mﬁ'{%%é"ef%e orsin ‘@Eﬁﬂ%ﬁ"’%ﬁﬂ@&g@{‘aﬁﬁﬂe ayfwoist, wobpir f ahr en zur
Her st el | eréqe gref,sggmptlt?aﬂ ﬁtepr equm Sm\ sequenz und ein Polypeptid
Humdhf akt | P F\ﬂ 'AT"°"36'8’|’3'°50“'° n °

qrqse %Lfnz, ms |egqog‘a§ die
Sehritt Zt% iy i 10 g&a %W;; °"e‘m§ﬁqé%° ‘? & "'e‘ﬁ S gt i Tor

erB
Si gnal seqjignz u | cobll ert, das die Am nosaurese- quenz der

A D‘%ém”e d{eOEheW ﬂ{s@v&s%s g\faein SweltélOen n%t %ﬁguﬁé‘é ‘&‘ue’ﬁk 9{% ‘bﬂl{)pelﬁﬁ& ni cht
Mehr 55 ynter der Wi y oﬂé},ﬁﬂéﬁne% ft dr LWi'nEH]@ .M& Sind;

wahl wei s ensgossifesbl uBﬁ'erQr @Hofne! fonHuRGTakidr VIR HdBCeineOSbqliBmadk 49 %.ch/hav nC

unf aBt, URthidhbhe!? alRAE 7 MRihdsBitedabfitutiond@Bnt&tsdisiasel Onal sequenz und ei n

-Pal ypeptld codiert, das die Am nosaure- sequenz der C- Donmane von

“Hdnaanf wa(tuNA-MkanhméBsaﬂﬁg ndth A@sphiRh| UL Wobdl [Thsa@dn, defl eréters KesBstid @1nCPdlypéptid Bodiert, EP O
232 112 Hiks mindestens etwa 90 % der Aminos#urgh 14740 dék IAliirbs3urdsbqubnz von IHumbfaktor @1il:C L R
S * ni chtecodigrhirundiidgs G6n d6r/ aweited Séassels eip Rolypeptid codiert, dax mindasives dwvia,90i % dor ner

t r ansf or rAminoséarend 6433392 oer iAgnasHioresiquenz abr) dumenfditor VB eagliorton des r ekonbi nant en
Pr ot ei nkonpl exes. 5 2. Verfahren nach Anspruch 1, wobel nicht nehr als

et wats 514, Seger-Wirzslle: dierpine PRA-Zusanmensetenng nachdnspiyeh 13 edan i eddllenzen von den

nat Urli cherwei se vorliegenden Am nosauresequenzen der A- und C Donanne von
Faktor"ﬂ’?’?‘?“%&?%?ﬂ'@ﬂ\%ﬂ"é’?'FngssB‘a“\Fesrfahren nach Anspruch 1 oder 2, wobei

di e Am nQsgur esegyenz. des. vom zwe codi e
1. %f'nren zungHerstellung eines rekomblnantenq’roteleromplexes mit Humanfaktor-VIII C-Aktivitit, der

§0 dle gesamte B-Doméne von Humanfaktor VIll:C oder einen Teil davon nicht aufweist,
mit folgenden Schritten:
- Trans-Coexpression
(a) eines ersten Gens, das eine Signalsequenz und ein Polypeptld codiert, das die Aminos&urese-
quenz der A-Doméine von Humanfaktor VIll:C oder sine Sequenz, die sich davon um nicht mehr
66 ' als 10 % Aminosuresubstitutionen unterscheidet, und wahiweise einen N-terminalen Teil der B-
Domé&ne von Humanfaktor VIli:C umfaBt, und
(b) eines zweiten Gens, das eine Signalsequenz und ein Polypeptid codiert, das die Aminos8ure-
soquenz der C-Domé&ne von Humanfaktor VII:C oder eine Sequenz umfaBt, die sich davon um
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10 ¢« Pol ypeptids die gleiche ist wie die Arninosaurese
Am nosauren 1649-2322 von Hunagi‘,%k% yblll C. 4. Verfahr [ﬁﬂﬂ@ll @ “j '
Ansprlche 1 bis 3, wobei die AR noSauresequenz des vom e ieften
Pol ypeptids die gleiche ist wie die Am nosguresequenz der Am nosauren 1-740
Mon Human-  7ient mehr higld A" AnMfkdshurdsubsBrutionsr drisidcRéidenach el nem der Anspr Uche 1
bi's 3, wobeiin élie? tréiidionRsH biGRERBthen WiEelé@Ra er St en Gen codl erten Pol ypepti ds
di e gl ei che Sekrbtionides @komnbiartsrORYorsifieMPRIXE@NZ der Am nosauren 1-1102 von
Humanfaktor VII1:C 20 KJ 6. Verfahren nach el nem der AnsprUche 1 bis
3, wob®i VelfabreAmachoSapahs & (robei miciemelv Gils @iwas 6 déic Gesamttake rdbie AmiRadiypre déri ds di e
gl ei che PAminostiureseagienzemyanodsa netidicdpoeise vdiiegepden rAovsiuseseduerizgd JervyAnund C-
Humanf ak Poméng|vpn Faklor YIC vrschigderf stk en nach ei nem der AnsprUche 1 bis 3,
wobei di e Am nosauresequenz des vom ersten Gen codi erten Pol ypeptids die

gl ei che Verfahigp gach; Anspryg q’nbgﬁ"v 1 Pe 3ekel) dif Aminopdurgspquenzadne oemzweitansaspigdierten
Hu n¥nf ak PelyPertds diecgleighe 'W@Pf%f“é‘ﬁ“ﬁ%[&?‘?q'@% @%W%ﬂp&??é’z Yorhiunantakigio b e
di e trangﬁ"t?rm erte eukaryontische Wrtzel I e e| ne 90 Saugerzel le ist. 9.
Verfah Ej(fi gr{']éfﬁ ne?rg dMs%gsglan ‘ﬁ° SPQ%?mgr te Gen (?e[e'j

- ni chf Vo r die
Exp essi gl ' t'd S e V(':"g PATS sf’quﬁ'%ﬁier émmgﬁégreﬁn'ﬁ’g% Wkt
oder ei ne § ni chttransl atlerte DNA- Sequenz von Humanfaktor VI 11:C autwei st,

95 5 VWoLfahen hhdh S BFPnSHEhEN BIES, WRE &S AfiBsieloqt @i a5 V6 ofaithYdaPt i ds

al s EnhapddibenViPblipeptidkOdie \ﬂi‘d’néhahéteﬂerh?&hm%%%k 6nz ks Dnfiddsdlfon. 13462 vbn WODEI
das er st auf@mbBkigidi:gdas zweite Gen in separaten pressi onspl asm den

vorii egen. 40 11. Verfahren nach ei nem der AnsprUche 1 bis 10, wobei el ne
WA t zed. | Yerfahrbn Bich diax s ispriivhe delsis 8,1 wdbsindiel AmindiSregatBénk &fas (o rstearaandet

Wi rd, di eodisrtbre Polyjsaptidsndiel rygpiche rigtr wie rdid dmindsitreSsqnez doneAni®BAUsnDN-aSt5 von

Si onskasBatdnikibr\dmef or m ert wurde, wobei -die erste Expressionskassette ein
erstes Gen aufweist, das eine Signal sequenz und ein Pol ypeptid unter der

W r#surfg VestahrRe gedhaainepndes iAgsrifiche 1 il 8 wabeiedin Aming§épesaghdng dag vics arsteni Ged,

codi ert , codisgen]Palyppptids die /&'ﬁ'%@:sﬁu\ﬂe%ﬂ@ms%éﬁeqmmn@'mfﬂuhﬂfﬂsamor
VIIl:C oH'é!T'a"E?I‘tﬁ'eV"Sﬁ-quenz di e sich davon umnicht nehr als 10 %

Ami nosauresubst i tutionen unterscheidet, und wahl weise el nen N-term nal en

Tel | 6%[ PraseE SPGR deARSRIOSR, TP ) Webet-cip frpnsermieris pykatycgtiss g Wirigolle eins

Exp¥essi eltte ein zweites Gen unf aBt, das eine Si gnal sequenz und ein

wiiod /% PemaBe s “5; R%?niﬁ%%i?ss Rt e o

Humanf ak Eﬁﬁ)é zvo QVS’ IH'E? fvg%é mehr

En
al s,510 9 ggﬁe
Anspruch 1 vvo%el ge % ee?%%etgen {<asse e| n 061 ypept | d COdI ert das

M nde-19.5Gsrfahren Rdch Qﬁelﬁtd‘A@An%&Ucﬁedleﬁls AVBARYEEE Ghn (AP dfSiveifGNAF AhaRRBROUENZ
von Hunegfpakistspiaéiden Corfiedsh. €1 t nd das Gen der zweiten Kassette eln

Pol ypeptid codiert, des m ndestens etwa 90 % der Am nosauren 1649-2332 der

A 5 0IAUVRRRGLIRIRE oef doluAPicet 108is Y0, Wobdl oo Wikiolle fiR8le CoexplBsdibn2dde oisted Bl

1 1iii  undldes kwsitdd Gedslvedndndel/@lrdyaiivtiinibg VerlvarRiBngCéitdr @teh@ind pinstaweitdh Exjed-ypept i d
mt der sionskessterasiognenardbewobdi- Domane von Humanfaktor VII1:C codiert, und
ei nes zwdi¢ st Bpressiondicessetie \in Rudtesp@qut aufiveist, tdasl eine Aignaisegeane ase incivlypehtid

C- Dont neuntes rdeH\inkurigakon ofegylationssignalend idisr in, singd dYirtagllen witksem ssindn cadiedt. dasndis

zweft en @n@ﬂureﬁequemﬂm&aw%@eqm dlumantakion ¥TIkG eder eip Soguen; disosichodavon/wm st ehend
angegebe‘?\‘éﬁ mggr H, BrAIRgshyresypstitylignen gnterscheidet) lgnd M@hiwpise einen N-terminalen Teil

A nos aufee Bilewate ap AunerkionYkE4e¥t den, wobei die Gene eine unabhangi ge

Si gnal segtienz
die zweite Expressionskassette ein zweites Gen umfaBt, das eine Signalsequenz und ein Polypeptid

50 unter der Wirkung von Regulationssignalen, die in der Wirtzelle wirksam sind, codiert, das die
Aminos8uresequenz der C-Doméne von Humanfaktor VIIl:C oder eine Sequenz umfaBt, die sich davon
“um nicht mehr als 10 % Aminos3uresubstitutionen unterscheidst.

12. Verfahren nach Anspruch 11, wobei das Gen der ersten Kassette ein Polypeptid codiert, das minde-

55 stoens etwa 90 % der Aminosduren 1-740 der Aminoséuresequenz von Humanfakior VIII:C codiert, und

das Gen der zweiten Kassette ein Polypeptid codiert, das mindestens etwa 90 % der Aminos¥uren
1649-2332 der Aminosduresequenz von Humanfaktor V.G codiert.
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auf wei sen, in ei nem Expressionssystem zur Herstell ung ei nes

Pr ot ei nkonpl exes nmit Faktor-Vi1J: ? t| v at . Revendl c Lwl“:'!ll

Revend| catl ons pour les Etats cofi? P£3¢d suI vants: A

&, &R IT, Li, LU N., SE 1. Proced6 de productlon d un corrpl exe prot~i que

rECOMbi NG 9ABdug aﬁaslevgténee&.y da@ GhnSblypdi ImiCdd UriHosurRbqRer AP ULDbH AL vdnO Ut

i partie AumshRre! Vf.cBodibn, [ Ag oY zv)éIté Géns hdhg%lnrbolﬁgﬁmrnﬁPéUFtAmmogﬁresequenz

CO- eXPr eSSHENCBBmAneath HannakBevmel bddloR, Beb Goirfdsl GIAOLR bikedNSWeRdn Ttens. 3

(a) d' un pA@mbsEiregHa iR zenARBABN, WRESIch M BSHOrsBh&B ahgeRbbehdh SHQLAABRNT Rt a.ymnt | a

s~quernce dalfao de am@mBssnRSubsiifutidtEnBintfscibiddnl WobéltdiLiGend| dine: unahigige Sighkisétdénz

sequence (aufwatses,nindsideinb Expressisnsp@temp kun SHeeltollidrigYeinks Brotbinkoriplekesoms Felktarelicites

am nds, et Adiitibr enant dvent uel 'enent une partie N-term nale du domaine B du

facteur VI11:C humain, et (b) un second gbne codant une sequence signal et

un pol yftependipationsant | a s6quence d' aci des 20 am n~s du domai ne C
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