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Description

-Field of the invention -

The present invention relates to novel, biclogically active fragments of human antthemophilic factor, pro-
cesses for their preparation, pharmaceutical preparations contalning them and the use of such fragments in
the treatment of patients suffering from haemophilia.

Background of the invention

Hemophilia s an Inherited disease which has been known for centuries but it Is only within the last three
decades that it has been possible to differentiate between the various forms ; haemophilla A, haemephilia B
and haemophilia C. Hasmophiila A is the most frequent and affects only males in frequency of one or two indi-
viduals per 10 000 males. The disease is caused by strongly decreased lavel or absence of blologically active
coagulation factor V1il ar as it alsc has been calied the antihaemophilic factor. Factor Vil i2 a protein normally
present in plasma. The clinical manifestation of haemophilia A Is a strong bleeding tendsncy and before treat-
ment with Factor VIl concenirates was introduced the mean age of death of haemophiliacs was less than 20
years. Concentrates of Fector Vill obtained from plasma has been avallable for irsatrnent of haemophllia A for
about two decades. This has improved the situation for haemophilia patisnts considarably and given most of
them possibility to live a nommal life. However, there are certain problams with the concentrates and their use.
The concentrates pragently avallable are rather impure having a specific activity of less than 2 units Factor
Vill/mg protein and containing < 1 % of Factor VIII protein. Further they are fairly expensive bacause the starting
material, plasma, is axpensive and the yields in the purification processas used are low with the low purity pro-
ducts. There is also the risk for transmittance of hepatitis B virus and ofher infactive agenis. Finally, abott ane
tenth of the patients with severs haemaphilia A do develop antlbodles against Factor Viil and then become
very difficult to treat s the injected Factor V1il is neutralized and inhibited by the antibodies.

There is a need for highly purified Factor Vlil-containing preparations. The present application describes
such highly purified preparations. The invention also provides novel, defined fragments of Factor Vill which
have improved properties compared to existing Factor Vil preparations in particular higher specific activity and
longer half-life in biood. Clinical use of purified, biclogically active fragments of Factor Vill can give certain
advantages compared to presently used Factor VIil concentrates. The high degres of purification is an advan-
tage as very little contamination proteins then are given to the patient and further, and more fmportant, the risk
for hepetitls B transmission is strongly diminished. A longer half-ife ks a great advaniage as & prolonged action
is obtained and thereby smaller amounts need to be given. Further for the haemophilia A patients who have
developed or are at risk for developing antibodies against Factor VIIL it ls probely an advanitage to give a smaller
part of the Factor Vil moleculs as it Is likely to be less challsnging for the knmune aystem. As was reported
recently {J. Glitschier er al. Nature 312, 330-337, 1984 J. Toole st al. Nature 312, 342-347, 1284), intact Factor
VIH can be made in cell culture using recombinant DNA techniques. An additional advantage with active frag-
ments of Factor VIl je that such fragments can probably be made more easily and efficisntly by the recombinant
DNA cell culture techniques than the whole Factor Vill molecule as they are samiler and can therefore be regar-
ded as especially advantageous to produce by this technique,

Prior ast

Many attempts have been made to purify humnan Factor VIll. Presently, however, no one has succeeded
to isclate a defined single protein component with Factor VIIl activity. Commercial Factor Viil concentrates have
been used as starting material, wheve the Factor Vill is present as a complex with another protein, the von Wil-
lebrand Factor. The techniques used that have produced the purest Factor Vi products are inmunoadsorbent
chromatography with mairix bound antibodies against von Willebrand Factar combined with chromatography
on aminohexyl-agarose (C.A. Fulcher and T.S. Zimmerman, Proc, Nati.Acad. Scl. 78, 1648-1652, 1982. T.S..
Zisnmerman and C.A. Fuicher, EP 0123945, 1984) and chromatography on agaross in the presence of CaCl;
fo dissociate Factor VHI from von Willebrand Facior combined with chromategraphy on QAE ceflulose (P.J. Fay
et al., Proc.Nat.Acad,Scl. 79, 7200-7204, 1982. S.1. Chavin and P.J. Fay, EP-A-0104356, 1984). Fulcher and
Zimmerman obtained a Fastor VIIl material of a specific activity of 2 284 units/mg which contained a number
of components as shown by sedium dodecy! sulfate polyacrylamide elactrophoresis. The majority and the most

-dominant of the components had molecular weights bejow 92 000 daltons, *They assumed that a 92,000 Da

polypeptide chain alone or togsther with two or more polypeptide chains, such as 80,000 and 78,000 or 71,000
and 72,000 would have activity. No data is however given to show which peptide or which combination of pep-
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tides was necessary for activity and no bidlogic_al test data, in vitro or In. vivo, are given to show the assumed
sffect. By contrast, it has by the present invention been shown, with biological tests, that a complex of one pep-

'wtide chairi of 80,000 and one of 90,000 daitons has blological activity in vitro and in vive. Also the 80,000 Da
peptide chalin together with one peptide chaln of higher motecular weight (L.e. 115,000, 150,000, 180,000 or

180,000 Da) has activity. It has also been shown that one single peptide chaln of 92,000 has no effect and that
three or more peptide chains in complex do not exist.” Fay et al. described a Factor VIii product with the specific
activity, 4 900 units/mg and that the material migrated asa single major componentof 100 000 daltons in sodium
dodecyl sulfate polyecrylamide slectrophoresis In reducing media. However, fainter bands were also seen at
> 220 000 daltons. The cifferant resuits obtained by different groups demonstrate the iarge uncertainity con-
ceming the biochernical character of Factor VIli. Recently the human Factor Vil gens has been characterized
and human Factor VHil activity has been expressed by recombinant DNA technique. {J. Gitschier et al., Nature
312, 330-337, 1984, J. Toole et al., Nature 312, 337-347, 1984), The nucleotide sequence data on the gens
indicates that intact Factor Vill has & molacular welight around 300 000 daltons.

Detailed description of the invention

In the following spacification & number of abbreviations, productdelgnatldns and assay methods are men-
tioned. The foliowing list indicates such terms and an explanation thereof ;

Abbrevatlons

Diisopropyifluorphosphats - DFP

Ethylenedinitrotetraacetic acid - EDTA

Factor VIl coagulant activity - Vil :.C

Factor VIl coagulant antigen - VBIC :Ag

Factor VIl related antigen - VIR :Ag

High performance liquid chromatography - HPLC

Sodlum dodecyl sulfate polyacrylamide electrophoresis - SDS-PAGE
Trichloroacetic acld - TCA

Product designations

Mono Q gs! - an anlen-exchanger from Pharmacia composed of a hydrophilic polymer with the jonic groups
- CHN*(CHa)s

Octonativ® - a commercial high purity Factor Vill concentrate from KabiVitrum AB produced from cryop-
recipitate by affinity chromatography.

TSK DEAE 5 PW - an anion exchanger from Toyosoda composed of a hydrophilic polymaer with the ionic
groups - CHzCHzN"(CHzcﬂg}z

TSK 4 000 SW - a silica based gel with a hydrophilic surface functionality of OH groups for size exciusion
chromatography, obtained from Toyosoda.

Factor Vil coagulant activity

Factor VIl coagulant activity (V111 :C) was usually measured by a one stage clotting assay. (M. Mikaelsson
and U. Oswaldsson, Standardtzation of VIl :C assays : A manufacturer's view. In : Factor Vill concentrates and
thelr clotting activity. .M. Nilsson, T.W. Barrowdliffe and K. Schimpf (eds.). Scand.J.Haematol.Suppi. 33, 78-86,
1984). As substrate plasma was used an artificial FVIIl:C deficient reagent (D. Nyman, Thromb.Diath.
Haemorrh.23, 306-311, 1978). Sample and calciumchloride solution are added at the same time to a prsincu-
bated mbxture of Vil :C deficient piasma, ellagic acid and phospholipid. A semiautomatic coagulometer (LODE)
was used to determine the clotting time. '

VIIl :C in plasma samples from hemphilia dogs was detsrmined with a chromogenic method for VI :C des-
cribed by S. Rosen, U. Oswaldsson, M. Blombéck, M. Larrieu, 1.M. Nilsson and H. Vinazzer. Scand. J.
Haematol. 311, Suppl. 40, 139-145, 1984,

Factor VIl coagulant antigen :

The factor VIll coagulant antigen (VHIC :Ag) was determined with a solid phase immunaradiometric assay
(L. Holmberg, L. Borge, R. Ljung and |.M. Nilsson. Scand.J.Haematol. 23, 17-24, 1979). The antibody was kindly
provided by Prof. .M. Nilsson, Maim5, Sweden.
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von Willebrand Factor ;

. von Willebrand Factor ar factor VIl related antigen (VIliR :Ag) was measurad with a quantitative elgctroim.
muncassay (C.B, Laurell, Scand.J.Clin.Lab.invest. 28, (Suppl. 124), 21-37, 1972. Goa! antiserum from Atlantic
antibodias was Used, The VHIR :Ag assays were standardized against the First British Standard for Blood
Coagulation Factor VIl related Antigen Human for Inmuncassay (86/355).

Sodium dodacyl sulfate polyacrylamide gel electrophoresis : Sodium dodecy! sulfate polyacrylamide gel
electrophoresis (SDS-PAGE) was performed according to Lasmmii employing a stacking ga! of T=4 % (fotal
polyacrylamide concentration) and a separating gel of T=6 % or 7.5 %. in &l cases crosslinkage degree was
3.3 %, Samplas were treated with 5 % mercaptoethanol and 2 % sodium dodecyl sulfate, Electrophoresis was
at 20 mA for four hours. Gels were stained for protein using a silver staining technique described by Tunon
and Johansson, (U.K. Laemmii.Nature 227, 680685, 1970. P. Tuncn and K.E. Jchansson. J. Biochem.Biophys.
Methods @, 171-179, 1984).

Protein estimation :

The protein of the VIli :C material obtained in the Mono-Q gel step was quantffisd by aminoacid analysis.
Hydrolysla with 8 N HCI was carried out for 22 hours at 110°C in evacuated glass tubes. The hydrolysals was
assayed with a Beckman 121M analyzer.

The present specification describes a novel method for obtaining a Factor Vii! preparation which has higher
specific activity than previously described Factor VIl preparations. The novei purification methad comprises
the use of immuncaffinity chromatography followed by HPLC on an anion-exchanga adsorbent. The purified
Factor Viil preparation obtained is a suitable starting material to obtain thie nove! Factor Vili fragmants accord-
ing to the invention.

It has been found according to the invention that the purified material contains ssveral different paptide
chains as shown by SDS-PAGE, most of them of higher molecular weight than has been previously reported.
The peptides have been separated, characterized and defined. The data show that ali pepfides are related to
Factor VIl and that certain combinations of peptides are necessary for factor Vil acthvity. These novel peptides
constitute part of the invention,

As starting material for the Factor VUil purification procedure Is used a solution of high purlty Factor Vil
concentrate. One such suitable concentrate is Octonativik. The first step in the purification is the adsarpticn of
the Factor Vili-von Willebrand Factor complex present in the Factor Vil concentrate onto a column containing
antibodies agalnst von Willebrand Factor covalently couplad to & get matrix such as agarose. Preferably polye-
lonal antibodies are used but also monocional antibodies can be used. Most other proteins present in the sol-
ution juat pass through this column. Factor VIl is then disaoclated from the von Wiliebrand Factor and eluted
off the column by allowing a solution containing Ca2* or Na* lons o pass through the column, The concentration
of Ca?t or Na* lons Is chiosen so that Factor VIl Is dissoclated from the von Willebrand Factor and eluted. Suit-
able concentration ranges for Ca?* are 0.15 - 1.0 M, preferably 0.2 - 0.5 M. Sultable concentration ranges for
Na* are 0.5 - 2.0 M, suitably 1.0 M. Itis prefered to use calcium ions. Sultably CaCi; or NaCl is used. The Factor
VI 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 Mone Q gel (Pharmacia) or TSK
DEAE 5 PW gsl (Toyosoda). The Factor VIl material is eluted in a sodium chioride or calclum chioride sait
gradient. This material has a specific activity of 5 000-9 000 units/mg protein and thus a 360 000-640 000 fold
purification from plasme has been obtained.

The material obtained at the purification procedure described above contained both intact and parfly frag-
mented fortns of Factor VL.

In order to obtain Factor ViIl fragments, the purified material of the parily purified matstial was incubated
with a very low concentration (10-3-NIH units/unit of Factor VIll) of the ceaguiation enzyme thrombin suitably
at 37°C for 10-300 minutes, preferably 60-90 minutes. After this treetment mios! of Factor Vi activity appeared
later in the HPLC-~elution curve comresponding to what was called Factor VIil aclive peak i, ses figure 3. Anan-
lysis of this materiai by SDS-PAGE In reducing media showsd the presence of two peplide ehains with molecu.
lar welghts 80 D00 and 80 000 daltons.

Generation of Factor VIl fragments could also bes accompiished in a simpier but less controlled way by
allowing a solution of partly purified Factor VIl containing added Ca?* ions to stand at 4-37°C for mora than
one hour and up to about 24 hours. The trace amounts of thrombin or possibly other proteases present such
as kallikreln, was sufficient to cause fragmentation under those conditions. Separation of this material by MPLC
on an arnion exchanger showad two main Factor VIl active areas, peak ! and ll, see figurs 3. Peak | was not
a single 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 motecular weight peptide and in addition
in first front fraction a peptide of molecular waeight 180 000 daitons, in front and middie fractions peplides of
molecular weight 160 000 and 150 000 daltons and in rear fractions paptides of molecular weight 130 000 and
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115 000 daitons. Further resoluting of components was accomplished by HPLC gel filtration: on TSK 4000 SW
of the subfractions of peak 1. The main components of the various subfractions were ail shown to have Factor
VI activity. The peak Il material contained only two peptide chains of molecular weights 80 000 daitona and

~ 80000 daltons. HPLC gel filtration on TSK 4000 SW of the peak | and |l material in the presence of EDTA to

bind metal ions reaulted in loss of activity and in dissociation of the 180 000, 160 000, 150 000, 130 000 and
the 115 000 daltons peptides from the 80 000 daiton peptide in peak ! and the disscclation of the 90 000 dalton
peptide from the 80 000 dalton peptide in peak I. This indicates that the Factor Vil peptides are held togather
by one or several snetai ion bridges.

An alternative method for obtaining the novel Factor Vill fragments of tha invention comprlses separating
a fragmented Factor VIl containing material using a gel mairix containing sntibodies against von Willebrand
Factor as describad above.

in concluaion fragmentation of Factor VIii by small amounts of thrombin or by trace amounts of other pro-
teases results in formation of the following six active novel fragments ; one compased of a 180 000 daitons

_ and a BC 000 daitons peptide chain, one composed of a 160 000 daltons and a 80 00C daitons peptide chain,

one composed of a 150 000 daltons and a 80 000 deltons peptide chain, one composed of a 130 000 daltons
and a 80 000 dsltons peptide chain, one composed of a 115 GO0 daltons and a 80 000 daitons peptide chain
and one composed of a 80 000 deftons and a 80 000 deltons peptide chain, The two chains in the various frag-
ments are probabiy held together by metal ion bridges. Thus, each fragment comprisss a pair of two pephide
chains,

Characterization of the varlous peptide chains was performad using aminoacid anaiysis, aminoterminal
aminoacid saquenca datermination and immunologica! techniques. The data obtained showed that the 180 000,
160 000, 150 000, 430 000, 115 000 and the 90 000 daltons peptide chains all had the same aminoterminal
amino acid sequence Ala-Thr-Arg-Arg-Tyr-Tyr-. The 80 000 dalton peptides prasent in active components ali
showed the same aminoterminal sequence Glu-lle-Thr-Arg-Thr-The-, thus H is the same pepiide in the various
components. This was also confimed by immunaclogical studies.

To study If the various fragments of Factor Viil also had in vivo antihasmophilic activity a series of experi-
ments were performed where haemophilia dogs were infused with the various preparations and the haemostatic
effact and half-lifs of anttheemophilic activity were followed. Surprisingly it was found that all the fragments had
in vivo antihaemophilic activity and a half-ife comparable to Factor Vil and for the samilest fragment, the peak
il material, the haif-life was longer. Thus certain fragments of Factor Vil containing as littte as fwo third of the
intact Factor Vilt molecule can have full in vivo antihasmophilic activity and normat or even prolonged haif-ife.
Previouly it has not been known that it was possible to get full biologicat activity and nonmal or prolonged half-life
in the circulation with iess than the whole Factor VIl molecule. it is well established however that activation of
Factor V1il can oceur upon exposure to activated Factor X or thrombin. in contrast to what is the case with frag-
mented Factor Vill molecules described in this Invention the activated Factor Vill has very short half-life and
its composition s not presently known with certainity.

Example 1. Preparation of purified Factor Vil

A commercial high purity Factor Vi concentrate, Octonativ® (KabiVitrum AB) was dissolved in sterile water
containing 4 mM DFP. The amount of Octonativ® dissolved correspondad to 60 600 units of Factor Vit activity.
The solution was applied to & column containing polyclonal goat antibodies against von Willebrand Factor coup-
led to Sepharose CL-2B gel. The amount of antibody coupled was about § mg IgG/mi gel. The column was
then washed with 0.05 M sodium acetate, 0.15 M NaCl, 1 mM DEP buffer pH 7.3 followad by 0.05 M Tris, 0.15
M NaCl, 2 mM CaC!; buffer pH 7.35 and finally with 0.05 M Tris, 0.15 M NaCl, 0.1 M CaCl, buffer pH 7.35.
Etution of Factor VHI was accomplished by applying a 0.05 M Tris, 0.15 M NaC! buffer pH 7.35 containing 0.5
M CaCl,. The elution diagram is shown in figure 1. The Factor VI containing eluate was then concentrated
about 40 times i an Amicon call with a Diaflo PM 10 membrane and the buffer was exchanged to 0.02 M Tris,
0.05 M CaCl, buffer pH 6.8 using a Sephadex G-25 column. This solution was subjected to HPLC using Mono-Q
as lon exchange adsorbent. Elution was performed using & salt gradient from 0 to 1.5 M NaCl.

The Factor Viil activity eluted later (peek i position) as one broad peak. Table | gives an overview of the
purification process.
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Table i

Scheme over purification of Factor V111 from Octonativi,

Purifica- Protein VI111:C VIIIC:Ag VIIIk:Ag YIIL:C{Iy} viil:C
tion step (mg) tot tot (IU} tot (U] tot (U) proteinimg) yieid{X)

Octonativ 74,624 60,670 69,426 279,825 1.23 100

anti-vWF- 43.4 24,680 29,311 0 568 41
eluate
Mono-Q gel 1.6 10,391 10,074 0 6,484 17
eluate

Example 2. Preparation of fragments of Factor VIl

The material obtalned in Example 1 was dialyzed against 0.02 M Tris, 2 mM CaCl, buffer pH 8.8 and purified
fiuman thrombin (specific activity 2 800 units/mg) was added to a final concentration of 10-2 NiH units per unit
of Factor VIH. After 60 minutes of Incubation at 37°C the reaction was stopped by sdding the thrombin inhibltor
1.2581 and the material was subjected to high pressure {iquid chromatography on Mono-Q gel using salt gra-
dient elution as before. Now the main part of Factor VIil active material eiuted later than before (peak H) position.
The specific acitivty of this material was 7 300 units/mg protein and SDS-PAGE in the presance of mercap-
tosthanol showed It to contain two main components ses figura 2, one peplide chain of molecular weight 80
000 daitons and another of molecular weight 80 000 daltons. Elution of material from the polyacrylamide gels
could be accomplishad and the aminoacid composition as weli as the aminotermina! amincacld sequence of
the two peptides was determined. The aminoacid composition is given In Tabie 11 of Exampie 3. Aminoterminal
aminoacid sequence was determined using a gas phase sequenator. The 80 000 dalton peptids chain had the
aminoterminal aminoacid sequence Ala-Ths-Arg-Arg-Tyr-Tyr- and the 80 000 daitons peptide chain Giu-lle-Th-
Arg-Thr-Thr-.

The Factor VIl activity of the material eluted from Mano-Q ge! could be inhibited by addition of antibodies
against Factor VIll obtained from a haemophilia patient as well as by a monocianal antibody prepared by
immunisation of mice with purifled Factor VL. Immunobiotting of the separated peptide chains showed that the
antibodies from the hasmephilia patient and the monocional antibodies reacted with the 80 000 daiton chaln.

Example 3. Preparation of Factor Vil fragments

A commercial high pusity Factor Vill concentrate, Octonativ® (KabiVitrum AB) corresponding to 67 000
units Factor Vill was dissclved in sterlle water containing 1 mM DFP. The solution was applisd to a calumn
containing polyclonal goat antibodies against von Willebrand Factor coupled o Sepharose® C1-28 gai, The

. column was washed and the Factor VIII activity fraction eluted as described in Example 1. The Factor Vill con- '

taining sluate was concentrated about 45 times in an Amicon® cell with a Diaflo P 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 aliowed to stand at 8°C for 18 hours and was then subjected to HPLC on Mono-Q adaorbent as described
in Example 1. The elution diagram obtained Is lllustrated in Figure 3. Here twa main peaks of Facter VIH activity
are found, peak! and }I. Peak | is not homagenous but probably contains four or five partly resoived components.
To study this, peak | was divided Into five fractions and each fractlon was subjected to HPLC gel fiitration on
TSK 4000 SW. One main component having Factor Vill activity was obtained in all fractions but the molecular
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sizes as apparent from the ejution- position were slightly different. SDS-PAGE in the pressnce of mercap-
toethanol of the peak fractions showed that fraction 1 mainly conlalned two companents, one of molecular
welght 480 000 daftons and the ather 80 000 daltons. Fraction 2 contained mainly two components of molecular
weights 160 000 and 80 000 daitons, respectively. Fraction 3 contained mainly two components of molecular
weights 150 000 and 80 000 daitons, respectively. Fraction 4 containad malnly two components of molecular
welghts 130 000 and 80 000 daltons, respectively. Fraction 5 contained mainly twe components of molecular
weights 115 000 and 80 000 respectively. Elution of material from the polyacrylamide gels could be accom-
plished and the aminoacid composttion as well as the aminoterminal aminoacid sequence was datermined. The
aminoacld composition Is given in Table H, The 180 000, 180 C0C, 150 000, 130 000 and 115 000 daitons pep-
tides all had the same aminoterminal sequence Ala-Thr-Arg-Arg-Tyr-Tyr-. The 80 000 daltons peptide chain
had the aminoterminal sequence Glu-lle-The-Arg-Thr-Thr-. Peak [l was analyzed by 8DS-PAGE in the presence
of mercaptoethanc! and shown to contain two peptide chains of molecular weights 90 000G and 80 000, respec~
tiviey. Aminoacid analysis and aminotermina! sequence determination showed lo be identical to the peptides
described in example 1. o

The Factor VIl activity of all the various fractions could be inthibited by addition of antibedies against Factor
VIil obtained from a haesmophilia patient as well as by a monacional antibody prapared by kmmunisation of mice
with purified Factor VIll. immunoblotting showed that both antibodies reacted with the 80 000 daltons peptide
chaln in all of the fractions.

The aminoacld composition of the various fractions iz given in Table Ii (inolar percentages) :
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Table 11 S S -
Aminoacid composition of the various peptide chains of Factor YIIl:

180 kD 160 kD 150 kD 130 kD 115 kD 30 kD 8D kD

Cys 0.8 0.8 0.8 1.0 1.1 1.4 1.3
Asp 5.7 5.8 6.0 6.5 6.7 6.8 4.7
Asn 5.8 5.9 5.7 5.0 4.5 4.2 4.5
Thr 6.6 5.5 6.2 6.3 6.2 5.3 6.1
Ser 10.0 9.6 9.7 10.0 9.4 7.8 8.3
Glu 6.2 6.3 6.3 5.9 5.8 6.1 5.7
GIn 4.2 4.0 3.8 3.3 3.5 3.2 5.7
Pro 5.7 5.5 5.8 5.8 6.1 5.4 4.5
Gly 5.3 5.6 5.6 5.6 5.6 5.8 5.7
Ala 4.5 4.4 4.4 4.6 4.8 5.0 4.8
Val 5.3 5.5 5.7 5.5 5.8 6.8 5.4
Met 2.4 2.6 2.7 2.6 2.5 2.8 3.5
Ile 4.4 4.1 4.3 4.4 4.4 4,7 5.7
Leu 10.0 10.0 10.1 10.3 8.9 9.6 7.7
Tyr 3.2 3.3 3.3 3.8 4.3 5.1 4.4
Phe 4.4 4.5 4.4 4.5 4.7 4.9 5.7
Trp = 1.2 1.3 1.4 1.5 1.5 1.8 2.2
Lys 6.9 6.8 6.6 5.9 5.4 5.5 5.4
His 3.2 3.2 3.3 3.3 3.4 3.4 3.5
Arg 4.3 4.2 4.0 4.3 4.4 4.7 5.0
Bialoglcal tests

A. In vivo survival of purified Factor VIll In normal dogs

In vivo survival of the purified Factor VIl fractions describad in Examples 2 and 3 was studied using normal
dogs, . . .

For studies in normal dogs the peak | and peak Il material from the Mono-Q gel step was lsbelied with 125
using the lodogen method. The labelled protein was ssparated from non-covaiently bound iodine using gel fil-
fration on Sephadex G-25. The specHic activity was §.3 uCl/ug (18.8 x 104 Bg) and 3.8 pCifpg {14.1 x 104 Bg)
for peak 1 and 1, respectively. The Factor Vil labelied by this method retained 50-100 % of lis clotting acthdty.
SDS-PAGE In the presence of mercaptoethanol showed thai it had ideniical electrophoretic properties as
unlabelled material.

Three dogs each received an Intravencus injection of 4 g '25lJabslled peak ! material {(~20 pCi (74 x 104
Bg)). One of the dogs also recieved a tenfold excess (40 ug) of unlabelted Factor Vill in order to study a poss-
ible dose-depandent plasma elimination. After three waeks when tha plasma rad}oacﬁvity had returned to basa
line leveis two of the dogs recleved an additional injection of 4 g (~15 uCi(55.5 x 10# Bg)) 125l-iabelled pesk
il material. Blood samples of 2 m! were collected at certain time intervals (from 1 minute to 56 houra) using
Venodject vacutainer tubes containing 0.2 mi 0.13 M sodium citrate. The blood samples were immadiateiy coun-
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ted for radloactivity. : . .. - .

The degradation rate of the 1251-Factor Vil to metabolites and free indine was analyzed by gel filtration of
piasma collected at 1.5, 26 and 51 hours after the injection. on a Sephadex G-25 cofumn. This was also
analyzed by precipltation of plasma with TCA. Plasma, 1 mi, was precipitated with 1 mi 20 % TCA, After cen-
trifugation for 40 min at 1 500 g the radioactivity was counted in precipitate and supeainiatant.

The results showed that the factor VIIl bound 128)-radicactivity was eliminated with a haif-life of 7.6 hours
+0.2 {n=3) and 10.0 hours + 0.2 (n=2) for peak | and 11, respectively. The bicexponential decline of radiciabelled
peak | and I} material is shown in figure 4 and figure 5.

B. Hemostatic effect and In vivo survival in hemophilia dogs

The hemostatic effect of the Factor VI fractions was tested In hemophilia A dogs using the model described
by A.R. Giles, S. Tinlin and R. Greenwood, (Blood 60, 727-730, 1982). Bleeding was induced in lightly anes-
thetized animals by severing the apex of the nail cuticle using a gulliotine device. in the normal dog bleading
ceased after 2-8 min If the clot was not disturbed. However, the hemophtiic animal showed a quite different
pattern. Bieeding occaslonally stopped spontaneousty within the same time interval as noted for normal dogs
but it always restarted and continued until measures were taken by the operator to arrest tha blseding.

Two hemophilia A dogs which were severely Factor VIl deficient (<1 % Factor Vill of normal level) were

* used in the study and received intravenous injections of peak 1and It material, respectivaly, obtained according

to Examples 2 and 3. The amount of Factor Vil injected was calculated to be sufficlent to give an initial plasma
lavel of 2 units Factor V1II activity/mi (200 % of the normal human level). Biood samples of 5 mi were collected
at time Intervals from 2 min to 96 hours after injection. The samples were immediately centrifuged at 2 000 g
for 20 min to obtain pistslet poor plasma. The plasma was assayed for Factor VII.

Both dogs bled vigourously from their clipped toenalls befors injection of the material. The dog which
recleved peak Il material had also developed a spontaneous and fatal bleeding at the root of its tongue prior
to injection. About thirty minutes following injection the bleeding from the cuticie of the dog given peak | material
was completely arrested. The bleeding time was comected to within the normai range as tested after disturbance
of the clot. A similar hemostatic effect was obtained in the dog given peak il material. The bleeding from the
cuticle as well as from the tongue stopped completely within thiry minutes after injaction. A normal bleedin time
was then recorded. The in vivo survival of the biological activity was measured with the chromogenic assay for
Factor VIIi. The rasults showed that the Factor VIl declined with & half-life of 7.0 and 10.0 hours for peak | and
H, respectively. These results were thus in accordance with those obtained with 128 Jabelied Factor Vill in nor-
mal dogs. The bloexponential decline of activity after injection of peak | and peak 1l material is shown in figure
4 and figure 5. In vivo recovery of injected Factor Viil fragments was between 80 and 100 percent.

In clinical practice the novel Factor Vill fragments of the invention can be administered and used for the
same indication where high purity Factor VIIl preparations are normelly used. The amount to be administered
will depend on the needs of the individual patient to normalize hemostatis.

Legend to figures

Figure 1

Immunoaffinity chromatography of the Factor Vill - von Willebrand complex in Qctonativ® on polyclonal
goat anttbodies agalnst von Willebrand Factor coupled to Sepharose C1-2B.

Figure 2

Sodium dodecyl sulphate polyacrylamide gel electrophoresis in the presence of mercaptoethanol of the
Factor VIl eluate from the HPL-Mono Q gel step.

Figure 3

High Performance Liquid Chromatography (HPLC) on Mono Q gei of the Fat;.tcr Vill containing eluate from
the immunoaffinity chromatography step, described in example 3.

Figure 4

Bicexponential decline of radioactivity in whole blood from normal dogs receiving 125-labslled Factor ViI|
g
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peak | (n=3) (W and of Factor Vill activity In plasma from one hemophilia dog recaiving Factor VIl peak § (A).

-The rapid phase of distribution (t=0.12 hours) is not shown In the figure.

The radloactivity in the pellet of TCA precipitated plasma followed, after correction for the hemotocrite, the
dotted lines. This indicates that the defiection of the 128l-activity curve after & hours Is due to formation of
radiolabelled low molecuiar weight metabolites and/or free 125lodine with a longer half-life than Factor VIil, The
half-life of Factor VIIl derived radioactivity in normal dogs or Factor Vil activity in hemaphitia dogs was dater-
mined by linear regression analysis after transformation of Factor Vil (radio) activity In biood and plasma, re-
spectively, to natural logarithmic values.

Figure 5

Bioexponential decline of radioactivity in whole blood from normal dogs recelving %5l-fabelled Factor VHI
peak Hl (n=2) (W and of Factor VIll activity in plasma from one hemophilia dog receiving Factor VIIl peak I
{A). The rapid phase of distribution (t=0.12 hours) s not shown in the figure.

The radioactivity In the peliet of TCA precipitated piasma followed, afiar correction for the hemotocrite, the
dotted lines. This indicates that the deflection of the 128]-activity curve after 12 hours Is due to formation of
radiolabelled low molecular weight metabolites and/or free 125iodine with a longer half-life than Factor VIII. The
half-life of Factor Vil derived redioactivity i normal dogs or Factor Vi activity in hemophilia dogs was deter-
mined by linear regression analysls after transformation of Factor VIii {radic) activity in blcod and plasma, re-
spectively, to natural logarithmic values.

Claims

Claims for the following Contracting States : BE, CH, DE, FR, GB, IT, LI, LU, NL, SE
1. Active fragment of human Factor VIIl :C characterized by containing two peptide chains having molecular

weights 90 000 daltons and 80 000 daltons, respactively and having the aminoterminal amino acid sequences
Ala-Thr-Arg-Arg-Tyr-Tyr- and Giu-lle-Thr-Arg-Thr-Thr-, respactively and having the amincacid composition ;

10
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90 kD  BO kD

Cys 1.4 1.3
Asp 6.8 4.7
Asn 4.2 4.5
Thr 5.3 6.1
Ser 7.8 8.3
Glu 6.1 5.7
Gin 3.2 5.7
Pro 5.4 4.5
Gly 5.8 5.7
Ala 5.0 4.8
Val 6.8 5.4
¥et 2.6 3.5
Ile 4.7 5.7
Leu 2.5 7.7
Tyr 5.1 4.4
Phe 4.9 5.7
Trp 1.8 2.2
Lys 5.5 5.4
His 3.4 3.5
Arg 4.7 5.0

2. Active fragment of human Factor ViIli :C characterized by containing two peplide chains having molecular
weight 115 000 daltons and 80 000 daitons, respectively and having the aminoterminal sequences Ala-Thr-
Arg-Arg-Tyr-Tyr- and Glu-lle~-Thr-Arg-Thr-Thr-, respectively and having the amincacid composition ;

11
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80 kD - 115 kD

Cys 1.3 1.1
Asp 4.7 6.7
Asn 4.5 4.5
Thr 6.1 6.2
Ser 8.3 9.4
Glu 5.7 5.8
Gln 5.7 3.5
Pro 4.5 6.1
Gly 5.7 5.6
Ala 4.8 4.8
Val 5.4 5.8
Met 3.5 2.6
ile 5.7 4,4
Leu 7.7 9.9
Tyr 4.4 4.3
Phe 5.7 4.7
Trp 2.2 1.5
Lys 5.4 5.4
His 3.5 3.4
Arg 5.0 4.4

3. Active fragmant of human Factor VIl :C characterized by containing two peptide chains having malecular
weight 130 000 deltons and 80 000 daltons, respectively and having the aminoerminal aminoacid ssquences
Ala-Thr-Arg-Arg-Tyr-Tyr- and Glu-lle-Thr-Arg-Thr-Thr-, respectively and the aminoacid compasition :

12
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80 kD 130 kD

Cys 1.3 1.0
Asp 4.7 6.5
Asn 4.5 5.0
Thr 6.1 6.3
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
Ala 4.8 4.6
Val 5.4 5.5
Met 3.5 2.6
Ile 5.7 4.4
Leu 7.7 10.3
Tyr 4.4 3.8
Phe 5.7 4.5
Trp 2.2 1.5
Lys 5.4 5.9
His 3.5 3.3
Arg 5.0 4.3

4. Active fragment of human Factor VIl :C characterized by containing two peptide chains having molecular
welghts 150 000 daitons and 80 000 daltons, respectively, and having the aminoterminal sequences Ala-Thr-
Arg-Arg-Tyr-Tyr- and Glu-lie-Thr-Arg-Thr-Thr-, respectively, and the aminoacide composition :

13
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8O kD 150 kD
Cys 1.3 0.8
Asp 4.7 6.0
Asn 4.5 5.7
Thr 6.1 6.2
Ser 8.3 9.7
6lu 5.7 6.3
Gln 5.7 3.8
Pro 4.5 5.8
Gly 5.7 5.6
Ala 4.8 4.4
val 5.4 5.7
Met 3.5 2.7
Ile 5.7 4.3
Leu 7.7 10.1
Tyr 4.4 3.3
Phe 5.7 4.4
Trp 2.2 1.4
Lys 5.4 6.5
His 3.5 3.3
Arg 5.0 4.0

5. Active fragmant of humnan Factor VIII :C characterized by containing two peplide chains having molecular
weights 160 000 daltons and 80 000 daltons, respectively, and having the aminoterminal sequences Ala-Thr-
Arg-Arg-Tyr-Tyr- and Glu-lie-Thr-Arg-Thr-Thr-, respectively, and the aminoacid composition ;

14
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80 kD. 160 kD - .

Cys 1.3 0.8
Asp 4.7 5.8
Asn 4.5 5.9
Thr 6.1 6.5
Ser 8.3 9.6
Glu 5.7 6.3
Gin 5.7 4.0
Pro 4.5 5.5
Gly 5.7 5.6
Ala 4.8 4.4
Val 5.4 5.5
Met 3.5 2.6
Ile 5.7 4.3
Leu 7.7 10.1
Tyr 4.4 3.3
Phe 5.7 4.5
Trp 2.2 1.3
Lys 5.4 6.8
His 3.5 3.2
Arg 5.0 4.2

8. Active fragment of human Factor VIl :C characterized by containing two pepiide chaina having molecular
welghts 180 000 daltons and 80 COO0 daitons, respectively, and having the aminoterminal sequences Ala-Thr-
Arg-Arg-Tyr-Tyr- end Glu-lle-Thr-Arg-The-Thr-, respectively, and the aminoacide composition :

15
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80 kD 180 kD

Cys 1.3 0.8
Asp 4.7 5.7
Asn 4.5 5.8
Thr 6.1 6.6
Ser 8.3 10.0
Glu 5.7 6.2
GIn 5.7 4,2
Pro 4.5 5.7
Gly 5.7 5.3
Ala 4.8 4.5
Val 5.4 5.3
Met 3.5 2.4
e 5.7 4.4
Leu 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

7. A pharmaceutical preparation contalning as an active ingredient & Factor Vili ;C fragment according to
any of claims 1-8.,

8. An active fragment of human Factor VIl :C according to any of claims 1-5 for use in the reatment of
haemophillia.

9. An active fragment of human Factors Vil :C according to any of claims 1-6 for use in normalizing hemos-
tasis in haemophilic patients.

10. Use of an active fragment of human factor VIIl :C aceording to any of clalms 1 - 8 In the manufachwe
of a medicament for the treatment of haemophilia.

11. Use of an active fragment of human factor VIIl :C according to any of claims 1 - 6 in the manufacture
of a medicament for normalizing hemostasis in haemophilic patients.

12. A process for the preparation of factor VII :C fragment according to any of cisims 1 - 5, characterized
in that a factor VIl :C containing materiat is purified using iImmunoaffinity chromatography, optienally containing
covalently bound antibodies against von Willebrand factor coupled to the gei matrix, eluting the pusified material,
optionally followed by anion-exchange chromatography, and themafter fragmenting this material by using a
very low concentration of thrombin and isalating the factor VIl :C fragments.

13. A process according to claim 12 wherein thrombin is used in a conceniration of 10-3 NiH units/unit of
factor VHI :C.

14. A process-according to claim 12 or 13 wherein the sald purified rmateriat is incubated with thrombin at
a temperature of 37°C for 10 - 300 preferably 60 - 90 minutes.

15. A process according to claims 12 - 14 wherein the factor Vil :C fragments are isolatad 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 VI :C containing material Is purified using immunoaifinity chromatography, optionally contain-

16
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ing covalently bound antibodles against von Willebrand Factor coupled to the ge! matrix, eluting the purified

" materlal and thereafter fragmenting this material by aliowing the material in presence of trace amounta of &

protsase to stand at 4 - 37°C in the presence of Ca® ions, oplionaily followed by anion-exchange
chromatography, and Isolating the Factor Vili :C fragments.

17.'A process according to claim 16 wherein the Factor VIl :C fragments are isolated using salt gradient
elution at pH 6 - 8.

Clalms for the following Contracting State : AT

1. A process for the preparation of Factor VI :C fragment characterized by purifyring a Factor VIl :C con-
taining material using immunoaffinity chromatography, optionally containing covaiently bound antibodies
against von Willebrand Factor coupled to the gel matrix, eluting the purified material optionaily followed by
anion-exchange chromatography, and thereafter fragmenting this materiaf by using a very low conceniration
of thrombin or by allowing the material in presence of trace amounts of a protease to stand at 4 - 37°C In the
presence of Ca2* lons, optionally followed by anion-axchange chramatography and isolating the Factor Vill :C
fragments, wherein said Factor VI :C fragment is a fragment, containing two paptide chains having molecular
welghts 90 000 daltons and 80 000 daltons, respectively and having the aminoterminal amino acld sequences
Ala-Thr-Arg-Arg-Tyr-Tyr- and Glu-lle-Thr-Arg-Thr-Thr-, respectively and having the aminoacld composition :

90 kD 80 kD
Cys 1.4 1.3
Asp 6.8 4.7
Asn 4.2 4.5
Thr 5.3 6.1
Ser 7.8 8.3
Glu 6.1 5.7
Gin 3.2 5.7
Pro 5.4 4.5
Gly 5.8 5.7
Ala 5.0 4.8
Val 6.8 5.4
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
Trp 1.8 2.2
Lys 55 8.4
His 3.4 3.5
Arg 47 5.0

2. A process for the preparation of Factor Vil :C fragment according to claim 1 wherein said Factor VIl :.C
fragment is a fragment, containing two peptide chains having molecular weight 115 000 daltons and 80 000
daltons, respectively and having the aminoterminal sequences Ala-Thr-Arg-Am-Tyr-Tyr- and Glu-lle-Thr-Arg-
Thr-Thr-, respectively and having the aminoacid compaosition :

17
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80kD - 115kD
Cys 1.3 1.1
Asp 47 6.7
Asn 4.5 4.5
Thr 6.1 8.2
Ser 8.3 9.4
Giu 5.7 5.8
Gin 5.7 3.5
Pro 4.5 6.1
Gly 5.7 5.6
Ala 4.8 4.8
Val 54 5.8
Met 3.5 2.6
lie 57 4.4
Leu 7.7 9.9
Tyr 4.4 4.3
Phe 5.7 4.7
Trp 2.2 i.5
Lys 5.4 5.4
His 3.5 3.4
Arg 5.0 4.4

3. A process for the praparation of Factor VIl :C fragment according to claim 1 wherein said Factor Vill :.C
fragment Is a fragment, containing two peptide chains having molecular weight 130 000 daitons and 80 000
daltons, respectively and having the aminoterminal aminoacid sequences Ala-Thr-Arg-Arg-Tyr-Tyr- and Glu-

lle-Thr-Arg-Thr-Thr-, reapectively and having the aminoacid composition :

13
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80kD =~ 130kD
Cys 1.3 1.0
Asp 4.7 8.5
Asn 45 5.0
Thr 6.1 6.3
Ser 83 10.0
Glu 5.7 59
Gin 57 3.3
Pro 4.5 5.8
Gly 5.7 5.6
Ala 4.8 4.6
Val 5.4 5.5
Met 3.5 2.6
lle 57 4.4
Leu 7.7 10.3
Tyr 44 3.8
Phe 5.7 4.5
Trp 2.2 1.5
Lys 54 58
His 3.5 3.3
Arg 5.0 4.3

4. A proceas for the preparation of Factor VIl :C fragment according to claim 1 whersin said Factor VIli :C
fragment is a fragment, containing two peptide chains having molecuiar weight 156 000 daltons and 80 600
daltons, respectively and having the aminoterminai sequences Ala-Thr-prg-Arg-Tyr-Tyr- and Giu-lle-Thr-Arg-
“Thr-The-, respectively and having the aminoacid composition :

19
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80 kD . 150 KD
Cys 1.3 0.8
Asp 4.7 8.0
Asn 45 5.7
Thr 6.1 6.2
Ser 8.3 9.7
Glu 57 6.3
GIn 57 3.8
Pro 45 58
Gly 57 5.6
Ala 4.8 4.4
Val 54 5.7
Met 3.5 2.7
lle 57 4.3
Leu 7.7 10.1
Tyr 4.4 3.3
Phe 5.7 4.4
Tp 2.2 1.4
Lys 54 6.6
His 3.5 3.3
Arg 5.0 4.0

s

5. A process for the preparation of Factor VIl :C fragment according to claim 1 wherein said Factor VHi:C
fragment ls a fragment, containing two peptide chains having molecular weight 160 000 daltons and 80 000
daltons, respectively and having the aminoterminal sequances Ala-Thr-Arg-Arg-Tyr-Tyr- and Glu-le-Thr-Arg-
Thr-Thr-, respectively and having the aminoacid composition :

20
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80KD ~ ' 160 kD
Cys 1.3 0.8
Asp 4.7 5.8
Asn 4.5 5.9
Thr 6.1 8.5
Ser 8.3 9.6
Glu 57 6.3
Gin 5.7 4.0
Pro 45 5.5
Gly 5.7 5.6
Ala 4.8 4.4
Val 5.4 55
Met 3.5 2.8
lle 57 4.1
Leu 7.7 10.1
Tyr 4.4 3.3
Phe 57 45
Trp 2.2 1.3
Lys 5.4 6.8
His 3.5 3.2
Arg 5.0 4.2

8. A process for the preparation of Factor VIl :C fragment according to claim 1 wherein said Factor VIl C
fragment is a fragment,. containing two peptide chains having molecular weight 180 000 daltons and 80 000
daltons, respectively and having the aminoterminal aminoacid sequences Ala-Thr-Arg-Arg-Tyr-Tyr- and Giu-
Be-Thr-Arg-Thr-Thr-, respactively and having the aminoacid composition :

21
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80 kD 180 kD
Cys 1.3 0.8
Asp 4.7 5.7
Asn 4.5 5.8
Thr 6.1 6.6
Ser 8.3 10.0
Glu 5.7 6.2
GIn 5.7 4.2
Pro 4.5 5.7
Gly 57 5.3
Ala - 4.8 4.4
Val 5.4 5.3
Met 3.5 2.4
lle 5.7 4.4
Leu 7.7 10.0
Tyr 4.4 3.2
Phe 5.7 4.4
Trp 22 1.2
Lys 54 8.9
His 3.5 3.2
Arg 5.0 4.3

7. A process according to any of claims 1-8 whersein thrombin is used in a concenbration of 10-3 NIH
units/unit of Factor VIl :C,

8. A process according to any of claims 1-7 wherein the sald purified material is incubated with thrombin
at a temperature of 37°C for 10 - 300 preferably 60-90 minutes.

9. A process according to any of claims 1 - 8 wherein the Factor Vili :C fragmenis are isolated using sait
gradisnt elution at pH & - B.

10. Use of an active fragment of human Factor VIil :C which is prepared according {o the procsss of any
of claims 1 - 8 in the manufacture of a medicament for the ireatment of haemaophilia.

11. Use of an active fragment of human Factor VIil :C which is prepared according to the process of any
of claims 1-9 in the manufacturs of a medicament for nomalizing hemostasis in hasmophlilc patients.

Patentanspriiche
Patentanspriiche fir folgende Vertragsstaaten : BE, CH, DE, FR, GB, IT, LI, LU, ML, Bk

1. Akfives Fragment von Humanfaktor VI :C dadurch gekennzeichnat, dal es zwe! Peplidkstten mit
Molekulargewicht 90.000 Dalton baw. 80.000 Dalton enthéit, die die aminoterminalen Aminosuresequanzen
Ala-Thr-Arg-Arg-Tyr-Tyr- und Glu-lle-Thr-Arg-Thr-Thr- und die folgende Aminosiure-Zusammensstzung aul
welsen ;
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90 kD

80 kD
Cys 1,4 1,3
Asp 518 4,7
Asn 4,2 4)5
Thr 5,3 6,1
Ser 7,8 813
6lu 6,1 5,7
61n 3,2 5,7
Pro 5,4 4,5
Gly 5,8 5,7
Ala 5,0 4,8
Yal 6,8 514
Het 2,6 3,5
e 4,7 5,7
Leu 9,6 7,7
Tyr 5,1 4?4
Phe 4,9 5,7
Trp 1,8 2}2
Lys 5,5 5,4
His 3,4 3,5
Arg 417 5,0

2. Aktives Fragment von Humanfaktor Vill :C, dadurch gekennzeichnet, dal es zwei Peptidketten mit
Motekulargewicht 115.000 Dalton bzw. 80.000 Dalton enthdit, die die aminoterminalen Sequenzen Ala-Thr-Arg-
Arg-Tyr-Tyr- und Glu-He-Thr-Arg-Thr-Thr- und die folgende Aminosdure-Zusammensetzung aufwelsen :




10

18

20

25

as

EP 0 197 901 B1

80 kD 115 kD
Cys - 1,3 121
Asp 4,7 6,7
Asn 4’5 4]5
Thr 6,1 6’2
Ser 813 9,4
&lu 5,7 513
GIn 5,7 3,5
Pro 4,5 6,1
Gly 5’7 5,6
Ala 4’8 4,8
Yal 5]4 5,8
Ket 3,5 2,6
Ile 5?7 4,4
Leu 717 9,9
Tyr 4,4 4,3
Phe 5,7 4,7
Trp 2,2 1,5
Lys 5,4 5,4
His 3,5 3,4
Arg 5,0 4’4

3. Aktives Fragment von Humanfaktor VIl :C, dadurch gekennzelchinet, dalt es zwel Peptidketton mit
Molekulargewicht 130,000 Daiton bzw. 80,000 Daiton enthilit, die die aminoterminalen Aminosauresequenzen
Ala-Thr-Arg-Arg-Tyr-Tr- und Glu-lle-Thr-Arg-Ths-Thr- und die folgende Aminoséure-Zusammensetzung auf-
welsen :
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-BO kD - 130 kD -
Cys 1}3 1,0
Asp 4,‘7 5,5
Asn 4)5 510
Thr 5,1 6,3
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
Ala 4,8 4,6
Val 5,4 5,5
Met 3]5 2,6
1le 5’7 4,4
Leu 7;7 10!3
Tyr 4,4 3,8
Phe 5,7 4,5
Trp 2;2 U
Lys 5,4 5,9
His 3,5 3,3
Arg 5,0 4,3

4. Aktives Fragment von Humanfaktor VIII :C, dadurch gekennzeichnet, dai es zwel Peptidketten mit
Molekulargewicht 150.000 Dalton bzw. 80.000 Dalton anthalt, die die aminoterminalen Sequenzen Ala-Thr-Arg-
Arg—Tyr-Tyr- und Glu-lle-Thr-Arg-Thr-Thr- und die folgende Aminosgure-Zusammensetzung sufweisen :

25
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80 kD 150 kD
Cys 1,3 0,8'
Asp 4,? 6,0
Asn 4,5 5)?
Thr 6,1 5,2
Ser 8,3 9,7
Glu 5,7 6,3
Gin 5,7 3,8
Pro 4,5 5,8
Gly 5,7 5,6
Ala 4,8 4,8
Yal 5,4 5)7
Met 3,5 2)7
Ile 5,7 4)3
Leu 7,7 10;1
Tyr 4,4 3,3
Phe 5,7 4,4
Trp 2,2 1,4
Lys 5;4 6,6
His 3,5 3,3
Arg S}O 4,0

5. Aktives Fragment von Humanfaktor VIll :C, dadurch gekennzeichnst, dak es zwei Peplidketten mit
Molekulargewicht 160.000 Daiton bzw. 80.000 Daiton enthiit, die die aminaterminalan Sequenzen Ala-Thr-Arg-
Arg-Tyr-Tyr- und Glu-lle-Thr-Arg-Thr-Thr- und die folgande Aminosduwre-Zusammensetzung aufweisen ;
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8. Aktives Fragment von Humanfaktor VIil :C, dad
Molekulargewicht 180.000 Dalton bzw. 80.000 Dalton en
Ala-Thr-Arg-Arg-Tyr-Tyr- und Glu-lle-Thr-Arg-Thr-Thr- und dis folgenda Aminos&ure-Zuse

weisen :

EP 0 197 201 B1

B0 kD 160- kD

Cys
Asp
Asn
Thr
Ser
Glu
GIn
Pro
Gly
Ala
Vai
Met
1le
Leu
Tyr
Phe
Trp
Lys
His
Arg

1,3
4,7
4,5
6,1
8,3
5,7
5,7
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

0,8
5,8
5,9
6,5
9,6
"
]
5,5
5,6
4,8
5,5
2,6
4
10,1
3,3
45
1,3
6,8
3,2
4,2

urch gekennzeichnet, daf es zwei Peptidketten mit

thiilt, die die aminoterminaien Aminoséuresequenzen

mmensezung auf
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80 kD 180 kD

Cys 113 018
Asp 47 5,7
Asn 4,5 5‘8
Thr 6,1 6,6
Ser 8}3 10,0
Glu 5,7 5,2
Gln 5,7 4.2
Pro 4,5 5,7
Bly 517 5,3
Ala 4!8 4,5
Val 5,4 5}3
Met 3,5 2',4
Ile 5’7 4,4
Leu 7,7 10,0
Tyr 4,4 3,2
Phe 5,7 4,4
Trp 2.2 1,2
Lys 5,4 6,9
Kis 3,5 3,2
Arg 5,0 4)3

7. Phasmnazeutisches Priparat, das ais Wirkstoff ein Faktor VIH .C-Fragement nach einem der Aspriiche
1-6 enthait.

8. Aktives Fragment von Humanfaktor VIl :C nach einem der Anspriiche 1-8 zur Verwendung bei der
Behandlung von H&mophille.

9. Aktives Fragment von Humanfaktor VIil :C nach einem der Anspriiche 1-6 zur Verwendung bei der Nor-
malisiarung von Hamostase bei hdmophilen Patientsn.

10. Verwendung eines aktiven Fragmentes von Humanfaktor VIl :C nach einem der Anspriiche 1-6 bal
der Herstellung sines Medikamentes fiir die Behandlung von Hamophitie.

11. Verwendung eines aktiven Fragmentes von Humanfaktor Vil :C nach einem der Anspriche 1-§ bel
der Hersteliung einss Medikamentes zur Normalisierung von Himostase bei hdmophilsn Paiienten.

12. Verfahren zur Hersteliung von Faktor Vil :C-Fragment nach sinem der Anspriiche 1-8, dadurch
gekennzeichnet, dall man ein Faktor VIil :C entheltendes Material unter Anwendung von immunoaffinitits-
Chromatographle, gegebenenfalis enthaltend covalent gebundene AntikBrper gegsn yon Willebrand-Faktor
gekuppelt an die Geimatrix, reinigt, das gereinigte Material elulert, gegebenenfails sine Anionen-Austauscher-
Chromatographie anschliefit und darauf dieses Material durch Verwendung einer sehr nisdrigen Thrombin-
Konzentration frapmentiert und die Faktor VIl :C-Fragments isoliert.

13. Verfahren nach Anspruch 12, dadurch gekennzeichnet, daf man Thrombin i einer Konzentration von
10-3 NIH-Einheiten/Faktor ViIi :C-Einheit verwandet.

14, Verfahren nach Anspruch 12 oder 13, dadurch gekennzelchnet, dafB man das gereinigis Materiai mit
Thrombin bei einer Temperatur von 37°C wahrend 10 - 300, vorzugsweise 80 - 90 Minuten Inkublert.

15. Verfahren nach den Ansprichen 12 bis 14, dadurch gekennzelchnet, daR man die Fakior Vill :C-Frag-
mente unter Anwendung einer Saizgradienten-Elution bsl pH 8 - 8 isaliert.

16. Verfahren zur Herstelluag von Faktor Vil :C-Fragemsnt nach sinem der Ansprilche 1 bis 6, dadurch
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gekennzelchnet, dai man ein Fakior Vill :C enthaltendes Material unter Anwendung von immuncaffinitéts-
Chromatographie gegebenenfalls enthaltend covalent gabundene Antikbrper gegen von Willebrand-Faktor
gekuppelt an die Gelmatrix reinigt, das gerelnigte Material elulert und darauf dieses Material fragmentiert,
indem man das Material in Gegenwart von Spurenmengen siner Protease bei 4 - 37°C in Gegenwart von Ca-
lonen stehen |40t gegebenenfalls eine Anionenaustauscher-Chromatographie anschiieBt und die Faktor
VIl :C-Fragmente isollert. '

417. Verfahren nach Anspruch 18, dadurch gekennzelchnet, da man die Faktor VIii :C-Fragmente unter

Anwendung einer Salzgradienten-Elution bei pH 6 - 8 slujert.

Patentansprlche fiir folgenden Vertragsstaat : AT

1. Verfahren zur Hersteliung von Humanfaktor Vill :C-Fragment dadurch gekennzeichnet, daf man ein
Faktor Viil :C enthaltendes Material unter Anwendung von Immunoaffiniiéits-Chromatographie, gegebenenfalls
enthaitend covalent gebundene Antikdrper gegen von Willebrand-Faktor gekuppeit an die Gelmatrix, rainigt,
das gereinigte Material eluiert, gegebenenfalls eina Anionen-Austascher- Chromatographie anschlieBtund dar-
auf dieses Material durch Verwendung einer sehr niedrigen Thrombin-Konzentration fragmentiert oder indem
man das Material In Gegenwart von Spurenmengen einer Protease bei 4.37 C In Gegenwart von Ca?-lonen
stehen I&BL, gegebenenfalls eine Anionenaustauscher-Chromatographie anschiiefit und die Faktor VIl .C-
Fragmente isolisrt wobe! das Fragment von Faktor VIli :C Ist ein Fragment das zwei Paptidketchen mit Mole-
kulargewicht 90.000 Dalton bxw. 80.000 Dalton enthalt, die die aminotsrminalen Aminos3uresequenzen
Ala-Thi-Arg-Arg-Tyr-Tyr~ und Glu-lle-The-Arg-Thr-Thr- und die folgende Aminosdure-Zusammensetzung auf-
weigen :

90 k2 80 kb
Cys 1‘4 113
Asp 618 4,7
Ash 4,2 4,5
Thr 513 5,1
Ser 7‘3 -8,3
6lu 5,1 5,7
Gln 3,2 517
ro 514 4!5
Gly 5,8 5,?
Ala 5,0 4,8
Yal 5,8 5i4
M2t 2,5 335
Ile 4,7 87
Ley 9,5 'f'l?
Tyr 577 434
Phe 4,9 5,7
rp 1,8 2,2
Lys 5,5 5;4 -
His 3}4 3,5
Aryg 4.7 5.0

] ]
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2. Verfahren zur Herstellung von Humanfakior VIil :C-Fragment nach Anspruch 1 wobel das Fragment von
Faktor VIII :C.Ist ein Fragment das zwel Peptidketten mit Molekulargewicht 115.000 Dafton bzw: 80.000 Dalten -
enthiilt, die die aminoterminalen Sequenzen Ala-Thr-Arg-Arg-Tyr-Tyr- und Glu-lie-Thr-Arg-Thr-Thr- und die fol-

gende Aminosiure-Zusammensetzung aufweisen :

80 KD 115 kD

Cys 1,3 1,1
Asp 4,? 5,7
Asn 415 4’5
Thr 6,1 6,2
Ser 8}3 9,4
6lu 5,7 5,8
Gin 5,7 3I5
Pro 4,5 6,1
8ly 5}7 5,6
Ala 4}8 4,8
Yal 5,4 5,8
Fet 3,5 2,6
1le 5’7 4,4
Leu 7’7 9,9
Tyr 4,4' 4,3 '
Phe 5,7 4,7
Trp 2,2 1,5
Lys 5,4 5,4
Kis 3,5 : 3?4-
Arg 5,0 4,4

3. Verfahren zur Hersteliung von Humanfaktor Vil :C-Fragment nach Anspruch 1 wobei das Fragment von
Faktor VI :C ist ein Fragment das zwei Peptidketten mit Molekulargewicht 130,000 Daiton bzw. 30.000 Daiten
enthalt, die die amincterminaten Aminosduresguenzen Ala-Thr-Arg-Arg-Tyr-Tyr- und Giu-He-Thr-Arg-Thr-Thr-
und die folgende Aminoséure-Zusammensetzung aufweisen
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80 kD~ - 130 kb -

Cys 1}3 }]G
Asp 4,7 €, %
Asn 4}5 536
Thr 6,1 5,7
Ser 8,3 1,0
6Tu 5,7 5,5
GIn 5,7 3,3
Pro 4,5 5,8
Gly 517 5)6
Ala 418 ﬁ§6
Val 5.4 5,8
Met 3?5 2}6
1le 5?7 4.4
Leu 7,7 ic:!, 3
Tyr 4,4 3;8
Phe 5,7 4,5
Trp 212 1,5
Lys 5,8 5,9
His 3,5 3,3
Arg 5,0 4,3

4. Verfahren zur Herstellung von Humanfaktor Vill :C-Fragment nach Anspruch 1 wobsi das Fragmentvon
Eaktor VIl :C ist ein Fragment das zwel Peptidketten mit Molekulargewicht 150.000 [iaiton bzw, 80.000 Daiton
enthilt, die die aminoterminalen Sequenzen Ale-Thr-Arg-Arg-Tyr-Tyr- und Glu-fle-Thr-Arg-Thr-Thr- und dia fol-
gende Aminosfiure-Zusammensetzung aufweisen :

3
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80 kD 150 kD
Cys 1,3 ola'
Asp 4'7 6,0
Asn 4!5 5}7’
Thr 6,1 672
Ser 813 9,7
Glu 5,7 6;3
Gln 5,7 3,8
Pro 4,5 5,8
&ly 5,7 5,6
Ala 4.8 4)4
val 5]4 5}7
Met 3,5 2)7
1le 5,7 #IS
Leu 7,7 10}1
Tyr 4,4 3,3
Phe 5,7 4,4
Trp 2,2 1,4
Lys 5,4 6,6
His 325 3,3
Arg 5,0 4’0

5. Verfahren zur Herstellung von Humanfaktor VIl :C-Fragment nach Anspruch 1 wobei das Fragment von
Faktor VIt :C st ein Fragment das zwei Peptidketten mit Molekulargewicht 180.000 Dalton bzw. 80.000 Daiton
enthalt, die die aminoterminalen Sequenzen Ala-Thr-Arg-Arg-Tyr-Tyr- und Giu-He-Thr-Arg-Thi-Thi- und die fol-
gende Aminosdure-Zusammensetzung aufweisen :
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BO. kD . 160 kD -

Cys 113 G,B
Asp 4i7 5,8
Asn 4,5 : 5,9
Thr 6,1 6’5
Ser 8?3 9’5
Glu 5,7 6]3
Gln 517 470
Pro 4,5 5,5
Gly 5,7 5,6
Ala 4,8 4?4
Yal 5,4 5’5
Met 3,5 2]6
e 5[7 4
Leu 7,7 1043
Tyr 4,4 313
Phe 57 4,5
Trp 2,2 173
Lys 5,4 618
His 3,5 3,2
Arg 5?0 4,2

8. Verfahren zur Herstellung von Humanfaktor Vil :C-Fragment nach Anspruch 1 wobei das Fragment von
Faktor VIHl :C ist ain Fragment das zwel Peptidketten mit Molekulargawicht 180.000 Dalton bzw. 80.000 Dalton
enthait, die dis aminoterminalen Aminosdureequenzen Ala-Thr-Arg-Arg-Tyr-Tyr- und Glu-He-Thr-Arg-The-Thr-
und die folgende Aminosdure-Zusammensetzung aufwalsen ;
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80 kD 180 kD

Cys 1,3 0,8
ASp 4’7 5,7
Asn 4,5 5,8
Thr 6,1 526
Ser 8;3 10,0
Glu 5,7 6}2
G1n 5;7 4,2
Pro 4,5 5,7
Gly 5}7 5,3
Ala 4}8 4,5
Yal 5,4 513
Met 3‘5 2}4
Ile 5,7 4,4
Leu 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

7. Verfahren nach sinem der Anspriiche 1-6 wabel man Thrambin in einer Konzenbration von 10-3 NiH-
Einheiten/Faktor VIl :C-Einheit verwendet.

B. Verfahren nach einem der Ansprilche 1-7 wobsiman das gersinigte Material mit Thrombin bei elner Tem-
peratur von 37 C withrend 10-300, vorzugsweise 60-90 Minuten inkublert, -

9. Verfahren nach einem der Anspriiche 1-8 wobel man dis Faktor VIl :C-Fragmente unier Anwendung
siner Salzgradienten-Elution bel pH 6-8 iscliert.

10. Verwendung sines akiiven Fragmentes von Humanfakior Vili .C hergestelit nach sinem der Anspriiche

" 1-6 bei der Herstellung eines Medikamentes fir die Bshandlung von Hémophills.

11. Verwendung eines aktiven Fragmentes von Humanfaktor Vil :C hergesteilt nach elnem der Ansprilche
1-6 bei der Herstellung eines Medikamentes zur Normalisierung von Hamostase bei himophlien Patientan.

Revendications
Revendications pour les Etats contractans suivants : BE, CH, DE, FR, G, IT, LI, LU, HL, BB

1. Fragment actif de facteur VIIl :C humain caractérisé en ce qu'll contient deux chaines paplidiques ayant
des poids moléculaires de 90000 daltons et 80000 daltons, respactivement, ies séquences d'esides aminds

aminoterminales Ala-Thr-Arg-Arg-Tyr-Tyr- et Glu-lle-Thr-Arg-Thr-Thr-, respectivement, et le composition en
acides aminés :
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90 kD 80 kD i
Cys 1,4 1,3
isp 6,8 4,7
Esn 4,2 4,5
™r 5,3 £,
Ser 7,8 8,3
z1lu 6,1 3,7
Gln 3,2 5,7
Pro 5.4 4,3
Gly 5,8 5,7
Ala 5,0 4,8
Val 6,8 5,4
Met 2,6 2,5
Ile 4,7 5,7
Legu 2,8 7,7
™V 5,1 4,4
Phe 4,9 3,7
Trp 1,8 2,2
Lys 5,5 5,4
His 3,4 3,5
Arg 4,7 5,0

2. Fragment actif de facteur Vil :C humain caractérisé en ce qu'f contient deux chalie: (-plidiques ayant
des polds moléculaires de 115000 daltons et 80000 daitons, respectivement, les séqueni o2 <'acides aminés
aminoterminales Ala-Thr-Arg-Arg-Tyr-Tyr- et Glu-lle-Thr-Arg-Thr-Thr-, respactivement, &t 'z composition en
acides aminés : '
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3. Fragment actif de facteur Vil :C humain caractérisé en oe qu'il contient deux chainas peplidigues ayant
des polds moléculaires de 130000 daltons et 80000 daitons, respectivement, les séquences d'acldes amings
aminoterminaies Ala-Thr-Ang-Arg-Tyr-Tyr- et Glu-lle-Thr-Arg-Thr-Thr-, respectivement, st la composition en

acides aminés :

Cys
ASp
Asn

Ser
Glu
Gln
Pro
Gly
Ala
val
Met
Ile
Leu

Fhe

Lys
His
Arg

EP 0 197 201 B1

80 kD.
1,3
4,7
4,5
6,1
8,3
5,7
5,7
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

36

115 kD

1,1
6,7
4,5

6,2
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80 kD' 130 kD
Cys 1,3 1,0
Asp 4.7 6,5
Asn 4,5 5,0
Thx 6,1 6,3
Ser 8,3 10,0
Glu 5,7 5,9
Gln 5,7 3,3
Pro 4,5 5,8
Gly 5.7 5,6
Ala 4,8 4,6
Vval 5,4 5,5
Met 3,5 2,6
Ile 5,7 4,4
Leu 7.7 10,3
Tyr 4,4 3,8
Phe 5,7 4,5
" Trp 2,2 1,5
Lys 5,4 5,9
His 3,5 3,3
Arg 5,0 4,3

4. Fragment actif de factsur VIII :C humain caractériaé en ce qu’il contient deux chafnes peptidiques ayant
des poids moléculaires de 150000 daltons et 80000 dalwns, respectivernent, les séquences d’acides aminés
aminoterminales Ala-Thr-Arg-Arg-Tyr-Tyr- et Glu-le-Thr-Arg-Thr-Thr-, respectivement, et la composition en
acides aminés :

a7
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80O kD . 150 kD
Cys 1,3 0,8
5 ABD 4,7 £,0
Asn 4,5 5,7
Thr 6,1 6,2
ser 8,3 S.7
" Glu 5,7 6,3
Gln 5,7 3,8
Pro 4,5 5,8
15 Gly 5,7 5,6
Ala 4,8 4,4
val 5,4 5,7
20 Met 2,5 2,7
ITle 5,7 4,3
Lieu 7.7 10,1
TYYr 4,4 3,3
# Phe 5,7 4,4
Trp 2,2 1,4
Lys 5,4 6,6
30 His 3,5 3,3
Arg 5,0 4,0

5. Fragment actif de facteur VIl :C humain caractériss en ce qu'll contient deux chaines peptidiques ayant
35 des poids moléculaires de 160000 daltons et 8000C daltons, respectivement, les séquences d'acides aminss

aminoterminales Ala-Thr-Arg-Arg-Tyr-Tyr- et Glu-lie-Thr-Arg-Thr-Thr-, respectivement, et la composition an
acides aminés :

b
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80 kD 150 kD
Cys 1,3 c.,8
5 Asp 4,7 5,8
Asn 4,5 5,9
Thr 6,1 6,5
ser 8,3 9,6
10
Glu 5,7 £,3
Gln 5,7 4,0
Pro 4,5 5,5
15 Gly 5,7 5,6
Ala 4,8 4,4
val 5,4 3,5
2 Met 3,5 2,6
Ile 5,7 4,1
Leu 7.7 10,1
VY 4,4 3,3
# rhe 5,7 4,5
Trp 2,2 1.3
Lys 5,4 6,8
30 His 3,5 3,2
Arg 5,0 4,2

8. Fragment actif de facteur VIl :C humain caractérisé en ce qu'il contient deux ghaines peptidiques ayant

35 des polds moléculaires de 18000 daitons et 80000 daltons, respectivement, las séquences d'acides aminés

aminoterminales Ala-Thr-Arg-Arg-Tyr-Tyr- et Glu-lle-Thr-Arg-Thr-Thr-, respectivement, &t ia somposition en
acldes aminés :
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o _ 80 kb = .180 kD
Cys 1,3 C,8
Asp 4,7 5,7
Asn 4,5 5,8
Thr 6,1 6,6
Ser 8,3 10,0
Glu 5,7 8,2
Gln 5,7 4,2
Pro 4,5 5,7
Gly 5,7 5,3
Ala 4,8 4,5
Val 5,4 5,3
Met 3,5 2.4
Ile 5,7 4,4
Leu 7,7 10,0
Ty 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

7. Préparation pharmaceutique contenant comme ingrédient actif un fragment de facteur Vili :C sefon Puns
quelconque des ravendications 14 6.

8. Fragment actif de facteur VIIl :C humain selon I'une quelconque des revendications 1 & 6 utilisable pour
le traitement de 'hémophilie.

9. Fragment actif de facteur VIil :C humain selon {'une queiconque des revendications 1 & 6 utilizable pour
nommaliser I'hémostase chez les patients hémophiles. '

10. Utllisation d'un fragment actif de facteur VIl :C humain selon 'une qusiconque des revsndications 1
& 6 dans la fabrication d'un médicament pour le traitement ds I'hémophilie.

11. Utilisation d'un fragment actif de facteur VII :C humain selon I'une qusicongue des revendications 1
& 6 dans la fabrication d'un médicament pour normallser Fhémostase chez les patients hémophiles.

12. Procédé de préparation d’'un fragment de facteur VHI :C ssion 'une queiconque des revendications 4
a 6, caractériaé par la purification d'un produit contenant ie facteur Viil :C par chromatographie «'immunoaffi-

‘nité, contenant éventuellement des anticorps liés de fagon covalente contre le facteur de von Willebrand cou-

plés & la matrice de gel, I'élution du produit purifié, suivie éventueliement par une chromatographie d’échange
d'anions, puls la fragmentation de ce prodult au moyen d'une trés faible concentration de thrombine et I'isoje-
ment des fragments de facteur VIII :C.

13. Procédé seion la revendication 12 dans lequel Ia thrombine est utilisée en une conceniration de 102
uniié NiH/unité de facteur Vi :C.

14. Procédé selon fa renvendication 12 ou 13 dans iequel ledit praduit purifié est incubé avec la thrombine
& une température de 37°C pendant 10 4 300 minutes, de préfécence 80 & 80 minutes.

15. Procédé selon les revendications 12 4 14 dans leque! jas fragments de facteur Viii :C sont isolés au
mayen d’une élution en gradient de sel A pH 6 - 8.

18. Procédé de préparation d'un fragment de facteur VI :C selon I'une queiconque des revendications 1
4 6, caractérisé par la purification d'un produit contenant le facteur Vil :C par chromatographie d'immuncaffi-
nité, contenant dventueliement des anticorps liés de fagon covalents contre ie facieur de von Witlebrand cou-
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plés a la matrice de gel, I'élution du-prodult purifié, puis la fragmentation de ce produit en iaissant e produit

. @t repos entre 4 et 37°C en présence de traces d'une protéase et d'ions Ca2*, suivie éventueliement par une

10

18

28

chromatographie d'échange d’anlons, et l'isolement des fragments de facteur Vill .C.
17. Procédé selon la revendication 16 dans iequel les fragments de factaur VIii :C sont isolés au moyen

d'une élution en gradient de sel a pH 6 - 8.

Revendications pour I'Etat contractant suivant : AT

1. Procédé de préparation d’'un fragment de facteur VIl :C humain caraciérisé par ia purification d'un pro-
duit contenant le facteur VIil :C par chromatographie d'immunoaffinité, contenant éventuailement dea anticorps
libs de fagon covalents contre le facteur de von Willsbrand couplés & la matrice de gel, Félution du produit purk-
fis, suivie éventuellement par une chromatographis d'échange d'anions, puis la fragmentation de ce produit
au moyen d'une trés falble concantration de thromblne ou en lalssant ie produit su repos entre 4 et 37 C en
présence de traces d'une protéase et d'ions CaZ, suivie évantueliement par une chromatographie d'échange
d'anions, et l'isolement des fragments ds facteur Vil :C dans laquel le fragment de facteur Viil :C qu'il contient
deux chaines peptidiques ayant des poids moléculaires de ©0.000 daltons et 80.000 daltons, respectivement,
les séquences d'acides aminés aminoterminales Ala-Thr-Asg-Arg-Tyr-Tyr- et Glu-lle-Thr-Arg-Thr.Thr-, respec-
tivement, et la composition en acides aminés :

93 ¥ 80 ¥D
Cys 1,4 1,3
Asp 6,8 4,7
Asn 4,2 4,5
Thx £,3 6,1
Ssr 7,8 8,3
Glu 6,1 5,7
Gin 3,2 5,7
Fro 5,4 4,5
Gly s,8 5,7
kla 5,0 4,8
val €,8 S,4
Met 2,5 3,5
Ils 4,7 5.7
Lau 2,5 7.7
YT 5,1 4,4
Phe 4,9 8,7
T 1,8 2,2
Lys 5,8 5,4
His 3,4 3,5
Arg 4,7 5,0

2. Procédé de preparation d'un fragment de facteur Vill :C selon la revendication 1, dans laquel le fragment
de facteur Vil :C contient deux chaines peptidiques ayant des poids moléculaires de 145,000 daltons et 80.000
daltons, respectivemsnt, les séquences d'acides aminés amincterminales Ala-Thr-Arg-Arg-Tyr-Tyr- et Glu-lie-
Thr-Arg-Thr-The-, respectivement, et la composition en acides aminés :

4
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80 ¥D 115 1D
Cys 1,3 | '1,1
2sp 4,7 6,7
Asn 4,5 4,53
Thr 6,1 5,2
Ssar 8,3 9,4
Glu 5,7 3,8
Gln 5,7 3,5
Pro 4,5 .1
Gly 5,7 B, &
Ala 4,8 4,8
val 5,4 2,8
Met 3,3 2,6
Ile 5,7 4,4
Leu 7.7 2.8
Tyr 4,4 4,3
Phe 5,7 4,7
Trp 2,2 1,5
Lys 5,4 5,4
His 3,5 3,4
Arg 5,0 4,4

EP 0197 801 B1

3. Procadé de preparation d'un fragment de facteur VIi :C selon |z revendication 1, dans fagual le fragment
da factsur VIl :C contient deux chalnes peptidiques ayant des noids moléculaires de 130,000 daltons et 80.000
dailtons, respactivemsnt, les séquences d'acides aminés eminoterminsgies Als-The-Arg-Arg-Tyr-Tyr- et Giu-iie-
The-Arg-Thr-Thr-, respectivament, et la composition en acides aminés :
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B0 kD 130 kD
Cys 1,3 1, ¢
LSD 4,7 £,5 .
&sn 4,5 5,0
Thr f,1 £,3
Ser 8,3 10,0
Glu s,7 E, 5
Gla 5,7 3,3
Ero 4,5 5,8
Gly 5,7 5,6
Ala 4,8 4,€
Vval 5,4 5,5
Met 3,5 2,8
Ils 5,7 4,4
Lauy 7.7 18,3
YT 4,2 3,8
Tha 5.7 4,5
TIp 2,2 1,5
Lys 5,4 3,58
Hig 3,5 2,3
rrg 3,0 4,3

4. Procédé de preparation d'un fragment de facteur VIil ;C seion la revandication 1, canslaquel le fragment
de facteur VIIl :C contient deux chalhes peptidiques ayant des poids moléculaires de 150.000 daltons &t 80.000
daltons, respectivement, les séquences d'acids aminés aminoterminales Ala-Thr-Arg-Arg-Tyr-Tyr- et Glu-lie-
Thr-Arg-Thr-Thr-, respsctivement, et la composition en acides aminés ;
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80 XD 150 D
Cys 1,3 0,8
Asp 4,7 6.0
Asn 4,5 5,7
Thr 6,1 6,2
Ser 8,3 3,7
Giu 5,7 8,3
Gln S,7 3,8
Fro 4,5 5,8
Gly 5,7 5,6
Ala 4,8 4,4
val 5,4 5,7
Meat 3,5 2,7
Ile 5,7 a,3
Leu 7,7 19,1
Tyr 4,4 3,3
Phe ‘ 5,7 4,4
Trp 2,2 1,4
Lys 5,4 6,6
His 3,5 2,3
Axrg 5,0 4,0

5. Procédé de preparation d'un fragment de facteur Vill :C selon la revendication 1, dans laguel le fragment
de facteur VIII :C contisnt deux chaines peptidiques ayant des poids moléculaires de 160.000 deitons et 80,000
daltons, respectivement, les séquences d'acides aminés aminoterminales Ala-Thr-Arg-Arg-Tyr-Tyz- ot Glu-lle~

Thr-Arg-Thr-Thr-, respactivemsnt, et la composition en acides aminés :
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15

6. Procédé de preparation d'un fragment de facteur Viii :C selon ia revendication 1, dans laquel is fragment
35  defacteur VIII :C contient deux chalnes paptidiques ayant des poids moléculaires de 180,000 daltons et 80.000
daltons, respectivement, las séquences d'acides aminés aminoterminales Ala-Thr-Arg-Arg-Twr-Tyr- et Glu-lle-

Arg

EP 0 197 801 B1
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Thr-Arg-Thr-Thr-, respectivement, et la composition en acides aminés :
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80 D - 180 D
ooys 1,3 -
Asp 4,7 5,7
Asn 4,5 5,8
Thr £,1 6,5
Ser 8,3 10,0
Glu 5,7 £,2
Gln 5,7 4,2
Pro 4,5 5,7
Gly s,7 5,3
Ala 4,8 4,58
val 5,4 5,3
Mat 3,5 2.4
Ila 5,7 4,4
Leu 7.7 10,0
YT 4,4 3,2
trhe 5,7 4,4
Trp 2,2 1,2
Lys 5,4 6,8
His 3,5 3,2
Arg 5,0 4,3

7. Procédé selon 'une quelconque des revendications 1 & 6 dans lequel la thrombine est utilisé en une

concentration de 10-2 unité NiH/unité de facteur VIill :C.

8. Procédé selon Fune quelconque des revendications 1 & 7 dans laquel ledit produit purifié est Incubé avec
la thrombine & une température de 37°C pendant 10 & 300 minutes, de préférence 8C & 90 minutes,

9. Procédé selon 'une quelconqgue des revendications 1 & 8 dans lequel les fragmente de facteur VIII :C
sont isolés au moyen d'une élution en gradient de sel & pH 6-8.

10. Utilisation d'un fragment actif de facteur Vi1l :C humain preparé selon l'une quelcongue des revendi-
cations 1 3 9 dans la fabrication d’'un médicament pour le traitement de I'hémophilie,

11. Utilisation d’'un fragment actif de facteur VIiI :C humain preparé selon I'une quelcongue des revendi-
cations 1 & 9 dans la fabrication d’'un médicament pour normatiser I'hémostass chez les patients hémophiss.
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