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media in the reacSample M Xture w thout the adgdubsmwm oOf biraﬁdpr [err]
factor X, and ha?ﬁﬂeH—prd—dkd—HeHeeetH—t—hn—an—ﬁ—neFeaee—hﬂ—t—he—abeer bance
at 405 nm above t d'bl anklyal ue. The observed 88 vity is t&8Fefore not due
t he p?esence o Fdn pr ot ease cl egﬂzgng t he suq,‘gdgbate and in
ad Ition neutrali g ﬂ-aFl.IfhiﬁQ t,s&aem fic fgossd actor Vilge 5 TABLE 2
Factor VI actrvﬁv—ef—BHHeH—Hﬁe—defeﬁmfkby—dmageﬂrc—assa [err]

Absor bance
at 405 #fh A&ﬁﬁ aQ Iifled asfo 550 il pach oéipid CaCl,, and 1—100 diluted sample were
t o VLLdy
at 405 NM  pestinen§ nutes a & B0 i), wa d feaction terminated with 100 pi of 50 63%

0. 155 15 2 Bufferused I&Iﬁd‘eef sa&rﬁl&Ws@dl 05 M Tris-HCI, pH 7.3, containing 0.2 percenthoViR8serum albumin.
(0.0) Medi &-Antileady wad mixtusef COIThC7EH {1 ug each) The media wed ptdubated 5 minutes priék.tO@art

Buf fer @®nt ©bf$®r] + factor VII| antibody 0.034 (0.0) 20

Reactions go&idn; EPJnJaJPA"@u Qel E'Fﬁ, each of [err] phospholipid, [err]
and 1-100 dil @ﬁm naﬂ'ﬁdﬁhﬁi Illlﬁti\vaL SRoRbogrified omtreds n(oﬁ‘ngclonal
[err]), wasntideldTCONo. neras.tdemnddeo Kpri) 398a[Lolivrin Bs ddaélibp@siigra) Ofhe Blite Gradtiond were
acetic aei diged u100@pd vﬁsm@@samltv[ 'éqliﬂ]uletmimbﬂ mpsé'dnﬂpmw atiged Yaﬂommpllodoma
0.05 M Tri &7 stratm“ﬂm -8 rarzm, r lasn Pinde cyasta shauginnTeble 3
An“bOdy Wehiedid) Wa sxatlddneut lze ﬁfﬂ Etzll eco ?owwg%racgn% oc an e
prei ncubated 5 mnutes prior to start "assay. c. Chromatography of
medi a orssnonocl onal resin Serum-cont ai nTArB;EBedr a containing factor VIII
agtjvity was chromat o§rapresniconsayhef pesk fregiieo of mnencloamar-mayelemr CC No. 40115,
deposited 20 April 1984) colum as described (supr | uted fractions
were 30 diluted 1:100 ggmb.@ssayed for actrvrty To% p,rlr of the diluted
peakfra@tron was added = 2z avatale =1 - bodi-e : be
.neutralizing for pl asnBesk frastion® VI | | activit The res86s shovvn In Table 3
denonstrate that the f%&?"“ﬁ' P‘P’QE‘PE‘WW"’@;’V& ed fro _o_ge col um (now nuch
nore concentrated than | I utraliz y these factor Vill
anti bodigs. 35 ﬁs%vﬁlaﬁﬁnd&? ——TFABLE 3 Chronpgenic

assay' of p%«%y?agg&tﬂgﬁ;s Q,Qci%ngé dilalnd Isat?'r(rj(iI waesI |H0%Laeiedap mﬁrupe edig :gg%

405 n!\/[ err] action was mcubated witEr:uZ% | of CaCI,, m{i‘

fraction pl lnﬂn @U°C)Mrtie chidmdaenly substrdte (50 i)kl f‘ & termlnatad by the
s.

0. 000 Bugc f ddidgantaf 3400 i jof /50 I:femem@mﬂdlatid aften 10 (ninaite 0. 045 45 Assay was

perfor et eféf C’""'*“"sﬁi s v exed ms%rar; e Ton LS

I ncubated with 50 ‘err] of [err] and allowed to proceed 10 minutes at [err]
The chr onogatvagulsit baiviadfeulfied ffcer Vi) was added, and the reaction term nated
by the &8dit]j naeswrtvlw eéht!re gl mBdia weanyifiad aavwmemtreted kY pabsiage ové(a ¢ﬁmnm€enal 50
2" Peak fraf&’lcme §’ zagtic Giav deswtrww dﬁ';ﬂ’?'“?'”eﬁrﬁ"&"dﬁ

NaC for apsporeg] Sk It mj,r:r;:r a.,

di | ut ed S&iﬁdvﬁhs%ﬁﬁn&eﬂﬁt&@&& _ dcRAiftioR,ithd He otl

activit y6°oThqmiona.f iheGIUEesidtamlon\ﬂorrbctESthe coéﬁbbuacaefect myhedebﬁnat pldsnnen Noheal oelnbn
nedi a was R‘ET g\s&j reRsasyed i \el sprpe manranqd signdsrd cur@gprepanestfrom ghis plasinm
(supra). e ‘ffr%%lt*?q}rfwaarrmww'ﬁﬁ%ﬂ. Ynits pey miitayof Tasterddinoggulast agvity.
containing 0.15 MNad, 0.02 Mglycine ethyl ester, 0.01 M[err] and 10
percent @l ycerol in order to remove the elution buf fer. The

23



activity peak fraction was assayed by coagul ati on analysis in factor VI
deficient plasma (Table 4). A fibrin clot was observed at 84 seconds. Wth
no addition, the henophilia plasma formed a clot In 104.0 seconds. 60
Therefore, the eluted fraction r oagulation defect in

hemophi | i a pl asma. Nor nal hurran% rﬁﬁrﬁﬁiﬁsjﬁfut ed and assayed in the sane
manner.. A standard curve prepared fromaslei4s pl asma i ndicated that the
eluted fraction had apjorgutanhectivty\of hofdclonsiiattibopgepurified factbriMiier of factor VI |

coagul ant activity. 65 23 ° - EP 0160457 Bl TABLE: 'A'WUI ant activity of
monocl gnal anti bodé/an.w,rr fied factor VIIl dotting ti time

Sampl e . (seb (3') Reconbi nant
factor [err] Recomblnantfactoerll“ 86. 5 Reconbi nantgsfsactor [err] and
C7F7 anti body Recomlfi@eht Bct@OVIN't @rid[CFFT gntibody 101.3

101. 3 }p Reconbi nadftreictor [err] 101.3 82A

Reconbi nant fact orgﬁigikanmgoéﬁa,err] Synbiotic anti body 4110.6 Control[err]

95.5 [err] Factor biHG® fabl6 rr"&n’a%r\%b%hélérﬁdoéyromtmsm monocl onal
resin and dialyzedcdneo*l 1/2 (1a) or (1b) hours in orggr to renove

el ution buffer. Z ComTor buffer was U Ub M IrTs, pH /.3, containing 0.2
P cent” bOIRP Vi ok Bhekabtish Btuted § il 8 R68Yoiindt a4l bRaelrorAU (dRA 2 RS L OF
VI Acti visdursdn oftfe . %Ga&tﬁg}ﬁ‘iiou ro ‘ 6{) o ﬁ{sr? I'S aﬁzV\eE T est(ab) IS&??
property ’oﬁomrab!mﬁer MsI0.0BWh'ErrsertI-UI %dorftalrannOZ)paréenmwmheewmnlbwhmnal col um was

an‘al/yzt%od et;]% % erty% ter aI ysis of the sanple to renove the
el ut1 off” SUT Walyaior A5 SO0k 1]
bi 1 l
of 0.05 Mrdciid é‘mo aI s@h ?@ rdiﬁmﬂﬂﬂdﬁﬁu
est er, 0 tﬁéelwuhoulfe]r (samd}.ﬂtmummeemite wmbmlvu uls;fohslwinidaaola,vam p,e.oritamined 25
o dilu estyr. & -IOUMrcoﬁl !nslﬂﬁ rce(ntmtv cetol. ¢it"twlmﬂt§rpﬁ f?

t
Fnh;?[:?zﬁ E@ T“Qﬁ?" rea"sa' |°|U % ;g‘ﬁl ;a:ﬁde 5 ﬁl n a e I ar:tE t|oI érw\gé <
N a
per f or mecassdyed W&abﬂmraatvw Q‘he dltﬁ]hi@hﬁov@l r €T Wr@lllrmv readed waKi ous

ti me poi rtineg, antl dubsequknily dacreased, aasxpa ocﬁorfa)‘actwdmgnlvm Tbetammoftl'tr brﬂ'med diéul ts

are s hétwr;‘qt H"F’P Vil @ﬁ"‘e tesm tﬂG'Fs thvaedafeltth P aYs °
subseque Q?EC‘I;E‘?@ unt
|'V

of thro vﬂmtthaG &B
observed for these assays and the observed trne dependent |ncrease and

subseqeerf Bidd;lm efaS@mbmamtfseor\)\@ldtocﬁom glejlizad vmWi!lohmd enbwo@”t hat the acti vr t

DRLAG Mo SR o%"e.? e P'm w E@fa ,,5*,'1, @E‘g&ﬁ,ﬁﬁ

t hat obsewsidip wth n.ran gcue IatfnﬁW tnas&rvrﬁastrﬁr
VIIT taeo mumnwme&m qu ihfaigoraintd hemprlsmracsm[omario tésaitht ebility/'bi rbcohtbrriamdwtprt o]

ci keul at eV“'FPimemthNW%tVWéw Bl"ﬁ?ﬂea"é plaiizedhpn hreeioﬁs stebrand Fact

(VWF) (10 ’&%M'{?P § P’FFPb‘P’“; AorrRaEn |"||:'1“b
al so possﬁssoixfrmagmﬁ rﬁ%ﬂe??nﬂﬁm%“& i 6808 e ehswéohrm
I denti L,y w8s podiidPéondéntrited bn paetﬁttatubromth bR ombrh | shrjatetit o&mmuc tuaamma [TV

woul d pr osheorndtegrarbed pn ge obiumn inetmwbsemrqf thie abave bufter bontaining Q35 Cafdle in atdaml

o 2 5@’,&??“ G e e

factor )b arrh&rd) %rc@rﬁﬁ'rerWe &mparrm i od m&o M .srms.
resin as éankdimxw.oslﬂummnanmSWd:abslmodurltofraﬂarennhuasd te arrmh binant factor VIll

wrwmam@ S
Cutter 05
(=] a
MTris, s a %E EFE’ Nﬂﬁorbe?lﬂ%m\’tﬁmm i {ha'% ‘éolthg ar:t‘}a

the voi ﬁ éufremrv Tbe lelus erQ ¥ colubit SsingighQ@Btt ¢FBbl¥\G)SasRsdcRd formrrnﬁﬁﬁ faaroe b y
preci pi t aThetsforai thérfactonVil protucad by thb 8HK tellé Bagtbe pepdrtyef spmeific/intacton withdhe wn

chr omat ogWillshrand teptot #reteivol um i n t he presence of the above buffer
containing 0.25 MJ[err] In order to separate the factor VIII coagul ant
activit®¥y fromthe von Wllebrand factor. The void volune fractions were
agai n pool ed, concentrated using ammoni um sul fate, and di al yzed against 0.1
M sodi um bi carbonate. The resulting preparation was covalently attached to
cyanogen brom de activated Sepharose[err] (purchased fromso Pharmacia) as
reconmeded by the manufacturer. The colum was washed with 0.02 M Tris, pH
7.3, containing 0.05 MNaCl and 0.25 MJ[err] In order to renmove unbound
proteins. The reconbinant factor VII| s@s prepared In serumfree nedia and
applied to a 1.0 mM colum of the VW resin at roomtenperature. The col um
was washed to renove unbound protein and eluted with 0.02 MTris, pH 7.3,
containing 0.05 MNaCl and 0.25 M[err] Fractions of 1.0 m were collected,
d| I ut ed 1 10 and assayed The results are 55 shown |n TabI e 5 The factor

o o - . —— .



EP 0 160 457 Bl TABLE 5 Absorbance Sampl e - at 405 nnferr] Cell

medi a 0.143 Wash 0.015 Eluted fractions 10 1

0.000 2 0.410 3 - 0.093.4 0.017 15
-5 0.000 6 . #ﬁg fsP?y procedures were that
reconmended by the manufacturer, except ? vol umes were decreased 20

by one half. 10. Analysis of “f usi on protrasues The purpose of this set of
experinments was to prove innunological identity of the protein encoded by
the clone with the pol ypepti des | asnma. Thi Sqr\lmceaccorrpl i shed by
expressi g portions of the gene as %ef usi on ;ﬁ‘ﬁ@é\"hs in Ecoli. Al or
part of the coding sequences of tdgnfehigned genegggn be expressed in forms
desi gned to provide material sul twishe for raisiggigntibodies. These

anti bodi es, specific for desired reglons of the cloned protein, can be of
yse i n an,al ysis and pur| ficati offulpd BetieP®i ns. A series of E. coli/factor

VIl "fusion proteins" were prepareqg tor thrs p 0S€. Fragnents of factor
VITI clones were ligated into the Ba/li site of q] pl asm d pNCV (70) in
such a way as to join factorViI1l cod ng sequencegss i h proper reading frane,

30 to thg first 12 amino acids of tHe fused E. 0017 trp LE protein (48, 70,
71)_., Substanti al armounts of reconbl rgant prot ei N9 duct are usually
produced fromthis strong t. , _constructed by
isolating g 189 b Stul/Hincil fragnent of factor Vil (coding for am no
acigds 1799- ﬁg&mwthﬁgeqowmmtthbbﬂemnmwmwtmtat!w@g@es(w«)ecreﬁvds
i nt er medf ate p‘T 2884 was di gested with BamH and EcoR and the 200 bp

f ragnent n@eg';ta q‘f{;%ﬂ?{ﬁ 70) from whicdh the 526 bp Bg/ll to 35 EcoRI

fragnment ha RbAs Whddo ol rad £3 qg‘er ottelp %t er
control a kee Mefmmwbd%a&ﬁm%éﬁftﬁd i ?hb éif:rmf ?BffEf ia' 3 Sl e eas
am no act‘ dsfusndmird»temd Elopii.\ll of gt ofl the Bodiig sb@bhed ofthd dlonad gene dtﬂiﬂxp s dllﬂ Fns
coded and tq° m@P't‘ﬁ' suiteble for faising entibo ﬂlasl_ﬁhemmtlbm spadlicfor deyi

b " oyeis e pusiical R0t £t Vi
e

| i gati ng®% ho shenfivet Mauhinu recid€ Bl e fﬁlﬁl&« t:agfrpmt p\’(ﬁ&iﬁ) (43N 8 diRdintsCof
with Bg/ll remmbk\m protein proflidt htedlsuaﬂv proticsd fnbrashis girong\ing protnotar éyistemed | N

g atinga el fragarent f fecten Vilj (geding fo cigls
o e R S g?p‘“;a%
mé&Vél. us :

fusi on proOtERLR fRgWMbritihad B&b h er
192, ani no esiah protpih Eomplstigofre tfplfajmd RS coBdlem yaaut tollmdayfsaedsnnes\&f kactor Vill
subcl one, [%#Pﬂﬂ%?"&hfmqeﬁamlica@p sttmi refideds. t he over han W|th 45

nucl ease [% er an n n c Hcpgrng apt@ Vl[“a
525 bp bldirgy ,,_ c B EE
pNev, vvhl C lwithatle hmmdt@ﬁﬁﬁtei tHd prd tati&nrteaaa niMeB dlb%ﬁ

Pat |, and tshquencecenelysis), dirgy cre thie svmhdststoe 4oet¢tfasidi amn:bhmmng smﬁmmozz
kD fusi on W@fibﬁ‘%’d’m%‘i'hﬁﬂ V‘l‘h@‘@ﬁﬁ%@mﬁelﬂdd trpkE groteinor VI |1 fol | owi ng t

: 2JI coted'l i okds mbfa )’gﬁ%&bn m i :gam ; ﬁi&) %&;ﬁﬁgt%}%@éﬁ%&%m:ﬁ

Supra. Thewthasd, labmteeatomagmdnema &61h8 B |§>bﬁmn joh prtbir cdfitafing
Vil by V‘ést‘é’iﬂﬂBPe@dseMJﬁ waolIGWE'grtlvsultialSZerhineaddlsqitrzi%tern transfer are

ot U M tgg‘"‘ B B e S LR S B o

80, 000 dal ttmplaua.tayfaaatw Fusiér 1 waa Sratel fom th@ HoF e g &h m%s anfm y
wi t h t he 8(Poypéptida liticamberamartithatfusdiondicantissta mmcrtlvvutttine BOXD0 [d8itvh dband; and ddm of Feact

ol ecul ar. withdhe PmrqmQSrhl@eramaewlaamtuhem@rﬂmddt ontiserp em pmq aqmlimwtﬂhéreSS

pr ot ei ns” off" % itpns) angflo no F?dc"dﬂth 'Wg%l °%}( gw‘tm-
e e
fronocl onal adiitfoﬁ?tt tnBﬁJtra rigthét the \&mi oa’%l?ﬂ;a wende oMY niida by €8 G endd Ion4
210, 000 dalnotvneqﬂde)trms FurthBri sppyioets fve mhaﬂm busio eﬁroteha:bntaiuiag piotefn #hﬁﬁﬁnedsrand
react wi ¥h then?18.0pReriton protein. e sbovaistudiesivondusively erove thet the geng entrales th @mingi aqld
aci d_sequerfB¥ePeBife, B8 21P0Frd 80000 dalfgr erotsipes usi on 4 pol ypeptide. This
further SUpRHamndcbiRicdl 6Mddsiigns®f fusion 4 protein containing protein
sequences encukl ddhpbihde bEthe dlesdnbinveaibrl AR b forh@hted ackbr@ing RORBwH iridthoB@Sto prepare
concl usi &e|phapracenticeih absfil vomgexitions rwhedby titehimimani faotor il progt henedfcis icambibet in

the 210, 000 and 80,000 dalton proteins. 11. Pharmaceutical conpositions The
conpounds of the present invention can b® fornul ated according to known

nmet hods to prepare 65 pharmaceutically useful conpositions, whereby the
human factor Vil product hereof is conbined In 25 EP 0160457 Bl '

adm xture with a pharnmaceutically acceptable carrier vehicle. Suitable
vehicl es and their fornulation,



i ncl usi ve ‘of other human proteins, e.g. human serum al bunin, are described
for exanple in Rem ngton's Phar maceutlcal Sciences by EE W Martin, which
i s hereby incorporated by reference. Such conpositions will contain an

effective anount of the protei e getLher with a suitable anount of
vehicle in order to 5 prepare ;Egrhae‘?&@gggéﬁy accept abl e conpositions

sui t abl eadriiktufl WitC4 iphé@tmadéiiticallydctebtabRcakrier ehRiel Sifitable WEHicIEXdMaTIhel, fofnilatihlMBN
f act or \/iricluirmr qf@ihenmyn&aeprqmjsem ehmahd gemdﬂbum:s.tamrcmsbribﬁ fsm;amnlé i Remilrigtontsng,

gl ﬂf 5‘4 $cre?{:ﬁ%$% Maydn, w ermf Q: é’ehi%mmmnmf a
hermphl I QE\ 3 fg ﬁ%é

Gores. 1B A R e i L A i
for pre héophieaat | ve i ndi cati ons, dnit's per gram or S nor
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