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Prior art 45 Many attenpts have been nade to purify human Factor VIII.
Presently, however, no one has succeeded to |Isolate a defined single
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product with t Mﬁﬂﬁebwmmwmnmméﬁe&omwsmmt hat the materi al
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‘expressed®by r QennetivR 1 acompescial blgh pyrity Factor Vill conpantsate from KabiVitam AB predueaddrom poyop-
330- 337,. 198!Pdpﬁﬂhbvm§°ef°mampfvfature 312 337-347, 198@’ The nucl eoti de

sequence data of an =it exchAnger flop Teygsode corngsed of a hilie-pelyaer yih e foni,

weight arouné ﬁf’@?"@'ﬂ’ﬂ'@ﬁ?&?@ Bty B$ thef}o’n natxbosn

In the follo

desi gnat i Ons “AnG deaay orme %’o S a e nen- tioned. The follow ng |ist
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Di | sopropyl f hosphate - DFP Ethyl enedinitrotetraacetic acid - EDTA
Factor VIl coagulant activity
45 Factor VIl coagulant activity (VIIl :C} was usually measured by a one stage cloffing assay. (M. Mikaelsson

and U. Oswaldsson. Standardization of VIl :C assays : Amanufacturer’s view. In : Factor Vill concentrates and
their clotting activity. |.M. Niisson, T.W. Barrowcliffe and K. Schimpf (eds.). Scand.J.Haematol.Suppl. 33, 79-86,
1984). As substrate plasma was used an artificial FVIll :C deficient reagent (D. Nyman, Thromb.Diath.
Haemorrh.23, 306-311, 1878). Sample and calclumchloride solution are added at the same tims to a preincu-
s bated mixture of Vil :C deficient plasma, eftagic acid and phospholipid. A semiautomatic coagulometer (LODE)
was used to determine the clotting time.
VIl :C in plasma samples from hemphilia dogs was determined with a chromogenic method for Vil :C des-
cribed by 8. Rosen, U. Oswaldsson, M. Blombéck, M. Larrieu, LM. Nilsson and H. Vinazzer. Scand. J.
Haematol. 311, Suppl. 40, 139-145, 1984.
85 Factor Vlll coagulant antigen :
The factor Vil coagulant antigen (VIIIC :Ag) was determined with a solid phase immunoradiometric asaay
(L. Holmberg, L. Borge, R. Ljung and 1.M. Nilsson. Scand.J.Haematol. 23, 17-24, 1979). The antibody was kindly
provided by Prof, 1.M. Niisson, Malm5, Sweden.
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x el at. ed anﬁ?fgﬁ!ﬁa \Prejguo ,:grmema@aw%nanvr (Thefirgl sten in the-purification isthe gdgerption of
H-von Wil nd Factor complex present in the Factor VIl concentrate onto a column contalning

_ \/ ‘30  antibodies against von Willebrand Factor covalently coupled to a gel matrix such as agarose. Preferably polyc-
i - "-lonal antibodies are used but also monoclonal antibodies can be used. Most other proteins present in the sol-
" ution just pass through this column. Factor VIl is then dissociated from the von Willebrand Factor and eluted
off the column by allowing a solution containing Ca?* or Na* ions to pass through the column. The concentration
- of Ca?* or Na* lons is chosen so that Factor Vi Is dissoclated from the von Willebrand Factor and eluted, Suit-
-3  able concentration ranges for Ca?* are 0,15 - 1.0 M, preferably 0.2 - 0.8 M, Suitable concentration ranges for
Nat are 0.5 - 2.0 M, sultably 1.0 M. Itis prefered to use calcium ions, Suitably CaCl, or NaCl is used. The Factor
‘Vill material eluted Is very much purified compared to the starting material but is still not pure. Final purification
_ is obtained by HPLC at pH 6 - 8 on an anion-exchange adsorbent such as Mono Q gel (Pharmacia) or TSK
R DEAE 5 PW gel (Toyosoda). The Factor VIl material is eluted in a sodium chioride or calcium chioride salt
o 40 gradient. This material has a specific activity of 5 000-9 000 units/mg protein and thus a 360 000-840 000 fold

purification from plasma has been obtained.
The material obtained at the purification procedure described above contalned both intact and partly frag-

mented forms of Factor VIl
In order to obtain Factor VIl fragments, the purified material of the partly purified material was incubated
45  with a very low concentration (10-3-NIH units/unit of Factor Vill) of the coagulation enzyme thrombin suitably
" at37°C for 10-300 minutes, preferably 60-90 minutes. After this freatment most of Factor Vil activity appeared
fater in the HPLC-elution curve corresponding to what was called Factor Vil active peak ll, see figure 3. Anan-
lysis of this material by SDS-PAGE in reducing media showed the presence of two peptide chains with molecu-
- _ larweights 90 000 and 80 000 daltons.

. &0 Generation of Factor VIil fragments could also be accomplished in a simpler but less controllad way by
allowing a solution of partly purified Factor VIl containing added Ca2* ions to stand at 4-37°C for more than
one hour and up to about 24 hours. The frace amounts of thrombin or passibly other proteases present such
as kallikrein, was sufficlent to cause fragmentation under those conditions. Separation of this material by HPLC
on an anion exchanger showed two main Factor VIl active areas, peak I and 1, see figure 3. Peak | was not

~ &6 asingle peak but contained four or five partly resolved peaks. Analysis of the various subfractions by SDS-
PAGE in reducing media showed that all contained a 80 000 dalton molecular weight peptide and in addition
In first front fraction a peptide of molecular weight 180 000 daltons, in front and middle fractions peptides of
molecular weight 160 000 and 150 000 daltons and In rear fractions peptides of molecular weight 130 000 and
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The Factor Vi activity eluted later (peak [ position) as one broad peak. Table | gives an overview of the

purification process.



The material obtained at the purificatien procedure descri bed above

cont.ai ned both intact and partly frag- nented fornms of Factor VIII. In
order to obtain Factor VI fragnedP®19T¥Biurified naterial of the partly
purifjied material was incubated 45 with a very | ow concentration

([egr]-NIH units/unit of Factor VIII) of the coagul ation enzyme thromnbin
sui tably atqfgery for ~10-300- mi nutes, preferably 60-90-nminutés. After this
t reat ment nost—of—Factor VIII activity appeared later In the HPLC el ution
curve corresponding to what was called Factor VIII active peak Il, see
figure 8. Abchiemel o\eirSpurfifidutsontof cracedr VY ADSrbiGetdabty ¢Rluci ng nedi a showed
the presence of two peptide chains with nolecu- |ar weights 90 000 and 80
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active greas gv nd L1, see_figure 3. Peak was not 55 a single
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front faction a peptide of nol ecul ar wei ght 180 000 daltons, in front and
m ddl e Hrachmong gadpt i bids of H38Eul 30,088i ght 160 0006a488 1501800 dal t ons
and in rearefyateti ons peptides of nolecular weight 130 000 and 4 EP O

-197 901 B1 115 000 daltons. Further resoluting of conmponents was
acconpl i sheé~By—HR-C~get—Hid-trati-on—on—TSK-4000 SWaf the subtractions of
peak |I. The main conponents of the various subtractions were all shown to
have Fa¥tor VIII activity. The peak Il material contained only two peptide
chai ns of Fxample2 Brepamtipgyefifregnyents@bBrcenYillons and 80 000 dal tons. HPLC gel
“filtration on TSK 4000 SWof the peak | and 11 materi al In the resence of
EDTA to 5  {hemeaterisi obfainedin Exampla 1jwas dielyzqd paginst 042 MIde, 2 pMCp 6.8 and purified
di ssoci at i Bypagfhrempin (me‘ﬂ'aw“vié@@W‘O)Mﬂwaﬂ%mw%%mé“ uniipppr unit
“dal+@ns®pe gewmp Inepbation e37° ‘g '"'""'b'hf
di ssoci at i Hroond hamaly gh Aresaure fiquid oh ﬁ'F'F
‘peak I1. F;l”;e [por- v prraLFecior Vil adtye |
-one. or’ sey of Ehbided i é\ :ﬁe
“novel- Fact gdp ¢ { QRN B affrokfth
fragmented QbooMpiished i ad iaIIaE ¢ abhin marmn&aa sucaes
ant i bodi s g 4pBstidesiiis detbnmined TRE iloacd &mpasiioh B vén I Ribled PErERampid B. AMRStrinalO N
fragment at kfiodeld skueics ivay/ddtdrmindd JuiNg b basdiBbs 8bdueritor..TRE 50000 Balidh pdplide chals fiad the
amaunt s of afiihblErminal afinohdkfsaifence’ Afg-AR TYrTrO@d the 80 600 dhifbfis Qdir Gu-fid-Thr-
-acti ve fgovalg-hengoents; one conposed of a 180 O daltons and a 80 000
~dal t ons pept iTie Fadkn Vit activityoof the mMatdsl eluld fram M6dd-Dgdcatlid(be inhibited byl additibdof@ftibodies
dal t on peptgathat Feotar Vil obfained fionea hasmpphiiachatiént as W8 as(y( miwbtiovwbantitraly prefdiedByO
dal t ons - pe jmmuisatioh efimige with purifiest factor\®I. inimunoti@iihg Of e sdpdrated peptide dhains 8iovwe @ Bat the
dal t ons pepatibetiiesdomithe haemephiopayent aail the mepodiarp! antimdigereadietwith the 88 0pdalior(rhain.
dal tons“petlde chal n and one conposed of a 90 000 daltons and a 80 000
dal t ons peprampe ¥ jalion B aston BIMARIS | n t he various frag-
A commercial high purity Factor VIll concentrate, Octonativ® (KabiVitrum AB) corresponding to 87 000
* units Factor VIll was dissolved in sterlle water contalning 1 mM DFP. The solution was applled to a column
80 containing polyclonal goat antibodies against von Willebrand Factor coupled to Sepharose® ClL-2B gel. Tha
column was washed and the Factor Vill activity fraction eluted as described in Example 1. The Factor Viii con-
talning eluate was concentrated about 45 times in an Amicon® cell with a Diaflo PM 10 membrane and the
buffer was exchanged to 0,02 M Tris, 0.05 M CaCl; buffer pH 6.8 on a Sephadex® G-25 column. This solution
was allowed to stand at 8°C for 18 hours and was then subjected to HPLC on Mono-Q adsorbent as described
& inExample 1. The elution diagram obtained is lilustrated in Figure 3. Here two main peaks of Factor VIii activity
are found, peak | and Il. Peak [ is nothomogenous but probably contains four or five partly resolved components.
To study this, peak | was divided into five fractions and each fraction was subjected to HPLC gel filtration on
. TSK 4000 SW. One main component having Factor VIl activity was obtained in all fractions but the molecular
6



2

nments are probably held together by metal ion bridges. Thus, each fragnent
corrpri ses a pair of two peptide chains. 20 Characterization of the
various peptide chains was perforned ggyiqgpedBenoaci d anal ysis,

am not erm nal am noaci d sequence determ nat| on and | nmrunol ogl cal

techni ques. The data obt ai ped hoi&i t .; 150 0090 130-
000,115 000l "m&., i f o

s
am not erm na o ecular
dal ton pept i ‘fﬁ%% &&8 nl %cﬁ entsofmolecular
ani not ennjna 066 anéd 'ré fa hiy bwo ﬁ‘on&ﬁ&'&molecular
peptide in tig ﬁ@f&@%aﬁiooma%ﬁp&mﬁkﬁcﬁ&%ﬁmﬁdﬁ WwWo'Bepdn¥nts of molecular
I mmunol ogi. Cahelﬁl{wﬂsfbﬁo anbiBODb ¥peltivell. [ESutivPéfinfakbNal rom HEpBlyScryibimideysls Gbuldvibel docom-
al so had in HisHéd andithé SRGEBIA Bdnipbsition 64 weit s tie @inifdiinhing amfhoddkBéubrios WaY Hetsm¥ifUdEThe
per f or med whawifoddid GoigeBitidn gven ITeblé I The'{80900] 160 dob, 1501800430 OGDLLRI PISOPGdaRibnis GBS
-and ‘the hpenbdesah hed thef dame lamiotdmiial dequentecAlH ThraRg-Arh-T@+THi. Tihé BE 0GDafaltons baptitecehain
fol |l owed. Suhsithesimingteymine sequence GuHheTit-Amt ThaTHr- Pdak il Wasagalyzad sy SDSPAGE Inthepresence
ant i haenophi bimercaptoéthenohandshgwrito eritein tivg peptidecchalasrofipbieculapweiihisto 00Ny BO GO redpes-
the sani | est NWalgNmﬂd anahysis gadaminpiprming! sequence determination ghawad fo_be ideaticpliathe paptides
Thus cert ai ndeseribgdidorampixt- Factor VI11 containing as little as tvvo third of

the I ntac® FactihpFagoryl mlgetﬂ"éwwhu'rfm@“? Gowid be 'ﬂh"e}P‘wa&ﬂM Is ‘"s“’amf
activity and leé %’P

known -t hat |§ﬁfﬁ ﬁ%tf'ﬂgﬂ' "@t if“ﬁ?'ﬂ?‘d&& Bireage

prol onged ha (oA a t whol ctor VI I
-moleeule._It is ?AE'P oaglg g*‘ﬁﬂﬂﬁ °t{° lfg @t‘?ﬁ@'@ﬁaﬁmﬁ@%@ VIl can
.occur: upoﬂ exposure to activat ed Factor X orthronmbin. In contrast to what is
the case with frag- 35 = nented Factor VIII nolecul es described in this
tnvention the activated Factor VIII1 has very short half-life and its
.conpasition is not presently known with certainity. Exanple 1. Preparation
.of purifigd Factor VII1 40 A commercial high purity FactorVill

concentrate, Octonativ[err] (KabiVitrum AB) was dissolved In sterile water
contai ning 1 mM DFP. The anmpunt of Cctonativ[err] dissolved corresponded to
‘60 600 units of Factor VIII activity. The solution was applied toa colum
‘cont’ai ni ng pol ycl onal goat antibodi es agai nst von W1l ebrand Factor coup-
;._}.l"ed\{/o Sepphar ose CL-2B gel. The anmount of anti body coupl ed was about 6 ny
Tg@mn gel. The colum was then washed with 0.05 M sodium acetate, 0.15 M
-NaCGl,.. 1 M DFP buffer pH 7.3 followed by 0.05 MTris, 0.15 45 MNad, 2 mM
' . buffer pH 7.35 and finally with 0.05 M Tris, 0.15 MNaG, 0.1 M[err]"
buffer pH 7.35. Elution of Factor VIII was accorrpl i shed by applying a 0.05
MTE s, 0%15 M Nad buffer pH 7.35 containing 0.5 M[err], The elution
“diragramis shown in figure 1. The Factor VIII containing eluate was then
-concentrated about 40 times in an Am oon cell with a Diallo PM 10 nenbrane
_anelwthe buf f erwas exchanged to 0.02 MTris, 0.05 MJ[err] buffer pH 6.8
using a. Sﬁphadex G 25 colum. This solution was subjected to HPLC using
Mono- Q 50 as ion exchange adsorbent Elution was performed using a salt
.gradient fromOto 1.5 MNaCl. The Factor VIII activity eluted | ater (peak

| position) as one broad peak. Table I gives an overview of the

-'-'-purlfl cation process. EP 0 197 901 B1 Table I 5  Schene over
puri fi catggon of Factor VIII from Qctonativ[err].

&
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Purifica- Protein VII1:C WVMIICGAy VIIKAg VIIT:C(IU MII:Ction
step-+ (ng) tot tot (IU tot (U tot‘;U) protein(ng) yield(% 15

Cctonativ 74, 624 60, 670 69, 458 019790181325 1.23 100
anti-vW-  43.4 24,680 29,311 0 569 41
el uate Mono- Q gel 1.6 10, 391 10,074 0 6, 494

17 el uate 25 Euh?llé 2. . Preparation of fragnents of Factor VIII .The

materi al obtarned in Exanple 1 was dialyzed against 0.02 MTris, 2nM [errt
buffer pH 6.8 and purified human thronbin (specific activity 2 800

uni ts/ myj was Amimragid compes Hdpn ofhtheetvaniousnpent ider¢haing I-‘Pfu\"{m@fé""pﬂﬂ Ianit 30
of Factor VIII. After 60 mnutes of incubation at [err] the reaction was

st opped by addi ng the thronbin inhibitor, |- he_mteri g as
subj ected to high MVER K& ! “Mi8Png salt

- () . (L1
gra- digpt el gyson @sgbeforgs Now pi@ naim.gart ofl.Factori M 11 aqtsve
nat'_eN—aI el ut%W af-srgﬁan Dﬁfﬁfre (pe€aK T1T) %ole ny The CIti citivity
of this materi - - M@F@&S—ﬂ\@&%&@—é&isence of
mer cap- toet hdsnl siheBed it5:% conba/n twhJ@ai n cdeponentd.Zee fibdghre 2, .
one peptide clﬁi,.n of5Ag0I elcjuégg wel .%t‘ie. 90. 3é.3 000 %@ztf)ns g:\_rgj anofgher of

nmol ecul as wei qit—80—000—dattormrs—F T O Ul TeterTa rronT Tt

pol yacryl am dgeﬁpl J30:.8,1 4 h?»aar(‘nrrﬁlo shed9® ¢ he 9afti noacl$ anrrp(gq3t i on as
wel | as the amgigot ergygnal agjzoaci §.gequens® of tIgegt wo pgox i des suas
determ ned. THRg amr nogcra P 005|t|§ogﬂs gé\%en T Taplre L] .07 EX n'9le 3.
Am pot er m nal ) hce. nsd-u&-ag—a.giiphasi.
sequenakbr. THre90 ®@ dal t 5r6 pept i5d8 chai H.&had tleelani nobst n nal4.8mi noacid
sequence Al a- TRr-Ar rg- Tyg-dyr- gnd the 000 d.;abt ons tide ain

d u-Ile-Thr- L =~ 6 : - - =eri al

el uted from MAI® O dbl coul 8.be i nifi.Bit ed $6 addi t4.-8n_of 84l i bodideB agai nst

Factor VIII _objai nedj.f3rom asmem)pry ha patg§g1t as gvgl | asG.ba/ a my*_ngcl onal

ant i bodf® pr epamm%mmmﬂ?w. :

I munobl ot ti nd4edt 1 té4separ &s@&d pe-?de chBiths shdad t hat-8 he ad-Bbodi es

fromthe haenopfy | i ag @ati en pnd t g znonochapal ang igbodi eg 7eactagdywith the

-80 000 dal ton Tharm, 25 EX 66 ST.‘ ,rIEpa”il T of §CIOT T fTagments A
AV EHN : '

cormercL@I hi y-Eact ncenf P i Vitrum

a4

&

e . QO
-AB) “or respondiyrg t 3.27 0003udi ts Fagtor VBI8 was 4ligssol vBdiin sigaile
wat er . cont ai niTL n‘iVIDFP. bNg Sol yj ,0n Wag gpp||e7to a godum =
contai ni ng poly&er : i A —ebraRtFae: oupl ed
to Sepharose[efrg CLI#B gell,3The cbMum wdsd washeldband t AeB Fact d@.2VI | |
activitw fractjan elgtged asgdgscrihgg in Exagpl e 1g gThe Fgcgor Viglg con-.
taining el uat eSwars~—concentrated—abont—4 eSS AT AT O e | with
‘a Diafl o PM 10HYenbr3s®e and3:8e b 3 vas3ed hanged t o 030 N 9 0.05 M

[ett] buffer phtf.8 B @ Senhgdex[eqm] G 23,30l unmg 4Thi s goputi ong @S
al Peved to staméa'rﬁrmmmm C on

- Mono-:Q #dsor bent as descri bed 55 in Exanple 1. The elution diagram
“obt ai ned i Blooglealtesisated in Figure 3. Here two main peaks of Factor VIII-
‘activity arefound, peak | and Il. Peak | is not honbgenous but probably
cont ai ns ' f GelVHS plof purified Kz povpatdegponent s. To study this, peak | was

e P a an AU® ol
S v

PG RACYORY]
divided into five fractions and each fraction was subjected to HPLC gel -
f.i-1 t r-at on. ,or]P W 8unytvel of the purifsd Eacier Vi ragliansslessribediinExampjesr2208 dwasshudied extiginvrivialy

was obtai ”gﬂopeu%e's I o doge the Demk | St peaicH rsierial fom the Mono-Q gel step was Iabelled with 28
- using the lodogen method. The labelled protein was separated from non-covaiently bound lodine using gel fil-
tration on Sephadex G-25. The specific activity was 5.3 uCi/pg (19.6 x 10 Bg) and 3.8 uC/ug (14.1 x 104 Bg)
&0 fso'; g-e;: IG ;n:l Ilt.htaspective!y. The Factor VIl labelled by this method retained 50-100 % of its clotting activity.

; n the presence of m toethanol showed that it had
Crtabelod oo | ercap had identical electrophoretic properties as
- Three dogs each recelved an intravenaus injection of 4 pg 12¢]-fabelied peak | material (~20 uCl (74 x 10¢
Bg)). One of the dogs also recieved a tenfold excess (~40 pg) of uniabelied Factor VIil in order to study a poss-
65 ible dose-dependent plasma elimination. After three weeks when the plasma radioactivity had returned to base
: line levels two of the dogs recieved an additional Injection of 4 1g (~15 uCi(55.5 x 10+ Bg)) 125l-labelled peak
I material. Biood samples of 2 m! were collected at certain time intervals (from 1 minute to 56 hours) using
Venoject vacutainer tubes containing 0.2 mi 0.13 M sodium citrate. The blood samples were immediately coun-



6 EP 0 197 901 Bl sizes as apparent fromthe elution position were
slightly different. SD-PAGE in the presence of mercap- toethanol of the
peak fractions showed that fraction 1EI‘W‘.|§9'|9¥1f‘ﬁnt ai ned two conponents, one
of nol ecul ar weight 180 000 daltons and the other 80 000 daltons. Fraction
2 cont ai ned jnly. t conponents of nol ecul ar weights 160 000 and 80 000

ol ecurar' 5 eges ra%bﬁ%%@ﬁ%%%ﬁﬁ?} : ﬁ;ﬁ%ﬁ%‘t &

f on ¢

golrjt ai ned maij \e%f a3 bt RUACE: &W :'m_
al tons, res o % % - % 5o m%%ﬂmﬂ peTy Gt 9d !
mol ecul ar "wei 9‘;& 'y fmﬁt& Il bound24-tdaié tyre bliwlifafdd With ARHiffe!oPT.6 hour™

d
the pol yacr yl;3 @) &idH6.0 Rl 1@ 248264k andl, RapRelival Thd Bisaxsbenbaaedice of radiclabelied
conposi tion g,gm}.l..a&,mg,mm%%mgu@m noaci d sequence was determ ned.
The am noacid conposition is given in Table Il. The 180 000, 160-000, 150
000, \180 @00 B2Hemdbfetic £tk atidin vive1SuryMalin hebtphillasldogies al | had the same
am not erm nal sequence Al a- Thr-Arg-Arg-Tyr-Tyr-. The 80 000 dal tons peptide
chai n had t he aThehenastaticefattoftkafactord/lll idbtiond wag tesled in herappfillir A dbbs using e mixdel desaribed
anal yzed by JIp8-R>GES, $.Tinlimand R Geemwnod, (Bload@0.T2pHT Ak 1982) Bleedingavas induoed indightly anes-
contain two tketzddanimeln by severing thewbexofithe nallguliclplusing @ guillpt® deyiee. Bihegoanal dag ng
tiviey. Am ncaesed afton B min ithe alot wasinelsistwhed. However hilie peimalisheyed @ qu
to be ident i ¢altern-Slepding aseasiopaliysfoppad spentanegusiy within iie sprae time inteyval as noted for pofmpl dogs
VI activi tw“m”w\f'a‘i’%' yntf mpeasynes the qares) the bleading. o,

"’@%FP ined

of antibodies al¥d? "E'é %‘éﬂ Werp 5P : t i} defici 1o 'gglﬁamm

i e SR ek e e %i Lo

ith the 80 W1 - )

\z,imm't no;'c?d co "g glpwr Ol mg%w A E "(“rtr%f"é’rﬂ
_ te

percentages): 2g, Qﬁs " . iRl g
e Sl o o e eeflL o260 i

conposi tign ?icl BfpesRii inatdial RéRish d6velo of its Miigud grior
150 kD 130 gfhlaction: ABouf ity minted tbhowing ijeditdoh t Bleeding flerthe cuticle of tié d6 given peak | Hatstial
1.0 Ll.whscompletelybmésted. The bleeding §mé\idd comected to within the nonRal Ringe as tested &fteFlilsturbance
6.5 ~ 6.of the clot. A sfhilé hemostatic effectivaé\Shtained ifbthé dog given peaR Il Snaterial. The bfeeding from the
5.0 4 .cinicle as well & frdm the tongue stbped completsly within thiry minutes after injection. A normal bleedin time

N 30  was then recorded. The in vivo survival of the biological activity was measured with the chromogenic assay for

' Factor Viil. The results showed that the Factor Viil declined with a half-life of 7.0 and 10.0 hours for peak | and
W1, respectively. These results were thus In accordance with those obtained with 125-abelled Factor VIl in nor-
mal dogs. The bicexponential decline of activity after injection of peak | and peak If material is shown In figure

' 4 and figure 5. In vivo recovery of injected Factor Vil fragments was between 90 and 100 percent.

- 88 In clinical practice the novel Factor VIl fragments of the invention can be administered and used for the
same indication where high purity Factor VIil preparaticns are normally used. The amount to be administered
will depend on the nesads of the individual patient to normalize hemostatis.

Legend to figures
ure 1

Immunoaffinity chromatography of the Factor Vill - von Willebrand complex in Octonativ® on polyclonal
goat antibodies against von Willebrand Factor coupled to Sepharose C1-2B.

Figure 2

Sodium dodecy! sulphate polyacrylamide gel electrophoresis in the presence of mercaptoethanol of the
Factor Vill eluate from the HPL-Mono Q gel step.

Flgure 3

High Performance Liquid Chromatography (HPLC) on Mono Q gel of the Faétoerll containing eluate from
-the immunoaffinity chromatography step, described in example 3.

Figure 4
Bioexponential deciine of radloactivity In whole blood from normal dogs receiving 1251-labelled Factor VIl
| 9



6.6 6.5 6.2 6.3 6. 6.1
Ser 10.0 9.6 9.7 10.0 9. 8.3
Au 6.2 6.3 6.3 EP 0 197 991 B1 5 I“IIII "II"!Iﬂ "lll " |II| 5 7
Adn 4.2 4.0 3.8 3.3 57
20 - Pr Opeak 1 (n=3p(W and of FactobVIf} activity in pldsm@ from one hemﬁpmia dog receiving lsactor VIl peali.(4).
4.5 Gy . .-Therapid phase of distfbution (t=0.12 fioufs) is not shown.ibthe figure. 5. 6 . 5.8
5.7 Ala 4. Bhe radioactivitylin the pellet of TCAlprdcipitated plasthafollowed, after orré@:tion for the hemGlocrite, the
4.8 Val " dotté lines. This IndisatBs that the deBection of the 125hadiivity curve aftep 8 Bours is due ®. férmation of
5.4 Met 6 radidabeilled iow mafecgar weight metabolites and/or fre@'24ipdine with a lorserchalf-life than Bactyr Vill. The
3.5 1le half-litg of Factor Vilj deyived radioactlyitysin normal dogs/pr Hactor VIll actlyityjn hemophitia dgogswas detey-
5.7 Leu 1yneyl by linear regrgssipn analysis qfter fransformation ¢f Fagtor VIl (radio)gctiyity In blood apd glasma, re-
7.7 Tyr spedjively, to naturablogarithmic valuesg 3 3.8 4.3 5.1
4. 4 Phe . 4.5 4.4 4.5 4.7 4.9
5.7r’°ﬁ€!£_ﬁ 13 1.4 . 1.5 15 18
é é B L onenhaé ine of radioac‘t_j)vl m%vhole bloodst?n? normal dog h%ng 125].4 llid Factor vl
3. 4 gg‘
4 7 In the fi

n=2) (M Factor Vlll In plasma one hemophili dgg receiving Fa ‘2{%}"“ peak ll
%%dwat

bution lsno 8l 4 B o
VI in “O%&ﬂd es: &&.vaex AN 'ﬁ'ﬂysﬁiﬁ g ﬁ‘.ﬁ*ﬁ ot
fractions dggiite tnﬁ ’M Vil The
studies in namm#sademuaémema&cﬁv R HorBiadg ddrsmaremlaalv«wm &Mem:sfaeafel
step was | ahiRdd by tindék fegredshh ahwsramﬁﬁsanmdmc&mmao)aﬂwhm AR PlaphQ ki N
wasi sepas atspectively) B natral logadtiivaluds, bound i odi ne using gel fil- tration on
Sephadex G 25. The specific activity was 5.3 [err]/[err] (19.6 x [err] Bg)
and 3.8 [err]/[err] (14.1 x [err] Bg) 50 for peak I and I, respectively.
The Factor Glalmis | abel | ed by this nethod retained 50-100 %f its clotting
activity SDS- PAGE i n the presence of mercaptoethanol showed that It had
identicaf cGlaimsfopthefoliawing Confracting Stases lﬂ# &1 PECER,/GR &1, iLL(LY, ¥/ 88 dogs
each received an Intravenous injection of &err] [err]-1abelled peak I
material (~201{Astiye 0}("3“1?!‘!’ ctapMifl yC cheygaterized hyieantaivipaiwaneptide chains hqving mglecular
t.enf ol, d exc!% 8 80000, daltanscnerpactively angrhaning the aminotarrping! amino agid sequepces
poss-- 55 - ANgTa-AmAB H&ﬁéﬂ&bﬁﬂ'ﬁmmwwmw andhpavieg the amiseacidoamrosifipnsn
the\Q/a§ﬁa radi oactivity had returned to base line levels two of the dogs
recieved an additional injection of 4 [err] (~15 [err](55.5 x [err] BQ))
[err]-labelled peak Il naterial. Blood sanples of 2 nl were collected at
certain tine intervals (from1l mnute to 56 hours) using Venoject
vacutalggr tubes containing 0.2 m 0.13 Msodiumcitrate. The bl ood sanpl es

Vier.e i-nmedi ately coun- EP 0197 901 Bl ted for radioactivity.
' 40
45
80
&5
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The dégr‘adati on rate of the [err]-Factor VIIl to netabolites—and-free —_—
i odi ne was anal yzed by gel filtration of plasma collected
hours after the Injection, on a Sephagpyefresssscol um. - Thi sﬂ l ”m' H I

) * L M H * ’

anal yzed by precipitation of plasma with TCA Plasma, | ni

precipitated with 1 m 20 % TCA. After cen- 5 trifugation for 10 mn at 1
500- g the radioactivity-was' counted |n mpegdpit aggexpnd supernatant. The
results showed that the factor VIII bound [err]-radioactivity was
elimnated with a half-life of ésﬁﬂours' erT] 0. 2 1=3) and 10.0
hours[err}0: 2(n=2)for peak | aﬁ [, resp ctivellg‘. The bi oexponenti al

decl i ne of radiol abel |l ed peak Aspnd 11 aBerial 44 shown In figure 4 and
figure .5. 10 B. Henobstatic g&ﬁect angy bn vivoagurvival in henophilia
dogs The henostatic effect of the Factor_ VIII fractions was tested in
‘hermophilia A dogs.using the modBl descri%&d by R Gles, S. Tinlin and R
G 'eelwoode (Bl ood 60, 727-730, s@P82). Blwedi ng v@g i nduced in lightly anes-
thetized animals by severing ':Tg?uapex of, the nai 7,cuti cle using a

guill oti ne device. In the nornmal "dog bl & ing 15”7 ceased after 2-8 min if
the clot was not disturbed. Hofdwer, the3.BenophibiZx aninmal showed a quite
different pattern. Bl eeding ocggagionall ég at opped? gpont aneously within the
sane ti me®interval as noted for_normal ddgs but It always restarted and
continued until neasures were ©d¥en by tSh opera®dr to arrest the bl eeding.
Two henophilia A dogs which wepgaseverelg/gFactorgd 11 deficient (<1 %

-Factor- VI11 of normal |evel) r? used in_the st c}‘)r/ and recei ved
| nt's{;_avenogs I'nj ections. of peak "Bland |1 erial9*% espectively, obtained
accordi ng 20 to Exanples 2 amgt3. The Z@gount of.gFactor VIII injected was

calculated to be sufficient tolg'#ve an i‘pk;i al %&sma | evel of 2 units
Factor WIII activity/m (200 % t he nol hu | evel ). Bl ood sanpl es of
5 mM were collected at tine intledvals fr%Mm 2 m n?4%0 96 hours after

i njectiong The sanples were im'mdi atelygeqntrifugegd at 2 000 g for 20 min
to obtain platelet poor plasma, The pl asrrg was gé"{s?a_yed for Factor VIII.
‘Bot h .dogs bl ed vi gourously frofPeheir cld ped t ails before injection of
the material. The dog which 25Trepeci eved.geak |l2/mterial had al so :
.devel oped a spontaneous and faa_% bl eediO%g at thg yoot of its tongue prior
EA RN ectseon. About thirty mn s foll oW ng injection the bleeding from
‘f-he cuticle of the dog given pddk | nat&hal was3donpletely arrested. The
bl eeding time was corrected topapgthin thgynormalgrange as tested after

.di st-urbance of the dot. A simlal henostatic effect was obtained in the dog
‘gi.ven peak 11 material. The bleeding fromthe cuticle as well as fromthe .

tongue  st¥ppe Y f@{i‘;;%fm%f mﬁgdmaﬁeﬁzggbygpmwnq %qggqe _MA?,B . ar
bleedin ¢ @”‘:ﬁ&%—“ﬁ“ﬁ‘”t e %%Fisg's‘ﬁ"‘*‘”m""éz% "%‘"&%"@F«"ﬁ% *ﬁzg“"a’

ressits showed that the Factor VIII declined with a half-life of 7.0 and
10.0 hourg for peak I and tI, respectively. These results were thus In
accordance with those obtained with [err]-1abelled Factor VIIl in nor- nal
dogs. The bi oexponential decline of activity after injection of peak |I and
peak Il material is shown in figure 4 and figure 5. In vivo recovery of

I njected Factor VIII fragnments was between 90 and 100 percent. 35 I n
clinical gractice the novel Factor VIII fragnments of the Invention can be
adm ni stered and used for the sane Indication where high purity Factor VIII
preparations are normally used. The amount to be adm nistered will depend
on the needs of the individual patient to normalize henostatis. Legend to
figures 40 Figure 1 Inmunoaffinity chromatography of the Factor VIII - von
"W | ebrarfd conplex in Octonativ[err] on polyclonal goat antibodi es agai nst
von WI Il ebrand Factor coupled to Sepharose Cl-2B.

"
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45 Fi gure 2 Sodi um dodcyl sul phate pol yacryl am de gel el eet+rophoresis—t+a——
t he presence of mercaptoethanol of the Factor VIII eluate
Q gel step. Figure 3 High PerformanE@8197f84 Bt Chr omat ogr aph W‘imml Imﬁﬂm
Q gel of the Factor VII'l containing el uate fromthe i muno
chromat ography step, described I n examggekps- Sh1 iy Pure 4 Bi oexponent i aI
decli-ne. of radi.oactivity.ln whol e bl ood from nornmal dogs receiving-
[err]-labelled Factor VIIl 9 ER_Q.197 901 Bl peak | (n=3) [err] and of
Factor VIII activity In plasnBy$rom onq,Benophiyjja dog receiving Factor
Vill pea!k | (A). The rapid phgs Asg of di 3t i butio 7(t 0.12 hours) is not
§hown'in the figure. The radioactivity Th the pé’llet of TCA precipitated
pl asma fol |l owed, after correcBbn for #aB henot&drite, the dotted I|ines.
Thi s indicates that t he deflegﬁ fon of hg [err] ?\Svtlwty curve after 8
hours is due to formation of radloaelledq nmol ecul ar wei ght
rreta@ "™ es and/or free [err] PERIi ne wi Bw3a | ongb® hal f-1ife than Factor
VI The half-ife of Factor Eid! deriwep radiaagtivity in nornmal dogs or
Factor Vill activity in hem)pﬁy ia dogg s deter- mned by |inear
regression analysis after tra Yormatidn’of Fad® w1 (radio) activity In
bl ood agg pl asma, re- spectivBr(y to ngtSiral | agdrithmic values. 10

B

Figure | oexponential declig r adi o?cti Vi t!?’G' n whol e bl ood from nor nal
dogs receiving [err]-Iabell ed act or VITl peak (n=2) [err] and of Factor
VIIl activity in plasm from# hermpl‘h-Bl a dodt.Becei ving Factor VIII peak
I [err]. The rapid phase of vaptributgop (t=0. % hours) is not shown in
the figue. 15 The radi 8‘?0“ vity_In the pellet of TCA precipitated

pl asma foll owed, after correc Bn for 8ne henmot®érite, the dotted |ines.

This indicates that the defl efté on of gl [errlgactivity curve after 12 _
hours:|s due to formation of yadi ol abehl d | ow m)l ecul ar wei ght netabolites

and/ or free [err]iodine with e'1onger Af-1if&Phan Factor VII1. The

hal f-1i#® of Factor VIII deri Vs radiododivity 4,3 normal dogs or Factor
VIl activity In henophilia dﬂ? was dgter- m by linear regression
anaIyS|s after transformatlon Factor VIl (radio) activity in blood and
pl-asma, re- 20 spectively, Bhat ur al 24dgarit Avbc values. dains 25
_'Ctalms for the follow ng Cont[ﬁctlng St o4 es: %4CH DE, FR &8, IT, LI,
qasy AN, "SE 1.. Active fragrrent of human_Factor VIII :C charact erized by

-cont ai ni ng two peptide chains ‘r‘faw ng mBt®cul ar Indi ghts 90 000 daltons and
80 000 daitons, respectively &md havin§.0 he anigngterninal anino acid
;jsequences Al a- Thr Arg-Arg-Tyr-Tyr- and @ u-11le-Thr-Arg-Thr-Thr-

;~r eSPeCt gyely 8/Ativ bt of fimait PAcRPAH Lbnara B 8d iy 'obBaining Swo peptide chains havtﬁg molecular
' weight 130 000 daltons and 80 000 daltons, respectively and having the aminosrminal aminoacid sequences

_ Ala-Thr-Arg-Arg-Tyr-Tyr- and Glu-lle-Thr-Arg-Thr-Thr-, respectively and the aminoacid composition :

12



Al

35 40 45 50 55 10 . 90 kD 80 kD Cys

6.8 - 4.7 Asn 4.2 4.5 Thr

ST s Gys...,,,,@.,,ls%_g 5.7 li!l!yﬂlﬂlllﬂﬂﬁfﬂml_
5.0~ ‘f 4.8 VaI_ ' 68 5.4 Ne.t. _ 2. '
N 54 I X 1
22Lys 5.5 5.4 Hi s 3.4 3.5 Arg

4.7 5. 0 35 2. ACtI Trag of hu Factor VIIl : C

characterized by containing tmn eptlde ai ns ha%T ng nol ecuar wei ght 115
000 dal tons and 80 000 dal t ons,Aspespect i4dl y and6k@vi ng t he ami not er ni nal
sequences Al a-Thr- Arg-Arg-Tyr-gg - and §gi- 11 e-ghg- Arg- Thr-Thr -,
respectively and having the am.inhc')_aci d cosrrplosi ti 02:340 45 55

S 0 .
Ser 8.3 10.0
Glu 5.7 5.9
Gin 5.7 3.3
* Pro 4.5 5.8
Gly 5.7 5.6
o Ala 4.8 4.6
S a o val 5.4 5.5
S | Met 3.5 2.6
b Ile 5.7 4.4
25 Leu .. 7.7 10.3
Tyr 4.4 3.8
Phe 5.7 4.5
_ Trp 2.2 1.5
el Lys . 5.4 5.9
_ His 3.5 3.3
= Arg 5.0 4.3
385
4. Active fragment of human Factor VIl :C characterized by containing two peptide chains having molecular
e C weights 150 000 daitons and 80 000 daltons, respectively, and having the aminoterminal sequences AIa-Thr-
\Q FR Arg-Arg-Tyr-Tyr- and Glu-lle-Thr-Arg-Thr-Thr-, respectively, and the aminoacide composition :
T w
'«
&
85

13



1.3
Thr .
8.3
Pro._

4.8°val ' -
5.7

EP 0197 901 Bl 80 kD

Tyr .
1.5 Lys?®
50

115 kD * ' S s
1.1 Asp 4.7 © 6.7 Asn 4.5 .
Siaw  CTR, TS MWW
- 5 osa YT EE e 80”5'7_-1950-5'-‘0 T T TS
4.4 Leu, 77 9 9 25
4.4 43¢ 1.3 57 0.8 4.7 Trp 2.2
4.4 32.4 3.Act?§}g Plrzgmgn.{ of hfﬁ?ﬁn Fact or ?/I I4I Ar%

char acterized by containing tAsnpepti dd.8hai ns $1@vi ng nol ecul ar wei ght 130
000 ‘dal tons and 80 000 dal t ongyy respec%i ely arbdzhavi ng the am noer m nal

ami-noaci d sequences Al a-Thr-Arg-Arg-Tyr-Tyr- and G u-Ile-Thr-Arg-Thr-Thr-,
respect el y and the ani noaci #%onposi 83n: 40 %8 50 55 12 EP 0 197 901

Bl 8
Asp

6.3

kD

130 kD 5 6lu
4.7 6.5 AsE]n

Pro
Gly
Ala
Val
Met
Ile
Leu

Tyr

Phe

Trp

Lys
His

Arg

5.7
537°
4.5
5.7
4.8
5.4
3.5
5.7
7.7
4.4
5.7
2.2
5.4
3.5
5.0

6.8YS 1.3 1.0
5.0 Thr 6.1
3.8

5.8
5.6
4.4
5.7
2.7
4.3
10.1
3.3
4.4
1.4
6.6
3.3
4.0

§. Active fragment of human Factor VIli :C characterized by containing two peptide chalns having molecular
" weights 160 000 daltons and 80 000 daltons, respectively, and having the aminoterminal sequences Ala-Thr-
Arg-Arg-Tyr-Tyr- and Glu-lle-Thr-Arg-Thr-Thr-, respectively, and the aminoacid composition :

14



10 Ser 8.3 1

S U RS R g
.3 Pro : : y : : : ﬂ

AT LR S S UL - Ll
5.7. 4.5 Trp 2.2 1.5 Lys 5.4 5.9 H's

35 .. --33Ag - . 50 4. 80 kD" AcdpQ &Df r agnent -of * human '
Factor VIII :C characterized by containing two peptide chains having

mol ecul ar wei ghts 150 000 dalt —respectively, and.
having the am noterninal sequertd®s Al a- Th? Arg- Arg- Tyr-Tyr- and

G u-11e-THr-Arg-Thr-Thr-, respegpl vel y, & the 8pBnoaci de conposition: 45

55 13 EP 0 197 901 B1 80 kD 150 kD, Qys 1.3 0.8 Asp
4.7 6.0 Asn 4. 9sn 495, 5.9 6. 1 6.2 10
Ser 8.3 9.7 @u Thr 56 6.56.3 A n 5.7
g? ' Sl_\5_/ 10 c 6 A . 8'Ser Pro 43'3 4.9.6 5.8 Ay
R ' a - Glu 5.47 6.3
Gln 5.7 4.0
o Pro 4.5 5.5
Gly 5.7 5.6
L _ Ala 4.8 4.4
. ;'xf o o val 5.4 5.5
e Met 3.5 2.6
o Ile 5.7 2.1
_ _ Leu 7.7 10.1
T Ty 4.4 3.3
R Phe 5.7 4.5
Trp 2.2 1.3
R G T Lys 5.4 6.8
A R His 3.5 - 3.2
U e 6. Active fragment of human Factor VIll :C characterized by contalning two peptide chaine having molectiar
ERO " welghts 180 000 daltons and 80 000 daltons, respectively, and having the aminoterminal sequences Ala-Thr-
AR Arg-Arg-Tyr-Tyr- and Glu-lle-Thr-Arg-Thr-Thr-, respectively, and the aminoacide composition :
TR
485
s
K

15
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"4:3 Leu 7.7 10 3.5 2.7 11e

125 - .
G0 mame s e AN
- 5. Active fragnent of human Factor VIII :C characteri zed' by contai i ng twc;

~pepti de chai ns having nol ecutar wei ghgg kb60 /B0 kil t o T ¢
. L , _ ons and 80

_ Lre;pifg ¥e| yir and _hgwgng t he am noterm nal sequences Al a-Thr- 000 daltons,
Ag-Arge tyre tyre an u- | | e—Fhrf—Arg—Fht—Fhr~——respect i vel :
__i[ménpaeu d 'cgméozltlon: 40 45Cy5 14 1EP 0 19P.801 B1 80 k)[/i ancljesE)hED Cys

Asn - 4.5 5.9 IR 7 o ST ] >0
: Ser o 8.3 9. 6ASY y 4.5 5.7 5.8 6.3 dn 5
4.0 Pro 4.5 %'5 g ' T
4.8 10 y 6.1 %.6 5.6 Ala
4.8 4.4 Val 5.4 5.5 Met 3.5 2.6 |11
5.7 4.1 Leu Ser; 83301 oH-0 | Tyr
4 4 . 3.3 _Phe Qﬁ;? 5.74.5 Tr§.2 2.2 1.3
: Gin 5.7 4.2
* Pro 4.5 5.7
Gly 5.7 5.3
A]§ . 4.8 4.5
R val 5.4 5.3
' Met 3.5 2.4
_ _ Ile 5.7 4.4
» s - Lew 7.7 10.0
Tyr 4.4 3.2
Phe 5.7 4.4
Trp 2.2 1.2
Lys 5.4 6.9
His 3.5 - 3.2
Arg 5.0 - 4.3
B 7.Aphamacauﬂeal preparation containing as an active ingredient a Factor VIil :C fragment accordingto
any of claims 1-8. '
S 8. An active fragment of human Factor Vil :C according to any of ciaims 1-6 for use in the treatment of
B A - haemophilia. ' '
Y 40 7 9.Anactive fragmentof human Factors Vil :C according to any of claims 1-6foruse in normalizing hemos-

tasis In haemaphilic patients.
10. Use of an active fragment of human factor VIl :C according to any of claims 1 -6 in the manufacture
of a medicament for the freatment of haemophilia.
11. Use of an active fragment of human factor VIl :C according to any of claims 1 - 6 in the manufacture
+ ofamedicament for normalizing hemostasis in haemophilic patients. _
12. A process for the preparation of factor VIl :C fragment according to any of claims 1 - 6, characterized
inthata factor Vil :C containing material is purified using immunoaffinity chromatography, optionally containing
covalently bound antibodles againstvon Wiliebrand factor coupled to the gel matrix, eluting the purified material,
optionally followed by anion-exchange chromatography, and thereafter fragmenting this material by using a
so  very low concentration of thrombin and Isolating the factor VIl :C fragments.
13. A process according fo claim 12 wherein thrombin is used in a concentration of 10-2 NIH units/unit of
factor VIl :C.
: 44. A process-according to claim 12 or 13 wherein the said purified material is incubated with thrombin at
o ‘a temperature of 37°C for 10 - 300 preferably 60 - 90 minutes.
&5 15. A process according to claims 12- 414 wherein the factor VIl :C fragments are isolated using salt gra-
_ dient elution at pH 6 - 8. . '
16. A process for the preparation of factor VIl :C fragment according to any of claims 1 - 6, characterized
_in that a Factor Vil :C containing material is purified using immunoaffinity chromatography, optionally contain-



lys. -~ ° 5.4 6.8 H s 3.5 32A
4.2’ 35 6. Active fragnent of human Factor VII|I
contai ning two peptide chains having g fssbfge Wei ght S 18 ﬂm ’n“@ #’m
80 .000 daltons, respectively, and having the am not er m nal *sequenn

Al a-Thr- Arg-Ar Thr T re pe
ﬁﬁﬁ%ﬁaﬁ“ o5 ool kv &m ool
1.8__0 kD 5 to stand at 4 - 37°C in the presence ﬁ” lons, optlonall owed by anblmg%o
4.7 phy, and Isolatln the Factor VIIi :C fra

10 Ser 5 118A rocess according t cihini1é wherein the Factoﬁlll? cfragments ar@isaaﬁ using salt gradient

5.7 %olution'dl pH 6 - 8.

5.7 Qy 5.7 5.3 Ala . 48 4520

Val = . Cl&imé for the followingSCdvitfacting State : AT3. 5 2.4 1le 5.7

4.4 Leu . 7.7 10.0 Tyr 4.4 3.2 Phe

5.7 \_ 1o 4. 41, Appcessforthe prepalation of Factor Vill :¢ frélgnibidt characterized by purifyring a Factor Vill :C con-

Lys tdining material usingSin@nuhbaffinity chromatografShy optionally conteiniri owalently bound antibodiés

4.3 7. A pharsasiost ven Willébrand Eaclor goupied tathe gel matrincpliuting the puriied materiahgptierally:followad by

Factor VIII :W&gﬁmh ehrematogranhys gnd thereafior frggmenting this matedal by using a very low concentration
of thrombin or by allowing the maberlal in presence of trace amounts of a protease to stand at 4 - 37°C in the

18 presence of Ca?* jons, optionally followed by anion-exchange chromatography and isolating the Factor Vil :C

" fragments, wherein said Factor Viii :C fragment is a fragment, containing two peptide chains having molecular
weights 90 000 daltons and 80 000 daltons, respectively and having the aminoterminal amino acid sequences
Aa-Thr-Arg-Arg-Tyr-Tyr- and Glu-lle-Thr-Arg-Thr-Thr-, respectively and having the aminoacid compaosition :

90 kD 80 kD
: Cys 1.4 1.3
» Asp 6.8 4.7
Asn 4.2 4.5
Lo - Thr , 5.3 6.1
U e Ser 7.8 8.3
Sl Glu 6.4 5.7
Gin 3.2 5.7
- Pro 5.4 4.5
o Gly - 5.8 5.7
E Ala 50 - 48
Cohe ( Val 6.8 5.4
b Met 2.6 3.5
lle 4.7 5.7
Leu 9.6 7.7
- Tyr 5.1 4.4
' Phe 4.9 5.7
Tp 1.8 2.2
| Lys 55 5.4
® His 3.4 3.5
Arg 4.7 5.0
85  2.Aprocess for the preparation of Factor Vli :C fragment according to claim 1 wherein said Factor VIl :C

fragment is a fragment, containing two peptide chains having molecular weight 115 000 daitons and 80 000
" daltons, respectively and having the aminoterminal sequences Ala-Thr-Arg-Arg-Tyr-Tyr- and Glu-lle-Thr-Arg-
" Thr-Thr-, respectively and having the aminoacid composition :

17



8. An active fragment of human Factor VIII :C according to any of clains

1-6 for use in the treatnment of haenophla. 40 9. An active fragmentof
human Factors VIII :C according toemeuwmetemlgi s 1-6 for usegi e
henos- tasis in haenophilic patients. 10. Use of an acti veﬂ“lmmmﬂmmm
human factor VIII :.C according to any of clalnms 1 - 6 in the nanw act use o
a ‘medicanent. for the treatnent-.of .haemBptkD | a. 1115 kBe of- an..active
fragment of human factor VII1 :C according to any of clainms 1 - 6 in the
manuf acture 45 of a nedi céﬁeﬁm‘fmtasi s in haenophilic
patientg. 12. A process fot¥Y8he prepardt3on of fhdtor VII1 :C fragnent
according to any of clainmsAdp6, characyezized ingthat a factor VIII :C

containing material is puripfied using i noaffiEi ty chromat ogr aphy,
optionaly containing coval At | y bound §$T}Jbodi es&gai nst von W1 | ebrand
factor coupled to the gel ®atrix, elutémy the puBi2ied material, optionally
foll Q\_/‘\//eﬂd by ani on- exchangeggpr omat ograghy, and tggreafter fragnenting this
matertal by using a 50 very |ow concentration ol thronmbin and Isolating
..t_.he,.-f actor VI1I :C fragment¥s’ 13. A pr Sckss acco51§_ ng to claim12 wherein
‘thronmbin is used'in a concgfifraton of gggr] NIH gm ts/unit of factor VIII

: C. 14. A process accordi nﬁﬁ]o claim 1%§r 13 whgrein the said purified
materi-a® is incubated vvith%ronbin at "& t enpera l}re of [err] for 10 - 300
preferably 60 -90 m nutes. 15. 847 processb&iccording to clainms 12 -
14 wherein the factor VIII i fragment ﬁ_ﬁre i sol gtged using salt gra- dient
elution at pH6 - 8. 16. Ayp[ocess for the preparation of factor Vil : C
fragmenp according to any 8B clainms 1 54 chara®®erized in that a Factor
VIl ;C containing materi aMets purifie@®sing i nggroaffinity

.chr.omat ogr aphy,. optional | yggontain- 16 EP 0 197, 901 B1 ing covalently
Hbound anti bedi es agai nst vg W1 I ebrané'?:actor coupled to the gel matrix,
eluting the purified materleu and therdalter fra@&nting this material by
allowing the material in pypgsence of tigge. anoungg of a protease to stand
at-4 - [err] in the presen of [err] ions, optlgnal ly foll owed by _
‘ani'on- exchange chromat ograg , and | sol®af i ng the fHactor VI11 :C fragnents.
‘5 v '17.A process accordffgg to clai m2® wherei §.8 he Factor VIIl :C
fragnents are Isol ated usi salt gradi Pt el uti% at pH6 - 8. dainms for
the\fgl®ow ng Contracting te : AT 10™ 1. 'Q‘orocess for the _
preparation of Factor VII1 Hi& fragment &Haract erBZd by purifyring a
‘FactorVII'l :C con- taining r@t erial usigyg i munogfdinity chromatography,
opti.onal ly containing covaﬁe tly bound anti bodi es” agai nst von Webrand .

‘Factior coupl-ed to th ngl matrix, eluting the purified material optiaqnally
f.ol---ovel by r pRcess orflie preperetion.t Ee @Fﬁ QWW re;;wgg i
mter F”ng Fﬁ‘%nﬁw"& 'F}; : E@;ﬁg%ﬁ%ﬂ e
N e-Thr-Afg~ hr: e amin : .
inyhe 15 presence 0 e%g% rons, - optronally TolTowed by ani on-exchange
-.C:hro_.nat‘ggraphy. and isolating the Factor VIIl :C

45

. 80

©
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fragnénts wherein said Factor VIII :C fragnment is a fragm%
two -pepti de chai ns havi ng nol ecul ar vverghts 90 000 daltons and 80 000

o e e L LT

having the am noacid corrp05| tion: 90 kD 80 k
1.3 25 - .. . . Asp 80KD fBEBKD 4.7 Asn
4,2 4.5 .Thr 5.3 6.1 30
Ser 7.8 8—3—Et -1 5.7 Gn
3.2 5 5.7 Pro Cys 54 13 4.65035 dy
5.8 5.7 Ala 5.0 4.8 gVal 6.8
5.4 40 ASP i 47 85 3.5 lie
4.7 5.7 Leu Ash - g9 5 45 7.9045
Tyr | 5.1 Thr 4.4 Phe g1 8.34. 9 5.7 Trp
1.8 10 2.2 Lys 5.5 5.4 50 '
Hs 3. 4 Sery 5 arg 83 10-3.7 5.0 55
2. A process for the preparatG!m of Facto®Xill :C &8agnent according to
claim1 wherein said Factor Vg :C frag n;t is a fgagnent, containing two
pept.i.de chai ns havi ng nol ecul melght 1 00 dalt ns and 80 000 dal t ons,
respectivéy and having the a oterm nal guencesY
Al a-Thr-Arg-Arg-Tyr-Tyr- and Qip-I1e-Thr-&7- Thr- Ts,ls-, respectively and
havi ng the am noaci d conposi t'A o 17 Elzé) 197 90&681 80kD 115
kD5 - _ g;s ' .3 1.1 Asp
4. T - 6.7 Asn Val 4.5 5.4 4.8.5Thr 6.1
6.2 S Met 35 2.6
R lle 5.7 4.4
: Leu 7.7 10.3
25 - Tyr 4.4 3.8
S Phe 5.7 45
. » ' lys 54 5.9
SRR - - His . 3.5 3.3
Arg 50 43
‘86 4.Aprocess for the preparation of Factor Vill :C fragment according to clalm 1 wherein sald Factor VIl :C -

fragment is a fragment, containing two peptide chains having molecular weight 150 000 daitons and 80 000
L o daltons, respectively and having the aminoterminal sequences Ala-Thr-Arg-Arg-Tyr-Tyr~ and Glu-lle-Thr-Arg-
: s\_: o Thr-Thr-, respectively and having the aminoacid composition :
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r _ 8.3 9.4 Au 57 ___ . 58Gn
5.7 GI 3.5 15 c ng;msmm Pro i g 4.5
\z'/éi g \ 45i_4 ' 5.8 g/th 93. 5 ”","c, ||||[L|||j||1||§l|||l
4:3 Phe .. . V57 VRN T P 1.
395 o 3.4 Ar"g p— 5.0 . 44 3. A procg;sg 1|‘_“of t he
pr epar atsi on of Factor VIII c@f r agnment Atscordi ng qlg claim1l wherein said

Factor VIII .C fragment |s Aspragnent, éohtaini ndd-®wo peptide chai ns having
mol ecul ar wei ght 130 000 dajhgpns and 804300 dal t amy, respectively and

havi ng t he am not er m ned an:i.noaci d sequgnces Al a- B{-Ar g- Arg-Tyr-Tyr- and
Q@ u- Ile-Thr-Arg-Thr-Thr-, Ié"spect i vely ahd havi he am noaci d i

conpgsj f on: 40 45 50 55 SP 0 197 908.31 80 RD7 130 kD Qys
1.3 1.0 Asp Gl 4.7 45 Asn 4.5
5 0 Thr 6.1 6. 3910 Ser
8.3 . 10.0 Gu  Gin 5 8.7 3.85.9 G n 5.7
3315 4 . Pro Pro 45 55 45 5.8 Gy
>t e As Gl ° 57 56
- Aa . 48 44
| - Val 5.4 5.7
i | Met 3.5 2.7
fle 5.7 4.3
| - Leu 7.7 10.1
% Tyr 44 3.3
Phe 5.7 4.4
Tip 2.2 1.4
Lys 54 6.6
His 35 3.3
Arg 50 40

s

§. A process for the preparation of Factor Viil :C fragment according to claim 1 wherein said Factor Vill :C
fragment is a fragment, containing two peptide chains having molecular weight 160 000 dailtons and 80 000
daltons, respectively and having the aminoterminal sequences Ala-Thr-Arg-Arg-Tyr-Tyr- and Glu-lle-Thr-Arg-
Thr-Thr-, respectively and having the aminoacid composition :



val S 5.4 5.5 Met

S v 3.8 By e 1? s L

2.2 1.5 Lys .

3.3:Arg 5.0 : 4.3 35 4. Aprocessfor t he
preparation.of Factor- Vi1l :C fragnent acggrm ng to1gh&KDM 1 wherein said
Factor Vi1l :C fragment is a fragnent, containing two peptide chains having

nol ecul ar wei ght 150 000 dalt pectively and
havi ng theg am not erni nal seunMSes Al a- Thit:3\r g- Ar g- 0.3& Tyr- and

G u-1le-Thr-Arg- Thr-Thr-, ctively a havi ng am noaci d
conposi tion: 40 45 55 19 8§§§ a(;750 kD 5 5l
oys: 1.3 No.g Asp 45 3.9 4.7 6.0 Asn
4 5 5.7 Thr Thr 6.1 6.1 668 Ser 8.3
u - 5.7 6.3 5.7 3.8
15 & pPgT Ces 4.5 98 5.8 Ay
5.7 5.6 Ala Gu 4.8 57 468 Val 5.4
5.7 20 Met ' 3.5 2. | e 5.7
4.3 Leu 7.7 Gin 10.1 5’7 4.0 Tyr
4.4 % 3.3 Phe Po 57 2.5 :
L _ Gly 5.7 5.6
SR SO . Ala 4.8 4.4
. _ Val 54 5.5
o ' Met 3.5 2.6
lie 5.7 4.1
| - Leu 17 10.1
Bk Tyr 4.4 3.3
Phe 5,7 4.5
e - Tmp 2.2 1.3
S w Lys . 54 6.8
" His 3.5 3.2
Arg 50 4.2
I 's8 6. A process for the preparation of Factor VIl :C fragment according to clalm 1 wherein sald Factor VIl :C

~ fragment is a fragment,. containing two peptide chains having molecular weight 180 000 daitons and 80 000
T " ‘daltons, respectively and having the aminoterminal aminoacid sequences Ala-Thr-Arg-Arg-Tyr-Tyr- and Glu-
: &“ _ Hle-Thr-Arg-Thr-Thr-, respectively and having the aminoacid composition :

E e - b N



Trp 2.2 1.4 Lys 54\6—6—H—s\

3.5 3.3 Arg 5.0 4.0
process for the preparat|on of Fact P 0997901 BC fragment acco u H ' ,II,
wherein said Factor VIII :C fragnent is a fragnment, containing

chains having nol ecul ar wei ght 160 000 Ié@ns ang 8(?( 000 “dal t ons,
respectively and having-the aminoternin quene 8 .-
Al a-Thr-Arg-Arg-Tyr-Tyr- and. Gu-lle-Thr-Arg-_ Thr-Thr-, respectlvely and

havi ng the am noaci d’ corrposwson 40 50 155 20 @ ) 160 kD Cys
1.3 s 0.8 Asp Asn 4.5
5.9 Thr . 6.1 Asp 6. 5 Y 5.7 8.3 . 9.6
G u 5.7 Asn 6.3 Gn 45 - - 585 7 4.0 Pro
4.5 5.5 Ay Thr 5.7 §'66 Al a 4.8
4.4 Val 5.4 5.5 G 3.5 2.6
lie -\v,"-’ 5.7 ° Ser 4.1 Leu 8.3 107 10.1 Tyr
T3 oo ew o oTs7 6z 6.5 Hi s
3.5 3.2 Arg Gin 5.0 57 42 6. A process for the

pr epar ation of Factor VIII p(,';?f ragment gggording g claiml wherein said
Fact or Il :Cfragnment is ragnent g‘ggt ai ni ng _two peptide chai ns having
mol ecul ar wei ght 180 000 da Mns and 80 DO dal t oRS3 respectively and
‘having the am noterm nal amAf@aci d sequeh8es Al a- 4 - Arg- Arg-Tyr-Tyr- and
G u-

5 : Val 5.4 6.3
\-f L Met 3.5 24
lle 5.7 4.4
N . | Leu 7.7 10.0

26 Tyr 4.4 3.2
o Phe 5.7 4.4
R - Tp 2.2 - 1.2
- : Lys 5.4 6.9
His 3.5 3.2
Arg 5.0 4.3

7. A process according to any of claims 1-8 wherein thrombin s used in a concentration of 10-3 NIH

TS unitefunit of Factor VI :C.
T 8. A pracess according ta any of claims 1-7 wherein the sald purified material lslnoubatedwlﬂlmmmbln
C at a temperature of 37°C for 10 - 300 preferably 60-90 minutes.
CoNe 9, A process according to any of claims 1 - 8 wherein the Factor VIl :C fragments are isolated using salt
- . 40 gradient elution at pH 6 - 8. '
" 10. Use of an active fragment of human Factor VIl :C which is prepared according to the process of any
of claims 1 - 9 In the manufacture of a medicament for the treatment of haemophilia.
11. Use of an active fragment of human Factor VIl :C which is prepared according fo the process of any
of claims 1-9 In the manufacture of a medicament for normalizing hemostasis in haemophilic patients.

45

Patentanspriiche
. Patentanspriiche fiir folgende Vertragsstaaten : BE, CH, DE, FR, GB, IT, LI, LU, NL, SE
50
1. Aktives Fragment von Humanfaktor Vil :C dadurch gekennzelchnet, dal es zwel Peptidketten mit

Molekulargewicht 80.000 Dalton bsw. 80.000 Dalton enthélt, die dis aminoterminalen Aminos8uresequenzen
Ala-Thr-Arg-Arg-Tyr-Tyr- und Glu-lfe-Thr-Arg-Thr-Thr- und die folgende Aminosfure-Zusammensetzung auf-
welsen : ’

558



1 e- Thf-Afg-Thr-Thr-, respectively and having the am noacid conposition: 40

45 217 EP 0 197 901 80 kD 180 ‘kD 5 \@,&s\
1.3 0.8 Asp o fpgwroner '
5.8 Thr 6.1 6.6 Sar s, [”“iﬂ
8 i ., 66 - HIIIIIHIIIII Il Hlll
Pro -~ 4.5 ~--. . 57 dy 7

4.8 4.4 Val 54 90K %°.§gzo Vet

3.5 ' 2.4 1le SR =244 4-d-Leu 7.7 .
10.0 25 s Cys Tyr 1 4 1‘3 4.4 3.2 Phe
5.7 4.4 Trp 2.2 22 Lys 5.4
6.9 H s 3.5 hsp 35 Asgs &7 5.0 4.3
35, . 7. Aprocess accordinght® any of#4él ai ms 456 wherein thronbin is
used in a concentration of [errfpNl H uni tgsgunlt of JFactor Vill :C 8. A
proce\sg acgording to any of clalms 1-7 whérein thd said purified material

is incUbated with thrombin at aSEBnperat dn8 of [fpd for 10 - 300 .
preferably 60-90 m nutes. 9. A gi@cess agg®prdi ng sq any of claim 1 - 8
wherein the Factor VIII :C fragﬁgnts are . fgol at eg,f L}Sl ng salt 40 gradient
elution at pH 6-8. 10. Use of a Detive Pagment {human Factor VIII :C
which |'s pfepared according to Phe proce§§4of anyg,8f clains 1 - 9 In the
manuf acture of a nedi canent forGWe treatsn'gnt of g( enmophilia. 11. Use of an

active fragnment of human Fact or :C Wiirch is p! epared according to the

process of any Ala 5,0
) | Yal 6,8 5,4
| | Met 2,6 3,5
o Ile 4,7 5,7 ,
SRR Leu 9,6 7,7
e . 28 -
Phe 4,9 5,7
_ : Trp 1,8 2)2
™ Lys 5,5 54
it His 3,4 3,5
bt Arg 4,7 5,0
... 88 '
. ' 2. Aktives Fragment von Humanfaktor Vil :C, dadurch gekennzeichnet, dalk es zwei Peptidkeften mit
' Molekulargewicht 115.000 Dalton bzw. 80,000 Dalton enthiilt, die die aminoterminalen Sequenzen Ala-Thr-Arg-
&_ﬁ Arg-Tyr-Tyr- und Glu-lle-Thr-Arg-Thr-Thr- und die folgende Aminos@ure-Zusammensetzung aufwelsen :
' ©
_. 45
80
85



of ¢lains 1-9 in the manuf acture of a medicament for nor Lzl henost asi s
i n haenophilic patients. 45 Patentanspriche Patentanspriloche fir fol gende
Vertragastaaten: BE, CH DE, FR, GBEPOTM7T#IBIU NL, SE soLﬂmn\mmmm ' .
Fragment von Hunanfaktor Vill :C dadurch gekennzel chnet, ¢i3 m””", '
Pept.i dketten mt Mol.bul ar gew oht 90. 008 ton ‘QQ‘TA‘H? 80. 000 Dal fon et hAit*

di e di e am not erm nal en -Anl nosl-ur esequ n Al Agh--r-Tyr.- Tyr- und
G u-1 e-Thr Arg- Thr-Thr- und-dbe fol gende Am nosl ure- Zusammenset zung auf -

wel sen: 22 E 0197 °901 Bi  pye . 1.3 1 11111 1! Qi ¢
go k9 & 80 kD 5 ! 1 14 13
Asp 6 a 4,7 Ashsp 447 2 6,7 4 5 Thr 53

6,1 KJ~ Ser _ Asn 4.5 4.57)8 813 G u

671 517 G n 313 7 vs 1 Pro
574  _  4/5 6ly 42 & Aa §2 SI D 418 20
val (" 6)8 5 4 neer 8,216 9.4 3?5 1lle 4X7
57 L& 96 . 71§1 Tyr 5'7 51 5,3 4 4 Phe 4,9
57 Trp 118 2 2'B9 I ] Lys 5,5
5 4 Nfs~314 ' 3 5 A8t 54,7 3,5 510 2. Akl ves Fragnent
von Humapfl akor Vill :C dadup gekeng_ bhnet SDgal | es zwel Peptidketten
mt Mol akul ar puwl ¢cM 115. 000 Dalton bzw. !'80. 000 lton enthlt. die dio

ani not hf mi nal en Sequer zenAl a- ¥t A- Ar g5,TK/r-Tyr 5,6nd G u4Ue- Thr - Ar g- Thr - Thr -
und di e lobgende Am nosi ure- Znﬁarrrrense;’zyng auu\{gl sen: 40 '

AL w val 54 5,8
| Met 3,5 2,6
Ile 5’7 4,4

- Leu 1,7 9,8
* Tyr 4,4 4,3

Phe 5,7 4,7

AR Trp 2,2 1,5
(j-® | lys 5,4 5,4
o His 3,5 3,4
_ Arg ' 5,0 4’4

-

3. Akilves Fragment von Humanfaktor VIl :C, dadurch gekennzeichnet, dait es zwel Peptidketten mit
Molekulargewicht 130.000 Datton bzw. 80.000 Dalton enthailt, die die aminoterminalen Aminos&iuresequenzen
&..’ . Na-Thr-Arg-Arg-Tyr-Tr- und Glu-lle-Thr-Arg-Thr-Thr- und die folgende Aminos#iure-Zusammensetzung auf-
et : welsen :



45f .6 23 EP 0 197 901 Bi * ¢ 1111M11111 1'0 80kD

115 KD 6 - Cys ’ 13 T1ASp

417 . . 6 7 Asn 415 EP 09197 $Y1 B1 m‘f l
O T [y mnnm
315 fe Pro 415

6-6 Al a - : ‘48 ° - 418 20 - -BOKD - 130 kD. Yal

5 8 Met 335. 216 Ile 57 414 Leu ' 7Z7

9 9 Tyr 4t 4 4 3 Pre—— St e -4 7 Trp 212

1)5 1390 Gx5s 1,3 5410 5 4 His 35
34 Arg 5}0 4 4 Hgp3. AKivgy Fragngmg von Humanfaktor Vill -

: C," dadur ¢ch gekennze. chnot dag %nzwol Pend dketter mt Ml ekul ar gewcht

130. 000 Dalton bzw. 80.000 Dalt

ent hOl t5)%di e dl Qni not er ni nal en

Am nosf uresequenzen Al a- Thr - Ar - Ahg- Tyr - Trg,jund G j | e-Thr- Ar-Thr-Thr- und

dl_e _fQIJgenzde Am noel ur e- Zueammrs%gsl ung adjfa wel 40 45 60 24
- clu ] 7 5, 9'
61n 5,7 3,3
% Pro 4,5 5,8
Gly 5,7 5’6
Ala 4)8 4,6
u 20 Yal 5,4 5,5
R et 3,5 2,6.
Ile 5,7 4,4
PR Leu 7,7 10,3
| Tyr 4,4 3,8
| Phe 5,7 4,5
S Trp 22 1,5
S ® - Lys 5,4 5,9
_- His - 3,5 3,3
o Arg 5,0 4,3
R * 4. Aktives Fragment von Humenfaktor VIil :C, dadurch gekennzeichnet, daB es zwei Peptidketten mit
o Molekulargewicht 150.000 Dalton bzw. 80.000 Daiton enthailt, die die aminoterminalen Sequenzen Ala-Thr-Arg-
b _ Arg~Tyr-Tyr- und Glu-lle-Thr-Arg-The-Thr- und die folgende Aminosdure-Zusammensetzung aufweisen :'
o o
4“5
L
85



-

0197 '901 Bl : | 111111 111111 11111 Bl 1111_11 ~~
* '~C L N S SD kD 130 kD Cys

o ke Asp 3 BT Bhzs pon ﬂ'%""""!’”ﬂlﬁﬂﬂl

6 1 6 3 Ser 8 3 10,0 61u

19 Gon 57 3 3 vu | Pro 475
548 Gy - .. 5}7 - . 526 Ala BOKD L @K vl 54

5,5 met .375. 26 lle 527 474 Leu 77
103" Tyr 414 348 Phe 5 7q 415 Trp 212

1,5 Lyss® 5) 4 a@sHu s 3 3x5°l8 3u3 Arg 5,0

43 4. Akt"se Fragnent von Hun'érPf akt or ‘O’M : C, 6galﬁdurch gekonnzei chnst dag
es zwel PepUdketn nit Mol el kl ggngew chtﬁ5§) 000 Igayton bzw. 80. 000 Dal ton
enthalt, dbe die am notemmnl rrﬁ‘n Sequenﬁ Al a-Th/ Arg- Arg-Tyr-Tyr- und
(M- 11 e-Thr-Arg-Thr-Thr- und tfe fol geRgk Amin sﬁure Zusamémnenset eung

aurwel e®h: 40 45 52 25 80 gD 158,%cD Oy9,7 13 B~~~~~~~ Asp
4~7 6 0
: Glu 5,7 5’3
Gin 5,7 3,8
15 Pro 4,5 5,8
61y 5,7 5,6
Ala 4,8 4,4
o 1le 5,7 423
- Leu 7,7 10}1
R
B Tyr 4,4 3,3
P Phe 5,7 4’4
S Trp 2,2 18
SO"™ lys 54 6,6
L His 3,5 3,3
.  Arg 5J° 4)0
it 38
o ' 5. Aktives Fragment von Humanfaktor VIll :C, dadurch gekennzeichnet, daB es zwei Peptidketten mit
- " Molekulargewicht 160.000 Dalton bzw. 80,000 Dalton enthélt, die die aminoterminalen Sequenzen Ala-Thr-Arg-
- Arg-Tyr-Tyr- und Glu-lle-Thr-Arg-Thr-Thr- und die folgende Aminosgure-Zusammensetzung aufweisen :
T .
45
.
]

26



O C AOINS

ou-

A O~ O

Trp’
3 3'Arg

(626) Nep)

455 7 Thr 611 '6)2 Ser | 8~-3 9 7+Qu

5
3 dn 5~7 3816  ImmEEETeT ro
Bdy 5~7 EP 0 997%1 81 4,8 U
7 ~2D net 3~5 2 7 1le "’"”"'M l””!ll
7 7. 1011 Tyr 4.4 . 13 Phe '
2-2.. - - 1 4-Lys- - BOKD 4 10-kD g g s '-35
50 4 O5. Akuves Fragnment von Humanfaktor Vill :C,

dadur ch gekonnzel ohnet, dai S es;ZWer epli Ketl eﬁ ént ‘Mol ekuLar gewl oht
We ant He-

160.-000Dal g on bzw. 80. 000 Dal t orc¥ht hi t di

e ani rm nal sn

SequsnzenAl a- Thr- Arg- Arg-Tyr-Tagp und Gl I~e TE 8Arg Thr-Thr- und die

f ol gende Ankdnesure- Zusarmensef A¥ple auh EP O 197 9011 Bl
*T1{| 90191 . ~~~~ *11111 11111 l] 11 111a1 | 111 -
~80 kD 160. kD Cys 1 B 6p'| a AspG 5 4 7 58
Asn . , 1 45 59 ThrSer g% 615 g 6 _
Ser 8S3 976 G u 6 3 GOn 57
40 1t o By 415,3 55dy 5
[ 56 Gn 5,7 4,0
15 Pro 4,5 5,5
Gly 5,7 5,6
| Ala 4,8 4,4
: ».,?4 . Val 5,4 S,S
S Met 3,5 2,6
S lle 5,7 an
cvh Leu Y 10,1 -
_1 = Tyr 4,4 3,3
e Phe 5,7 4’5
' "--/-\; Trp 2,2 1,3
RO lys 5,4 6,8
s ' His 3,5 3,2
Arg S,O 4,2

8. Aktives Fragment von Humanfaktor VIil :C, dadurch gekennzeichnet, daf es zwei Peptidketten mit
Molekulargewicht 180.000 Dalton bzw. 80.000 Dalton enthéit, die die aminoterminalen Aminoséuresequenzen

Ala-Thr-Arg-Arg-Tyr-Tyr- und Glu-lle-Thr-Arg-Thr-Thr- und die folgende Aminosiure-Zusammensetzung auf-
weisen :

27



Na - 48 414 20 -
5 5.kt 315 261le 5 7 RN It

o)ty e s pmems TN ¢

315 372 Arg 50 ves Fragrrent Yol
Humanf akl or, VI.IT :C, dadurch gekennm I%%ﬁgt dzlpé\;@ zwo! Peapdketten mt

Mol -ekul ar gewi cht 180 000 Dal t.on _bzw. 80.000 Dalton enthilt, die die

am not er ml nen Andnos] uresequ?%en Al a-yThy - Arg- Tyr-Tyr- und
QA ul |l s-§hr-Arg-Thr-Thr- und dire fol ende Aml no%aur s- Zusamenset zung auf -

wei sen: 40 46 SID 27 EP OAsB7 901 IE#J;7 5,?| [l IN il HITl 111111
11l il * C L N S * . .Asn 4 53 ~~~~~~~ 80 kD t80 kD Cys
13 08 Asp 4 . 17 Asn .45 5 8 Thr
61" 6 6 lo Th § Qxﬁ 8 3 100
du U’” 517 612 Sekn 3 3 57 10 0 412 I|s
Pro ™ 405 517G§Iy 5 ! 513 Al a 4 8
45~ 20 U val 37 5)3?4 513 Met
.3?5 ' 2J4 te Bld 5?74 4 Lea‘z 7 7 10 O
% Pro 4’-5 5,7
Gly 5'7 5,3
Ala 418 4,5
" » val 5,4 5,3
L Met 3!5 Z,d
Ie 5,7 4,4
Leu 7,7 10,0
® Tyr 4,4 3,2
Phe 5,7 4',4
Trp 2,2 L2
Lys 5,4 6,9
His '3,5 3,2
Arg 5,0 4,3
o8 _
7. Pharmazeutisches Priparat, das als Wirkstoff ein Faktor VIl :C-Fragement nach einem der Aspriiche
1-6 enthélt.
o _ 8. Aktives Fragment von Humanfaktor VHIl :C nach einem der Ansprilche 1-6 zur Verwendung bei der
R _ Behandiung von Hamophilie.
40 9. Aktives Fragment von Humanfaktor VIl :C nach einem der Anspriiche 1-6 zur Verwendung bei der Nor-

malisierung von Himostase bei himophiien Patienten.
10. Verwendung eines aktiven Fragmentes von Humanfaktor VIil:C nach einem der Anspriiche 1-8 bel
der Herstellung eines Medikamentes fiir die Behandiung von Hamophilie.
" 41. Verwendung eines aktiven Fragmentes von Humanfaktor Vili :C nach einem der Anspriiche 1-8 bel
-+ - - 48 der Herstellung eines Medikamentes zur Normalisierung von Hamostase bej héimophilen Patienten.
TR ' 12. Verfahren zur Herstellung von Faktor VIl :C-Fragment nach einem der Anspriiche 1.6, dadurch
' : gekennzeichnet, dal man ein Faktor VIll :C enthaltendes Material unter Anwendung von Immunoaffinitats-
Chromatographie, gegebenenfalis enthaltend covalent gebundene AntikBrper gegen von Willebrand-Faktor
o gekuppelt an die Gelmatrix, reinigt, das gereinigte Material elulert, gegebenenfalls eine Anlonen-Austauscher-
&  Chromatographle anschileBt und darauf dieses Material durch Verwendung elner sehr niedrigen Thrombin-
Konzentration fragmentiert und die Faktor VHI :C-Fragments isoliert.
13. Verfahren nach Anspruch 12, dadurch gekennzelchnet, da man Thrombin in einer Konzentrationvon
10-3 NiIH-Einheiten/Faktor Viil :C-Einhelt verwendet.
14. Verfahren nach Anspruch 12 oder 13, dadurch gekennzeichnet, dafl man das gereinigte Material mit
85  Thrombin bei einer Temperatur von 37°C wahrend 10 - 300, vorzugsweise 80 - 90 Minuten inkublert.
16. Verfahren nach den Anspriichen 12 bis 14, dadurch gekennzeichnet, daf man die Faktor VIll :C-Frag-
mente unter Anwendung einer Salzgradienten-Elution bei pH 6 - 8 isollert,
' 16. Verfahren zur Herstellung von Faktor VII} :C-Fragement nach einem der Ansprilche 1 bis 6, dadurch



Whyr .~ | 414 '3t2 Phe

e g geen s i

des als WKkt off gin Faktor Vill :C Fragerrent nach ol nem der “Asprf Bhes 1
enthilt. 8. pufyglzr a%arrent von- HW aktor Vill :C nach e| nem der
Anspr Cche 1- W%?f ngéﬂtﬁ }‘;:?ﬁ VB‘?‘:“ ,'nA @Wﬂ‘%"“'l “°T ;g‘*
Akt ves Frag T Qr L1 ‘

Vei wendung byl BEN crak 'em'ﬁfu iy -- 5L b 43 et von Ca
Patienteng 1 =) x%g” VO Et% %*F
nach ehnem degy .Ql %é‘fﬂ‘ e rste ung SI nes | Kanent e

Behandl ung von g dioh Arlspruch 42! Eﬂwﬁaﬁh&@t&oﬁkﬁ r)(ﬁ%iﬁa%@li‘hﬁﬁaq\‘rﬂ&e unter
Humannf ddor xh“,,dmgm,ﬁm%mﬂommbc Buidfi6 bel 46 der Hersatllung

si nes Medi kanentes zur Nornmal | si serung von Hi nostase bel hinophlen

Pat |- %/ €N 1PatelGinbpvache fo7 tolgdriaes Veltagsaato ATFakl or VIil : C Fragnment nach
el nentdir Ansprfilche 14, dadurch gskennzel chnet; dat3 rman sin Faktor Vill
:.C ent hal t endes!. Vafahren @ur HentteilungAtar\Hiroanfalitor/ Gl d-mgnmaiﬂﬁrai gdkennzeichnet, daB man ein
Chr omat ogr apiFakior VileG eitieitendésMdteriatuntecAnwentdingvon irinencaflip§ite-Claenmatogéaphie,igBgebenenfalls
gegen von W letthditendrdvaienk gabundges Antikiimer gegamvani VéilleBrahdyEakior geknppielhen die Gelwmatrix, relnigt,
gsr si ngt efsvadesgersinigs mlubwmmamsWMmmeﬁhm@m@nwwm dar-

r‘

Chr omat ogr ap HW@"&?M"PW MWW sehrniadrgen howbin-Kenzentration W@P%ﬂbﬂﬁ'gg“dﬂ"
el ner sehr nfM@ 5 "Rg EE?W‘&?Q‘BF]‘“T" Wé’la'fc' Fer-lonen
Vill :GFrag Pﬂ" ’ hais RS e akior Vil :C-
gl eknnr | chnEfomeptelsolis SR DA "°€ e '3 tchenmItMoIe-
NI H- El nhef® o Si#as i ton = f%@, , 'H?ﬁq"'ﬂ??g
12 oder 13, i %e ?"el Al "gal’""éef"setzr?

Thr onbi n bel “el ner Tenper at ur von 37C wshr end 10 - 300, vorugsvveste 60 - 90
Mnuten Inkublirt. 15. Verfahren nach den Ansprichen 12 blb 14, dadurch
gSekennzejohnet, dag man die FaktorVil :6bkbg- negptkd unter Anwendung el ner
Sal zgradbenten-El ution bet pH 6 - 8 isollert. 16. Verfahren zur Herstell ung
von Faktor Vill :C Fragerrent na%r} el ne ﬁe{] AnspT%)cne | bls 6, dadurch 28
111 | o]

EP 0197 901 Si LIl kennzel chnet, dal man .
sin /F@I dor Vill :C enthal tendesASPIvat eri af,8unter Apfvendung von

1 mﬂgg/oaffbom tl to- Chr omat ograp\mq.l gegebe&ii fal b haI tend coval ent
-‘_gebundene Ant | W per gegen von ebrand tor gekuppelt an die Gel matrbc

relnigt, des gerelnfgis Materi altrel uber t5ydnd dar 8¥ di sses Materi al
j-fragn‘entl ert, I ndem man das I\/B.tfé’,.l al In enwargbglon Spur ennengen el ner
‘Protease bel” 4 - 37eC In Gegenwart von Cak: s nen dtehen i At
“gégebenen®al i . si ne Ani onenaust®scher - Cﬁyrlomat ogﬁp?phl e anschli St und die

Fakt or &ln 3,2 5,7
R Pro 5,4 4,5
e Gly 5,8 5,7
- Ala 5,0 4,8
Yal 5,8 5,4
et 2,6 3,5
45
: 1e 4,7 $,7
Leu 9,6 7,7
) Tyr 5,1 4’4
% Phe 4,9 5,7
Trp 1,8 Z'Z
- Lys 5,5 5,4 -
85 His 3,4 3,5
' Arg - 47 - 5,0



M

v

Vil| :-Fragnente Isollert, 17. Verfahren nach Anspruch 18, :
gekennzl echnet, daS man die Falkor Vill :C- Fragnents unter mmglusl“mm“
Sal zgradl enten-Ei ution bel pH 6 - SEROIPEINB11o Pat ent anspr 10 g S S
f ol genden Vertragsstaat: AT 1. Verfahren zur Hersteliung von Humanfaktr
Viit : G Fragmeiieridaeh mrtiergekiogvar Hbantaktor VIIRS-Fragent ndch Afsphuh 1 Woblel das Eragment von
ent hal t endeBakivhYill rQ.istleinFragmentdascaweltiPapfidiettan thibhizlekalafgbwicht § 15:000Datombeiwo8.000 Dhlop -
gegebenenf asithiitsiedieamingiennianion Seeanzen Alb-Threfrerarg Uyt Tyik-Gnd Su-llayTrurérg-Thofhr- und die fo-
W | | ebr and- geafi¢ dminepévrerdynammensetzuigeui@elsendt ri x, relnigt ti  desgersirigte
Mat eri asful rt, geagebnenfall eineAnlonen-Austascher- Chromatoraphle
ansohi eStund dar- auf dieses Material @kl VelVek@ung ei naer ehr nledrigen
Thr onbi n- Konzentratron ftagnmentert oder |Indem man das Material |In Gegenwart
von Spurennengen ei ner Prot ease—pel—d—3r—Cd-—ogerwart von Ca2*.ionen
stehen i 11, gegebenenfalls si f¥sAnl onsrigast ausc'hqd - Chr omat ogr aphl e
anschi I:dht und die Faktor Vil lxsp C Fragngnts |s fert wobei das Fragnent
von tor Vil .Clst sin Fra ngnt das Zwel PepiXdketchen mit Ml e- 20
kul ar gewt cht 90. 000 Dal ton bx#$"80. 000 4pil ton ehydnit, die die
ami not er m nal en Ami nosl ur esequapzen Al g, 7hr--Tyg 2Tyr- und
G u-lle-ghr-Arg-Thr-Thr- und (gi e foi ger&ds Ami nogdi ur - Zuanr nnenseft ung asu-

er )

vel een: 25 3% 90 kD 80 kD Cys
1.4 113 Asp 6861y 5477 Asn 5,8 4,2 4 5 Thr
as - R 5 7 ofn 52,5 035 5 7 pro 574
4,5\8ly 20 58 | 5ProAla 4,5 57,1 4 a Val 6, 8
Rt m el e e e
4,9~ 57Trp | Ala 4282 Lys 4,8 5, ; 5 4 us
His , 34 A 40 5,4650 2G5 g
o Het 3,5 2,6
t Ile 5,7 4,4
L leu 7'7 9,9
o Tyr 44 4,3
o Phe 5,7 4,7
B _ T 2,2 1,5
Y . Lys 5'4 5’4
o His 3,5 3,4
A Arg 5,0 | 4_,4
40

3. Verfahren zur Herstellung von Humanfaktor Vil :C-Fragment nach Anspruch 1 wobel das Fragmentvon
Faktor VIl :C ist ein Fragment das zwei Peptidketten mit Molekulargewicht 130.000 Dalton bzw. 80.000 Dalton
enthit, die die aminoterminalen Aminosduresquenzen Ala-Thr-Arg-Arg-Tyr-Tyr- und Glu-lle-Thr-Arg-Thr-Thw-
und die folgende Aminosfure-Zusammensetzung aufweisen :



EP Q197 901 BI 1111111 111 111111111 11341 2—Verfahren
zur. Hestellung von Hunenfaktorl M :C Fragnment nachAnspruch 1 wobel das
Fragnentvon FaktorVill :C.lste inFr agEp Y ERsorR! Pept i dket t el(rglu'uulg'"""l,l ","I
m Mol ekl car gewl cht 118. 000 Dal t on bzw;, 80.00Dalton enthilt,

am not rmi nal en Squernzen Al a- Thr-Arg- Ar- Tyr-Tyr- und

d u-fle-Thr--Arg- Thr-Thr--und die fop gencae iﬁm NOR3LKD- Zusammnssdl uny

sufwei sen: 5 80 kD 115 kD Cys 11 Asp 4 7

6 7 Asn 4) S 4 5 —+a¥ G-L.l - 6 2 f5

Ser ‘5 8)3 974 dulys EJ% 1,0 Sig8 Gn ~~7

35dn 517 |/ He 745 65 6?1 Ay 57
56 Ala 4 8 4 a Yal 514 518 Met 315
2,6 lie 5 7 4 4 hsBy 4,577 5,0 9 9 Tyr 4 4
4,3 Phe 57 4, 7 ThEP ~| 212 6,3 1,5 86

Lys 19 54 5 4 Hi 34Arg 50

4 4 40 3. Verl ahren zur Herstel Iiﬁﬁg von ﬁu?‘mnl akt‘@v@l Il :C Fragnent
nachAnspt uch I wobel das Fr agrrelﬁﬂuon Fak®QY Vill 5,8 | et ein Fr agnent das
zwel ~Peptidketlen mt Ml ekuiar %qw oht 1§ 000 on bzw. 80.000 Dalton
enl 111t, die die ami noterni nal en Am nosud*eequenZéf Al a- Thr- Arg- Ar- Tyr - Tyr -

und Q u-11%8-Thr-Arg-Thr-Thr- undréie fol g;ﬁlde Am5|)85| ur e- Zusamenset zung

auf mel sen: 46 56 ao _ Gly 5, 7 5’6
S M 4B 4
M Yal 5,4 5,5
' Net 3,5 2,6
e 5,7 4,4

» Leu 7,7 10,3 _
Tyr 4,4 3,8
. Phe 5’7 4,5
- - _ Trp 2,2 1,5
EEANU Lys 5,4 5,9
o His 3,5 3,3
Arg 5,0 4,3

35

4. Verfahren zur Herstellung von Humanfaktor VIl :C-Fragment nach Anspruch 1 wobel das Fragment von

: ' Faktor VIl :C st eln Fragment das zwel Peptidketten mit Molekulargewicht 150.000 Dalton bzw. 80.000 Dalton

k_‘ : enthiilt, die die aminoterminalen Sequenzen Ala-Thr-Arg-Arg-Tyr-Tyr- und Glu-lle-Thr-Arg-Thr-Thr- und die fol-
A ' gende Aminosiure-Zusammensetzung aufwaeisen :

E1]



EP 197 901 Bl

Humanf akl or MV i

VI

Pept |

Dal ton bzw. 80.000 Dalton entWft4 die 8}

Al a- Thr Ar g- Ar g- Tyr - Tyr -

ketten

11211211 1 litl 11111 | IJI I 14-8ckb 130
kD *tc Cysapq"‘9 9018‘2- 3 130 5
| Asp 7 615 Asn J "
0. Thr. 611 6) 3 Ser 8a3 10 0 G1 I!m CHHII,_I"“” I!T”!Il
5r9 dn 517 33 Pro 4 58 dy 5,
516 Al a’ 4)8 218 5o 8okt Yok °° G Yal 5.4
5)5 Hot 3 5. 26 1le 4 4 Leu : 7 7
1013 Tyr 414 Phe 5 ' 415 Trp 2 2
1 5 5036 e LB 6/85,4 5t9 His
35 33 Ag 5,&p 4,8 4. $Bahren zurH rstelung von

: G- Fragment nggh Ansprygcd | wolgey das Fragnentvon Faktor
:0 st sin Fragnent das zwel

rr?é Mol el ul ar gewl aht 150. 000
rm nal en Sequenzen

und §dpu-il e-TRr3Arg-ThryThr- und dh fol- gend.e

A néﬁﬁre- Zumanmenset nung auhre1l sen: 40k TEP 0 197 M B1
LELTELT ii 111 991 DI Sl P $yd1111 111121 11211 111§
111111 *C L M S* 80 kD a0 W5 5,7 3’8 Cys
13 08 '
15 Pro 4,5 5,8
Gly 5,7 5'6
Ala 4,8 4,4
S 20 val 5,4 5’7
Met 3,5 2,7
e 5,7 43
o Leu 1,7 10’1
o Tyr 4-14 3,3
S ‘Phe 5,7 4,8
_' K Trp Z‘Z 1,4
O Lys 5,4 6,6
o His 3,5 3‘3
o Arg 5,0 4,0
” .
8. Verfahren zur Herstellung von Humanfaktor VIll :C-Fragment nach Anspruch 1 wobei das Fragment von
Faktor Vill :C ist ein Fragment das zwel Peptidketten mit Molekulargewicht 160.000 Dalton bzw. 80.000 Dalton
. enthilt, die die aminoterminalen Sequenzen Ala-Thr-Arg-Arg-Tyr-Tyr-und Glu-lle-Thr-Arg-Thr-Thr-und dis fol- -
N gende Aminosgure-Zusammensetzung aufweisen :
©
]
6'.0
55

32



Asp. T 417 6 0 Asn 415 5 7 Thr 61t

R e s s

517 . 516 Ala 4,8 4 4 20 nl i
val - 5 4 57 t.et 5 17 1le 517

4 3-Leu L. 77 - . 010,12 Tyr %".‘“’414‘50 kD = 3 3"phe’ - 5
7 4 4 Trp 212 - 114 D 30 Lys
5t 4 6,6 H s 35 G 50 4 0 85

313
6. Verfahrgn zurl Hersal |l ung vonc-ﬁlmanaf aanarVI |1 Q}& Fragnment naoh Anspnth |
wobel des Fragnent von FaktorViAsp :C Istﬂgvn Fragqantcdas zwel Pepti dket ben
mt Mol eul asrgew oht 160. 000 Dah; n bzw. 4 9 000 Igabton enthalt, die dle
am not er nl nal en SequenzenAl a- Thr=Ar g- Ar g-Tir-Tyr- 1ind
G u-1 Ne-Thr-Arg-Thr-Thr- und di &bl - gefigé Am n<5§5ure- Zusammrenuel ung
auhm'@n:- 10 45f 55 32 *c LgeR 8. k.?. 160kg g. -5 ,
oys - 1 13 08 a Asp SI? 1’518 Asn 45

5,9 Thr. - 6,1 615 8 ) 6,3 Ser 8a3
9g6 du 517 6 3 Gin 5,7 4,0
15 Pro 4,5 5,5
&1y 5,7 5,6
_ | Ala 4,8 . 4,4
L val 5,4 5,5
Met 3,5 2,6
1le 5,7 40
Leu 1,7 10,1
= | Tyr 4,4 3,3
o Phe 5,7 4’5
5 Trp 2,2 1,3
O - Lys 5,4 6,8
o | His 3,5 3,2
Arg 5,0 4,2

35

8. Verfahren zur Herstellung von Humanfektor VIll :C-Fragment nach Anspruch 1 wobel das Fragment von
Faktor VIl :C ist ein Fragment das zwei Peptidketten mit Molekulargewicht 180.000 Dailton bzw. 80,000 Dalton
enthdilt, die die aminoterminalen Aminosaureequenzen Ala-Thr-Arg-Arg-Tyr-Tyr- und Glu-lle-Thr-Arg-Thr-Thr-
und die folgende Aminoséure-Zusammensetzung aufwelsen :



Gn, 5 7 410 Pro 4155 5 Gly %
56 Ala 4 8. 4 4 Val EP0-19790153314 10 . g/ﬁ"

%3? e 4t 45t7 "3 .34|%>hléeu 5 7 45 Trp I"””"”Mﬂll”"l
é . 3(.) 3 27 Arg: - .5.0- .Lys4t f%kQ[erf.iéP;lﬁDzur He?tlgl :“nlgSVOn

Humanf akt or VI 1| : C Fragnent naohAnspnzah | vvobdl das Fragnentvon FaktorVilil

:C Mat ein Fragnment due zwel ﬁsgt dkett n I\/béeakul argew cht 180. 000
Dal ton b¥w. 80.000 Dal ton ent t die am not¥m nal en Anl nosoi ur equenzen
| a- Thrt 9- Arg- Tyr-Tyr- und QO uifsp- Thr A JThr Th§r7 und dl e fol gende

A nosdur . - Zusamest ung auf i eIAE%n so 33 5, 8 EP O 197 901 Bi
11 LI il 111111 80 180 D6 66 -
Qys . 113 08 Ad 6,4 7 517 Asn 415
518 Thr 1 6 1 6‘5,@,.Ser 8.3 81310 0 10 0 Gu
517 612 G n 55 17 21s 1
Pro. 4S 5 7 cBy¥ 517 62 513 Aa 4t 8
4t5 20 : 61n Val 5,7 b2 513 net 3
S s 24 Pro 4,5 5,7
Gly 5,7 5,3
Ala 418 4,5
W m - val 5,4 5,3
- Met 3,5 2,4
Ite 5,7 4,4
Leu 7,7 10,0
. .
Tyr 4,4 3,2
Phe 5,7 4,4
'ORE Lys 5,4 6,9
Arg - 5,0 4,3
% |

7. Vetfahren nach einem der Anspriiche 1-6 wobel man Thmmbln in einer Konzentration von 10-3 NiH-
Einheiten/Faktor Viil :C-Einhelt verwendet.
S 8. Verfahren nach einem der Ansprilche 1-7 wobei man das gerainigte Material mit Thrombin bei einer Tem-
i - peratur von 37 C wihrend 10-300, vorzugswelse 60-80 Minuten inkublert.
T 40 9, Verfahren nach einem der Ansprilche 1-8 wobel man die Faktor Vil :C-Fragmente unter Anwendung
einer Salzgradienten-Elution bei pH 8-8 isollert. '
10. Verwendung eines aktiven Fragmentes von Humanfaktor VIl :C hergestelit nach einem der Ansprnche
1-6 bel der Herstellung eines Medikamentes fiir die Behandlung von Hamophille.
11. Verwendung eines aktiven Fragmentes von Humanfaktor VIll :C hergestellt nach einem der Anspriiche
45 1-6 bel der Herstellung eines Medikamentes zur Normalisierung von Hamostase bei hémophiien Patienten.

Revendications

50 Revendications pour les Etats contractans suivants : BE, CH, DE, FR, GB, IT, LI, LU, NL, 8E

1. Fragment actif de facteur VIl :C humain caractérisé en ce qu'il contient deux chalnes peptidiques ayant
des poids moléculaires de 90000 daltons et 80000 daitons, respectivement, les séquences d'acides aminés
aminoterminales Ala-Thr-Arg-Arg-Tyr-Tyr- et Glu-lle-Thr-Arg-Thr-Thr-, respectivement, et la composition en

55 acides aminés:



e, " 57 414 Leu 77 1010 Tyr 44—

3 2 Phe 57 414 Trp ' 2,2 1 "
Lys 54 sons  masmen o2 SOIIMINGWIN
4 3 7. Verfhren nach ehnem der Ansprkche 1-6 wobel man Thr dnbi®n Fn sener « -
KonZenbration von 10-9 NIH Einheitenl Faltor VIII :C El nhsit verwendet. 8.
Ver f ahrsn nach ei nem der Anspr f'l che 1-7 wabeip nan dagog&bel ni gte Materi al

m t Thronbnhbel aener Ter- peragur von 37%\/\? hr end 10; 300, voeugswel se 60- 90
nat

M nuten | nkublert. 40 9. Pfahren dnern der’"Ansprache 1-8 wobel
man die Faktor VIII :C Fragnme®sp unter Aéwdndung di rfer?

Sal zgr adf enten-El ution bel p gf isollerg 30. Verwengdung sines aktiven
Fragnent es von HumanfakiorVII1 : C hergestelltnach el pem der Ansprfche 1-6

bel “der Hersteilung sines MedFRBmentes fer>di e Behantfung von Hil nophille.
11. Verwendung sines al ki ven Bgggnentes 7p8 Humanfal&d VtD : C hergeateilt
nach @nemderAnsprfi che 46 é-S bel der_Herstellun j nes Medi t a€mment es
zur Nor mai | si erung von Hlnosl 1% bet hi rﬁbﬁhi | n Pat | ©ohten. Rovendi cat! ons
so Revendl cations pour oes EGans contradtdns sul vante? BE, CH DE, FR GB,
| T, LI, LU NL, SE 1. Fragneng,.gcti’' de fgcgeurVill £ Humain caract6rsh en
ca qu'ii con2Tent dewu chat hes peptifdques ayant des_poi ds nol ecui al res de
90000 dal tns et 80000 dal t on§1¥rsspect v@nBent, fee 36fuencs d' adi des

am nts am not'snnl nal es Al a- Thgp3dr g- A- TyrsJgr- et GQug&- Thr- Ag- Thr-Thr-,

respectvenent, et |a onpositi Qa4 €n ab agdgs anml nrs: g3 EP 0 197 901 B1
| 1 1111 11111 11.1111 90*s o) *a 80} Cys '_ 1,4
1, 356¢ 20 Met Asp 2,6 6, 83,5 4,7 Asn
4, 2 . 4.5 1. r 5, 5.7 6,1 Ser
7.8 8 3 10 ie 4,7 ay 6,1
5,7 Gn 3,2 Leu 5,9:Pro 7.7 5.4
4,5 16 wre @Y 5,1 5, 84,4 5,7
- Phe 4,9 5,7 |
¢ m 1,8 212
_ Lys 5,5 5,4
Y w His 3,4 3,5
' ATg 4,7 5,0

2. Fragment actif de facteur VIl :C humaln caractérisé en ce qu'il contient deux chefnes peptidiques ayant
35 des poids moléculaires de 115000 deltons et 80000 daltons, respectivement, les séquences d'acides aminés
aminoterminales Ala-Thr-Arg-Arg-Tyr-Tyr- et Glu-lle-Thr-Arg-Thr-Thr-, respectivement, et la composition en
acldes aminds :



5,0 _' 4,8 Val - 6,8 ————— 54

Al a

20 - met 2,6 : || e

‘1 A mowee N
1,8 2,2 Lys : 554 & 3 5o
Hi-s 3,4 .- " . 3.589gdD. . 115 kv, 7 5,0

2. Fragment atld facter VI gghumaln caagt6rl6 oenycp quit confent deux
chal ke pepddi ques ayant w de* pol dce nonul ahvs de 115000 dal tons et

80000 d&ut ons, respei vowken®SPesa ai uefiods doddee @nlli ns ant notennt nl es
Al a- Thr - Arg- Ag- Tyr-Tyr- et @&si- Ue- Thr-4&5§- Thr-Thr-4,%espect veanent, etl

conpoesi ton en ackdes ami nd hyS0 401 u3d PS~~~~—~~—p~ > EP0197 901B1 . Bl
111 H | IN Il In "0 kD. 715 kD. Cg’s 1,3
1,1 5 s Ser ASp 8,3 49 4 6,7 Aen
4,5 k/ 4,5 Thr Glu 6517 5,8 6,2 Ser
8,3 9,4 Gn 5.7 | 5 8 dn
5, 7 3.5 pro ©ln 4,87 3,5 61 Ay
5,7 56 Al a Pro 4485 6,1 4,8 Val
5,4 1 5,8 20 3,5
26 Ile 57 O 4327 Leu L 7.7
' - val 5,4 5,8
L m Met 3,5 2,6
o " Ile 5,7 4,4
Leu 7.7 2,9
Tyr 4,4 4,3
» " Phe 5,7 4,7
| Trp 2,2 1,5
L o Lys 5,4 5,4
N I His 3,5 3,4
R Arg 5,0 4,4
. - 3. Fragment actif de facteur VIl :C humaln caractérisé en ce qu'll contient deux chanes peptidiques ayant
© 70 g des poids moléculaires de 130000 daltons et 80000 daltons, respectivement, les séquences d'acldes aminés
coe aminoterminales Ala-Thr-Arg-Arg-Tyr-Tyr- et Glu-lle-Thr-Arg-Thr-Thr-, respectivement, st la composition en
acides aminés : :
L
o %0
-
50
65



Phe, 4,7 Trp

LyS.: | E;Z 5,4 s0 o
R Sibrorom o 44s|¢g ggtﬁimmlmm

dofacteurViil :C humaln caractarls6 on o qull contil entdeuw

pept dkges ayant so des pol ds nol 6cul mMres do 130000. dui tons at 80000
dal t ons, "reepoot venerit, {ee sdquenoew d! ggCkges ani s otenmilnales °
Ala. Thr-A Tyr-Ty et d u-We-Thr-Arg- Thr r-, reepectlvermmt, ot la
onposition on aci des anin~s: HF .4 so 63:36 EP 0199 901 B1

| 1111111,1111111111111111111&5@ C L4,27M S * 8@,5iD 130 kcD
Cys _ 1,3 1,0 a Asp
47 6.5 Asn &R 4435 5:9 5 0 nhr
6,1 6,3 Ser Thr 8, 85,1 6,30,0 | 10
du 5, 7 Ser 5.9 0n 1 3,3
Pr o " 4,5 5 8 G§'3 °§7 56
A a 4,8 Glu 4 ¢ VA7 5,95 4 5, 5
Met 3,5 Gln 2,6 Ils§,7 3537 4,4
Leu 7,7 10,3 Yr , 3, 8
25 PR 45 5 7 £, 8 4,5 T :p
2,2 % 1,5 Lys Gly 5 5,7 5,659 30
H s 3,5 ala 3.3 4,8 4,6
val 5,4 5,5
' Ile 5,7 4,4
Leu 7,7 10,3
_ Tvr 4,4 3,8
% Phe 5,7 4,5
" Trp 2,2 1,5
| ' Lys 5,4 5,9
Q 30 His 3,5 3,3

4. Fragment actif de facteur Vil :C humain caractérisé en ce qu'il cantient deux chaines peptidiques ayant

85 des poids moléculaires de 150000 daltons et 80000 dalions, respectivement, les séquences d’acides aminés

aminoterminales Ala~Thr-Arg-Arg-Tyr-Tyr- et Glu-lle-Thr-Arg-Thr-Thr-, respectivement, et la composition en
acldes aminés :
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Ly
.

Arqg ‘ 5,0 4,3 4. Fragnment acffdo facteurvirA—=C€

hunmai n caractise en ce qu'll conentdeux chal hes peptidl ques t

pol ds nol 6cul ai res de 150000 dal t onBP @#9798bBD dakons, rospecimagémﬂzu"%ii'”m
ebquences d' acddes amhrn6 *mnl notenni nal es Al a- Thr- Arg- Arg- Tyrs -Letw s
GQu-ile-Thr-Ar-Thr-Thr-, respectivenont, et |a conposition en acidds

amines:~40°46 37 - JP 0197, ¢ 901 BI80 kD . 150 KD | 331 J1111 11°IfH-.
11111 11 PL* C L M Si0 kD 1,3 150 kB, 8. Cys
1,3 0,B 5 APy 4,7
6, 0 Asif 4,5  Bsp 4377 Thr ' 6,1
6,2 Ser 8,3 Asn 94753 u 57 5,7
6,3 An 5,7 3, Pro 4,5
5 8 15 T gy 6.1 5 92 56 Ala
4, 8 o 4,4 Val Serxr 8.3 9,7 5 7 Met
3,5, | 2,7 lle % 9% 4,3 Leu
Gl 6,3
7.7 10,1 Tyr .o 4.4 " 33 25
Phe 5,7 Gln 4.4 g 38 2 1,4
Lys 54 ' Pro 6,6 4),550H s 5,8
3,5 3,3 Arg 5, 4,0 5. Fragnent actif
de fact gur Vill :C humain &Yacw sen Cé)t?qui | contsl'eGnt deux chatnes

pept dl ques synt ws des polaia nol dcul @ké do 1600@04dal t ons et 80000

dal tons, respectvenent, | eevéafquenoe % gci des ani gdg arni not enni nsl es
ANa- Thr - Arg- Ai - Tyr-Tyr- et u-l e-Thr6Arg-Thr-Thr-, respeatlevent, et |a
aonposi don en aoi des ani nd¥et 40 3,5 2,7

[

Ile 5 ’ 7 4 1 3
Leu 7.7 10,1
Tyr 4,4 - 3,3
= Phe 5,7 4,4
Trp 2 r 2 l ' 4
IJYS 5 ? 4 6 1 6
_— Arg 5,0 4,0
5. Fragment actif de facteur VIl :C humain caractérisé en ce qu'll contient deux chefnes peptidiques ayant .
35 des poids moléculaires de 160000 daitons et 80000 daltons, respectivement, [es adquences d’acides aminés
amincotenminales Ala-Thr-Arg-Arg-Tyr-Tyr- et Glu-lle-Thr-Arg-Thr-Thr~, respectivement, et la composition en
acides aminés :
[\
40
45
80
[



«

(@)}
oo
L
o]

Al a
Met
Leu
Phe
Lys

WWFR U U~

wl—\whm_crusmcn.b.?\—

de facteurVil
pept di quegp ayant 3s des pold SHderul al r 8¢
eas @#sguences 8')2addes am née3am not erm nal es

" EP O 1f7 901 B

160kD Cys

: 5, 8 Asn
6,5 Ser
6,3 An

3,2 Arg

dal t o€, respeot hvmment,

Al a- Thr-Argn--Tyr-Tyr- et 3l
conposition an aci des am n6s:

'lc 1111110~ | 80 Kl
15
<
25
SEE

:C humal n car

Cys
Asp
Asn
Thr

ct6rl s6 en.c

@1H¢-Thr-Awg;;hr-Thr-,
40 45 39

. 3.'| | L hicl 1311& IcITIT 1T TTTT 80—
w5 DDA
5:7 4: O'Pro )
4 80P G0 ko 5.4 S 7
2,8,Bie 0,8 5,7
ER ST |
655610 _ 5:5 4,2 S annentkgidf
gu' il copdent deux chatnes
de 18000 ga?tons et 80000

Pro 10 kD %:5

5,7
4,8
5,4
3,5
5,7
7,7
4,4
5,7
2,2
5,4
3,5
5,0

EP 0 197

spegpechvenent, et |a
01 B1

I
5,6
2,4
5,5
2,6
4,1

10,1
3,3
4,5
1,3
6,8
3,2
4,2

8. Fragment actif de facteur Vil :C humain caractérisé en ce qu'il contient deux chaines peptidiques ayant -
des polds moléculaires de 18000 daltons et 80000 daltons, respectivement, les séquences d’acides aminés
- aminoterminales Ala-Thr-Arg-Arg-Tyr-Tyr- et Glu-lle-Thr-Arg-Thr-Thr-, respectivement, et la composition en

acides aminés :



os - 1,3 0j8 5

cogr ey AR T

6,2 Gn : 4,2 Pro

15 Ay 5,7 , 5,3 Ala

4,8 .. . 4,5 Vval . .- . 58 kb . .180 BD3 20 - ’

Met 3,5 2,4 ljes ' b, 7 4,4 Leu
. S .

7,7 10, 0" Tyr ¥ 4,4 o,.%z 25

Phe & . 5,7 ASPp 4.4 Tp’ 5,9 2 1,2 Lys

5,4 6,9 30 Asn 4,5 -Hs, 8 3,5

3,2 2 ArS , 4,3 7.

Pr 6par ati on phar maceut i queT‘BBnt enant c%‘h'}re é'é)

| ngradl ent acti funfragnent d8éxrct burVii8}3: Cseon 11 86 quel conque des
revond®ations | A6 S Fragiyent act | fgle-f acteurVilg 4 C humain solon |uno
quekconque des revendlcations | a 6 utll bable pour'%e traltment do
rhémophul e. 9. Fragnent ac®#Bde facurSM 11 :C hurfld% solon |'uns quel conque
des revendicatlons | a 6 upkbl eable ppys nornaflsgrz |’ hnostase chez |es
patients hénophlies. 40 10. Utilatjon d un f ment actif de factour
Vill :C hunmain selon rune ﬁﬁ%l conque %eJé revend| cé\f:?ons | 6 8 dans | a
fabrication d un mdi canmenAlgour |s taa8tenent dets3 hnophlie. t1.
Ut.lisation d un fragnent ggg! de fag_;,eilr Vill : mai n sel on rune

quel conque des rovendlcations | a 6 dehs |la fabriTdti on dun nmedl canent pour
nor nal lager rhdnost ase chezMe®e patien?s®hi nophil 5.4 12. Proc6d6 de

pr tgj'p'ar ation d'un hagnment dpijéacteur V|4 :C sol org )4 une quel conque des
revendl castons | 45 a 6, caractfdsA par_la purification d un produit
contenant |e facteur Vill I.-'@-’par chr ohaf ogr aphl i 1@ Q@ munoaffl- niw
contenant 6ventuel | ement deggrant| oor pg, 469 de fagymn coval ente contre Is
fact bursde von WI I bbrand gﬁg\ ples *_la matrice {ie gel, 1"Aluton du
prodult puriflt, sulvls ev uel | ement” par une chfthat ogr aphl e d' echange

d' anlons, puls la fragment@pn do c. ®rddult au nby®n d' une tres falble
concentration de thrombinepgf rsdol - gept des fragngnts de facteur Vill :C.

CD 13. Procod6 selon la, revendl oatfon 12 dans_ioqudl |s thombine est
utiliséen une concentratiBhSde 10- uhi®6 NIl umd«R de facteur Vill :C
N~ Arg 5,0 4,3

7. Préparation pharmaceutique contenant comme-ingrédient actif un fragment de facteur Viil :C selon 'une
© -8 «quelconque des revendications 14 6.
8. Fragment actif de facteur VIl :C humain selon I'une quelconque des revendications 1 & 6 utilisable pour
le traitement de 'hémophilie.
8. Fragment actif de facteur VIII :C humain selon l'une quelconque des revendications 1 & 6 utillsable pour
L nonmaliser Flhémostase chez les patients hémophiles.
) 40 10. Utitisation d'un fragment actif de facteur Viil :C humain selon f'une queiconque des revendications 1
& 6 dans la fabrication d'un médicament pour le traitement de 'hémophilie. _
11. Utiiisation d'un fragment actif de facteur Vill :C humain selon l'une quelconque des revendications 1
2 6 dans la fabrication d'un médicament pour normaliser 'hémostase chez les patients hémophiles.
12. Procédé de préparation d’un fragment de facteur VI :C selon I'une quelconque des revendications 1
456 26, caractérisé par la purification d'un produit contenant le factsur Vil :C par chromatographie d'immunoafti-
nité, contenant éventusliement des anticorps liés de fagon covalente contre le facteur de von Willebrand cou-
plés & la matrice de gel, I'élution du produit purifié, sulvie éventuellement par une chromatographie d’échange
d'anions, puis fa fragmentation de ce produit au moyen d'une trés faible concentration de thrombine et lisole-
ment des fragments de facteur Vill :C.
8 13. Procédé selon la revendication 12 dans lequel la thrombine est utilisée en une concentration de 10~
- unité NIH/unité de facteur VIl :C. .
14. Procédé selon fa renvendication 12 ou 13 dans lequel ledit produit purifié est Incubé avec la thrombine
& une température de 37°C pendant 10 2 300 minutes, de préférence 60 & 90 minutes,
15. Procédé selon les revendications 12 & 14 dans lequel les fragments de facteur VIl :C sont isolés au
§5 moyen d’une élution en gradient de sel 2 pH 6- 8.
18. Procédé de préparation d'un fragment de facteur VIl :C selon Y'une quelconque des revendications 1
& 8, caractérisé par la purification d’'un produit contenant ie facteur Viil :C par chromatographie d’lmmunoaffi-
nits, contenant éventuelloment des anticorps liés de fagon covalents contre le facteur de von Willebrand cou-~
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14. Proofid selon la renvendical on 12 ou 13 dans loquel ledit prodult —————
purisl:l o est Incub6 avec |la thronbine a'une tbnpurature de

300 minutes, de prefrence 60 * 90 m ngf 5979]!?5 Proc6d6 sel ﬂmﬁﬂﬂim "‘Iﬂ”i'l
revendl oations 12 a 14 dans | oquel |es ra rren?s de facteurVilF

| ol 6s au a6 noyen d' une el uton on grad ent deosel A pH 6-8. 16. Procdi

v eal ] ";“é%@ P "”"‘*"‘“ e"'g*’"'a“‘%?ﬂf’”*‘%ia ogiutnuldand

on
cont enant Ie céd ss 'cQLtHPlésaqmoyen
cont enant 56v g ,agg gog s gon cova en oon
facteur do von br cou- EP 0197 901 Bl

1111111 1 11ig \hl-n?!hatiokspoWl’ﬂ%nﬁaétﬁntrﬁNahP-eAfje gel, I"lutlon du prodult
purifie, puls 1 ragnentation de cs produit en |am ssant I's prodult au

ropos entre 4 el pidosis de'préphraiion %ﬁﬁé&ﬁneﬁtﬁiﬂﬁ@ﬁuﬁnpﬁﬁuﬂlﬂmﬁﬁﬁsﬁhlﬁpd?lﬁé&ﬁon% pro-
suviye 6vemt tm:bﬁmmuem&uavnﬂcs&r pAiR Binkinufodhiné) Bshfenant &vehiiéiemerft dles anticorps
| | solefrent dege 8¢ rag@nesvarntél Gonfréte taetdir diidn!Willebrand cbupléda0sidlice 38 bl Méthtdn du produit puri-
revendl cat | onié]lésivibosventdelidment par ese chiromgtograinte diehdnge &'antions,\buls la fragmensation desal poivit
au noyen J  =iimnyen dureitésfaiblegrrrent@iidin dddhrensbine op len Bissedt lo Rrxduiiraiireras balred eb31C en
P' Et at cont r aprésende dg traces dune protéase etiops Caft suide éventpellement pan uns chremetogrgphia échiange

facteur Vith| d'a@longatiisplement dasfragmienty de facteyr YiksC dans lagud! le fragmnegide Vllbcqa'&mnﬂem
contbnant |e %’EQ'EUNW‘F‘“Q“E d?H‘P hiaelié 'ra 1¢ip 80.600 daltons, o5 $0.070 fleftans, respertivament;
6vent uel | emer} ‘198“:9“ 'gé&ggg‘ﬁ @"E’GTPEF@""F‘E"’%T'H‘FB’@ TePRYF-
Wl ebrand c °E€°' &g ilutlon du prodult purl- M6,

sui yl s event uel bm)nt par une chromat ographl e d' ochango d' anbons, pule | a:

f r aghent addn de co produit au noyen d' un@dt¥Ds fal bl 80 dghcent ration de

t hronbi ne ou en laissant Is prcg\;gjlt au regp@s entre 4,ej 37 C en préssnce do
traces-d' une protease et d'lons Ca92, sul V|e event ue I'errent par une

chr omat ographl e d' echange 15 AFRanl ons, &: 8 ' | ool eneft 7 des fagments do
facteur Vigl :C dans |aquel | xgmgnment d04f gctu VITI g0squ'l content deux
chat nes popt|d| gues ayant des ,Ipol ds rmtlgul al res de 01000 dal tons et

80. 000 daltons, respectivenent’, Y ea ebqu nles d' acl dB&*ami nds

am not erm nal es Ai a- Thr- Arg- ASexTyr-Tyr- 788 A u-il e-8hB- Ar-Thr-Thr-,
respoc- tivement, et la corrpoglg on on a&i'q’es am nésg 0

90} . y) = 80}3 Cys : 1, 3 UP
6, 8 4,7 25 Gln 3.2 Asn5.7 4,2
4,5 74r 3,3 Pro 6,1 §,@mr 4,57, 8 8,3
Srg. D 2:4] GlYZ : ?éoszr:s 5?8'?12 5, 7
% zla 5,0 2,8
o Val . 6,8 5,4
- . Mst 2,6 3,5
o w Iie 4,7 5,7
Leu 92,6 7.7
Tyr 5,1 4,4
o Phe 4,9 5,7
TID 1,8 2,2
Lys 5,5 5,4
His 3,4 3,5
et ATg 4,7 5,0

2. Procédé de preparation d'un fragment de facteur VIt :C selon la revendication 1, dans laquel le fragment

de facteur VIl :C contient deux chaines peptidiques ayant des poids maléculaires de 115.000 daltons et 80.000

85  daltons, respectivement, les séquences d'acides aminés aminoterminales Ala-Thr-Arg-Arg-Tyr-Tyr- et Glu-fle-
Thr-Arg-Thr-Thr-, respectivement, et la composition en acides aminés :

a



Al a

2,6

5,7 LBu
4,4 45
1,8

3,4 - -

dans | aquel | fagnent” de ac%Vl I

ayant de8 poWs nol 6oul ai res de 115.000 dal | ona et

respecai vnent, |es s6quonceSR' aci des 4n® n6s ar ni fot®er mi nal es

5,0
© 3,5 40

EPJ® 157 901 B1
Phe

2.60 Wb

D - . 3,5 Arg .
Pr oo6d doeprepaat i on d' unr degh®nt dsfactb:u? VI

48 Val

. Tymuuyulu il ﬂllﬁl I
115 }.?

- Csebioh | ar evendl cati on 1,

502

: C goptent doux6 ghat hes pepffdi ques

8d.

000 us

dal t ons,

Al a- Thr - Ar g- Arg Tyr-Tyr- etrg#u-11le- T@;:tArg Thr-Téy2, respectivenent, etla
conposition on acides amn Sar 41 * BCB L M 9'3 * 80 D 11 kD
C~ys 1,3 =r 11 579 6,7
Asn . 10 4.5 Glu 4, 5B, Thr 5, s 6, 1
6, 2 r 8,3 1 -4 10 _ Clu
5, 58> °m 5t 35 & 1n 5,7
3,5 Pro 4,5 Pro 4,81 15 6:1 Ay
57 - 56 Ala g 547,8 5.6 4,8 Val
5.4 58 24t ¥ 5 ' 26 Ile
5,7 4,4 Leudla :73 7 4,8 9,9 Tyr
4,4 4,3 25 val 5,4 5,8he 5,7
4,7 Trp 2,2 Het 3'J,, 5 Lys 2,6 5 4
g m
- =, Ile 5,7 4,4
Leu 7.7 2,9
Tyr 4,4 4,3
% Phe 5,7 4,7
Trp 2,2 1,5
_ Lys 5,4 5,4
) u 30 His ) 3,5 314
~f Arg 5,0 4,4
- 3 Procédé de preparation d'un fragmaﬁtde facteur VIII :C selon larevendication 1, dans laquel le fragment
35 defacteurVill :C contient deux chaines peptidiques ayant des polds moléculaires de 130.000 daltons et 80.000
daltons, respectivement, les séquences d'acides aminés aminoterminales Ala-Thr-Arg-Arg-Tyr-Tyr- et Glu-lle-
Thr-Arg-Thr-Thr-, respectivement, et la composition en acldes aminés :
St
40
45
&
85



.
L}

30 - Hi s ' 3,5 . 34Arg

5 0 4,4 3. Proc6d6 de preparation d' un franent ' i
:Cselon la revendl cation 1, dana | aggply4bfach@gneENt 85 de;] mjﬁl”mll”"l
: Ccont t ent deuxchaTnes pepti dl ques ayant (]es pol dsnol cul ai res 00y s T

dattons t80.000 daltons, respeevenent, |es squences dacl des am n6s

am not-er ni nal es Al a- Thr--Ar g- Ar g- Tyr - Tyr80.ét2 G u- | | @30TRD- Ar g- Thr - Thr -,

respectivement, et la conposilgon en ad%ei am né6: 4% g4 42 EP 0197 901
111 31 * L M

Bl 1 11111 111111 1 I S* s800., i
130 le- . 1,3 1, 85Rsp 4,7 4,7 6,5 6,5 :Sn

n4, 5 50 Thr  zen 6¢ls 5.0 6,3 Ser

8,3 10,0 10 Clu 5,7

59 Gn' 5,7 Thr 3,8 Pro 6:2 4 5

5 8its Ser Gy'y 8g,3 510,0 5, 6 Ala
4, 8 10 4, 6 Val ~ 5 5 5 itet

3 & 2 61le S 5,§'¢' 52 24 L

7,7 10,3 T4,4 €la 3%:8B The 3,3 5,7

4,5 Trp 2,2 Pro 1,8,4YS 5,8 5.4

59 .) 890 , fH s - 3,5 3,3
Arg % 5,0 Gly 4,3 4.5 00d6 de p$e§oaraton d' un '
fragmentdetacteurVi1| :Csel omida revandipgton 1, dgpslaquel |etfragment 35

de facour VI :C contlent deu&é?at hes pg‘gtgi quesayant dpe pol dsnol ficul al es
de 150. 000 dal tons et 80.000 tons, respeotivenentT’Tee sequences d' acl ds
ar‘r‘gl.rl@s anr not onni nal es Al a- et Arg-Arg-Iy8-Tyr- et Z3&-11e-

Thr=Ar g-'mr-Thr- , respectlveppgt, at | as'cprrposi ti ong & aci des anl n6s:

Lau 7.7 10,3
TyT 4,4 3,8
» Phe 5,7 4,5
TrD 2,2 1,5
Lys 5,4 5,9
\J 80 _ , His 3,5 3,3
irg 5 ‘ 0 4,3
4. Procédé de preparation d'un fragment de facteur VHii :C selon la revandication 1, dans laquel e fragment
55 defacteur Vil :C contient deux chaines peptidiques ayant des poids moléculaires de 150.000 daltons et 80.000
* daitons, respectivement, les séquences d'acids aminés aminotenminales Ala-Thr-Arg-Arg-Tyr-Tyr- et Glu-lle-
Thr-Arg-Thr-Thr-, respectivement, et ia composition ‘en acides aminés : _
40
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40 46 50 43 C L M S=*O0KkD 150 k-L Cys

0 e Ay AHHIIIHHIHIIIIH!IIIlHIll
9,7 10 du 5,7

fgd' 517 . ay 3 quEB 150 k0 ' ° 56 Aa 5 8
4,3 4,4 val  Cys 3,3 0;8 5,7 Met

73 s 1001 Tyr MR 3 LT

Phe 5,7 Asn 4, 44%8p 5.7 2,2 1,4
Lys 5 4 Thy 6, @ ao , H s

3,5 3,3 Arg 4,0 5. ProcM de

pr epar atlon d' un fgnent def £&Feur VI | | 8(’3§el on la révéndicaton 1 , dans | aquel
le fragflent sw defacteur®iu : Ccontisgnt deuxchat Be3 pepti di ques ayant des

poi ®shol 6cul al resde 160. 00@4gl tons et gO 000 dal tog\ respectivenment, |ea
fg g-Tyr-Tyr- et Gu-lie-
n

sequences d' aci des ami ns am noterm nal‘esAI a- Thr
Thr-Arg-Thr-Thr-; respecti v&¥ent, et | &,8onpositi of, aci des amnis: 40 46F

50 60 44 ely 5,7 5,6
Ala 4,8 4,4

val 5,4 5,7

. Mset 3,5 2,7
N ® Ile 5,7 4,3
L,su 7,7 10,1

Yyxr 4,4 3,3

2 Phe 5,7 4,4

Trp 2,2 1,4

Lys B,4 6,6

 ® His 3,5 3,3
N\ Arg 5,0 4,0

) 5. Procédé de preparation d'un fragment de facteur Vil :C selon la revendication 1, dans laquel le fragment

85 defacteur Vil :C contient deux chaes peptidiques ayant des polds moléculaires de 160.000 daltons et 80.000

daltons, respectivement, les séquences d'ackies aminés aminoterminales Ala-Thr-Arg-Arg-Tyr-Tyr- et Glu-lle-
Thr-Arg-Thr-Thr-, respectivement, et la composition en acides aminés :



EP O 197 801 Sl *1 ! L - 80 Ti

Cyse 1,3 0,8 Asp ﬂu

e T S 7 ama B I ﬂ IIIH llﬁllﬂlll
8,3 9,6 10 Clu

6,3 An - 57 4,0 Pro - 4,5

55 &y 5,7 . 588 BPa 160 kD 4.8

4,4 Val 5,4 Cys Sﬁwmt 0,8 3.5

2,6 20 I1s 57 Leu 7,7

10,1 Tyr g 4,4  BSP é 3 26 5.8 ah
57 45Trp Asn ;.248 59 1,3 Lys

5, 4, 6, 8 30 3,5
3,2 Arg’ 5 0 Thx 4,2 1s. Proc6dg o preparaton d' un

f ragment dof eaot ur VfI | : Csl onS&X¥ revendl &aBfon |, daBsKaque |efagnment 3c

def acburMol | : C cnUent deux clpaht es pept k_;dl7ques yant gelg, poi dsnol 6cul al res
deo™ 180. 000dal t ons ot-80. 000 %il t ons, oespectlvenent es sbquenoes d' acl des
ant nbs amhnot ennhnal es Al a-T nfrgArg T P Tyr- ot G“upl | e- Thr-kg-Tbr-Thr-.
respecti venent, et Ia corrposrpunoon en addes am nes: 50546 46 EP 0 197 901
||| EPO 197101 B I

&7 bes

B1 | || ]
~~~~~1111%11 111111 1 11 le‘

Ala 4,8 4,4

val 5,4 5,5

v - Mat 3,5 2,6
Ile 5,7 4,)

Leu 7,7 10,1

VY 4,4 3,3

% Ehe 5,7 4,5

Trp 22,2 1,3

Lys 5,4, 6,8

" S0 His 3,5 3,2

o Arg 5,0 4,2

' 6. Procédé de preparation d’un fragment de facteur VIil :C selon la revendication 1, dans faquel le fragment

as  defacteur VIl :C contient deux chaines pepfidiques ayant des poids moléculaires de 180.000 daltons et 80.000

daltons, respectivement, les séquences d'acides aminés aminoterminales Ala-Thr-Arg-Arg-Tyr-Tyr- et Glu-lle-
Thr-Arg-Thr-Thr-, respectivement, et la composition en acldes aminés :



ASO >3D IS i 8 Dt- Oys 1,3 ' 0,8 Asp

611 61 6 Ser wegmins oo of il UMK
6,2 * Gn 5,7 4,2 Pro * L M s *
57 dy 5,7 583 Aba . 31g0 04,8 4,5
Val - - - A . 5,3 Mgt o . 3,5 . .. 2.4 20
lie 5 7. -C¥s 4y Egh3 0,8 7 10.0 Tyr

4: 4 . 3,2 25 Asp 4,7 Pige 7 S5, 7

4,4 Trp 2,2 1,2 dys 5,4 6,9
o) I |ssn. 42‘} 3,5 .8 3,2 Arg

5,0 4,3 7. Pr@®wa6 sol ond,une quel cépgue des revendl cations |

a 6 dane loquel la thronbiggaet utilbo4Sn une wgqy goncentration do 10-a
uni-te Hhunit6 de factour Vi1l :C. 8. 'Procedo sol'dn |'une quol oonque des
revendicatlons 1 A 7 dune F;él‘fuel | odi ©+grodult puflRl 6 est Incubo svec |a
thrembine & une tenperaturgige 370C pgngant 10 a 30g minutes, do pr6f6rance
60 & 90 m nutes. 9. Pr oc6dg_.rsel on |'une _quel conque des revendlcatlons 1t 8

dane | eque |l ee fragnents d Pact eur Vi FIr3: C sont | §o76s au noyen d' une

el utl ongen gradi ent de eel GAypH 6-8. 407 10. gtglleation d un fragnent
actif de facteur Vili ;Ch | n prepar6_,solon |’ upe guel conquo des rovendi -
cations | A 9 danea | fabricCation d' uﬁ'ﬁedi canent paur Is traltenent de

| " hvhophi | le. 11. UillsatVad d un fr&g#ent actifS¢d facteur Vill :C humain
prepar6 solon |une quel conguge des revgnsi - cationﬁ % a 9 dens la
fabricaeion d' un n6dl oaman%lpour nonuar7ser rhénoSélso chez | ea patients

2 '

s,

hérophl es. 45 50 55 46 5 4,4
Lea 7.7 10,0

YT 4,4 3,2

2% Fhe 5,7 4,4

Trp 2,2 1,2
Lys 5,4 6,2

- w His 3,5 _ 3,2
-\ Arg 5,0 4,3

) 7. Procédé selon l'une quelconque des revendications 1 & 6 dans lequel la thrombine est utilisé en une
. 8 concentration de 103 unité NiH/unité de facteur VIII :C.
8. Procédé selon I'une quelconque des revendications 1 & 7 dans lequel ledit produtt purifié est incubé avec
la thrombine & une température de 37°C pendant 10 & 300 minutes, de préférence 60 & 90 minutes.
9. Procédé selon I'une quelconque des revendications 1 & 8 dans lequel les fragments de facteur VIil :C
sont Isolés au moyen d'une élution en gradient de sel & pH 6-8.
40 10, Utilisation d'un fragment actif de facteur VIIt :C humain preparé sslon l'une quelconque des revendi-
cations 1 2 9 dans la fabrication d’'un médicament pour le fraitement de I'hémophilie.
11. Utilisation d'un fragment actif de facteur VIll :C humain preparé selon I'une quelconque des revendi-
cations 1 29 dans la fabrication d'un médicament pour nomnaliser 'hémostase chez les patients hémophiles.



