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5951 (1978), describe the purification of Factor IX by a sequence of
adsorption onto and elution from Field of the Invention
barium sulfate, DEAE-cellulose batch chromatog- raphy, polyacrylamide gel
electrophoresis, and This invention relates generally to a method of   5
heparin-agarose affinity chromatography. The Fac- v  separating and
purifying Factor IX and other vita-  tor IX activity was said to be 207
units/mg, though min K-dependent proteins including Factor II, Fac-  the
yield of Factor IX was not stated. tor VII, Factor X, prothrombin, Protein
C, and Pro-    A.H. Goodall et al. in "Preparation of Factor IX tein S.
More specifically, high purity protein is   Deficient  Human  Plasma  by
Immunoaffinity separated by a chromatographic adsorption and   1o
Chromatography using a Monoclonal Antibody", concentration technique from
plasma or concen-     Blood, Vol 59, No. 3 (March), 1982, pp. 664-670,
trate.                                             describe a murine
hybridoma clone that grows continuously in culture and produces a
monoclonal Description of the Prior Art                       antibody
designated RFF-IX/1. which has high affin- 15  ity for a coagulation site
on Factor IX. RFF-IX/1 Blood coagulation factors play a vital role in the
immobilised on sepharose can be used to deplete normal coagulation
mechanism. For instance, pa-    Factor IX from normal human plasma. tents
with a deficiency of Factor IX exhibit severe   The Goodall et al article
is concerned with the bleeding problems ("Hemophilia B"). It would be
use of plasma depleted in Factor IX as the sub- s   desirable to be able to
isolate substantial quantities   20  strata in a one stage coagulation
assay for Factor of Factor IX and other vitamin K-dependent pro-    IX.
teins for therapeutic administration, as well as for  An article by A.H.
Goodall and others entitled scientific study, and several processes
directed to  "Affinity Depletion and Affinity Purification of Hu- this
objective have been described in the literature.  man Factor IX by
Monoclonal Antibodies" in Prot- The process of the present invention
surpasses   25  ides of the Biological Fluids, Vol 30, pp. 403-407 these
processes in providing a combination of high  (1983), (Proceedings of the
Thirtieth Colloquium, yield of the desired protein with high purity, and
1982), describes the purifications of human Factor particularly with
relatively low contamination by oth-  IX using factor IX concentrate as
starting material er clotting factors. In addition, the prior art pro-  and
an RFF-IX/1 affinity column which was run in cesses require a large number
of steps each of  30  the same way as for affinity depletion. which is
time-consuming and introduces losses of       Hence, it is clear that there
still exists a need protein into the overall process.                  for
an improved method for separating and purify- One such process is that of
S. P. Bajaj, et al.,  ing Factor IX or other vitamin K-dependent proteins
"A Simplified Procedure for Purification of Human  from plasma or
concentrates. Therefore, it is an Prothrombin, Factor IX and Factor X", in
Prepara-  35  object of the present invention to satisfy such a tive
Biochemistry, 11 (4), 397-412 (1981). This pro-  need. cess subjects pooled
plasma to adsorption onto        According to the present invention, there
is and elution from barium citrate, ammonium sulfate  provided a method of
recovering a selected >   fractionation,. DEAE-Sephadex  chromatography,
Vitamin-K-dependent protein from a source thereof, and heparin-agarose
chromatography in a sodium   40  which comprises citrate buffer at pH 7.5,
to separate prothrombin,   (a) adsorbing said selected protein from the
Factor X, and Factor IX. The reported yield of Fact  source thereof onto an
immunoadsorbent which IX was about 35%, at a specific activity of 80-220
comprises particulate material having bonded units/mg. Another process is
that of J.P. Miletich, et  thereto a monoclonal antibody specific to said
al., "Purification of Human Coagulation Factors II,  45    selected
protein, IX, and X Using Sulfated Dextran Beads", in Meth-    (b) eluting
the source, depleted in said selected ods in Enzymology, Vol. 80, pp.
221-228. Fresh        protein, from said particulate material with an
frozen plasma is thawed, and subjected to a se-       aqueous buffered
solution containing lithium quence of precipitation with barium  citrate,
re-    chloride, and suspension  in  Tris-HCI  with  diisopropyl-  5o
(c) eluting absorbed protein from said particulate fluorophosphate,
precipitation with ammonium sul-     material with an aqueous buffered
eluant such fate, chromatography on DE-52 cellulose, and ap-     that said
selected protein is recovered in highly plication of selected pooled
fractions to sulfated   pure, active and concentrated form. dextran beads.
Following concentration, the fraction  The method of the invention can be
used to containing the Factor IX is said to be contaminated   55  obtain
Factor IX in purification on the order of with as much as 1 wt. % of Factor
X. B. Osterud,   1500-fold, which represents a significant improve- et al.
in "Human Blood Coagulation Factor IX", J.  ment over prior procedures,
while providing a spe- Biological Chemistry, Vol. 252, No. 17, pp. 5946-
cific activity of about 34.8 units/mg or higher. Fur- 3    



3                 EP0118256B1                        4 thermore, the yield
of Factor IX in this process   0.15 M sodium chloride, at pH 7.3 and
shaking with average about 50%, and can be as high as about     an equal
volume of complete Freund's adjuvant. 70%.
On day 15, the mice were again injected with 56 The process is readily
adaptable to recovering  ug of the same material except that incomplete J
in purified form any of the proteins known as   5   Freund's adjuvant was
substituted for complete `telitamin K-dependent proteins, including Factor
II,  Freund's adjuvant. On days 22, 30. 38 and 124, the Factor VII, Factor
IX, Factor X, prothrombin, Protein  injection of day 15 was repeated. On
day 239, the C, or Protein S. Typical sources include plasma,   mice were
injected with purified Factor IX only. On plasma fractions, and plasma
concentrates. The     day 243, the spleens of the mice were removed protein
can also be purified from a mixture of  10  and fused according to a
standard procedure, of proteins produced by recombinant DNA technol-
the type described by J. P. Brown et al, "Protein ogy, that is, a mixture
of proteins expressed by   Antigens of Normal and Malignant Human Cells
bacteria, yeast, or other cells into which a gene for  Identified by
Immuno- precipitation with Monoclonal producing the protein of interest has
been inserted.  Antibodies," JOURNAL OF BIOLOGICAL CHEM- The technique for
such gene insertion is known to  15  ISTRY, Vol. 225, pp. 4980-4983 (1980).
The stan- those of ordinary skill in this art, who also recog-  dard
technique was varied only to the extent that nise that the expressed
protein of interest is usually  35% polyethylene glycol 1000 was
substituted for in a mixture with one or more other proteins, cell  50%
polyethylene glycol. debris, and the like.
Positive clones were identified by incubating V@j   The following
description of preferred modes of  20  supernatant medium from each clone
with an equal carrying out the invention is given by way of exam-  part of
normal human plasma and assaying for ple. This description, while exemplary
of the      Factor IX activity. Clones were considered positive present
invention as applied to purification of Fac-  if the supernatant
substantially neutralized Factor tor IX, is not to be construed as
specifically limiting  IX clotting activity. After determining the clones
the invention and such variations which would be   25  which were positive
they were subcloned at least within the purview of one skilled in this art
are to  twice and stable clones producing antibody to Fac- be considered to
fall within the scope of this inven-  tor IX were then injected into the
peritoneal cavities tion. The other vitamin K-dependent proteins are   of
Balb/C mice which had been pretreated in- purified by the same procedure,
modified to the   traperitoneally with 0.5 ml of pristane at least four
extent of employing another protein of interest in-  3o  days prior to
injection of cells. Hybridoma cells stead of Factor IX to grow the antibody
that is    were injected at concentrations of approximately 5 used.
x 106 cells per mouse in 0.5 ml of Delbecco's modified Eagle's medium
without fetal bovine se- A. Preparation of Monoclonal Antibody to Factor IX
rum. The mice were tapped when bloated and 35 ascites fluid collected in
heparin at approximately The monoclonal antibody to Factor IX which is   10
units/ml. Ascites fluid from multiple mice was subsequently bound to the
separation substrate     pooled to provide a convenient volume for subse-
was prepared in a stepwise procedure starting with  quent isolation of the
monoclonal IgG. If the a preparation of Factor IX which is highly purified
heparinized ascites fluid is not used immediately, it by any of several
published methods. The purifica-  40   may be stored at -700C and thawed
just prior to tion can be accomplished with material obtained    use. The
final yield of IgG from the ascites fluid is from a plasma source, or less
highly purified ma-  approximately 1g of IgG per 100 ml of ascites fluid.
terial is used in higher concentration.               The specificity of
the monoclonal IgG for the Purification of anticoagulated normal plasma
purpose of purifying Factor IX may be assessed by was performed by the
process described by   45  coupling the IgG to a separation substrate
medium, Osterud et al., involving the sequence of BaSO4    in the manner
described hereinafter, and dem- adsorption  and  elution, DAEA-cellulose
batch     onstrating that the bound IgG removes Factor IX chromatography,
polyacrylamide   gel  elec-      from plasma and that the Factor IX may be
subse- trophoresis, and affinity chromatography on a      quently eluted
with a solution containing sodium heparin-agarose column. The sequence of
process  5o  thiocyanate. steps provides highly purified Factor IX.
The monoclonal IgG, which is to be used sub- Mice were injected with highly
purified Factor  sequently to prepare the immunoadsorbent, may IX obtained
from plasma, according to the following  be isolated from heparinized
pooled ascites fluid schedule. Other schedules may be expected to be
immediately after collection or a frozen portion of equally as effective.
On day zero, the mice were  55  the stored solution may be thawed.
Regardless of injected intraperitoneally with a composition pre-  whether
fresh or frozen material is used, the solu- pared by dissolving (or
suspending) 100 ug of the  tion was brought to 4Cand treated with an equal
protein in 0.1 ml of buffer containing 0.05 M Tris,  volume of phosphate
buffered  saline solution 4    



5                 EP0  118 256 B1                    6 (PBS), the
composition of which is set forth below.  overnight against coupling
buffer. The coupling The diluted ascites was precipitated by dropwise
buffer found most suitable is a 0.25 M sodium addition with stirring at 40C
of an equal volume of  bicarbonate solution adjusted to a pH of 9, prefer-
saturated ammonium sulfate (SAS) (prepared by      ably with sodium
hydroxide. boiling an excess of ammonium sulfate in water,   5 cooling to
40C, filtering undissolved crystals and  (ii) Preparation of Solid
Substrate for Coupling adjusting the pH to 7.0 with ammonium hydroxide).
The precipitate and its supernatant liquid were       Although the
monoclonal antibody may be stirred for over 2 hours and centrifuged at 40C.
bound to any material which does not have a high Centrifugations are
preferably carried out at 14,000   l0  affinity for protein, and
particularly for Factor IX rpm for 60 minutes (30,000 x g). The supernatant
itself, such materials as glass beads, agarose and solution of ascites was
precipitated twice more with  derivatives thereof are preferred. Most
preferred is SAS and the mixture of precipitate and supernatant  a
cross-linked agarose available commercially as a liquid stirred and
centrifuged in the same manner  gel known as Sepharose 4B (trademark of
Phar- as in the first cycle. The pellets resulting from the   15   macia
Fine Chemicals, Piscataway, N.J.). third precipitation were resuspended in
a volume of   The method of preparing the preferred im- PBS equal to that
of the diluted ascites fluid and  munoadsorbent resin is generally the same
as that then dialyzed exhaustively against PBS. Clots ap-  disclosed in the
literature, such as the method of J. pearing in the dialysis bags were
removed by       Porath, et al., Journal Of Chromatography, Vol. 86,
centrifugation at 200C. The dialyzed IgG was ad-  20  pp. 53-56 (1973). The
method found most suitable sorbed by stirring it with a 5% aqueous solution
of  is as follows: a volume of about 2 liters of aluminum hydroxide at room
temperature and cen-    Sepharose 4B was placed in an acid-cleaned 2 liter
trifuging at 20CC after adsorption. The adsorption  sintered glass filter
funnel. The resin was washed treatment was repeated at least three more
times   with water and filtered to a moist cake. The washed using 2.5%
aluminum hydroxide solution for each   25  resin was placed in a large
(approxiately 4 liter) treatment after the first. The adsorbed IgG was
glass beaker equipped with a magnetic stirring bar. brought to 40C and
reprecipitated once with SAS    To the resin was then added 750 ml of cold
potas- as described above. The precipitated pellets may   sium phosphate
buffer solution, prepared by mixing be stored at -20oC until used. Other
methods of    one part of a 5M dibasic potassium phosphte solu- purifying
the monoclonal IgG may be as good as or  s0  tion with two parts of 5M
tribasic potassium phos- better than the method used herein, such as that
phate colution. Sufficient cold water was added to described in Bruck, C.;
Portetelle, D.; Glimeur, C.;  bring the final volume to 3 liters. The
mixture was and Bollen, A. "One-Step Purification of Mouse     then chilled
to 40C and maintained at between 4- Monoclonal Antibodies from Ascitic
Fluid by DEAE   100C in an ice-water bath placed on a magnetic Affi-gel
Blue Chromatography". Journal of Im-  35  stirring plate. In a hood,
cyanogen bromide was munological Methods, 53:313-319 (1982).
added to 300 ml of water in a stoppered glass bottle containing a magnetic
stirring bar. The mix- B. Preparation of the lmmunoadsorbent
ture was rapidly stirred until solution resulted. The cyanogen bromide
solution was then added with The immunoadsorbent was prepared by suit-  4o
stirring over a 2 minute period to the cold ably preparing the monoclonal
IgG for coupling,    Sepharose mixture. Stirring was continued for an
preparing the solid substrate for coupling and reac-  additional 8 minutes
and the solution then trans- ting the two components to bind the former to
the  ferred to a chilled 2 liter sintered glass filter funnel latter.
supported in a 4 liter vacuum flask. The cyanogen 45  bromide treated resin
was then washed with ap- (I) Preparation of IgG for Coupling
proximately 20 liters of cold water (until the pH of the filtrate was
neutral). The washed resin was then Either freshly precipitated IgG may be
used or  quickly equilibrated with cold coupling buffer and previously
frozen precipitate may be thawed for    then transferred to a 4 liter
plastic beaker equipped use. The material was then dialyzed against PBS,
so  with a large magnetic stirring bar. and while still in the PBS, the
volume and IgG concentration (A28/1.4 = mg/ml IgG) determined.   (iii)
Coupling the Monoclonal Antibody to the Solid The IgG was then treated with
between 10 and 30    Substrate microliters,  preferably  20   microliters,
of diisopropylfluoro- phosphate per 50 ml of IgG solu-  s5  The solid
substrate resin, prepared as indi- tion. The resulting solution was stirred
at room   cated above, is ready to be used when it is equili- temperature
in a hood for 30 minutes and the       brated with PBS and should not be
stored there- treated IgG, immediately prior to use, was dialyzed  after.
Accordingly, the resin mixture was combined 5    



7                 EP0 118256B1                       8 with the IgG which
was previously dialyzed over-      When  the  process is carried  out in a
night against coupling buffer. The combined        chromatography process,
the following embodi- resin/lgG suspended mixture was stirred at 40C for
ments are preferred: a period of about 24 hours. The A2:o of an un-
The resin was placed in a column, such as an ,diluted sample of the
supematant coupling liquid   5   Amicon 86001, (trademark of Amicon Corp.,
Lex- tunay be determined using bovine serum albumin        ington, Mass.),
equipped with a peristaltic pump (BSA) as a standard or Bio-Rad protein
assay       and a high flow head. When human plasma is used (Bradford
reagent) with BSA as standard. The per-  as the source of Factor IX, for
every volume of centage ligand which is coupled may then be cal-
antibody-bearing beads about 3 to 7 and preferably culated. When the above
described procedure is  lo  about 5 volumes of plasma are treated. The
plasma followed, this is usually about 95%. Any remaining  is poured slowly
through the column, at a flow rate active sites on the resin not coupled to
antibody  which is effective to provide contact time that per- may be
blocked by washing the resin on a sintered  mits adsorption of the desired
amount of the Factor glass filter funnel with cold coupling buffer contain-
IX from the plasma onto the immunoadsorbent. ing 0.1M glycine. The resin
was then resuspended   i6  Longer contact times are preferred, to permit
ad- in this solution to a final volume equal to that when  sorption of at
least about 50% of the protein of the resin and antibody, each in coupling
buffer,   interest, although it will be recognized that adsorp- were
combined. The suspension was stirred slowly  tion of at least about 75% is
preferable and at least overnight at 40C. The resin was then washed thor-
about 95% is even more preferred. A contact time K   oughly with PBS, the
composition of which is given   20  of 1 to 6 hours, preferably 2 to 4
hours, is generally below. The coupled, blocked resin was then pre-
satisfactory. eluted with PBS additionally containing 0.5M cal-      After
the source material was applied to the cium ions, preferably calcium
chloride. The resin  column, the column was washed with 50 volumes was
again washed with PBS alone and stored at      of Tris-lithium chloride
buffer (0.1 M lysine base 4-C or in a continuously pumped column at room
25  and 0.5 M lithium chloride, pH 8) effective to re- temperature until
ready for use. The coupling den-  move elutable proteins, preferably
removing at sity of IgG to SEPHAROSE should be 2-5g, prefer-   least 90%
and more preferably maximizing their ably 3-4g IgGAliter of SEPHAROSE
beads.            removal. This is followed by a second washing with
Tris-hydrochloride buffer (0.05 M Tris-hydrochlo- C. Separation and
Purification of Factor IX   30  ride, pH 8) under conditions which are
effective to maximize removal of lithium ions from the column. Sample
preparations of Factor IX, such as hu-   A contact time of about 2-4 hours
is satisfactory. man and animal plasmas and commercial con-
Elution of purified Factor IX is accomplished centrates of Factor IX, may
be employed in the     with  buffer containing  an  eluant such  as present
invention and the method is not limited to a   36  diethylamine, calcium
chloride, sodium thiocyanate, particular type of material. Preferred
materials, and  potassium  bromide, acetic acid (preferably at a those
which have demonstrated successful results,  concentration of about 0.1-1.0
M), or a hydrochloric are human plasmas, plasma fractions, and con-
acid-glycine mixture having a pH of 2 to 3, prefer- K   centrates,
commercially available or partially puri-  ably about 2.2. Other suitable
eluting agents can fled in the laboratory, containing the desired pro-  40
readily be identified by those of ordinary skill in tein. The following
description provides details for  this art. Although a linear concentration
gradient using normal human plasma.                         works well, it
is not required in order to accomplish Plasma, when not freshly drawn, is
citrated by  the object of this invention; a solution having a conventional
means and stored frozen. When ready   fixed ionic concentration is quite
adequate. The to be used it is thawed at a temperature of be-  45  flow
rate should be effective to elute the protein tween 35-400C,preferably 370C
and applied direct-  without raising the column pressure by causing ly to
the column.                                  packing of the Sepharose.
Thus, when Factor IX is It should be noted that while the description of
eluted with sodium thiocyanate, an eluant 2M to the present invention
refers, and is directed primar-  4M and preferably 3M in sodium thiocyanate
is ily, to the use of immunoadsorbent coupled par-  60  applied at a flow
rate effective to provide a pres- ticles in a chromatography column, it is
within the  sure at the inlet of less than 9 pounds per square scope of
this invention to perform batchwise sepa-  inch in a 3-liter column,
without incurring an in- rations by placing the antibody-bound resin par-
crease in pressure. Elution with diethylamine is tides in a suitable
container, thereafter adding re-  performed with a concentration of between
0.3 and constituted concentrate or plasma, and then re-  56  0.7 M,
preferably 0.5M. When diethylamine is the covering the desired protein as
outlined above and  eluant, fractions should be collected in 1M glycine
described in more detail below.                    to neutralize
diethylamine. The column should then be washed with PBS or another neutral
buffer. 6    



9                EP0118256B1                        10 Fractions containing
Factor IX activity are   tion. Recovery of Factor IX was 63.3%. In the peak
pooled and the total volume and activity of the pool  eluted fraction,
concentration of Factor IX was 12- determined. The eluted Factor IX was
dialyzed     fold. against PBS to remove ions of the eluant, and then   Run
B: 100 ml of human plasma, containing assayed. The eluted Factor IX is
present in a   5   0.94 units/ml and 0.013 units/mg of Factor IX activ-
concentration of about 10 to about 30 units/ml, and  ity, was recovered
using the above procedure ex- as recovered can be used for therapeutic or
analyt-  cept that all buffers also contained 10 mM of Na4 ical
applications.                                EDTA. The eluted Factor IX had
a specific activity The Factor IX pool can be concentrated to 10-  of 17
units/mg, representing about a 1300-fold pu- 20 ml by a standard procedure
such as pressure  io  rification. Recovery of Factor IX was 61%. In the
ultrafiltration. For this purpose, an Amicon stirred  peak eluted fraction,
concentration of Factor IX was cell with a YM-10 membrane under 50 psi of
nitro-  8-fold. gen pressure has been found to work well. Slow stirring is
continued for 30 minutes after nitrogen  Claims pressure is released, and
the volume and activity  is of the concentrated pool are determined. The
pool  1. A method of recovering a selected Vitamin K- may be stored for a
brief period, overnight for      dependent protein from  a source thereof,
example, if a temperature of 40C is maintained.      which comprises: The
immunoadsorbent column  described              (a) absorbing said selected
protein from the >   above is regenerated by elution of the purified   20
source thereof onto an immunoadsorbent protein off of the column. The
column can thus be       which comprises particulate material having
repeatedly used indefinitely.                           bonded thereto a
monoclonal antibody spe- Assays are performed with a standard partial
cific to said selected protein, thromboplastin time assay.
(b) eluting the source, depleted in said se- Inclusion of 10mM tetrasodium
EDTA in all  25      lected protein, from said particulate material
buffers, and/or conducting all process steps at 40C,    with an aqueous
buffered solution contain- minimizes activation and proteolysis of Factor
IX.      ing lithium chloride, and The composition of the buffer solutions
is as       (c) eluting absorbed protein from said par- follows:
ticulate material with an aqueous buffered 30        eluant such that said
selected protein is Phosphate Buffered Saline Solution:
recovered in highly pure, active and con- centrated form. 1.6g sodium
phosphate, monobasic monohydrate 8.4g sodium phosphate, dibasic anhydrous
2. A method according to claim 1, in which the 61.4g sodium chloride
35      particulate material of the immunoadsorbent Water to 7 liters
comprises agarose. pH of buffer is 7.2 In seven different runs using the
procedure   3. A method according to claim 2, in which the j   described
above, recovery averaged 52%  and           immunoadsorbent has a coupling
density of 3 ranged from 32% to 71%. Purification averaged   40   to 4 g of
said monoclonal antibody per litre of 2400-fold, with a specific activity
of 34.8 unitsh/g.  agarose. The data listed hereinafter in Example I are
repre- sentative of that obtained according to the present  4. A method
according to any of claims 1 to 3, in invention, as described above. Frozen
normal hu-     which the source is plasma, a plasma fraction man plasma was
thawed at 3rC, then treated in  45    or a plasma concentrate. accordance
with the invention at 40C. 5. A method according to any of claims 1 to 3,
in EXAMPLE I                                            which the source
has been expressed by cells containing a gene for producing said selected
Run A: 100 ml of human plasma, containing 1.5  so  protein. units/ml and
0.021 units/mg of Factor IX activity, was applied to an immunoadsorbent
column, and     6. A method according to any of claims 1 to 5, in the
plasma and then the Factor IX were eluted, in    which said selected
protein is Factor IX. accordance with the process set forth above. The
eluted Factor IX had a specific activity of 31  5s  7. A method according
to any of claims 1 to 6, in units/mg, representing an almost 1500-fold
purifica-  which the eluant used in step (c) contains potassium    bromide,
calcium   chloride, diethylamine or sodium thiocyanate. 7    



9                 EP 0 118 256 B1                   10 Fractions containing
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repre- sentative of that obtained according to the present  4. A method
according to any of claims 1 to 3, in invention, as described above. Frozen
normal hu-      which the source is plasma, a plasma fraction man plasma
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accordance with the invention at 40C. 5. A method according to any of
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which the source has been expressed by cells containing a gene for
producing said selected Run A: 100 ml of human plasma, containing 1.5  so
protein. units/mi and 0.021 units/mg of Factor IX activity, was applied to
an immunoadsorbent column, and     6. A method according to any of claims 1
to 5, in the plasma and then the Factor IX were eluted, in     which said
selected protein is Factor IX. accordance with the process set forth above.
The eluted Factor IX had a specific activity of 31   55  7. A method
according to any of claims 1 to 6, in units/mg, representing an almost
1500-fold purifica-  which the eluant used in step (c) contains potassium
bromide,  calcium   chloride, diethylarnine or sodium thiocyanate. 7    



11                EP 0 118 256 B1                    12     *   c   L I
S  I Revendlcations                                           (a)
Absorbieren des ausgewihiten Proteins aus dem Ausgangsmaterial dafUr auf
einem 1. Procedd de recuperation d'une proteine selec-
Immunadsorbenz, das partikulares Material tionnee dependante de la vitamine
K A partir         mit einem daran gebundenen monoclonalen d'une source
pourvoyeuse, comprenant:      5         Antikorper, der spezifisch ftr das
ausge- (a) I'absorption de ladite proteine selection-     wdhlte Protein
ist, umfallt, n6e a partir de ladito source pourvoyOuse          (b)
Eluieren des Ausgangsmaterials, abge- sur un immuno-adsorbant comportant
une             reichert mit dam ausgewihlten Protein, von substance
particulaire & laquelle est fixe un      den partikularen Material mit
olner wassri- anticorps monoclonal specifique de ladite  10      gen
gopufferten Losung enthaltend Lithium- prot6ine selectionnee,
chlorid, und (b) I'4lution de la source, appauvrie en ladi-     (c)
Eluieren von absorbiertem Protein von te proteine selectionn6e, a partir de
ladite       dom partikularen Material mit einem wassri- substance
particulaire a I'aide d'une solu-        gen gopufferten Elutionsmittel, so
daB das tion aqueuse tamponn6e contenant du chlo-  i5      ausgewghlte
Protein in hochreiner, aktiver rure de lithium et
und konzentrierter Form gewonnen wird. (c) I'elution de la proteine
absorbee & partir de ladite. substance particulaire a l'aide d'un  2. Ein
Verfahren gemaB Anspruch 1, in dom das eluant aqueux tamponne de tolle
sorte quo        parktikulare  Material des Immunadsorbenz ladite proteine
selectionnee est recuperee  20   Agarose umfa~t. sous une forme trbs pure,
active et concen- tr6e.                                        3. Ein
Verfahren gsmaB Anspruch 2, in dom das Immunadsorbenz eine Kupplungsdichte
von 3 2. Proced4 solon la revendication 1, dans lequol       bis 4 g des
monoclonalen Antikorpers pro Liter la substance particulaire de
l'immuno-adsor-  25   Agarose aufweist. bant comprend de I'agarose. 4.
Verfahren gemIBI einem der AnsprUche 1 bis 3. Proced6 solon la
revendication 2, dans lequel       3, in dom das Ausgangsmaterial Plasma,
eine l'immuno-adsorbant a une densit6 de couplage       Plasmafraktion oder
ein Plasmakonzentrat ist. de 3 a 4 g dudit anticorps monoclonal par litre
30 d'agarose.                                     5. Ein Verfahren gemaiB
einem der AnsprUche 1 bis 3, in dem das Ausgangsmaterial von Zellen 4.
Proc6de solon l'une quelconque des revendi-         exprimiert worden ist,
die ein Gen zum Her- cations 1 A 3, dans lequel la source pour-
stellen des ausgewdhlten Proteins enthalten. voyeuse est du plasma, uno
fraction plasmati-  35 quo ou un concentre de plasma.                 6.
Ein Verfahren gemA8 einem der AnsprUche 1 bis 5, in dom das ausgowahite
Protein Faktor 5. Procede solon l'une quelconque des revendi-        IX
ist. cations 1 a 3, dans lequel la source pour- voyouse a 6ts exprimde  par
des collules  40  7. Ein Verfahren gemiB einem der Anspruche 1 contenant un
gbne destine a produire ladite        bis 6, in dom das in Schritt (c)
verwendete prot6ine sdlectionn6e.
Elutionsmittel Kaliumbromid, Kalziumchlorid, Diethylamin odor
Natriumthiocyanat enthalt. 6. Procedd solon 'une quelconque des revendi-
cations 1 & 5, dans loquel ladite proteine s6-  45 lectionn6e est le
Facteur IX. 7. Proc6de selon lune quelconque des revendi- cations 1 a 6,
dans loquel l'eluant utilise & l'dtape (c) contient du bromure de
potassium,  5o du chlorure de calcium, de la didthylamine ou du thiocyanate
de sodium. PatentansprUche 55 1. Ein Verfahren zum Gewinnen eines
ausgewahl- ten Vitamin K abhfngigen Proteins aus oinem Ausgangsmaterial
daflr, das umfafit: 8    


