
EP 0 205 555 B1 Description This application is a continuation-in-part of
United States Patent Application Serial No. 678,823, filed December 6,
1984. 5 BACKGROUND OF THE INVENTION Endogenous proteolytic enzymes serve to
degrade invading organisms, antigen-antibody complexes and certain tissue
proteins which are no longer necessary or useful to the organism. In a
normally 10 functioning organism, proteolytic enzymes arc produced in a
limited quantity and are regulated in part through the synthesis of
protease Inhibitors. A large number of naturally occurring protease
inhibitors serve to control the endogenous proteases by limiting their
reactions locally and temporally. In addition, the protease Inhibitors may
inhibit proteases introduced into the body by infective agents. Tissues
that are particularly prone to proteolytic attack and 15 infection,
e.g.,those of the respiratory tract, are rich in protease inhibitors.
Protease inhibitors comprise approximately 10% of the human plasma
proteins. At least eight inhibitors have been isolated from this source and
characterized in the literature. These include a2-macroglobulin (err),
[err]-protease inhibitor [err] -antichymotrypsin [err] -anticollagenase
(err) and inter-a- trypsin inhibitor (61). 20     A disturbance of the
protease/protease inhibitor balance can lead to protease-mediated tissue
destruc- tion, including emphysema, arthritis, glomerulonephritis,
periodontitis, muscular dystrophy, tumor invasion and various other
pathological conditions. In certain situations, e.g., severe pathological
processes such as sepsis or acute leukemia, the amount of free proteolytic
enzymes present increases due to the release of enzyme from the secretory
cells. In addition, or separately in other situations, a diminished
regulating 25 inhibitor capacity of the organism may also cause alterations
in the proteaselprotease inhibitor balance. An example of such a diminished
regulating inhibitor capacity is an [err]-protease inhibitor deficiency,
which is highly correlated with the development of pulmonary emphysema. In
organisms where such aberrant conditions are present, serious damage to the
organism can occur unless measures can be taken to control the proteolytic
enzymes. Therefore, protease inhibitors have been 30 sought which are
capable of being administered to an organism to control the proteolytic
enzymes. One protease that is of particular pharmacological interest is
leukocyte elastase. Leukocyte elastase, when released extracellularly,
degrades connective tissue and other valuable proteins. While it is
necessary for a normally functioning organism to degrade a certain amount
of connective tissue and other proteins, the presence of an excessive
amount of leukocyte elastase has been associated with various pathological
35 states, such as emphysema and rheumatoid arthritis. To counteract the
effects of leukocyte elastase when it is present in amounts greater than
normal, a protease inhibitor has been sought which is specific for
leukocyte elastase. Such a protease inhibitor would be especially useful if
it were capable of being isolated or prepared in a purified form and in
sufficient quantifies to be pharmaceutically useful. In the past, at least
two leukocyte elastase inhibitors have been identified in the literature.
One protein, 40 described in Schiessler et al., "Acid-Stable Inhibitors of
Granulocyte Neutral Proteases in Human Mucous Secretions: Biochemistry and
Possible Biological Function", in Neutral Proteases of Human Polymor-
phoneuclear Leucocytes, Havemann et al. (eds), Urban and Schwarzenberg,
Inc. (1978), was isolated from human seminal plasma and sputum and was
characterized as being approximately 11 Kda in size with tyrosine as the
N-terminal amino acid. The literature reports of this protein have only
furnished a partial 45 amino acid sequence, but even this partial sequence
indicates that this protein varies substantially from the proteins of the
present invention. The reports of the sequence of this protein, in
combination with the complete amino acid sequence data for proteins of the
present invention, indicate to the present inventors that the product
sequenced by Schiessler et al. may have been a degraded protein which was
not a single unfragmented polypeptide chain. 50     A second protein,
isolated in one instance from human plasma, has been named [err] -protease
inhibitor. 



Work on this protein has been summarized in a review by Travis and
Salvesen, Annual Review of Biochemistry 52: 655-709 (1983). The reports of
the amino acid sequence of this protein indicate that it too differs
substantially from the proteins of the present invention. Because of the
substantial differences in structure between single unfragmented
polypeptide chain 55 proteins of the present invention and any
single-polypeptide-chain serine protease inhibitors of the prior art, the
single-polypeptide-chain serine protease inhibitors of the prior art are
not "substantially homologous" to the proteins of the present invention. 3
EP 0 205 555 B1 Trypsin is another protease of particular interest from a
pharmacological standpoint. Trypsin is known to initiate degradation of
certain soft organ tissue, such as pancreatic tissue, during a variety of
acute conditions, such as pancreatitis. A variety of efforts have been
directed toward the treatment of these conditions, without marked success,
through the use of proteins which it was hoped would inhibit the action 5
of trypsin. Illustrative of such efforts are attempts to use exogenous
bovine trypsin inhibitors in treatment of human pancreatitis. While such
techniques have been attempted in Europe, they have not been approved as
effective by the U.S. Food and Drug Administration. Thus, there is a need
for a protease inhibitor effective in neutralizing excess trypsin in a
variety of acute and chronic conditions. As was the case with the leukocyte
elastase inhibitor discussed above, a trypsin inhibitor would be
particularly useful if it could be 10 isolated and prepared in a purified
form and in sufficient quantities to be pharmaceutically useful. Cathepsin
G is another protease present in large quantities in leukocytes. Cathepsin
G is known to be capable of degrading in vitro a variety of valuable
proteins, including those of the complement pathway. Pancreatic elastase is
another protease which may have a role in pancreatitis. Thus, inhibitors
for these proteases are also of potential pharmaceutical value. 15
Leukocyte elastase, trypsin, cathepsin G and pancreatic elastase are
examples of a class of proteases known as serine proteases, which have
elements of common structure and mechanism. Their activity against
different substrates and their sensitivity to different inhibitors are
believed to result from changes in only a few amino acid residues. By
analogy, It is possible to conceive of a class of serine protease
inhibitors, also having common elements of structure and mechanism, in
which changes in a relatively few 20  amino acids will result in inhibition
of different proteases, and that at least one member of this class will
inhibit every serine protease of the former class. The class of serine
protease inhibitors would then be of substantial value. Surprisingly, the
present inventors have found a 12 Kda protease inhibitor, isolated in
purified form from parotid secretions, in which the amino acid sequence
varies greatly from the reported sequences of single- 25  polypeptide-chain
serine protease inhibitors. The protease inhibitor of the present invention
is believed to have at least two active sites. One site exhibits leukocyte
elastase inhibiting properties while a second site exhibits activity
against trypsin. The present inventors have accurately sequenced the entire
length of the novel protease inhibitor. This sequence is set forth more
fully hereinafter. 30  SUMMARY OF THE INVENTION This invention relates to
protease inhibitors generally and, more specifically, to inhibitors
directed to human polymorphonuclear (PMN)-granulocyte proteases. In
particular, this invention relates to inhibitors for serine proteases,
including human leukocyte elastase and trypsin. Additionally, the present
invention relates 35 to biologically active analogs of these inhibitors. An
object of the present invention is to provide purified forms of protease
inhibitors which are active against one or a combination of a variety of
serine proteases. An additional object of the present invention is the
determination of the amino acid sequence of such protease inhibitors. A
further object of the present invention includes providing purified forms
of protease 



40 inhibitors which would be valuable as pharmaceutical preparations
exhibiting activity against leukocyte elastase and other serine proteases.
Furthermore, the identification of biologically active analogs of such
protease inhibitors with enhanced or equivalent properties is also one of
the objects of the invention. Additional objects and advantages of the
invention will be set forth in part in the description which follows, and
in part will be obvious from the description or may be learned from
practice of the invention. 45 The objects and advantages may be realized
and attained by means of the instrumentalities and combinations
particularly pointed out in the appended claims. To achieve the objects and
in accordance with the purposes of the present invention, a protease
inhibitor is disclosed which exhibits inhibitory activity against serine
proteases, particularly elastases such as leukocyte elastase. The preferred
inhibitors have been isolated in a purified form from parotid secretions.
so The protease inhibitors have the ability, after being fully denatured,
to form or reform disulfide bonds and undergo appropriate non-covalent
interactions necessary to assume or re-assume an active tertiary structure
capable of expression of the desired serine protease inhibiting activity in
the absence of any biochemical stimulus. The inhibitor of the present
invention is a purified serine protease inhibitor protein consisting of a
single 55 unfragmented polypeptide chain, said inhibitor being capable of
inhibiting the protease activity of at least one serine protease and being
in excess of 40% homologous to a native serine protease inhibitor isolated
from parotid secretions. Preferrably, the serine protease inhibitor
activity exhibited at the active site is biologically equivalent to that of
the native inhibitor isolated from parotid secretions. Thus, particularly 4
EP 0 205 555 B1 preferred inhibitors according to the present invention
have the amino acid sequence: [err]
-Gly-Lys-Ser-Phe-Lys-Ala-Gly-Val-Cys-Pro- 5
Pro-Lys-Lys-Ser-Ala-Gln-Cys-Leu-[err]-Tyr-Lys-
Lys-Pro-Glu-Cys-Gln-Ser-Asp-Trp-Gln-Cys-pro-
Gly-Lys-Lys-Arg-Cys-Cys-Pro-Asp-Thr-Cys-Gly-
Ile-Lys-Cyu-Leu-Asp-Pro-val-Asp-Thr-Pro-An. 10
Pro-Thr-Arg-Arg-Lys-Pro-Gly-Lys-Cys-Pro-Val-
Thr-Tyr-Gly-Gln-Cys-[err]Asn-Pro-Pro-
Asn-Phe-Cys-Glu-[err]-Asp-Gly-Gln-Cys-Lys-Arg-
Asp-Leu-Lys-Cys-Cys-R5-Gly-[err]-Cys-Gly-Lys- 20
Ser-Cys-Val-Ser-Pro-Val-Lys-[err]. wherein, [err] are the same or different
and are selected from the group consisting of a substituted or 25
unsubstituted amino acid residues or derivatives thereof; and [err] are the
same or different and are selected from the group consisting of methionine,
valine, alanine, phenylalanine, tyrosine, tryptophan, lysine, glycine and
arginine. The amino acids represented by the foregoing abbreviations are
set forth in the description of the preferred embodiment. 30
Furthermore other biologically active, improved analogs of the protease
inhibitors of the present invention may be obtained by replacing various
other amino acids in the inhibitor amino acid sequence. Additionally, to
achieve the objects and in accordance with the purposes of the present
invention, pharmaceutical compositions containing, as at least one of the
active ingredients, a protease inhibitor in accordance with the present
invention or its biologically active analogs as set forth herein are
disclosed. 35 



DESCRIPTION OF THE PREFERRED EMBODIMENT Reference will now be made in
detail to the presently preferred embodiments of the invention, which,
together with the following examples, serve to explain the principles of
the invention. 40     As noted above, the present invention relates to
protease inhibitors which have been isolated in a purified form.
Preferably, the serine protease inhibitors of the present invention are
single unfragmented polypeptide chain proteins which are substantially
homologous to, and most preferably biologically equiv- alent to, native
serine protease inhibitors isolated from human parotid secretions. By
"biologically equiv- alent," as used throughout the specification and
claims, it is meant that the compositions of the present 45 invention are
capable of preventing protease induced tissue damage of the same type, but
not necessarily to the same degree, as the native protease inhibitor. By
"substantially homologous," as used throughout the ensuing specification
and claims, is meant a degree of homology to the native parotid inhibitor
in excess of that displayed by previously reported single-polypeptide-chain
serine protease inhibitor proteins. Preferably, the degree of homology is
in excess of 40%, most preferably in excess of 50%, with a particularly
preferred 50 group of proteins being in excess of 60% homologous with the
native parotid inhibitor. The percentage homology as above described is
calculated as the percentage of the components found in the smaller of the
two sequences that may also be found in the larger of the two sequences, a
component being understood as a sequence of four, contiguous amino acids.
The protease inhibitors of the present invention are remarkably resistant
to denaturation by heat and 55 acids and resistant to loss of activity when
exposed to many proteolytic enzymes, including chymotrypsin, mouse
submaxillary protease and clostripain. These inhibitors also have the
ability to form the necessary disulfide bonds and undergo appropriate
non-covalent interactions to assume an active tertiary structure capable of
expressing serine protease inhibitor activity in the absence of a
biochemical stimulus or, if the    EP 0 205 555 B1 disuifide bonds have
broken and the non-covalent interactions have been disrupted, to reform
such bonds and interactions to regain such active tertiary structure in the
absence of biochemical stimulus. The preferred protease inhibitors of the
present invention have been discovered in parotid secretions and, for the
first time, have been isolated in a purified form. For the purposes of the
present application, 5  "pure form' or "purified form," when used to refer
to the protease inhibitors disclosed herein, shall mean substantially free
of other proteins which are not serine protease inhibitor proteins.
Preferably, the protease inhibitors of the present invention are at least
90% pure and preferably 95% pure. In a preferred form of the present
invention, parotid secretions are obtained from humans. However, it is
contemplated that parotid secretions obtained from other mammalian sources
would be useful in producing 10 protease inhibitors of equivalent activity
to those of the present invention. The protease inhibitors of the present
invention may be isolated in pure form from parotid secretions by the
method comprising: (a) collecting mammalian parotid secretions: (b)
isolating the inhibitor from the parotid secretions by fractionating the
proteinaceous material in the 15    secretions; (c) identifying the
fractions which possess serine protease inhibiting activity, preferably
leukocyte elastase inhibiting activity; and (d) concentrating the fractions
exhibiting the serine protease inhibiting activity. In this method, the
mammalian parotid secretions may be collected by any known means. It is
preferred 20  that they be collected through the use of a suction apparatus
fitted over the parotid gland duct to prevent introduction into the
collected sample of other oral fluids which may contain enzymes which would
substantially modify the inhibitor. In a preferred embodiment, the
proteinaceous material present in the parotid secretions is fractionated 



by separation of the material according to its ability to be bound to
cation exchange materials in the 25  presence of varying concentrations of
saline solutions. It has generally been noted that the protease inhibitor
of the present invention will be eluted from a strong cation exchange
material present in chromatography column by a fraction of sodium chloride
eluant ranging in concentration from 0.005 M to 1.0 M and more specifically
in a concentration ranging from 0.4 M to 0.8 M. Other saline solution
conoentations may be required, however, to elute the protease inhibitor
depending on the properties of the 30  particular cation exchange column.
The fractions thus obtained are screened for presence of serine protease
inhibiting, preferably leukocyte elastase inhibiting, activity. Preferably,
this is accomplished by mixing the fractions with a known concentration of
protease, preferably Ieukocyte elastase, and assaying the residual active
enzyme by Virtue of its ability to hydrolyze methoxysuccinyl
Ala-Ala-Pro-Val p-nitroanilide, as observed in a spectrophoto- 35  meter.
The proteinaceous materials of the identified fractions are then separated
according to size, preferably by gel filtration. If a gel filtration
separation Is used; a preferred eluant is a 0.5 M sodium chloride solution.
Fractions exhibiting such activity are then concentrated by means such as
ultrafiltration to obtain a purified and concentrated form of the protease
inhibitor. Protease inhibitors isolated by the above method generally
exhibit stoichiometric activity in relation to 40  the serine protease,
such as Ieukocyte elastase. By stoichiometric activity, it is meant that
each molecule of protease inhibitor will react with and thereby
significantly decrease the activity of one molecule of leukocyte elastase.
In a solution of the preferred inhibitor of the present invention in which
the inhibitor and leukocyte elastase are present in a concentration greater
than or equal to 10-8 M, such inhibitor would react with at least 90% of an
equivalent molecular amount of leukocyte elastase. 45     As noted above,
the present inventors have succeeded in isolating a serine protease
inhibitor from parotid secretions in a hitherto unavailable, purified form.
Isolation of this enzyme in a purified form was a prerequisite step to the
correct sequencing of the inhibitor and to the development of
pharmaceutical compositions containing the protease inhibitor and its
analogs. 50 55    EP 0 205 555 B1 A preferred protease inhibitor of the
present invention has the amino acid sequence:
Ser-Gly-Lys-Ser-Phe-Lys-Ala-Gly-Val-Cys-Pro- 5
Pro-Lys-Lyu-Ser-Ala-Gln-Cys-Leu-Arg-Tyr-Lys-
Lys-Pro-Glu-Cys-Gln-Ser-Asp-Trp-Gln-Cys-Pro-
Gly-Lys-Lys-Arg-Cys-Cyu-Pro-Asp-Thr-Cys-Gly-
Ile-Lys-Cys-Leu-Asp-Pro-Val-Asp-Thr-Pro-Asn-
Pro-Thr-Arg-Arg-Lys-gro-Gly-Lys-Cys-Pro-Val-
Thr-Tyr-Gly-Gln-Cys-Leu-Met-Leu-Asn-Pro-Pro- 15 Asn-Phe-Cys-Gl
u-Met-Asp-Gly-Gln-Cys-Lys-Arg- Asp-Leu-Lys-Cys-Cys-Met-Gly-Met-Cys-Gly-Lys-
20                Ser-Cys-Val-Ser-Pro-Val-Lys-Ala. The foregoing
abbrevations correspond to the amino acid residues in the polypeptide as
follows: Amino acid      Abbreviation 25 Alanine            Ala Valine
Val Leucine            Leu 



Isoleucine         lle 30                                    Proline
Pro Phenylalanine      Phe Tryptophan         Trp Methionine         Met
Glycine            Gly 35                                    Serine
Ser Threonine          Thr Cysteine           Cys Tyrosine            Tyr
Asparagine         Asn 40                                    Glutamine
Gin Aspartic acid      Asp Glutamic acid      Glu Lysine             Lys
Arginine           Arg 45                                    Histidine
His It has been found that these protease inhibitors have more than one
distinct domain. By more than one distinct domain it is meant that the
protein has multiple active sites which are functional against different
enzymes. The presence and location of these sites have been determined by
the discovery of a substantial 50 homology between at least two portions of
the protease inhibitor. It is believed that the presence of distinct
domains confers on the instant protease inhibitors the ability to inhibit a
variety of serine proteases, including both leukocyte elastase and trypsin.
It has been further noted that, due to the plurality of distinct domains of
these protease inhibitors, the protease inhibitors may serve as frameworks
on which various other active sites may be constructed to create protease
inhibitors having additional properties. The preferred embodiment of the
present invention is a protease inhibitor that inhibits leukocyte elastase,
cathepsin G and trypsin. These enzymes are all members of a class of
proteases known as serine proteases that share a common mechanism and many
structural features. It is believed that, through manipulation of a few
amino acid side-chains on the protease 7    EP 0 205 555 B1 inhibitors of
the present invention, a multiplicity of inhibitors may be created, each
being capable of inhibiting at least one member of the whole class of
serine proteases. Furthermore, such side-chain modifications can be
expected to yield a plurality of inhibitors having improved inhibitory
properties with respect to particular members of the class of serine
proteins described above. 5     The amino-acid-side-chain changes required
to attain these goals are suggested by certain elements of structural
similarity between the preferred inhibitor of the present invention and
other serine protease inhibitors for which the important functional part of
the inhibitor has been elucidated through X-ray crystallography. Those
elements of structural similarity include amino acids 17 to 29 and amino
acids 70 to 83 of the preferred serine protease inhibitor of the present
invention described above. The changes 10  suggested to improve the
inhibitor's activity, either In terms of quantity or quality, toward
trypsinlike serine proteases include changing one or more of amino acid 20
from Arg to Lys, amino acid 72 or 74 from Leu to Lys or Arg, and amino acid
73 from Met to Lys or Arg. The changes suggested to improve the inhibitor's
activity, either in terms of quantity or quality, toward chymotrypsinlike
serine proteases, including cathepsin G, include changing one or more of
amino acid 20 15 from Arg to Phe, Tyr or Trp, amino acid 72 or 74 from Leu
to Phe, Tyr, or Trp, and amino acid 73 from Met 



to Phe, Tyr, or Trp. The changes suggested to improve the inhibitor's
activity either in terms of quantity or quality, toward
pancreatic-elastase-like serine proteases include changing one or more of
amino acid 20 from Arg to Ala, amino acid 72 or 74 from Leu to Ala, and
amino acid 73 from Met to Ala. 20     It must be borne in mind in the
practice of the present invention that the alteration of amino acid
sequences to confer new protease inhibiting properties on the present
proteins may disrupt the inhibitor's activity toward leukocyte elastase or
toward trypsin. Such effects may be determined by routine experi- mentation
following the teachings of the present invention. Further, it is
contemplated that substitution of discrete amino acids or of discrete
sequences of amino 25  acids, as set forth above, may enhance either the
leukocyte elastase inhibitory properties or the trypsin inhibitory
properties of the present protease inhibitors while sacrificing some
activity of the unenhanced domain. Indeed, the activity of any domain
within the inhibitor protein may be deactivated entirely by appropriate
amino acid substitutions, thereby creating inhibitor proteins which are
specific for one or some subset of the enzymes against which the protein is
normally active. For example, substitution of Gly for Arg 30  in position
20 deactivates the trypsin inhibitory domain while substitution of Gly for
Met in the 73 position or for Leu in the 72 or 74 position deactivates the
leukocyte inhibitory domain. The domains may also be separated into
separate proteins, each of which retains a desired inhibitory function. The
present claims extend to other inhibitors produced by these means. While
the above-recited amino acid sequence yields a leukocyte elastase inhibitor
which is preferred 35  and has the above enumerated characteristics, the
present invention also provides certain analogs of this inhibitor which
exhibit characteristics, including leukocyte-elastase inhibiting activity,
which. are also desir- able from a pharmaceutical standpoint. Accordingly,
such analogs are also preferred compositions of the present invention. In
particular, if the amino acid methionine were to be replaced by the amino
acid valine, the resultant inhibitor would exhibit improved resistance to
oxidative inactivation and, therefore, exhibit 40  improved leukocyte
elastase and cathepsin G inhibitor properties. Similar changes may be made
to improve the inhibitor's resistance to inactivation by cigarette tar. It
is possible that additional substitutions will become apparent to those of
ordinary skill in the art through the practice of the present Invention
which will enhance other various properties of the claimed protease
inhibitor and will serve to make the resultant protein more useful as a
proteolytic enzyme inhibitor. 45  It is contemplated that such further
substitutions are within the scope of the present invention. Moreover, it
is recognized by those skilled in the art that minor variations in the
amino acid sequence of a protein, even if they do not enhance the function
of the protein, create analogs which do not have significantly diminished
activity. It is, therefore, contemplated that analogs of the protease
inhibitors discussed above in which the sequences contain minor variations
from that of the preferred sequence set 50  forth above are included within
the scope of the present invention. In particular, it is believed that
minor alterations to the amino acid sequence at the C- and N-termini will
not significantly alter the activity of the disclosed protease inhibitors.
Specifically, substitution at the C- or N-terminus with a cyclized amino
acid, for example proline, is believed to result in a protease inhibitor
having the desired serine protease inhibiting activity. Also, analogs of
the disclosed protease inhibitors which have alterations at the C- or
N-terminus, 55  which alterations do not destroy the serine protease
inhibitor properties of the analog, are included within the scope of the
present invention. It is also contemplated that additions of polypeptide
chains to the C- or N- terminus of the present protease inhibitors will be
within the scope of the invention. In particular, polypeptide chains may be
joined 8    EP 0 205 555 B1 to either terminus through protein fusion
techniques. These additional polypeptides may serve to enhance 



the pharmacological efficacy of the instant protease inhibitors. For
example, the polypeptide may, by fusion with other proteins, be made
capable of anchoring in mucus membranes to cause the protease inhibitor to
remain in a particular site, such as the lungs. 5     In these analogs, the
variation to the amino acid sequence should not be such as to provoke an
adverse immunological response in the organism to which the protease
inhibitor is administered. The methods of determining whether a biological
molecule will provoke adverse immunological response are known to those of
ordinary skill in the art. The foregoing substitutions may be effected by
various methods. For example, the genetic instructions 10 used to produce
the inhibitor by recombinant DNA methods may be altered to cause a host
microorganism to synthesize the desired analog. Such recombinant methods
are set forth in the U.S. Patent Application Serial No. 678,822 of Pradip K
Bandyopadhyay et al. entitled "Recombinant Methods for Isolation of Serine
Protease Inhibitors and DNA Sequences Useful for Same," filed December 6,
1984 and United States Patent Application Serial No.        of Pradip K.
Bandyopadhyay et al. entitled "Recombinant is Methods for Isolation of
Serine Protease Inhibitors and DNA Sequences Useful for Same," filed of
even date herewith. Other methods of biochemically synthesizing protein
analogs are known to those of ordinary skill in the art and are intended to
be included within the scope of the invention for creation of these and
other analogs. The protease inhibitor of the present invention and its
analogs are contemplated for human and 20 veterinary uses in the form of
pharmaceutical products possessing serine protease inhibitor activity,
particularly leukocyte elastase inhibiting activity. It is expected that
pharmaceutical preparations containing, as at least one of the active
ingredients, one of the present serine protease inhibitors would also
contain appropriate, pharmaceutically acceptable carriers, diluents,
fillers, binders and other excipients depending on the dosage form
contemplated. For oral administration, steps must be taken to prevent
degradation of 26 the active protein in the digestive tract. Enteric coated
dosage forms are contemplated as one form suitable for oral administration.
If parenteral administration is chosen, the preparation may contain a water
or saline solution or other pharmaceutically acceptable suspension agent.
Generally, it would be preferred that a preparation intended for parenteral
administration contain sodium chloride in sufficient concentrations to make
the overall preparation isotonic to body fluids. It is also contemplated
that pharmaceutical preparations 30 containing the serine protease
inhibitors, particularly leukocyte elastase inhibitor proteins, of the
present invention can be administered locally, as by injection or topical
application for treatment of localized enzyme imbalances. The present
inhibitors, particularly leukocyte elastase Inhibitor, may also be admin-
istered as an aerosol, particularly when applied to the lungs as in the
treatment of emphysema. In these situations, suitable carriers, diluents
and propellants would be used. 35     The amount of the protease inhibitor
to be administered would be dependent in each dosage situation on the
amount of excess proteolytic enzyme present in the organism. To determine
the appropriate dosage, one would quantify the excessive amount of
proteolytic enzyme present and would determine, based on the activity of
the particular species of protease inhibitor or mixtures thereof to be
administered, the total amount of protease inhibitor necessary to
neutralize the excess proteolytic enzyme. Such a determination is 40
routinely made by those of ordinary skill in the art in determining
therapeutic dosages in treating immunological disorders and is within the
ambit of tasks routinely performed by them without undue experimentation,
especially in light of standard assays and the assays disclosed herein.
However, it should be noted that it is believed that large excesses of the
protease inhibitors of the present invention would not be toxic or cause an
adverse reaction when administered to an organism with an excess of
proteolytic 45 enzymes. As such, it is preferred that an amount in excess
of the optimal amount of protease inhibitor be administered, rather than a
lesser amount than the optimum. It is to be understood that application of
the teachings of the present invention to a specific problem or environment
will be within the capabilities of one having ordinary skill in the art in
light of the teachings contained herein. Examples of the products of the
present invention and representative processes for their so isolation and
manufacture appear in the following examples. 



EXAMPLE 1 Purification of a Human Leukocyte Elastase Inhibitor from Parotid
Secretions 55 Parotid secretions were collected from volunteers with a
suction device fitted over the exit of the parotid ducts. Secretion was
stimulated by sucking a sour candy. Two to three liters of pooled parotid
secretions were brought to pH 6.0 with a sodium hydroxide solution and
centrifuged to remove the precipitate. The 9    EP 0 205 55 B1 supernatant
was applied to a 2.5 x 40.0 em column of SP Sephadex C50 equilibrated with
0.05M sodium acetate, pH 6.0, and 0.005M sodium chloride. The column was
eluted with a linear gradient of 0.005 to 1 M sodium chloride. The
fractions obtained were tested for the presence of inhibitor by
immunoassay. The fractions corresponding to the peak of activity were those
that had been obtained near 0.6M. These 5  fractions were concentrated to 3
ml by ultrafiltration through an Amicon UM2 filter and the concentrate was
applied to a 1.6 x 100 cm column of Sephadex G50 equilibrated with 0.05M
Tris HCI, pH 7.4, and O.5M sodium chloride. The column was then eluted with
this buffer and the fractions tested by immunoassay. Active fractions were
pooled and concentrated by ultrafiltration as described above. Between 2
and 4 mg of inhibitor were recovered which were essentially 100% active. 10
EXAMPLE 2 Purification of a Human Leukocyte Elastase Inhibitor from
Purulent Bronchial Mucus 15    Bronchial mucus was collected from hospital
patients suffering from pulmonary diseases and pooled. The pools were
frozen and Iyophilized. The Iyophilized powder was suspended in a cold
solution of 5% perchloric acid and the mixture stirred vigorously for two
hours and neutralised by the addition of 4M potassium hydroxide. The
mixture was centrifuged at 12,000g for 30 minutes at 0 [err] to remove
insoluble material. 20     The crude solution of proteins was fractionated
by ultrafiltration through membranes designed to remove all material of
molecular weight greater than 100,000 and smaller than 10,000 daltons. In
the first step, the solution was recirculated over an Amicon XM100A
membrane in a thin channel ultrafiltration apparatus. The material passing
through the membrane was then passed through the same apparatus with the
XM100A. membrane replaced with a YM10. It was also possible to fractionate
the material by initial 25 recirculation over a Millipore 100K membrane in
a Minitan apparatus. In this instance, the material passing through the
filter was then passed through the same apparatus with a 10K membrane. In
both cases, the material retained by the membranes was recovered for
further processing. The ultrafiltrates were chromatographed on a reverse
phase high pressure liquid chromatography (hpic) column. Approximately one
ml containing about 20 mg of protein total and about 0.6 mg of inhibitor
was 30 loaded on an RP8 column (obtained from Synchrom Inc., Linden,
Indiana) at a flow rate of 1 ml per minute. The proteins were eluted with a
0.05% solution of trifluoroacetic acid in water and then with a linear
gradient of 0 to 50% solution of 0.05% trifluoroacetic (TFA) acid in
acetonitrile. Fractions were collected and assayed for protease inhibitor
activity by mixing with a known amount of chymotrypsin and subsequently
determin- ing the residual active chymotrypsin using standard procedures
described above. Active material was eluted 35 between 25% and 30%
acetonitrile solution. These fractions were pooled for further processing.
The pooled fractions from the RP8 column were Iyophilized and dissolved in
0.05M sodium phosphate, pH 6.0, and applied to a Brownlee CX300 cation
exchange column equilibrated with the same buffer. The column was eluted
with a linear gradient of 0 to 100% 0.5M sodium phosphate, pH 6.0. Active
fractions were again detected by their ability to Inhibit chymotrypsin.
Three peaks of activity were detected eluting at 40 0.24M, 0.26M, and 0.28M
phosphate. Three pools of active material were made and these were desalted



and concentrated in an Amicon apparatus with a YM10 membrane before being
stored frozen. The activity of each fraction was determined by assay
against chymotrypsin and the protein concentra- tion determined by Bradford
assay (Analytical Biochem. 72:248 (1976)). Each peak had an activity
against chymotrypsin which was about 80% of that observed for the inhibitor
purified from the parotid secretions of 45 Example 1. EXAMPLE 3 The
Determination of the Amino Acid Sequence of the Leukocyte Elastase
Inhibitor Isolated From Parotid 50 Secretions. The native inhibitor was
reduced and carboxymethylated by standard procedures. 1.0 mg (80 nmol) of
the inhibitor was dissolved in 600 I of a solution of 6M guanidinium
hydrochloride in 0.1M Tris HCI, pH 8.0, containing 1.32 mol of
dithiothreitol and Tris buffer, pH 8.0. After 1 hour at 37 [err] C, 3.32
nmol of (2-3H) 66 iodoacetic acid was added and the incubation was
continued at 37 [err] C for another hour. Then there was added 0.66 nmol of
dithiothreitol and, after an hour incubation at 37[err], another 1.36 nmol
of [err] iodoacetic acid. After 1 hour incubation at 37 C, the reaction
mixture was dialysed extensively against Tris buffer, pH 8.0, containing
0.1 M sodium chloride. The resulting solution was applied to a Synchrom RP8
hplc 10    EP 0 205 565 B1 column and the products eluted from the column
with 0.05% TFA in water and then with a linear gradient of 0.05% TFA in
acetonitrile. The reduced carboxymethylated protein eluted at 22%
acetonitrile solution as determined by the absorbance at 215 and 280 nm and
by the (err) content of these fractions. This material was dried under
vacuum for further use. 5      The reduced carboxymethylated protein was
sequenced by automatic Edman degradation resulting in the identification of
residues 1 to 41 of the amino acid sequence. These are as follows:
Ser-Gly-Lys-Ser-Phe-Lys-Ala-Gly-Val-Cys-Pro- 10
Pro-Lys-Lys-Ser-Ala-Gln-Cys-Leu-Arg-Tyr-Lys-
Lys-Pro-Glu-Cys-Gln-Ser-Asp-Trp-Gln-Cys-Pro-
Gly-Lys-Lys-Arg-Cys-Cys-Pro-Asp-__-Cys-Gly- 15
Ile-Lys-Cys-Leu-Asp-(Pro)-Val-Asp- The reduced carboxymethylated protein
was subjected to digestion with mouse submaxillary protease and the
resulting peptides separated by reverse phase hpic on a Synchrom RP8
column, using the same 20  solutions and gradients as above. One of these
peptides, eluting at 20%  acetonitrile solution, was sequenced by automated
Edman degradation and gave the following sequence:
Tyr-Lys-Lys-Pro-Glu-Cys-Gln-Ser-Asp-Trp-Gln- 25
Cys-Pro-Gly-Lys-Lys-Arg-Cys-Cys-Pro-Asp-Thr- Cys-Gly This same peptide was
subjected to digestion with chymotrypsin giving two new peptides which were
30  separated by reverse phase hplc on a Synchrom RP8 column, again as set
forth above. One of these eluting at 17% MeCN acetonitrile was sequenced by
automated Edman degradation and gave the following sequence:
Gln-Cys-Pro-Gly-Lys-Lys -Arg-Cys-Cys-Pro-Asp- 35
Thr-Cys-Gly-Ile-Lys-Cys-Leu-Asp-Pro-Val-Asp- Thr-Pro-Asn-Pro-(Thr-Arg) 40
The reduced carboxymethylated protein was digested with Lys-C protease and
the resulting peptides were separated by reverse phase hplc on a Synchrom
RP8 column. A peak of [err] containing material eluting between 13% and 15%
acetonitrile was subjected to Edman degradation which gave the following 



sequence. 45 Cys-Leu-Asp-Pro-Val-Thr-Asp-Pro-Asn-Pro-
Thr-Arg-Arg-Lys-Pro-Gly-Lys. 50     The peptides obtained from  the mouse
submaxillary protease digestion of the reduced carbox- ymethylated
inhibitor and eluting between 26% and 28% acetonitrile were sequenced by
automated Edman degradation and gave the following sequence: 55    EP 0 205
555 B1 Arg-Lys-Pro-Gly-Lys-Cys-Pro-Val-Thr-Tyr-Gly-
Gln-Cys-Leu-Met-Leu-Asn-Pro-Pro-Asn-Phe-Cys-
Glu-Met-Asp-Gly-Gln-Cys-Lys-Arg-Asp-Leu-Lys- Cys-Cys-Met..... The reduced
carboxymethylated inhibitor was digested with V8 protease and the peptides
separated by reverse phase hplc on a Synchrom RP8 column. The peptide
eluting at 19% acetonitrile was sequenced by 10 automated Edman degradation
and gave the following sequence:
Met-Asp-Gly-Gln-Cys-Lys-Arg-Asp-Leu-Lys-Cys-
Cys-Met-Gly-Met-Cys-Gly-Lys-Ser-Cys-Val-Ser- Pro-Val-Lys The peptide
resulting from the submaxillary protease digestion of the reduced
carboxymethylated inhibitor and eluting between 26% and 28% acetonitrile
from a Synchrom RP8 column was digested further 20  with trypsin. The
resulting peptides were separated by reverse phase hplc on the same column
and the peptide eluting at 9% acetonitrile was sequenced by manual Edman
degradation to give the following sequence. Ser-Cys-Val-Ser-Pro-Val-Lys-Ala
A peptide of the same composition and sequence may be isolated from a Lys-C
protease digest of the 25 protein. This peptide elutes between 8 and 10%
acetonitrile from a Synchrom RP8 column. The reduced carboxymethylated
protein was hydrolysed by heating in 6M hydrochloric acid and its
constituent amino acids, based on an approximate molecular weight of 14,000
from SDS-polyacrylamide gel electrophoresis, were determined to be: Ala 3.5
Arg 5.8 Asp 8.5 Cys 15.7 Glu 5.2 Gly 10.6 His 0.0 lle 1.0 Leu 5.0 Lys 16.2
Met 4.0 Phe 2.1 Pro 14.8 Ser 3.7 Thr 2.4 Tyr 2.1 Val 4.7 30        It was
determined that the above data defined a set of overlapping peptides
obtained from the reduced carboxymethylated inhibitor. The full sequence of
the inhibitor is therefore as follows:
Ser-Gly-Lys-Ser-Phe-Lys-Ala-Gly-Val-Cys-Pro- 35
Pro-Lys-Lys-Ser-Ala-Gln-Cys-Leu-Arg-Tyr-Lys-
Lys-Pro-Glu-Cys-Gln-Ser-Asp-Trp-Gln-Cys-Pro-
Gly-Lys-Lys-Arg-Cys-Cys-Pro-Asp-Thr-Cys-Gly-
Ile-Lys-Cys-Leu-Asp-Pro-Val-Asp-Thr-Pro-Asn-
Pro-Thr-Arg-Arg-Lys-Pro-Gly-Lys-Cys-Pro-Val-
Thr-Tyr-Gly-Gln-Cys-Leu-Met-Leu-Asn-Pro-Pro-
Asn-Phe-Cys-Glu-Met-Asp-Gly-Gln-Cys-Lys-Arg- 45
Asp-Leu-Lys-Cys-Cys-Met-Gly-Met-Cys-Gly-Lys-
Ser-Cys-Val-Ser-Pro-Val-Lys-Ala 50     The predicted amino acid composition
from a hydrochloric acid hydrolysate of this protein would be: Ala 3 Arg 5
Asp 9 Cys 16 Gly 9 Glu 7 His 0 lIe 1 Leu 5 Lys 15 Met 4 Phe 2 Pro 13 Ser 6
Thr 4 Tyr 2 Trp 1 Val 5 



Further, it is believed that all of the Cys residues are linked to each
other to form disulfide bonds. 55 12    EP 0 205 555 B1 EXAMPLE 4 The
Identity of the Elastase Inhibitor from Bronchial Mucus with That from
Parotid Secretions 5     The inhibitor eluting from the Brownlee CX300
column at 0.28M Phosphate was characterised as follows: (a) A sample of the
inhibitor was hydrolysed under standard conditions by heating in 6M
Hydrochloric acid. The amino acid composition of the inhibitor is Ala 3.8
Arg 5.0 Asp 8.8 Gly 11.3 Glu 6.3 His 0 lle 1.3 Leu 5.0 Lys 13.8 Met 3.8 Phe
2.5 Pro 12.5 Ser 10    6.3 Thr 3.8 Tyr 1.3 Val 5.0 This is not
significantly different from the amino acid composition of the inhibitor
from the parotid or that calculated from the sequence described above. (b)
The inhibitor was reduced and carboxymethylated under the conditions
described above for the inhibitor from the parotid. This protein was then
digested with mouse submaxillary protease and the 15    products analysed
by reverse phase hplc on a Synchrom RP8 column. The digestion pattern looks
indistinguishable from that of reduced carboxymethylated inhibitor from the
parotid run at the same time except for the shape of the peak eluting
between 31 and 35 % acetonitrile, which peak varies in elution position
even between different samples of the parotid inhibitor. This probably
arises from chemical modifications of a single peptide. 20   (c) The
inhibitor was subject to automated Edman degradation and gave the following
amino acid sequence for the first 14 amino acids:
X-Gly-Lys-Y-Phe-Lys-Ala-Gly-Val-Z-Pro-Pro-Lys-Lys where X, Y. and Z are
amino acids recovered at a level too low to be identified. The extensive
similarity between the inhibitor isolated from bronchial mucus and that
isolated from 25 parotid secretions, together with the absence of any
evidence for a difference between these two proteins, indicates that they
are identical or near identical. EXAMPLE 5 30  Identification of
Characteristics of the Inhibitor That Make it Suitable for Clinical Use as
an Inhibitor of Leukocyte Elastase (a) A solution of the parotid inhibitor
of Example 1 was added to a solution of leukocyte elastase in the presence
of a pH 8.0 buffer and human serum albumin and the residual free enzyme was
determined by 35    assaying its ability to hydrolyze
methoxysuccinyl-Ala-Ala-Pro-Val p-nitroanilide. The data fit a standard
model of an enzyme-inhibitor interaction in which one inhibitor inactivated
one enzyme and the dissociation constant of the enzyme-inhibitor complex is
[err] In analogous experiments, the ability of the inhibitor to inhibit
serveral other human proteases was determined. These dissociation constants
are set forth in the table below. 40 Serine Protease      Dissociation
Constant of the Complex With Inhibitor of Example 1 at 25 [err] C and pH
7.8 human leukocyte elastase             5 x [err] M 45
human cathepsin G                    1.5 x [err] M human trypsin
1.5 x [err] M human chymotrypsin                   1.5 x [err] M human
pancreatic elastase            2 x 10-8 M 



50   (b) A solution of the parotid inhibitor in 0.2M Tris HCI, pH 7.8, was
heated to 70 [err] C in a capped tube and samples were taken for assay at
various times. The results indicated that the inhibitor lost activity with
approximate first order kinetics and had a half-life of about 10 hours.
This degree of stability is exceptional for a protein in solution and
constitutes a significant advantage in the formulation of the protein for
clinical use as an elastase inhibitor. 55   (c) A solution of the inhibitor
in 70% formic acid was maintained at 37[err] C for 40 hours and, when
assayed was found to have retained at least 80% of its original activity.
(d) A solution of the inhibitor was treated with mouse submaxillary
protease, clostripain, and thermolysin. Only the latter enzyme resulted in
any significant loss of inhibitory activity over a 3 hour period at 37[err]
C. 13    EP 0 205 555 B1 This resistance to degradation by enzymes
constitutes a significant advantage in the use of this protein as a
leukocyte elastase inhibitor in vivo since it indicates the general
resistance of the inhibitor to other enzymes of a type that might be
present in purulent bronchial mucus. (e) A solution of the inhibitor in 6M
guanidinium hydrochloride and 30mM dithiothreitol, presumed by 5
analogy with other proteins to have lost all defined structure, recovered
at least 90%  of its native, inhibitory activity when oxidized glutathione
was added in ten-fold excess of the dithiothreitol used, and the solution
was diluted ten-fold with 25 mM Tris HCI, pH 9.0. This result indicates
that the active structure of the protein is a stable structure of the
polypeptide chain. The result further implies that the protein will remain
active under a variety of harsh treatments and, even under some conditions
which 10    destroy activity, will retain the ability to recover activity
when these conditions are reversed. It will be apparent to those skilled in
the art that various modifications and variations can be made to the
processes and products of the present invention. Thus, it is intended that
the present invention cover the modifications and variations of this
invention provided they come within the scope of the appended claims and
their equivalents.    - 15 Claims Claims for the following Contracting
States: BE, CH, DE, FR, GB, IT, LI, LU, NL, SE 1. A purified serine
protease inhibitor protein consisting of a single unfragmented polypeptide
chain, said 20     inhibitor being capable of inhibiting the protease
activity of at least one serine protease and being in excess of 40%
homologous to a native, serine protease inhibitor isolated from parotid
secretions. 2. A serine protease inhibitor according to Claim 1, wherein
the serine protease inhibiting activity is biologically equivalent to that
of the native serine protease inhibitor. 25 3. A serine protease inhibitor
according to Claim 2, wherein the serine protease inhibiting activity is
selected from at least one of the group consisting of leukocyte elastase
inhibiting activity, cathepsin G inhibiting activity, trypsin inhibiting
activity, pancreatic elastase inhibiting activity and chymotrypsin
inhibiting activity. 4. A serine protease inhibitor according to Claim 3,
wherein the serine protease inhibiting activity is leukocyte elastase
inhibiting activity. 5. A serine protease inhibitor according to Claim 1,
wherein the serine protease inhibitor inhibits the 35      protease
activity of at least two serine proteases. 6. A serine protease inhibitor
according to Claim 5, wherein the serine protease inhibitor inhibits the
protease activities of trypsin and leukocyte elastase. 40  7. A serine
protease inhibitor according to Claim 1 having one or more amino acid
substitutions as compared to the native serine protease inhibitor, said
substitutions occurring at one or more of amino 



acids 1, 17-29, 70-83, 94, 96 or 107, whereby the serine protease inhibitor
exhibits altered protease inhibiting activity as compared to the native
serine protease inhibitor. 45  8.  A serine protease inhibitor according to
Claim 1, wherein the N-terminal amino acid is serine. 9. A purified serine
protease inhibitor consisting of a single unfragmented polypeptide chain,
said serine protease inhibitor inhibiting the protease activity of at least
one shine protease and comprising the amino acid sequence: 50 55 14    EP 0
205 555 B1 This resistance to degradation by enzymes constitutes a
significant advantage in the use of this protein as a leukocyte elastase
inhibitor in vivo since it indicates the general resistance of the
inhibitor to other enzymes of a type that might be present in purulent
bronchial mucus. (e) A solution of the inhibitor in 6M guanidinium
hydrochloride and 30mM dithiothreitol, presumed by 5     analogy with other
proteins to have lost all defined structure, recovered at least 90% of its
native, inhibitory activity when oxidized glutathione was added in ten-fold
excess of the dithiothreitol used, and the solution was diluted ten-fold
with 25 mM Tris HCI, pH 9.0. This result indicates that the active
structure of the protein is a stable structure of the polypeptide chain.
The result further implies that the protein will remain active under a
variety of harsh treatments and, even under some conditions which 10
destroy activity, will retain the ability to recover activity when these
conditions are reversed. It will be apparent to those skilled in the art
that various modifications and variations can be made to the processes and
products of the present invention. Thus, it is intended that the present
invention cover the modifications and variations of this invention provided
they come within the scope of the appended claims and their equivalents. 15
Claims Claims for the following Contracting States: BE, CH, DE, FR, GB, IT,
LI, LU, NL, SE 1. A purified serine protease inhibitor protein consisting
of a single unfragmented polypeptide chain, said 20     inhibitor being
capable of inhibiting the protease activity of at least one serine protease
and being in excess of 40% homologous to a native serine protease inhibitor
isolated from parotid secretions. 2. A serine protease inhibitor according
to Claim 1, wherein the serine protease inhibiting activity is biologically
equivalent to that of the native serine protease inhibitor. 25 3 A serine
protease inhibitor according to Claim 2, wherein the serine protease
inhibiting activity is selected from at least one of the group consisting
of leukocyte elastase inhibiting activity, cathepsin G inhibiting activity,
trypsin inhibiting activity, pancreatic elastase inhibiting activity and
chymotrypsin inhibiting activity. 30 4. A serine protease inhibitor
according to Claim 3, wherein the serine protease inhibiting activity is
leukocyte elastase inhibiting activity. 5. A serine protease inhibitor
according to Claim 1, wherein the serine protease inhibitor inhibits the 35
protease activity of at least two serine proteases. 6  A serine protease
inhibitor according to Claim 5, wherein the serine protease inhibitor
inhibits the protease activities of trypsin and leukocyte elastase. 40  7.
A serine protease inhibitor according to Claim 1 having one or more amino
acid substitutions as compared to the native serine protease inhibitor,
said substitutions occurring at one or more of amino 



acids 1, 17-29, 70-83, 94, 96 or 107, whereby the serine protease inhibitor
exhibits altered protease inhibiting activity as compared to the native
serine protease inhibitor. 45  8. A serine protease inhibitor according to
Claim 1, wherein the N-terminal amino acid is serine. 9. A purified serine
protease inhibitor consisting of a single unfragmented polypeptide chain,
said serine protease inhibitor inhibiting the protease activity of at least
one shine protease and comprising the amino acid sequence: 50 55 14    EP 0
205 555 B1 [err] -ly-Lys-Ser-Phe-Lys-Al a-ly-val-Cys-Pro- Pro-Lys-Lys-S
r-Ala-Gln-Cys-Lu-[err]-Tyr-Lys- 5                   Lys-Pro-Glu-Cys-Gln
Ser-Ser-Asp-Trp-Gln-Cys-Pro- Gly-Lys-Lys-Arq-Cys-Cys-Pro-Asp-Thr-Cys-Gly-
Ile-Lys-Cys-Leu-Asp-Pro-'val-Asp-Thr-Pro-Asn- 10 Asn-Phe-
-Cys-GLu-[err]Asp-GLy-ln-Cys-Lys-Arg- Asp-Leu-y*-Cys-Cys-R3
-Gly-R-Cys-Gly-Lys- 16                  Ser-Cys-Va1-Ser-Pr-Va1-LyL -R..
wherein, R1 and R7 are the same or different and are selected from the grow
consisting of 20         amino acid residues; and R2, Re, R4. Re, R.M Re
and R% and the same or different and are selected from the group consisting
of methionine, valine, alanine, phenylalanine, tyrosine, tryptophan,
lysine, glycine and arginine. 10. A serine protease inhibitor according to
Claim 9. wherein RI is serine and F7 is alanine. 25 11. A serine protease
inhibitor according to Claim 9, wherein R2 and Re are methionine. 12. A
serine protease inhibitor according to Claim 9, wherein R2 and Re are
arginine. KJ    so  13. A serine protease inhibitor according to Claim 9.
wherein Re is arginine and Ra is methionine. 14. A serine protease
inhibitor according to Claim 9, wherein R2, Re, R4, Rs and Re are
methionine and Re and Rs are leucine. 35  15. A serine protease inhibitor
according to Claim 9, wherein one or more of R2, Rs, R4, Re, Re, Re or Rs
is valine and said inhibitor is more resistant to oxidative inactivation
than the native serine protease Inhibitor. 16. A serine protease inhibitor
according to Claim 9, wherein one or more of R2, R., RF, R5, R6, Re or Rs
is 40     alanine and said inhibitor is more active in inhibiting
pancreatic elastase than the native serine protease inhibitor. 17. A serine
protease inhibitor according to Claim 9, wherein one or more of R2, Re, R4,
R5. R6, Re or Re is selected from the group consisting of phenylalanine,
tyrosine and tryptophan and said inhibitor is more 45     active in
inhibiting cathepsin G than the native serine protease inhibitor. 18. A
serine protease inhibitor according to Claim 9, wherein one or more of R2,
Re, Re, Re. Re, Re or Rg is selected from the group consisting of lysine or
arginine and said inhibitor is more active in inhibiting trypsin than the
native serine protease inhibitor. s0 19. A purified serine protease
inhibitor consisting of a single unfragmented polypeptide chain, said
serine protease inhibitor inhibiting the protease activity of at least one
serge protease and comprising the 



amino acid sequence: 56 *   C   L  M   S   *    EP 0 205 555 B1
Ser-Gly-Lys-Ser-Pho-Lys-Ala-Gly-Val-Cys-Pro-
Pro-Lys-Lys-Ser-Ala-Gln-Cys-Leu-Arg-Tyr-Lys- 5
~~Lys-Pro-Glu-Cys-Gln-Ser-Asp-Trp-Gln-Cys-Pre-
Gly-Lys-Lys-Arg-Cys-Cy.-Pro-Asp-Thr-Cys-Gly- r
le-Lys-Cyn-Leu-Asp-Pro-val-Asp-Thr-Pro-Ann- P
ro-T~hr-.Ag-A&rq-Lys-Pro-sGly.Lys-Cys..Pro-Val. 1hr-Tyr-Gly-G1n -Cys
-L-u-Met-Leu-Asa-Pro-Pro- Asn-Phe-Cys-Glu-Met-Aspm-Gly-Gla-Cys-Lys-Arz-
Asp-Lou-Lys-Ct-CmCyu-Met-Gly-hiet -Cys-Gly-Lys-
Ser-Cys-Val-Ser-Pro-Val-Lys-Ala 20. A serine protease inhibitor according
to Claim 7 having glycine as amino acid residue 20 and inhibiting 20
leukocyte elastase but not trypsin. 21. A serine protease inhibitor
according to Claim 7 having glycine as at least one of amino acid residues
72, 73, and 74 and inhibiting trypsin but not leukocyte elastase. 25  22. A
serine protease inhibitor according to Claim 7 having proline in at least
one of amino acid positions 1 and 107 and inhibiting at least one serine
protease. 23. A serine protease inhibitor according to any of claims 1 to
22 further comprising a polypeptide fused to the C-or N-terminus of the
serine protease inhibitor, the fused polypeptide providing enhanced )  30
pharmacological efficacy of the serine protease inhibitor. 24. A
pharmaceutical composition comprising the serine protease inhibitor of any
of Claims 1 to 23 and a pharmaceutically acceptable carrier. 35  25. The
composition of Claim 24 which is in a form suitable for administration by a
route selected from the group consisting of oral administration, parenteral
administration, local administration and aerosol administration. 26. Use of
the inhibitors according to any of Claims 1 to 23 for preparing a
medicament for inhibiting 40     proteolytic enzymes in an organism. Claims
for the following Contracting State AT 1. A purified serine protease
inhibitor protein consisting of a single unfragmented polypeptide chain,
said 45     inhibitor being capable of inhibiting the protease activity of
at least one serine protease and being in excess of 40% homologous to a
native serine protease inhibitor isolated from parotid secretions. 2. A
serine protease inhibitor according to Claim 1, wherein the serine protease
inhibiting activity is biologically equivalent to that of the native serine
protease inhibitor. 50 3. A serine protease inhibitor according to Claim 2,
wherein the serine protease inhibiting activity is selected from at least
one of the group consisting of leukocyte elastase Inhibiting activity,
cathepsin G inhibiting activity, trypsin inhibiting activity, pancreatic
elastase inhibiting activity and chymotrypsin inhibiting activity. 55 4. A
serine protease inhibitor according to Claim 3, wherein the serine protease
inhibiting activity is leukocyte elastase inhibiting activity. 16
M i  



EP 0 205 565 B1 5. A serine protease inhibitor according to Claim 1,
wherein the serine protease inhibitor inhibits the protease activity of at
least two serine proteases. 6. A serine protease inhibitor according to
Claim 5, wherein the serine protease inhibitor inhibits the 5      protease
activities of trypsin and leukocyte elastase. 7. A serine protease
inhibitor according to Claim 1 having one or more amino acid substitutions
as compared to the native serine protease inhibitor, said substitutions
occurring at one or more of amino acids 1, 17-29, 70-83, 94, 96 or 107,
whereby the serine protease inhibitor exhibits altered protease 10
inhibiting activity as compared to the native serine protease inhibitor. 8
A serine protease inhibitor according to Claim 1, wherein the N-terminal
amino acid is serine. 9. A purified serine protease inhibitor consisting of
a single unfragmented polypeptide chain, said serine 15     protease
inhibitor inhibiting the protease activity of at least one serine protease
and comprising the amino acid sequence: 20
pso-Lys.Lys-s-r-Ala-&;n-Cys-L-u-R2-TYr-Lys- Lys-VC-4-Lu-Cys-Gli-SermAasp-*-
GlA-CyS-Prc- G3Ly-Lys-Lys-Arq-CYS-Cys-PTO'-ASP-Ths-CY!6-'y- 25
u                   uAJ-Ths- ro-&sn- S T -fX4IY-41=-CY*-R *-R 3--u-OPr
Asn-Phe-Cys-GLu-R4 -Asp-Gjy-G1-CyUs-LYs-iACT AspL&U-LY2-CYS-Yb-RS -4LY-R
-CYSu4LY-LYS- S.rCyu-Va1-3er-PrVal-Ly2.'a, 35     wherein, R, and R7 are
the same or different and are selected from the group consisting of amino
acid residues; and R2, Re, R4, Rs. Rs, Rs and R% are the same or different
and are selected from the group consisting of methionine, valine, alanine,
phenylalanine, tyrosine, tryptophan, lysine, glycine and arginine. 40 10. A
serine protease inhibitor according to Claim 9, wherein R1 is serine and RJ
is alanine. 11. A serine protease inhibitor according to Claim 9, wherein
R2 and R3 are methionine. 12. A serine protease inhibitor according to
Claim 9, wherein R2 and Re are arginine. 45 13. A serine protease inhibitor
according to Claim 9, wherein R2 is arginine and R3 is methionine. 14. A
serine protease inhibitor according to Claim 9, wherein R2, R3, R4, R5 and
Re are methionine and RB and R9 are leucine. 50 15. A serine protease
inhibitor according to Claim 9, wherein one or more of R2. R3, R4, R5, R,
RB or Re is valine and said inhibitor is more resistant to oxidative
inactivation than the native serine protease inhibitor. 55  16. A serine
protease inhibitor according to Claim 9, wherein one or more of R2. Ra, R4,
R5, RS, Re or R9 is alanine and said inhibitor is more active in inhibiting
pancreatic elastase than the native serine protease inhibitor. 17 C
11111111111111111    EP 0 205 555 B1 17. A serine protease inhibitor
according to Claim 9, wherein one or more [ERR] selected from the group
consisting of phenylalanine, tyrosine and tryptophan and said inhibitor is
more 



active in inhibiting cathepsin G than the native serine protease inhibitor.
5 18. A serine protease inhibitor according to Claim 9, wherein one or more
[ERR] selected from the group consisting of lysine or arginine and said
inhibitor is more active in inhibiting trypsin than the native serine
protease inhibitor. 19. A purified serine protease inhibitor consisting of
a single unfragmented polypeptide chain, said serine 10     protease
inhibitor inhibiting the protease activity of at least one serine protease
and comprising the amino acid sequence:
Ser-Gly-Lys-S-r-PhE-LyS-Ala-GlY-Val-Cys-Pro- yu-Pro-4uC1          -l-
rApTr-l-CsPo -                G~~rLy-S-Lys-Ays-CYS-yW-Pr-utPThr-yl-ly- J
20                   S14-Lys-Cy-Lu-Asp-pro-V&l-Agp-Ths-Pro-Asn- Pro-TZ
hr-ar-Ar-Lys-Pro-GpY-Lyt@           CYV   -Pro-V&I-
Thr.Tyr-ely.G4lacys-LOu-N  wL-Agn-asa-ps ro 25
Amn-pho-Cys-olu-Mqt-ASp.G:Ly-Gln-Cys-Lys-Arq
Amp-Lou-Lys-Cys-CY-Nt-IY-*Gt-Y2-ly-Lys- Ser-Cys-Val-Ser-Pro)-Val-Lys-Al& 30
20. A serine protease inhibitor according to Claim 7 having glycine as
amino acid residue 20 and inhibiting leukocyte elastase but not trypsin.
21. A serine protease inhibitor according to Claim 7 having the glycine as
at least one of amino acid 35     residues 72, 73, and 74 and inhibiting
trypsin but not leukocyte elastase. ; 22. A serine protease inhibitor
according to Claim 7 having proline in at least one of amino acid positions
I ~~~ ~and 107 and inhibiting at least one serine protease. 40  23. A
serine protease inhibitor according to any of claims 1 to 22 further
comprising a polypeptide fused to the G-or N-terminus of the serine
protease inhibitor, the fused polypeptide providing enhanced
pharmacological efficacy of the serine protease inhibitor. 24. Use of the
inhibitors according to any of Claims 1 to 23 for preparing a medicament
for inhibiting 45     proteolytic enzymes in an organism. 25. A process for
preparing a serine protease inhibitor protein consisting of a single
unfragmented polypeptide chain, said inhibitor being capable of inhibiting
the protease activity of at least one serine protease and being in excess
of 40% homologous to a native protease inhibitor isolated from parotid 50
secretions, comprising the steps of: (a) collecting mammalian parotid
secretions; (b) isolating the inhibitor from the parotid secretions by
fractionating the proteinaceous material in the secretions; (c) identifying
the fractions which possess serine protease inhibiting activity, and 55
(d) concentrating the fractions exhibiting the serine protease inhibiting
activity. 26. The process according to Claim 25, wherein the serine
protease inhibiting activity is selected from at least one of the group
consisting of leukocyte elastase inhibiting activity, cathepsin G
inhibiting activity, 18 l      11 1 1 1    EP 0 205 555 B1 trypsin
inhibiting activity, pancreatic elastase inhibiting activity and
chymotrypsin inhibiting activity. 27. A process for preparing a serine
protease inhibitor, consisting of a single unfragmented polypeptide chain,
said serine protease inhibitor inhibiting the protease activity of at least
one serine protease and 5      comprising the amino acid sequence: 



' Lyruy1GI-oua-"C - Pr-zit1-as -L-AY-3P*-- ?5             P:a-r-A.
.Vm~~n.UAS-?ro@V y-y1-y8Pso-vin& ThtGTyT-G1-4-CyU-K,-a, -a?.As-9w-Po-Pr@-
20                    A-pLaU-GLYI'CYSY3R3 4y-.R6Cym-G.ys-Ls,-
S.:-Cys-^L-S-P:-VaJl-y9L .. wherein, R1 and R7 are the same or different
and are selected from the group consisting of amino acid 25     residues
and R2, Rs, R4, Rs,, Rs, Rs and Rs are the same or different and are
selected from the group consisting of methionine, valine, alanine,
phenylalanine, tyrosine, tryptophan, lysine, glycine and arginine,
comprising the steps of: (a) collecting mammalian parotid secretions; (b)
isolating the inhibitor from the parotid secretions by fractionating the
proteinaceous material in i>   o0        the secretions; (c) identifying
the fractions which possess serine protease inhibiting activity, and (d)
concentrating the fractions exhibiting the serine protease inhibiting
activity. 28 A process for preparing a serine protease inhibitor consisting
of a single unfragmented polypeptide 35      chain, said serine protease
inhibitor inhibiting the protease activity of at least one serine protease
and comprising the amino acid sequence: 4prLy    yt@y. ys-Sor-Ala1
YLy-Arac-T                          S g ly-LyS-Ly-AgYi-Cys-pCYP?-hCy5ly- 45
U."Lys-Cya-;uAsp-Pro-Val-A -T-Pra- Pro-.T S-.A A t-Lys-Pro
4lY-Lys-Cys-Pro-tvr L- A~fl~p~mG1OtVAU4mGL.mGnICY9-L S-AZ' 50
ASp-Lou-LysCyg-Cyg-" ed.ly-"e-Cys-4Ly-Lyg- er-Cys-VaL-S*r-Proi-Val-Lys-A 55
comprising the steps of: (a) collecting mammalian parotid secretions, (b)
isolating the inhibitor from the parotid secretions by fractionating the
proteinaceous material in the secretions; 19 11111111 111111111111111111111
*   C   L   M   S   *    EP 0 205 555 B1 (c) identifying the fractions
which possess serine protease inhibiting activity, and (d) concentrating
the fractions exhibiting the serine protease inhibiting activity. 29. The
process according to claim 25, wherein the serine protease inhibitor has a
glycine as amino acid 5      residue 20 and inhibits leukocyte elastase but
not trypsin. 30. The process according to Claim 25, wherein the serine
protease inhibitor has glycine as at least one of amino acid residues 72,
73, and 74 and inhibits trypsin but not leukocyte elastase. 10 31. A
process for preparing a pharmaceutical composition comprising the serine
protease inhibitor of any of claims 1 to 23 and a pharmaceutical acceptable
carrier by combining the components in a manner known per se.
Patentansprlche 15  PatentansprUche 11fr folgende Vertragsstaaten: BE, CH,
DE, FR, GB, IT, Li, LU, NL, SE 1. Gereinigtes
Serinprotease-Inhibitorprotein, bestehend aus einer einzelnen
unfragmentierten Polypeptid- kette, wobei der Inhibitor fahig zum Hemmen
der Proteaseaktivit~t mindestens einer Serinprotease und ,J
mindestens 40 % homolog zu einem aus Parotissekreten isolierten, nativen
Serinprotease-Inhibitor ist. 



20 2. Serinprotease-Inhibitor nach Anspruch 1, worin die
Serinprotease-hemmende Aktivitat biologisch 9quI- valent zu derjenigen des
nativen Serinprotease-inhibitors ist. 3. Serinprotease-Inhibitor nach
Anspruch 2, worin die Serinprotease-hemmende Aktivit~t ausgew~hIt ist 25
aus mindestens einer Aktivit~t aus der Gruppe, bestehend aus der
Leukozyten-Elastase-hemmenden Aktlvit~t, Kathepsin G-hemmenden Aktivitlt,
Trypsin-hemmenden Aktivitit, pankreatische Elastase- hemmenden Aktivit~t
und Chymotrypsin-hemmenden Aktivitft. 4. Serinprotease-Inhibitor nach
Anspruch 3, worin die Serinprotease-hemmende AktivitRt die Leukozyten- 30
Elastase-hemmende Aktivit~t ist. 5. Serinprotease-Inhibitor nach Anspruch
1, worin der Serinprotease-Inhibitor die Proteaseaktivit~t von mindestens
zwei Serinproteasen hemmt. 9s  8. Serinprotease-Inhibitor nach Anspruch 5,
worin der Serinprotease-Inhibitor die Proteaseaktivitaten von Trypsin und
Leukozyten-Elastase hemmt. 7. Serinprotease-Inhibitor nach Anspruch 1 mit
einer oder mehreren Aminosauresubstitution(en) im Ver- gleich zum nativen
Serinprotease-Inhibitor, wobei die Substitutionen bei einer oder mehreren
der 40     Aminosduren 1, 17-29, 70-83, 94, 96 oder 107 vorkommen, wodurch
der Serinprotease-inhibitor im Vergleich zum nativen
Serinprotease-Inhibitor eine verlnderte Protease-hemmende Aktivitlt
auslibt. 8. Serinprotease-Inhibitor nach Anspruch 1, worin die N-terminale
Aminosaure Serin ist. 45  9. Gereinigter Serinprotease-inhibitor, bestehend
aus elner einzelnen unfragmentierten Polypeptidkette, wobei der
Serinprotease-inhibitor die Proteaseaktivit~t mindestens einer
Serinprotease hemmt und die Aminos~guresequenz 50 65 20    EP 0 205 555 B1
Ri-Gly-Lys-Ser-Phe-Lys-Ala-Gly-Val-Cys-Pro-
Pro-Lys-Lys-Ser-Ala-G1n-Cys-Leu-R2-Tyr-Lys-
Lys-Pro-Glu-Cys-Gln-Ser-Asp-Trp-Gln-Cys-Pro-
Gly-Lys-Lys-Arg-Cys-Cys-Pro-Asp-Thr-Cys-Gly-
Ile-Lys-Cys-Leu-Asp-Pro-Val-Asp-Thr-Pro-Asn- 10
Pro-Thr-Arg-Arg-Lys-Pro-Gly-Lys-Cys-Pro-Val-
Thr-Tyr-Gly-Gln-Cys-R8-R3-R9-Asn-Pro-Pro-
Asn-Phe-Cys-Glu-R4-Asp-Gly-Gln-Cys-Lys-Arg- 15
Asp-Leu-Lys-Cys-Cys-R5 -Gly-R6-Cys-Gly-Lys- Ser-Cys-Val-Ser-Pro-Val-Lys-R7.
umfallt, 20     worin R. und R7 gleich oder verschieden sind und ausgewAhit
sind aus der Gruppe, bestehend aus Aminoslureresten; und R2, R, RN, Rs, R6,
R1 und Rs gleich oder verschleden sind und ausgewahit sind aus der Gruppe,
bestehend aus Methionin, Valin, Alanin, Phenylalanin, Tyrosin, Tryptophan,
Lysin, Glycin und Arginin. 25 10. Serinprotease-inhibitor nach Anspruch 9,
worin R, Serin !st und R7 Alanin ist. 11. Serinprotease-lnhibitor nach
Anspruch 9, worin R2 und RF Methionin sind. 12. Serinprotease-inhibitor
nach Anspruch 9, worin R2 und R3 Arginin sind. 30 13.
Serinprotease-Inhibitor nach Anspruch 9, worin R2 Arginin ist und R3
Methionin ist. 14. Serinprotease-inhibitor nach Anspruch 9, worin R2, Rs,
RF, Rs und Rr Methionin sind, und Rs und RN 



Leucin sind. 35 15 Serinprotease-Inhibitor nach Anspruch 9, worin ein oder
mehrere Rest(e) aus R2, Re, R4, Rs, RF, Rs oder Rs Valin ist (sind) und der
Inhibitor gegenUber oxidativer Inaktivierung resistenter ist als der native
Serinprotease-inhibitor. 40  16. Serinprotease-inhibitor nach Anspruch 9,
worin ein oder mehrere Rest(e) aus R2, R3, R4, Rs, Re, Re odor Rs Alanin
ist (sind) und der Inhibitor hinsichtlich der Hemmung von pankreatischer
Elastase aktiver ist als der native Serinprotease-Inhibitor. 17.
Serinproteass-inhibitor nach Anspruch 9, worin ein oder mehrere Rest(e) aus
R2, Rs, R4, Re. Rs und Re 45      odor Rs ausgewghIt ist (sind) aus der
Gruppe, bestehend aus Phenylalanin, Tyrosin und Tryptophan und der
Inhibitor hinsichtlich der Hemmung von Kathepsin G aktiver ist als der
native Serinprotease- Inhibitor. 18. Serinprotease-inhibitor nach Anspruch
9, worin ein odor mehrere Rest(e) aus R2, Rs, R4, Rs, Re, Re so      oder
Rs ausgewAhIt ist (sind) aus der Gruppe, bestehend aus Lysin odor Arginin
und der Inhibitor hinsichtlich der Hemmung von Trypsin aktiver ist als der
native Serinprotease-Inhibitor. 19. Gereinigter Serinprotease-inhibitor,
bestehend aus einer einzelnen unfragmentierten Polypeptidkette, wobel der
Serinprotease-Inhibitor die Proteaseaktivitait mindestens einer
Serinprotease hemmt und die 55      Aminosiuresequenz 21 c
11111111111111111    EP 0 205 555 B1
Ser-Gly-Lys-Ser-Phe-Lys-Ala-Gly-Val-Cys-Pro-
Pro-Lys-Lys-Ser-Ala-Gln-Cys-Leu-Arg-Tyr-Lys- 6
Lys-Pro-Glu-Cys-Gln-Ser-Asp-Trp-Gln-Cys-Pro-
Gly-Lys-Lys-Arg-Cys-Cys-Pro-Asp-Thr-Cys-Gly-
Ile-Lys-Cys-Leu-Asp-Pro-Val-Asp-Thr-Pro-Asn- 1o
Pro-Thr-Arg-Arg-Lys-Pro-Gly-Lys-Cys-Pro-Val-
Thr-Tyr-Gly-Gln-Cys-Leu-Met-Leu-Asn-Pro-Pro-
Asn-Phe-Cys-Glu-Met-Asp-Gly-Gln-Cys-Lys-Arg- 15
Asp-Leu-Lys-Cys-Cys-Met-Gly-Met-Cys-Gly-Lys-
Ser-Cys-Val-Ser-Pro-Val-Lys-Ala JJ        umfaBt. 20 20.
Serinprotease-Inhibitor nach Anspruch 7 mit Glycin als Aminosaurerest 20,
der Leukozyten-Elastase, jedoch nicht Trypsin, hemmt. 21.
Serinprotease-Inhibitor nach Anspruch 7 mit Glycin als mindestens einem der
Aminosaurereste 72, 73 25      und 74, der Trypsin, jedoch nicht
Leukozyten-Elastase, hemmt. 22. Serinprotease-Inhibitor nach Anspruch 7 mit
Prolin an mindestens einer der Aminosaurepositionen 1 und 107, der
mindestens elne Serinprotease hemmt. 3o  23. Serinprotease-inhibitor nach
einem  der AnsprUche 1 bis 22, weiterhin umfassend ein Polypeptid, welches
an den C- oder N-Terminus des Serinprotease-Inhibitors fusioniert ist,
wobei das fusionierte Polypeptid verst~rkte pharmakologische Wirksamkeit
des Serinprotease-Inhibitors bedingt. 24. Pharmazeutische Zusammensetzung,
umfassend den Serinprotease-inhibitor nach einem der AnsprO- 35      che 1
bis 23 und elnen pharmazeutisch annehmbaren Trager. 25. Zusammensetzung
nach Anspruch 24, die in einer Form ist, die fUr eine Anwendung ausgewahit
aus der Gruppe, bestehend aus oraler Anwendung, parenteraler Anwendung,
lokaler Anwendung und 



aerosoler Anwendung geeignet !st. 40 26. Verwendung des Inhibitors nach
einem der Ansprlche 1 bis 23 zum Herstellen eines Medikaments fMr die
Hemmung proteolytischer Enzyme in einem Organismus. Patentanspriche fir
folgenden Vertragsstaat: AT 45 1. Gereinigtes
Serinprotease-inhibitorprotein, bestehend aus einer einzelnen
unfragmentierten Polypeptid- kette, wobei der Inhibitor fthig zum Hemmen
der Proteaseaktivitat mindestens einer Serinprotease und mindestens 40 %
homolog zu einem aus Parotissekreten isolierten, nativen
Serinprotease-inhibitor ist. 50  2. Serinprotease-Inhibitor nach Anspruch
1, worin die Serinprotease-hemmende Aktivitat biologisch Squi- valent zu
derjenigen des nativen Serinprotease-Inhibitors ist. 3.
Serinprotease-Inhibitor nach Anspruch 2, worin die Serinprotease-hemmende
Aktivitat ausgewihit ist aus mindestens einer Aktivitat aus der Gruppe,
bestehend aus der Leukozyten-Elastase-hemmenden 55      Aktivitat,
Kathepsin G-hemmenden Aktivitat, Trypsin-hemmenden Aktivitat, pankreatische
Elastase- hemmenden Aktivit~t und Chymotrypsin-hemmenden AktMvitat. 22
EP 0 205 555 B1 4. Serinprotease-inhibitor nach Anspruch 3, worin die
Serinprotease-hemmende Aktivitlt die Leukozyten- Elastase-hemmende
Aktivitat ist. 5. Serinprotease-inhibitor nach Anspruch 1, worin der
Serinprotease-inhibitor die Proteaseaktivitat von 5      mindestens zwei
Serinproteasen hemmt. 6. Serinprotease-Inhibitor nach Anspruch 5, worin der
Serinprotease-Inhibitor die Proteaseaktivitaten von Trypsin und
Leukozyten-Elastase hemmt. 10  7. Serinprotease-Inhibitor nach Anspruch 1
mit elner oder mehreren Aminosauresubstitution(en) im Ver- gleich zum
nativen Serinprotease-inhibitor, wobel die Substitutionen be! einer oder
mehreren der Arninosauren 1, 17-29, 70-83, 94, 96 oder 107 vorkommen,
wodurch der Serinprotease-inhibitor im Vergleich zum nativen
Serinprotease-Inhibitor eine verinderte Protease-hemmende Aktivitat ausObt.
15  8. Serinprotease-inhibitor nach Anspruch 1, worin die N-terminale
Aminosaure Serin ist. 9. Gereinigter Serinprotease-inhibitor, bestehend aus
einer einzelnen unfragmentierten Polypeptidkette, wobei der
Serinprotease-Inhibitor die Proteaseaktivitat mindestens einer
Serinprotease hemmt und die Aminosauresequenz 20
R1-Gly-Lys-Ser-Phe-Lys-Ala-Gly-Val-Cys-Pro-
Pro-Lys-Lys-Ser-Ala-Gln-Cys-Leu-R2-Tyr-Lys- 25
Lys-Pro-Glu-Cys-Gln-Ser-Asp-Trp-Gln-Cys-Pro-
Gly-Lys-Lys-Arg-Cys-Cys-Pro-Asp-Thr-Cys-Gly-
Ile-Lys-Cys-Leu-Asp-Pro-Val-Asp-Thr-Pro-Asn- 30
Pro-Thr-Arg-Arg-Lys-Pro-Gly-Lys-Cys-Pro-Val-
Thr-Tyr-Gly-Gln-Cys-R8-R3-Rg-Asn-Pro-Pro-
Asn-Phe-Cys-Glu-R4-Asp-Gly-Gln-Cys-Lys-Arg- Asp-Leu-Lys-Cys-Cys-R5
-Gly-R6-Cys-Gly-Lys- Ser-Cys-Val-Ser-Pro-Val-Lys-R7. umfaBt, 40     worm R,
und R7 gleich oder verschieden sind und ausgewlhit sind aus der Gruppe,
bestehend aus Aminosaureresten; und R2, Rs, R4, Rs, R6, Rs und Rs gleich
oder verschieden sind und ausgewdhIt sind aus der Gruppe, 



bestehend aus Methionin, Valin, Alanin, Phenylalanin, Tyrosin, Tryptophan,
Lysin, Glycin und Arginin. 45  10. Serinprotease-inhibitor nach Anspruch 9,
worin R1 Serin ist und R7 Alanin ist. 11. Serinprotease-Inhibitor nach
Anspruch 9. worin R2 und Ras Methionin sind. 12. Serinprotease-Inhibitor
nach Anspruch 9. worin R2 und Ra Arginin sind. 50 13.
Serinprotease-lnhibitor nach Anspruch 9, worin R2 Arginin ist und A3
Methionin ist. 14. Serinprotease-inhibitor nach Anspruch 9, worin R2, R3,
Rs, As und Rs Methionin sind, und Ai und Rs Leucin sind. 56 1&
Serinprotease-Inhibitor nach Anspruch 9, worin ein oder mehrere Rest(e) aus
R2, R3, Rs, Rs, Re. As oder F6 Valin ist (sind) und der Inhibitor gegenaber
oxidativer Inaktivierung resistenter ist als der native
Serinprotease-Inhibitor. 23 I   IIII  1 14111 11S1I    EP 0 205 555 B1 16.
Serinprotease-inhibitor nach Anspruch 9, worin ein oder mehrere Rest(e) aus
R2, Rs, R4, Rs, RG, Re oder Rs Alanin ist (sind) und der Inhibitor
hinsichtlich der Hemmung von pankreatischer Elastase aktiver ist als der
native Serinprotease-Inhibitor. 5  17. Serinprotease-inhibitor nach
Anspruch 9, worin ein oder mehrere Rest(e) aus RP, Re, R4, Rs, RP und Fl
oder Rs ausgewahit ist (sind) aus der Gruppe, bestehend aus Phenylalanin,
Tyrosin und Tryptophan und der Inhibitor hinsichtlich der Hemmung von
Kathepsin G aktiver ist als der native Serinprotease- Inhibitor. o 18.
Serinprotease-inhibitor nach Anspruch 9, worin ein odor mehrere Rest(e) aus
R2, Rs, R4, R, R6, Rs odor Re ausgewahit ist (sind) aus der Gruppe,
bestehend aus Lysin odor Arginin und der Inhibitor hinsichtlich der Hemmung
von Trypsin aktiver ist als der native Serinprotease-inhibitor. 19.
Gereinigter Serinprotease-inhibitor, bestehend aus einer einzelnen
unfragmentferten Polypeptidkette, i5     wobel der Serinprotease-Inhibitor
die Proteaseaktivitat mindestens einer Serinprotease hemmt und die
Aminosauresequenz 20
Ser-Gly-Lys-Ser-Phe-Lys-Ala-Gly-Val-Cys-Pro-
Pro-Lys-Lys-Ser-Ala-Gln-Cys-Leu-Arg-Tyr-Lys-
Lys-Pro-Glu-Cys-Gln-Ser-Asp-Trp-Gln-Cys-Pro-
Gly-Lys-Lys-Arg-Cys-Cys-Pro-Asp-Thr-cys-Gly- 25
Ile-Lys-Cys-Leu-Asp-Pro-Val-Asp-Thr-Pro-Asn-
Pro-Thr-Arg-Arg-Lys-Pro-Gly-Lys-Cys-Pro-Va1-
Thr-Tyr-Gly-Gln-Cys-Leu-Met-Leu-Asn-Pro-Pro- * K>30
Asn-Phe-Cys-Glu-Met-Asp-Gly-Gln-Cys-Lys-Arg-
Asp-Leu-Lys-Cys-Cys-Met-Gly-Met-Cys-Gly-Lys-
Ser-Cys-Val-Ser-Pro-Val-Lys-Ala 35 umfa~t. K>       20.
Serinprotease-Inhibitor nach Anspruch 7 mit Glycin als AmInoslurerest 20,
der Leukozyten-Elastase, jedoch nicht Trypsin, hemmt. 40 21.
Serinprotease-inhibitor nach Anspruch 7 mit Glycin als mindestens einem der
Aminosdurereste 72, 73 und 74, der Trypsin, jedoch nicht
Leukozyten-Elastase, hemmt. 



45  22. Serinprotease-Inhibitor nach Anspruch 7 mit Prolin an mindestens
einer der Aminosdurepositionen 1 und 107, der mindestens eine Serinprotease
hemmt. 23. Serinprotease-Inhibitor nach einem  der AnsprUche 1 bis 22,
weiterhin umfassend ein Polypeptid, welches an den C- oder N-Terminus des
Serinprotease-Inhibitors fusioniert ist, wobei das fusionierte 50
Polypeptid verst~rkte pharmakologische Wirksamkeit des
Serinprotease-Inhibitors bedingt. 24. Verwendung des Inhibitors nach elnem
der AnsprUche 1 bis 23 zum Herstellen eines Medikaments fUr die Hemmung
proteolytischer Enzyme in einem Organismus. 55  25. Verfahren zum
Herstellen eines gereinigten Serinprotease-Inhibitorproteins, bestehend aus
einer einzel- non unfragmentierten Polypeptidkette, wobei der Inhibitor
flhig zum  Hemmen der Proteaseaktivitat mindestens einer Serinprotease und
mindestens 40 % homolog zu einem aus Parotissekreten isolier- ten, nativen
Serinprotease-Inhibitor ist, umfassend die Schritte: 24 I 1111111
111111111111111111111 *   C   L   M   S   *    EP 0 205 555 Bt (a) Sammeln
von Parotissekreten aus Saugern (b) Isolieren des Inhibitors aus den
Parotissekreten durch Fraktionieren des proteinhaltigen Materials in den
Sekreten (c) Identifizieren der Fraktionen, die Serinprotease-hemmende
Aktivit~t besitzen, und 5         (d) Konzentrierten der Fraktionen, die
Serinprotease-hemmende Aktivitat aufweisen. 26. Verfahren nach Anspruch 25,
worin die Serinprotease-hemmende Aktivitat ausgewghit ist aus minde- stens
einer Aktivitat aus der Gruppe, bestehend aus der
Leukozyten-Elastase-hemmenden AkUvitit, Kathepsin G-hemmenden Aktivitat,
Trypsin-hemmenden Aktivit~t, pankreatische Elastase-hemmenden to
Aktivitat und Chymotrypsin-hemmenden Aktivitat. 27. Verfahren zum
Herstellen eines gereinigten Serinprotease-Inhibitors, bestehend aus einer
einzelnen unfragmentierten Polypeptidkette, wobei der
Serinprotease-inhibitor die Proteaseaktivit mindestens einer Serinprotease
hemmt und die Aminosluresequenz 15
R1-Gly-Lys-Ser-Phe-Lys-Ala-Gly-Val-Cys-Pro-
Pro-Lys-Lys-Ser-Ala-Gln-Cys-Leu-R2-Tyr-Lys- 20
Lys-Pro-Glu-Cys-Gln-Ser-Asp-Trp-Gln-Cys-Pro-
Gly-Lys-Lys-Arg-Cys-Cys-Pro-Asp-Thr-Cys-Gly-
Ile-Lys-Cys-Leu-Asp-Pro-Val-Asp-Thr-Pro-Asn- 25
Pro-Thr-Arg-Arg-Lys-Pro-Gly-Lys-Cys-Pro-Val-
Thr-Tyr-Gly-Gln-Cys-R8-R3-R9-Asn-Pro-Pro- Asn-Phe-Cys-Glu-R4
-Asp-Gly-Gln-Cys-Lys-Arg- Asp-Leu-Lys-Cys-Cys-R5-Gly-R6-Cys-Gly-Lys-
Ser-Cys-Val-Ser-Pro-Val-Lys-R7. umfast, 35     worin R, und R7 gleich oder
verschieden sind und ausgewghlt sind aus der Gruppe, bestehend aus
Aminosgureresten; und R2, Ra, A4, Rr, R6, Rs und As gleich oder verschieden
sind und ausgewahit sind aus der Gruppe, bestehend aus Methionin, Valin,
Alanin, Phenylalanin, Tyrosin, Tryptophan, Lysin, Glycin und Arginin,
umfassend die Schritte: 40        (a) Sammein von Parotissekreten aus
Saugern (b) Isolieren des Inhibitors aus den Parotissekreten durch
Fraktionieren des proteinhaltigen Materials 



in den Sekreten (c) Identifizieren der Fraktionen, die
Serinprotease-hemmende Aktivitat besitzen, und (d) Konzentrierten der
Fraktionen, die Serinprotease-hemmende Aktivit~t aufweisen. 45 2A Verfahren
zum Herstellen eines gereinigten Serinprotease-Inhibitors, bestehend aus
einer einzelnen unfragmentierten Polypeptidkette, wobei der
Serinprotease-Inhibitor die Proteaseaktivitat mindestens einer
Serinprotease hemmt und die Aminosauresequenz s0 55 25    EP 0205555 B1
Ser-Gly-Lys-Ser-Phe-Lys-Ala-Gly-Val-Cys-Pro-
Pro-Lys-Lys-Ser-Ala-Gln-Cys-Leu-Arg-Tyr-Lys- S
Lys-Pro-Glu-Cys-Gln-Ser-Asp-Trp-Gln-Cys-Pro-
Gly-Lys-Lys-Arg-Cys-Cys-Pro-Asp-Thr-Cys-Gly-
Ile-Lys-Cys-Leu-Asp-Pro-Val-Asp-Thr-Pro-Asn-
Pro-Thr-Arg-Arg-Lys-Pro-Gly-Lys-Cys-Pro-Val-
Thr-Tyr-Gly-Gln-Cys-Leu-Met-Leu-Asn-Pro-Pro- 16
Asn-Phe-Cys-Glu-Net-Asp-Gly-Gln-Cys-Lys-Arg-
Asp-Leu-Lys-Cys-Cys-Met-Gly-Met-Cys-Gly-Lys-
Ser-Cys-Val-Ser-Pro-Val-Lys-Ala 20 umfaBt, umfassend die Schritte: (a)
Sammeln von Parotissekreten aus Slugern (b) Isolieren des Inhibitors aus
den Parotissekreten durdh Fraktionieren des proteinhaltigen Materials in
den Sekreten 25       (c) Identifizieren der Fraktionen, die
Serinprotease-hemmende Aktivit~t besitzen, und (d) Konzentrierten der
Fraktionen, die Serinprotease-hemmende Aktivitat aufweisen. 29. Verfahren
nach Anspruch 25, worin der Serinprotease-Inhibitor Glycin als
Aminosdurerest 20 besitzt und Leukozyten-Elastase, jedoch nicht Trypsin,
hemmt. 30 30. Verfahren nach Anspruch 25, worin der Serinprotease-Inhibitor
Glycin als mindestens elnen der Aminosaurereste 72, 73 und 74 besitzt und
Trypsin, jedoch nicht Leukozyten-Elastase, hemmt. 31. Verfahren zum
Herstellen einer pharmazeutischen Zusammensetzung, umfassend den
Serinprotease- 35     Inhibitor nach einem der Ansprlche 1 bis 23 und elnen
pharmazeutisch annehmbaren Trager durch Kombinieren der Bestandteile in
einer an sich bekannten Weise. Revendlcatlons Revendications pour les Etats
contractants sulvants :BE, CH, DE, FR, GB, IT, L, LU, NL, SE 40 1. Prot6ine
purifide inhibitrice de protease de serine, constituee d'une chathe
polypeptidique non fragmen- tee unique, ledit inhibiteur etant capable
d'inhiber P'activit6 de protease d'au moins une protdase de s6rine et
prdsentant une homologie superieure A 40 % par rapport A un inhibiteur
natif de protease de serine, isol4 de secr~tions parotidiennes. 45 2.
Inhibiteur de prot~ase de serine selon la revendication 1, dans lequel
l'activite inhibitrice de protease de serine est biologiquement equivalente
A celle de l'inhibiteur natif de prot~ase de serine. 



3  Inhibiteur de protease de sdrine selon la revendication 2, dans loquel
I'activite inhibitrice de protease 50     de serine est choisie parmi
l'ensemble comprenant l'activite inhibitrice d'elastase leucocytaire,
I'activite inhibitrice de cathepsine G. I'activit6 inhibitrice de trypsine,
I'activite inhibitrice d'4lastase pancr~atique et l'activit6 Inhibitrice de
chymotrypsine. 4. Inhibiteur de protease de s~rine selon la revendication
3, dans lequel l'activite inhibitrice de protease 65     de serine est
l'activite inhibitrice d'lastase leucocytaire. 5. Inhibiteur de prot~ase de
serine solon la revendication 1, dans lequel l'inhibiteur de prot~ase de
s6rine inhibe I'activite de protease d'au moins deux protease de serines.
26 I 1111! 111! 11111111111    EP 0 205 665 B1 6. Inhibiteur de protease de
serine solon la revendication 5, dans loquel l'inhibiteur de protease de
s6rine inhibe l'acb'vite de protease de la trypsine et celle de l'elastase
leucocytaire. 7. Inhibiteur de protease de sarine selon la revendication 1,
comportant une ou plusleurs substitutions s      d'acddes aminds par
rapport A I'inhibiteur natif de protease de serine, lesdites substitutions
apparaissant sur un ou plusieurs des acides amines 1, 17-29, 70-83, 94, 96
ou 107, I'inhibiteur de protdase de s6rine presentant une alteration de son
activite inhibitrice de prot6ase par rapport a linhibiteur natif de
protease de serine. tO  &  Inhibiteur de protease de serine selon la
revendication 1, dans loquel l'acide amine N-terminal est la serine. 9.
Inhibiteur purifie de prot6ase de sWrine constitue d'une chatne
polypeptidique non fragmentfe unique, ledit inhibiteur de protease de
serine inhibant Pactivite de prot6ase d'au moins une protease de s6rine 16
et - comprenant la sdquence d'acides amin6s suivante:
Rl-Gly-Lys-Ser-Phe-Lys-Ala-Gly-Val-Cys-Pro- 20
Pro-Lys-Lys-Ser-Ala-Gln-Cys-Leu-R2-Tyr-Lys-
Lys-Pro-Glu-Cys-Gln-Ser-Asp-Trp-Glan-Cya-Pro-
Gly-Lys-Lys-Arg-Cys-Cys-Pro-Aso-Thr-Cys-Gly- 25
Ile-Lys-Cys-Leu-Asp-Pro-Val-Asp-Thr-Pro-Asn-
Pro-Thr-Arg-Arg-Lys-Pro-Gly-Lys-Cys-Pro-Val- 30
Thr-Tyr-Gly-Gln-Cys-R8-R3-Rg-Asn-Pro-Pro-
Asn-Phe-Cys-Glu-R4-Asp-Gly-Gln-Cys-Lys-Arg-
Asp-Leu-Lys-Cys-Cys-R5-Gly-R6-Cys-Gly-Lys- 35 40
Ser-Cys-Val-Ser-Pro-Val-LyS-R7. 0o R, et R7 sont identiques ou differents
et sont chacun choisis parmi l'ensemble comprenant les 45     residus
d'acides amines ; et R2, 6, Ra , RR, Rc, Re et Rs sont identiques ou
difflrents et sont chacun choisis parmi l'ensemble comprenant la
methionine, la valine, I'alanine, la phenylalanine, la tyrosine, le
tryptophane, la lysine, la glycine et l'arginine. 10. Inhibiteur de
prot6ase de s6rine solon la revendication 9, dans loquel R1 est la serine
et R7 est 50     I'alanine. 11. Inhibiteur de protease de serine solon la
revendication 9, dans lequel R2 et R1 sont chacun la methionine. 5s  12.
Inhibiteur de protease de s6rine solon la revendication 9, dans lequel R2
et Rs sont chacun I'arginine. 13. Inhibiteur de protease de serine solon la
revendication 9, dans loquel R2 est l'arginine et R3 est la 



methionine. 27 c 1111111111111111    EP 0 205 555 1 14. Inhibiteur de
prot6ase de serine solon la revendication 9, dans lequel R2, Ra, R4, FR, et
R6, sont chacun la m6thionine, at Re et Rs sont chacun la loucine. 15.
Inhibiteur de protease de serine selon la revendication 9, dans lequel un
ou plusieurs des radicaux R2, 5      Rs, R4, Re, Rs, Rs, ou Re sont chacun
la valine, ledit inhibiteur Stant plus r~sistant A I'inactivation par
oxydation que l'inhibiteur natif de protease de serine. 16. Inhibiteur de
protease de sedrine selon la revendication 9, dans loquel un ou plusieours
des radicaux R2, Rs, R4, Re.. Re, N ou Rs sont chacun l'alanine, lodit
inhibiteur etant plus actif, pour ce qui est d'inhiber 10     l'dlastase
pancrdatique, que l'inhibiteur natif de protease de sdrine. 17. Inhibiteur
de protease de serine selon la revendication 9, dans loquel un ou plusiours
des radicaux A2, Re, Re, Rs, Rs. RF ou Rs sont chacun choisis parmi
I'ensemble comprenant la ph6nylalanine, la tyrosine et le tryptophane,
ledit inhibiteur dtant plus actif, pour co qui est d'inhiber la cathepsine
G, quo 15     I'inhibiteur natif de protease de serine. 18. Inhibiteur de
protdase de sdrine selon la revendication 9, dans lequel un ou plusieurs
des radicaux R2, Rs, R4, Re. Re. Re ou Re sont chacun choisie parmi
l'ensemble comprenant la lysine ou l'arginine, ledit K>-'       inhibiteur
dtant plus actif, pour co qui est d'inhiber la trypsine, que l'inhibiteur
natif de prot6ase de 20     serine. 19. Inhibitour purifi4 de prot6ase de
serine constitue d'une chatne polypeptidique non fragmenteo unique, ledit
inhibiteur de protdase de serine inhibant l'activit6 de protease d'au moins
une protease de s6rine et compronant la sequence d'acides amin6es suivante:
28 Ser-Gly-Lys-Ser-Phe-Lys-Ala-Gly-Val-Cys-pro-
Pro-Lys-Lys-Ser-Ala-Gln-Cys-Leu-Arg-Tyr-Lys- K-30
Lys-Pro-Glu-Cys-Gln-Ser-Asp-Trp-Glan-cys-pro- 35
Gly-Lys-Lys-Arg-Cys-Cys-Pro-Aso-Thr-Cys-Gly-
Ile-Lys-Cys-Leu-Asp-Pro-Val-Asp-Thr-Pro-Ag5n- 40
Pro-Thr-Arg-Arg-Lys-Pro-Gly-Lys-Cys-Pro-Val-
Thr-Tyr-Gly-Gln-Cys-Leu-Met-Leu-Asn-Pro-Pro- 45
Asn-Phe-Cys-Glu-Met-Asp-Gly-Gln-Cys-Lys-Arg-
Asp-LOu-Lys-Cs-Cy5t-Met-GlY-Net-Cys-Gly-Lys-
Ser-Cys-Val-Ser-Pro-Val-Lys-Ala. 60 20. Inhibiteur de protease de serine
selon la revendication 7, dont le residu d'acide amin6 20 est la glycine,
et qui inhibe l'elastase loucocytaire mals non la trypsine. 56 21.
Inhibiteur de protease de serine selon la revendication 7, dont l'un des
residus d'acides amines 72, 73 et 74 est la glycine et qui inhibe la
trypsine mais non I'elastase leucocytaire. 28 * I!III 11111] 11111  J111 1



EP 0 205 555 BI 22. Inhibiteur de protease de skrine selon la revendication
7, dont au moins l'un des acides aminds en position 1 et 107 est la proline
et qui inhibe au moins une protease de s~rine. 2S. Inhibiteur de protease
de serine salon l'une quelconque des revendications 1 a 22, comprenant en 5
outre un polypeptide fusionn6 au groupe C- ou N-terminal de l'inhibiteur de
protdase de serine, le polypeptide fusionn6 assurant une meilloure
efficacite pharmacologique de I'inhibiteur de prot~ase de sdtine. 24.
Composition pharmacoutique comprenant l'inhibiteur de protease de s6rine
selon l'une quelconque des 10     revendications 1 a 23 et un excipient
pharmacoutiquement acceptable. 25. Composition selon la revendication 24,
qui so presente sous une forme adapt6e a une administration par une voie
choisle parmi l'ensemble comprenant l'administration orale,
I'administration parenterale, I'administration locale et l'administration
en adrosol 15 2. Utilisation des inhibiteurs solon l'une quelconque des
revendications 1 a 23 pour preparer un medicament destine a inhiber les
enzymes proteolytiques dans un organisme. QJ>      Revendlcatlons pour
'Etat contractant sulvant: AT 20 1. Proteine purifi~e inhibitrice de
protease de s6rine, constituee d'une chatne polypeptidique non fragmen- tee
unique, ledit inhibiteur etant capable d'inhiber i'activite de protease
d'au moins une prot6ase de sdrine et presentant une homologie supdrieure a
40 % par rapport a un inhibiteur natif de protease de serine, isole de
secretions parotidiennes. 25 2. Inhibiteur de protease de serine selon la
revendication 1, dans lequel l'activit6 inhibitrice de protease de s6rine
est biologiquement equivalente a celle de l'inhibiteur natif de protease de
serine. 3  Inhibiteur de protease de serine solon la revendication 2, dans
lequel l'activite inhibitrice de protease K.-    so30  de serine est
choisie parmi l'ensemble comprenant l'activite inhibitrice d'elastase
leucocytaire, I'activit6 inhibitrice de cathopsine G, lI'activit6
inhibitrice de trypsine, I'activite inhibitrice d'elastase pancreatique et
l'activit6 inhibitrice de chymotrypsine. 4. Inhibiteur de prot6ase de
s~rine solon la revendication 3, dans lequel l'activit% inhibitrice de
protease 35     de serine est l'activite inhibitrice d'6lastase
loucocytaire. 5. Inhibiteur de protease de serine selon la revendication 1,
dans lequel l'inhibiteur de protdase de sWine inhibe l'activite de protease
d'au moins deux proteases de serines. 40  6. Inhibiteur de protease de
shrine solon la revendication 5, dans lequel l'inhibiteur de prot~ase de
serine inhibe l'activite de protease de la trypsine et celle de l'lastase
leucocytaire. 7. Inhibiteur de protbase de sdrine solon la revendication 1,
comportant une ou plusieurs substitutions d'acides amines par rapport a
l'inhibiteur natif de prot~ase de serine, lesdites substitutions
apparaissant 45     sur un ou plusiours des acides amin6s 1, 17-29, 70-83,
94, 96 ou 107, I'inhibiteur de protease de s6rine presentant une
alft6ration de son activite inhibitrice de protease par rapport A
l'inhibiteur natif de protease de serine. 8. Inhibiteur de protease de
serine solon la revendication 1, dans lequel I'acide amine N-terminal est
la 50     serine. 9. Inhibiteur purifie de prot6ase de serine constitu6
d'une chathe polypeptidique non fragment6e unique, ledit inhibiteur de
protease de s6rine inhibant l'activite de protease d'au moins une protease
de serine et comprenant la s6quence d'acides amines suivante: 55 29   



EP0205555B1 Rl-Gly-Lys-Ser-Phe-Lys-Ala-Gly-Val-Cys-Pro-
Pro-Lys-Lys-Ser-Ala-Gln-Cys-Leu-R2-Tyr-Lys- 5
Lys-Pro-Glu-Cys-Gln-Ser-Asp-Trp-Glan-Cys-Pro-
Gly-Lys-Lys-Arg-Cys-Cys-Pro-Aso-Thr-Cys-Gly- 10
Ile-Lys-Cys-LBu-Asp-Pro-Val-Asp-Thr-Pro-Asn-
Pro-Thr-Arg-Arg-Lys-Pro-Gly-Lys-Cys-Pro-Val-
Thr-Tyr-Gly-Gln-Cys-R8-R3-R9-Asn-Pro-Pro- 15
Asn-Phe-Cys-Glu-R4-Asp-Gly-Gln-Cys-Lys-Arg-
Asp-Leu-Lys-Cys-Cys-R5-Gly-R6-Cys-Gly-Lys- 20
Ser-Cys-Val-Ser-Pro-Val-Lys-R7. 25 ob R. et R7 sont identiques ou
difffrents et sont chacun choisis parmi l'snsemble comprenant les residus
d'acides amines ; et R2, R3, Rs. Rs, Re. R8 et Rs sont identiques ou
differents et sont chacun 30     choisis parmi l'ensemble comprenant la
methionine, la valine, I'alanine, la phenylalanine, la tyrosine, le
tryptophane, la lysine, la glycine et l'arginine. 10. Inhibiteur de
protdase de s6rine selon la revendication 9, dans lequel Rt est la s~rine
et R7 est I'alanine. 35 11. Inhibiteur de protdase de serine selon la
revendication 9, dans lequel R2 et R3 sont chacun la y)         m~thionine.
12. Inhibiteur de protease de serine selon la revendication 9, dans lequel
R2 et R3 sont chacun larginine. 40 I1 Inhibiteur de prot~ase de serine
solon la revendication 9, dans lequel R2 est l'arginine et R3 est la
methionine. 14. Inhibiteur de protdase de serine selon la revendication 9,
dans lequel R2.R Rs. Re, RS, et Rs, sont 45     chacun la methionine, et R5
et Rs sont chacun la leucine. 15. Inhibiteur de protease de serine selon la
revendication 9, dans lequel un ou plusieurs des radicaux R2, R3, R4, R5.
RS, R8, ou Rs sont chacun la valine, ledit inhibiteur 6tant plus r~sistant
A I'inactivation par oxydation que l'inhibiteur natif de proteaso de
serine. 50 16. Inhibiteur de protdase de sdrine selon la revendication 9.
dans lequel un ou plusieurs des radicaux R2, R3, Re, Rs, RS, Rs ou R9 sont
chacun l'analine, ledit inhibiteur etant plus actif, pour ce qui est
d'inhiber l'elastase pancreatique, quo l'inhibiteur natif de prot~ase de
serine. 65  17. Inhibiteur de protdase de serine solon la revendication 9,
dans loquel un ou plusieurs des radicaux R2, Rs. R4, R5, RS, A8 ou Rs sont
chacun choisis parmi l'ensemble comprenant la phdnylalanine, la tyrosine et
le tryptophane, ledit inhibiteur etant plus actif, pour ce qui est
d'inhiber la cathepsine G, quo l'inhibiteur natif de prot~ase de serine. 30
EP 0 205 565 B1 18 Inhibiteur de protease de serine solon la revendication
9, dans lequel un ou plusieurs des radicaux R2, 



Ra, R4, Rs, Rs Rs ou Rs sont chacun choisis parmi l'ensemble comprenant la
lysine ou l'arginine, ledit inhibiteur etant plus actif, pour ce qui est
d'inhiber la trypsine, que l'inhibiteur natif de protease de serine. 5 19.
Inhibiteur purifie de protease de serine constitue d'une chalhe
polypeptidique non fragmentee unique, ledit inhibiteur de prot6ase de
serine inhibant l'activit6 de prot6ase d'au moins une protdase de serine et
comprenant la sequence d'acides amines suivante: 10
Ser-Gly-Lys-Ser-Phe-Lys-Ala-Gly-val-Cys-Pro-
Pro-Lys-Lys-Ser-Ala-Gln-Cys-Leu-Arg-Tyr-Lys-
Lys-Pro-Glu-Cys-Gln-Ser-Asp-Trp-Glan-Cys-Pro.- 20
Gly-Lys-Lys-Arg-Cys-Cys-Pro-Aso-Thr-Cys-Gly-
Ile-Lys-Cys-Leu-Asp-Pro-Val-Asp-Thr-Pro-Asn- 25
Pro-Thr-krg-Arg-LyS-Pro-Gly-Lys-Cys-Pro-Val-
Thr-Tyr-Gly-Gln-Cys-Leu-Met-Leu-Asn-Pro-Pro-
Asn-Phe-Cys-Glu-Met-Asp-Gly-Gln-Cys-Lys-Arg- 30
Asp-Leu-Lys-Cys-Cys-Met-Gly-Met-Cys-Gly-Lys-
Ser-Cys-Val-Ser-Pro-Val-Lys-Ala. 35 20. Inhibiteur de protease de serine
solon la revendication 7, dont le residu d'acides amines 20 est la glycine,
et qui inhibe I'elastase leucocytaire mais non la trypsine. 40 21.
Inhibiteur de protease de serine solon la revendication 7, dont l'un des
residus d'acddes amines 72, 73 et 74 est la glycine et qui inhibe la
trypsine mais non l'elastase leucocytaire. 22. Inhibiteur de protease de
serine selon la revendication 7, dont au moins l'un des acides amin6s en
position 1 et 107 est la proline et qui inhibe au moins une protease de
serine. 45 23. Inhibiteur de protease de s6rine selon l'une quelconque des
revendications 1 A 22, comprenant en outre un polypeptide fusionne au
groupe C- ou N-terminal de l'inhibiteur de protease de serine, le
polypeptide fusionne assurant une meilleure efficacite pharmacologique de
l'inhibiteur de protease de serine. 50 24. Utilisation des inhibiteurs
selon l'une quelconque des revendications 1 a 23 pour preparer un
medicament destine A inhiber les enzymes prot6olytiques dans un organisme.
25. Proc6de pour preparer une proteine purifi6e inhibitrice de prot6ase de
serine, constitu6e d'une chaine 5s     polypeptidique non fragmentee
unique, ledit inhibiteur 6tant capable d'lnhiber l'activite de protease
d'au moins une prot6ase de s6rine et presentant une homologie sup6rieure &
40 % par rapport & un inhibiteur natif de protease de serine, isole de
secretions parotidiennes, qui comprend les 6tapes consistant: 31    EP 0
205 555 B1 (a) a recueillir les secrdtions parotidiennes d'un mammifrre;
(b) a isoler l'inhibiteur des secretions parotidiennes par fractionnement
des matiores prot6in~es se trouvant dans les secretions; (c) a identifier
les fractions presentant une activite inhibitrice de protdase de sedrine ;
et 



5        (d) & concentrer les fractions presentant l'activit% inhibitrice
prot6ase de serine. 26. Procede selon la revendication 25, dans loquel
l'activite inhibitrice de protease de sedrine est choisie parmi l'ensemble
comprenant l'activite inhibitrice d'6lastase leucocytaire, l'activit4
inhibitrice de cathep- sine G, l'activite inhibitrice de trypsine,
I'activite inhibitrice d'elastase pancr6atique et l'activite inhibitrice tO
de chymotrypsine. 27. Procede pour preparer un inhibitour purifie de
prot6ase de s~rine constitu6 d'une chalhe polypeptidi- que non fragmenteo
unique, ledit inhibiteur de protease de s6rine inhibant l'activite de
protease d'au moins une protease de serine ot comprenant la sequence
d'acides amines suivante: 15 R1-Gly-Lys-Ser-Phe-Lys-Ala-Gly-Val-Cys-Pro- J
20                Pro-Lys-Lys-Ser-Ala-Gln-Cys-Leu-R2-Tyr-Lys-
Lys-Pro-Glu-Cys-Gln-Ser-Asp-Trp-Glan-Cya-Pro-
Gly-Lys-Lys-Arg-Cys-Cys-Pro-Aso-Thr-Cys-Gly- 25
Ile-Lys-Cys-Leu-Asp-Pro-Val-Asp-Thr-Pro-Asn-
Pro-Thr-Arg-Arg-Lys-Pro-Gly-Lys-Cys-Pro-Val- 90
Thr-Tyr-Gly-Gln-Cys-R8-R3-R9-Asn-Pro-Pro- Asn-Phe-Cys-Glu-R4
-Asp-Gly-Gln-Cys-Lys-Arg- Asp-Leu-Lys-Cys-Cys-R5-Gly-R6-Cys-Gly-Lys- 35
Ser-Cys-Val-Ser-Pro-Val-Lys-RP7. U.~~~0 40         Ri et R7 sont identiques
ou differents et sont chacun choisis parmi l'ensemblo comprenant les
residus d'acides amin6s ; et R2, Ra, R4. R5, Rs, Rs et Rs sont identiques
ou differents et sont chacun choisis parmi l'ensemble comprenant la
methionine, la valine, l'alanino, la phdnylalanine, la tyrosine, le
tryptophane, la lysine, la glycine et l'arginine, qui comprend les etapes
consistant: (a) & recueillir les secretions parotidiennes d'un mammifreo;
45        (b) & isolor l'inhibiteur des secretions parotidiennes par
fractionnement des matibres prot6inees se trouvant dans les s6cretions; (c)
a identifier les fractions presentant une activite inhibitrice de protease
de serine ; et (d) & concentrer les fractions presentant l'activit6
inhibitrice de prot6ase de serine. so 28. Procedd pour preparer un
inhibitour purifIr de protease de serine constitue d'une chaTne
polypeptidi- que non fragment~e unique, ledit inhibiteur de protease de
serine inhibant l'activite de prot6ase d'au mons une prot6ase de s6rine ot
comprenant la sequence d'acides amin6s suivante: 55 32 11111111 111111iiiH
11111 111111 *   C   L   M   S  *    EP0205565B1
Ser-Gly-Lys-Ser-Phe-Lys-Ala-Gly-Val-Cys-Pro- Pro-Lys-Lys-Ser-Ala-Glp
Cys-Leu-Arg-Tyr-Lys- 5 Lys-Pro-Glu-Cys-Gln-Se -Asp-Trp-Glan-cys-Pro-
Gly-Lys-Lys-Arg-Cys-Cys-Pro-Aso-mr-Cys-Gly- 10
Ile-Lys-Cys-Leu-Asp-PZo-Val-Asp-Thr-Pro-Asn-
Pro-Thr-Arg-Arg-Lys-Pro-Gly-Lys-Cys-Pro-Val- 



Thr-Tyr-Gly-Gln-Cys-Leu-Met-Leu-Asn-Pro-Pro- 15
Asn-Phe-Cys-Glu-Met-Asp-Gly-Gln-cys-Lys-Arg-
Asp-Leu-Lys-Cys-Cys-Iet-Gly-Met-Cys-Gly-Lys- 20
Ser-Cys-Val-Ser-Pro-Val-Lys-Ala. qui comprend les etapes consistant: (a) h
recuoillir les secr6tions parotidiennes d'un mammifere; 25        (b) &
Isoler l'inhibiteur des s6critions parotidiennes par fractionnement des
matibres protdin6es so trouvant dans les secrdtions; (c) & identifier les
fractions pr6sentant une activit6 inhibitrice de protease de serine ; et
(d) & concentrer les fractions pr~sentant l'activite inhibitrice de
protease de s~rine. 30 29. Procede selon la revendication 25, dans lequel
I'inhibiteur de protease de serine a la glycine en tant quo r~sidu d'acide
amind 20 et inhibe l'elastase leucocytaire mais non la trypsine. 30.
ProcMd4 solon la revendication 25, dans loquel au moins l'un des residus
d'acides amines 72, 73 et 74 de l'inhibiteur de prot~ase de serine est la
glycine, cot inhibiteur inhibant la trypsine mals non l'elastase 35
leucocytaire. 31. Procede pour preparer une composition pharmacoutique
comprenant l'inhibiteur de protease de sWrine selon l'une quelconque des
revendications 1 a 23 et un excipient pharmacoutiquement acceptable, par
combinaison des composants d'une manibre connue en soi. 40 45 50 55 33    


